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RADIO-CRAFT—(-omplelc in everything radio

men need, gained popalarity and  leader-
ership in a few yvears. Never once has RADIO-
CRAFT shortened iis stride of editorial progress,
Broader in news scope—excellence in illustra-
tions—eontinued improvement in edi-
torial technique—aceuracy in  wiring
diagrams and schematics—these are the
basic ideals upon which RADIO-
CRAFT success has been achieved.
The publishers of RADIO.CRAFT muke vou
a verv liberal offer —they wamt vou to read
every monthly issue they want vou to get
the henefits as do thousunds of other reader:
they have arranged 4 special offer with
an attractive preminm—and they have made
a special price for vou.

To readers of this announcement the SPE-

CIAL OFFERTS.... A SEVEN MONTHS'

SUBSCRIPTEON TO RADIO-CRAFT and
a FREE COPY of the 1938 RADIO
REFERENCE ANNUAL. If vou are a
regular subscriber at the present time,
vou may tike advantage of this oppore

4
n
m
»
V4
4
c
4
r
!

4 tunity just the same. The publishers will
/ bhe glaed to extend vour present sub-
scription an additional Seven Months,
and at the same time. send vou a

FREE copv of this new hook.

Use the coupon below for entering
vour subscription to Rav1o-CrarT.

Here Is the Content of the
1938 RADIO REFERENCE

SET BUILDING
This particular section of the 1938 RADIO REFER-
1 ENCE ANNUAL contains a description of a number
of important. as well as interesting receivers. They are
as follows: A Simplitied Converter; A Farin Battery
Receiver; An Executive's A.C.-D.C, Desk Set; Hand:
Book-End Novel Receiver. Other reeeivers described
are: Crystal Set. Portable Battery Receiver, and sev-
eral others. Kach recciver is described aceurately, com-

plete with constructional data and list of parts
required.
SERVICING

This chapter is devoted to Radio service instruments
in general. Special emphasis is given to a number of
the more essential instruments they are: Service
Oscillators, Mixer Cireuits, V.T. Voltmeters and an
Interference Eliminator.

PUBLIC ADDRESS
For those who find public address their chief interest,
here you will find complete design and construction on

ANNUAL

a P. A, Tuner; a Handy Amplifier; and an Infinite
Baflle Loud Speaker.

TEST EQUIPMENT

Radio Service Men who prefer to build their own
equipment will find all the construction details neces-
sary for building the following: Condenser Analy:er,
Midget Oscilloscope with 1 and 2" tubes; Service
Audio Oscillator.

GENERAL INTEREST ARTICLES

A variety of topics have been selected for their in-
terest and importance. These subjects cover—lome
Broadeaster; Remote Set Tuning; Carrier-Type Inter-
phone Systems and a number of others.
MISCELLANEOUS

A comprchensive index of important articles which
appeared in RADIO-CRAVFT during 1937. This section
also includes data on recentlty developed tubes and
many other helpful hints and suggestions.

64 pages e Over 90 lllustrations

6 x 9 Inches

RADIO-CRAFT « 99 HUDSON STREET e NEW YORK, N. Y.
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RADIO-CRA LT RC-638
99 Hudsou Street, New York. N. Y.
Cenflemen:  Foelosed yon w “my remi
tance of tine Dallar (¥l for which cnter ny
subscription to  RADIG-CItA| Magaziane fo
Seven Months, Send me. ABSOLUTELY FRE]
aml POSTEATD, n wy of the 1038 RADLO
REFERENCE ANNUAL
New Subseriber [0 Extend present suhseripntion

Name
Address

Ciry State.

{Nend remittance hy check oF money order. Register
letter 0if you send cash or wnnsed 1 = I'estags
Stnnps. b
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J. E. SMITH. President, National Radio Institute
Established 1914

The man who has direrted the home shindy training of more

men for the Radio Industry than sy other man in Amerlca.

Set Servicing

Spare time set serv-
icing pays many $3,
$10, $15 a week extra
while learning. Full
time servicing pays
as much as $30, $50,
$75 a week.

Broadeasting
Stations
Employ managers,
engineers, operators,
installation and
maintenance men for
fascinating jobs and
pay up to $5,000 a
year.

Loud Speaker
Systems

Building, installing,
servicing, operating
public address sys-
tems is - another
growing field for
men well trained in
NS Radio.

HERE'S PROOF

THAT MY TRAINING PAYS

$80 Monthly in Spare Time
1 work on Iladlo part time. atill hoelding my
régular 'job. Since -enrollink 3eéven Years ako.
I have . averaged around $30 every montl.”™
JOHN B. MORISSETTE., 809 Valley St.
Mancliester, N, H.

Makes $50 to $60 a Week
**f am_ making between $30 and 360 u week
after .all_expenses are pald, and | am gettlng
all the Radio work I can tuke care of. thanks
to N. R L H. W. SPANGLER. 126% =8
Gay, 8t., Knoxville, Teun

Operates Public Address System

"'l have a position with the Los Angeles Civll
Service. operating the Poblic Address system
in the City Hall Counctl. My salary is $170 a
month.”” R, H. ROQL, It. 134, City Hsll,
Los Angeles, Calif.

Lesson on Radio Servicing Tips—FREE

1'11 prove that m{ Training gives practical, moneéy-making
information, that It is easy tu understand — that it Is f;ur. what
you 'n to master Radio. My

sample lesson text, ‘‘Radio
Receiver Troubles—~Their Cause
and medy** covers a long
list ‘of Radio recelver troubles |z
in A:C., D.C., battery, univer-
sal,; auto, T, R. F., puperhet- {
erodyne, ali-wave, apd other
types of seta. And & ¢ross ref-
erence system givea you the
probable ” cause and i quick

way s to remedy
thede  set troubles. A special
sectipn il. devoted to recelver

. ba
neutralizing_and testing., Get
thia rl‘eswn“'“"-‘ b'lg gblln-
tion. Just mail coeupen,

Many make ®

1938

Be a Radio Expert

30750 775 a week

785

| will train you at home Ffor many Good
Spare Time and Full Time Radio Jobs

Do you want to make more moncey? Radio
offers you many apportunities 1or well-
paying spare time and full tinme johs. You
don’t have to know anything about Radio
or electricity, give up your present jub.
leave home or spend a lot of money to
become a Radio Expert tramed to “ca-h
in” on coming Television opportunities.
Many Radio Experts Make
330, 550, 375 & Week

Radio broadcasting stations employ cngineers,
operaters, station managers and pay up to $5.000
a year. Spare time Radio set servicing pass mam
$200 to $500 a year—full time jobs with Radi
Jjobbers, manufaciurers, dealers, as much as $30,
830, 875 a week. Many Radiv Experts operate
their own full time or part time radio sales
and service businesses. Radio manufacturers
and jobhers employ testers, inspectors, fore-
nien, engineers, servicemen. paying up to $6.000
a year. Ruliv operators on shp. xct goul
pay. see the world besides. Autowwbile, police,
aviatio, connmercial Radio and lowd speaker 5y s
tems are newer fields offering guod opportunities
now and for the future. Television promises to
open many good jobs soon. Men I trained have
good jobs in these branches of Radio. Read their
letters in 'Rich Rewards in Radio.” Mail the
coupon.

There’s a Real Future in Radio
for Well-Trained Men

Radio already gives jobs to more than 300.000
people. in 1937 Radio vnjoyed one of its most
prosperous years. Nearly $300,000,000 worth of
sets, tubes and parts were sold. Over 3.000.000
home Radios were sold-—-25,000.000 homes (4
out of 5 in the {". $.1 now have one or more
sets. Over 1,800.000 aute Radios were sold
5.000,000 cars now have Radivs. Every year mil-
lions ot sets go out of date, are replaced with
newer models. Every vear millions of dollars are
shent on transmutting eguipnient, Television de-
velopments, ete. The $30, $30, $75 a weck jobs
have grown from a few hundred 20 years ago
to thousands today. And Radio is still a young
industry—developing fast.

Many Make 35, $10, $15, 2 Week Extia
in Spare Time While Learning

Almeost every neighborhond needs a good
spare time serviceman. The day you enroll
| start sending you Extra Money Job Sheets.
They show you low to do Radio repair jobs,
how to cash in quickly. Throughout your
training 1 send you plans and ideas that

lhave made geood spare time money—from $200
to 3300 a year—for hundreds of fellows. ]I send
vou special Radio equipment and show you how
to conduct experiments and build circuits, which
rinciples. My Train-
XPERIENCE

illustrate important Radio
ing gives you PRACTICAL
while learning.

I Also Give You o
Professional
Servicing
Instrument

Here is the instru:
ment every Radio expert
need> and  wants — an _All-
Whave, All-Purpose Set Servicing
Justrument. 1t contains everything
necessary to measure A.C. and D.C. voltages and
current; to test tubes, resistance: adjust and align any
sel. old or new. It satistles your needs for professional
servicink after you graduste—can lelD you Make exira
tnoney Servicing pets while training.

Television, Public Address, Photo Electric Cell
Training Included

N.R.1. trains you thoroughly for Radio and alse for
many  ophottunitles 1h connection with I*.A. systems,
Photo-electric cells, Auto and Aviatlon Radic and to be
ready for jobs coming with Television. Get into Radlae
row. The best jobs tn Televislon will go to Itudlu
tralned men who slso know Television.

Get My Book About Radio and Television

Also Sample Lesson Froe

Act Today. Mail the coupon now for *'Rich Rewsrds in
Radio.”” 1t's free to any fellow over 16 years old. It
polnts out Radio’s spare time and full time oppor-
tunities and those coming in Television: tells ahout my
training in Radio and Television; shows ¥ou letters {rom
men [ trained, telling what they are doing and earnin®.
shows my Money Back Agreement. Find out what Radie
offers YOU'! MAIL, THE COUPON in an envelope, or
paste on a posteard—NOW!

J.E.SMITH, Pres. National Radio Institute
Dept, $FX
Washington
D- cl

RICH REWARDS
IN RADIOD

This Coupon is Good far ...

LT g ———

Please Say That You Saw It in Rap10-CRAFT

Dear Mr. Smith: Without obligation, send me free the Sample Lesson and your 64-page
Book. *'Rich Rewards in Radio.” telling about spare time and full time Radio opportunities,

TR . AGE .

a J E. SMITH, President, Dept. 8FX

8 National Radio Institute, Washington, D. C.

[ ]

: and how 1 can train for them at home in spare time. {(Please write plainly.)
= NAME . . o0 5

[ ]

| ADDRESS e

]

[ | CITY

One FREE Copy of My Book

STATE ..... Daoaan 14.X1
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Associate Editor Associate Editor
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IN JULY RADIO-CRAFT'S
ANNUAL SERVICE NUMBER

Do not miss the forthcoming issue of Radio-Craft in
which the Service Man will find an exceptionally large num-
ber of practical articles of importance to the craft. New
devices which Service Men will find to be money-makers
also will be illustrated and described.

Public Address and Electronics are additional fields
which will be well represented by important contributions.
Set builders and P.A. specialists will be interested in

| the article, "How to Make a High-Fidelity Tuner."
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Melbourne—-McGill's Agency, 179 Elizabeth St., Australia.
Dunedin—James Johnston, Ltd., New Zealand.

9A Green St., Leicester

RADIO-CRAFT is published monthly, on the first of the month preced-
ing that of date; subscription price is $2.50 per year in U. 5. and Can-
ada. [In foreign countries, $3.00 a year to cover additional postage.}
Entered at the post office at Springfield as second-class matter
under the act of March 3, 1879.

Toxt ond illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners.
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TRAIN IN
12 WEEKS

for
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In the Big boag vl
Chicago Shops of &
COYNE

- .

View of Students operating
our Television Camera
and Scanning Unit

Students operating our
modern Transmitter

TELEVISION

mFOR

TALKING PICTURES
No Advanced Education or Previous Experience

k
to Obtain Coyne Practical Training

*‘Learn by Doing™ methods train you for RADIO, TELEVISION and SOUND EQUIPMENT—NOT A CORRESPONDENCE
COURSE—NO BOOK STUDY—YOU DON'T HAVE TO RECITE LESSONS IN A CLASSROOM — you DON'T NEED
advanced education or previous Radio Experience. You are trained right in modern, daylight shops on Radio, Sound and Tele-
vision equipment under the personal supervision of expert instructors on the sort of similiar work you will meet out in the field
on a real job. That’s why Coyne Practical Training is able to prepare you in such a short time. SPEND ONLY 12 WEEKS
DOING ACTUAL WORK AT COYNE, and you should be ready for your start to a better job and a real future, Do radio wiring
and testing, trouble shooting, repairing and servicing. Work on a wide variety of Superheterodyne sets, oscillators, analyzers
and test instruments. Learn how to operate television receiving and transmitting equipment; to install, test and service public
address systems and sound picture equipment. Prepare to qualify for a government license examination as Amateur, Broadcast,

or Telegraph Radio Operator and to know code and Dept. of Commerce rules.

J .

PAY FOR YOUR

Don‘t let lack of money stop you from sending in the Coupon. Learn
how voit can get your training first—Then take over one yvar to pay
tuition after you graduate. Make your first payment 60 days after your
regular 12 \WWeeks Training period ends. Then take over a year to pay the

Earn Living Expenses
While You Are
Training?

If you need part-time work to
help pay your living expenses
while training, my free employ-
ment service will help you get it.
The Free Service of our Employ-
ment Department has enabled
hundreds of deserving students
to get part time jobs and earn
part or all of their room and
board while training in the great
Coyne Chicago Shops.

Offer/

AFTER YOU LRADUATE

in Small Monthly Payments !

balance in small monthly payments. This plan has enabled hnndreds of

ambitious fellows to get

Coyne Training with very little money. It can

do the same for you. Many of our graduates have found their extra
earnings more than ¢ncugh to cover the small moathly payments,

Eléctric Refrigeration

Training Included
Without Extra Cost

This combination Training (Radio and
Refrigeration) can be of great value to
you. Whether you go into business for
yourself or get a job working for a Radio
Sales and Scevice organization, the fact
that you are trained in servicing Electric
Refrigerators will be profitable to you.
Many Radio Manufacturers also make
Electric Refrigerators and men with this
combination training are much more
valuable to these employers. You can
NOW getthistraining withoutextracost.

You Get Employment
Service After You
Graduate

Our Graduate Employment Service will
give you employment service as often as
you need it. You will also get free
consultation service and advice when-
ever you want jt.

Mail The Coupon

Get the new “Coyne Opportunity
Book™' giving all facts about Coyne
Training. Photographs of Shops show-
ing students at work on modern
Radio equipment under the personal
supervision of Coyne Expert Instruct.
ors. Also details of our Part Time
Employment Service, Pay After Grad-
uation Plan and Graduate Employment
Service. Yours without cost. Simply
mail the coupon.

.. a: B H. C. LEWIS, President—RADIO DIVISION ]

This is our fireproof modern building ¢ Coyae Electrical School. Dept. A8-8H. 3

wherein is installed thousunds of dollars g 560 S. Paulina S¢.. Chicago. Ill, H

worth of Radio equipment of all kinds. 8§  gend me your Big Free Book about Coyne Training and give me all detaits ¥

Every comfort and convenience has been 8 regarding your Part Time Employment Service and Pay After Gradu- :

anal:’;cg to make Y_im_u happy and con- : ation Plan of easy, monthly payments. M

Sl C S AR 8 NAME. .........oooiiiiiiiiuni., e AGE......... .

RADIO DIVISION H.C.LEWIS § ADDRESS..................oc.. oot .

o E ELECTRICAL SCHOOL President CITY STATE L
$0086.Paulina$t., Dept-AS-8H ,Chicagolll fucoe ow e e o o ww o Ml b sovalope oF pasts oo 7 - o o 2 m m ad

I'lease Say That You Saw [t in Rap1o-CRAFT
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A New Policy!
"FREE INSPECTION PLAN - -

JUNE, t938

Perhaps vou're new in Radio—or probably, in previous
vears you missed one of the Gernsback OFFICIAL RADIO
SERVICE MANUALS. This is yvour opportunity to buy
* any edition you might need—get it in a way differently
than ever before offercd. Under a new policy—FREE
INSPPECTION PLAN—yon can buy any Gernshack
Manual on Three Days’ Approval. There are thirteen
Manuals and books from which to choose—every man in
* Radio should take advantage of this privilege.

Here Is How It’s Done! )

Order anv GERNSBACK MANUAL illustrated and de-
scribed on this page—the publishers will ship it to vou
immediately POSTPAID. When it reaches vou, inspect its
contents. If, after three days’ inspection, you decide to
keep the Manual, mail vour remittance to the publishers.
If the volume proves unsuitable, return it postpaid.

This plan is simple—there’s no mystery or red tape—it
gives you every opportunity to inspect the Manual of your
selection. It costs you only a few cents return postage if
vou decide not to keep it.

Latest Volume 7 Manual Included

Volume 7 of the OFFICIAL RADIO SERVICE MANUAL
—the edition which stampeded the Radio industry this
past vear because it was published in a mew way—in
twelve monthly installments, is included under this new
policy. This volume is now complcte—twelve install-
ments, totaling 1,800 pages, are bound in a hardcover bind-
er and just packed with information you need today—and
in the vears to come. The coupon below gives vou the
privilege of inspecting this Manual also before you buy it.

4 VOLUME 7 %

Newest of GERNSBACK

% 1936 MANUAL 4

Contalns 1.200 nages

* 1935 MANUAL

An authentic radio serv-
ice Ruide of over 1.000
ges with more than
3.000 {llustratigns—con-
tnllnu sranemnnc diagrams
e a 1934-35 receivers.
RADIO SERVICE Features mnr;y ’ll'lﬂ sgtl
MA L never previou -
) “—UAL < * scribed, early XIl-wnve
) and shori-wave Ee¢ts. auto-
radios. midifet and eigar-
box receivers. Includes
dnta on P.A. amplifiers.
scrvicing instruments.
tube Information and
FREE QUESTION AMO
ANSWER SERVICE. Size
—8 x 12 Inches; flexible.
looscieaf covers.

rets. Dlagrams of over
1.500 recelvers. Shows
RDeaker CoNNections.
power transformer con-
nections. Allgnment pro-

ure included with
diagTams. Operating
voltages for over 80%g
of sets are récorded.
Arsembly diagrams
ahow  relationship  of
separate units to each
other. Size — 9 x 12
cover,

. different  111us-
trations. Hound in hard
loose-leaf cOVers —
mechanism permits
pnges 0 he remo
and replaced. Size—
® x 12 inches,

PRICE $10.00

inches: hard
looseleaf binder.

PRICE $7.00 PRICE $7.00

+ 1935 AUTO-RADIO + 1934 MANUAL % Y 1933 MANUAL +

Contains over 400 = 7 of
MANUAL + kenaver 200D tium Ao PEE 0 haa:
OVER 240 PAGES trations. The sehemitie trations, containg a!
OVER %00 i diagrams cover 19373- g v page

after page of operat-
ing notes — schematics
showing location —of
parte_on ehassis—values
of 1.F. peaks. registors
and condenscrs. I

ILLUSTRATIONS
Looseleat Binder—
Flexible Covers

PRICE $2.50
+ 1933 AUTO-RADIO

34 recelvers. Featurcs
voltage readings. LF.
transformer  values  in
\'l]\;ahlg

OfFICIAL

AUTO-RADIO

SERVICE mANUAL

types of test equipment,

d ok 1921-390) Radis Paswrom
MANUAL + Jine, mon oy =i
OVER 250 PAGES Includes auto-radio in- POl Rt ey
VER s Tished f;i“u“m;_e and ;;er\'lc—
1ILLUSTRATIONS 1 T, 1 p
Loosaleal Bingere A A B e Inches: flexibie. looses
Flexlble Covers joose-leal  covers. leaf covers.
PRICE $2.50 PRICE $3.50 PRICE $5.00

+ 1932 MANUAL »

This  Manual containa

Y 1931 MANUAL %

The first of the famous
GEHNSBACK MANUALS

OFFICIAL RADIO
SERVICE HANDIBOOK

full  radio pervice . ’
su 32 re- Official —contains _all avalable Here's the sensatlonal
rl-ll:-‘rors.m '\33}'1 2 over ! wiring diagrams of %k on servicing. Covers

. illusirations. it
featurer a step-by.step
analysls in servicing &
recelver—chart  showiny
operalion of varuum
1ubes — sehematic dias
Frams with color cod-
ing Indieated — commer-
clal shart-wave recelvs
ers and adapters and
servicing public address
cquipment. Size — 0 x
2 inches; flexible,
looseleaf covers.

4 Radio Service
Manusl

Dereciar?

o Campietr
) Waring Dvegroms

e e

nearly everv recelver
manufactured since
1927. and many prior
1o that year. This par-
ticular edition rontaing
8! pages (Including
supplements) with over
1.300 Important dila-
grams. Most valuabla
to radio men is the
RA 0 SERVICE
COURSE pubtished In
this  edition. Slze =
©x12 inches: flexible,
looseleaf rovers.

RADIO SSRVICE
HANDIBOONR

The book covers: Cirruft
Theory and Analysis:
Modern Servicing ani
Test Equipment; Practi-
cal Trouble hooting:
Specialized Receiver and
Installation Data;  Mod-
Conver-
rion  Data, etc. Over
1,000 pages—over 1,000
tHlustirations;

€OV
ers. Rize 6 x 9 inches.

PRICE $4.50

ineluding supplements.

PRICE $5.00 PRICE $4.00

is Policy Includes — SgiL SiEmeranon seavice manwar (olime 4= 548
(Volume — N
‘ Thls o lcy nc u es OFFICIAL AIR CONDITIONING SERVICE MANUAL — $5.00

r--.----------------------.-------------1

8 RADCRAFT PUBLICATIONS, Inc. RC-638 1

How To Get Any Manual You Need! 8 99 Hudson Street, New York, M. Y. ]

After vou have definitely decided which Manual you want, : Please send me, POSTPMD'.N: ........ et .for three :

* fill in completely the coupon at the rlgh}. (‘lilp it‘lwt _v(t);:r | J— - appro o Idm:h:::z i1lanuIdl i(l)]r m;‘i’:‘)‘o N 2
. ; I . 4 s o the dayvs’ examination on val, In days I w v ]
Ipel::ﬁi’;;]zﬁg_o{np;'q’?g\gnda‘vge:;ﬁr pﬁ?n:;{( “gﬁ( rea::lh you— : full cost of the Manual or book selected, or return the volume to g

Don’t lose time—send coupon, TODAY, to % vou posipaid. .

: Name :ocipiinnmsodsamthf:itanstblobssatsielouls v odyues :

* RADCRAFT PUBLICATIONS, Inc. B AQURESS et '
99 Hudson Street New York, N. Y. B Gity oo et SBUALE wvere e '

: Name of company Or emplover ... ... ... .. .. ..iciiiiiianaans :

(This offer is good only in continental Unitéa‘sine;..)

o o o o o o o o o e e e R B e S S S o

* Kk K*x Kk Kk Xk

lease Say That You Saw It in RADIO-CRAFT
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““Takes the Resistance out of Radio’
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MONEY IN RADIO

An Editorial by HUGO GERNSBACK

VER since the inception of radio, there have heen many

opportunities to make money in it, in one way or

another. As radic grew up and divided itself into

dozens of branches, these opportunities multiplied
themselves; and notwithstanding the opinion of professional
pessimists there are today more opportunities for making
meney in radio than there ever were.

In this article, I will not touch upon the obvious nor
upon the radio industry as a whole, because manufacturers
of radio sets on a large scale or the broadcast industry
on a similarly huge scale need not be discussed here,
as these branches really belong in the industrial end
of radio.

On the other hand, what the average reader wants to
know is, how can he make money in radio toeday without a
large capital investment; and believe it or not, the woods
are still full of radio dollars in one way or another, which
are waiting to be plucked by those whe know where to go
for the harvest.

Even the oft-lamented custom-built radio sets are still
making money for those who care to build them and know
where to sell them. There are still thousands of people
throughout the length and breadth of the land, who are
interested in specialized radio sets of one kind or another
to fit special conditions in their homes and elsewhere. Such
radio sets still sell for good meney, by those who care to
build them. Just to mention a few special jobs that have
come under my personal observation during the past two
months: A well-to-do physician was in the market for a
special phonograph record-changing radio combination. The
requirements were such that no ready-made set could fill
the specifications. In the physician’s home was a certain
space where he wished to fit this phonograph-radic and he
was willing to pay as high as $600 for the job. He eventually
found someone to build the set for him.

A certain establishment required a speeial radio set
coupled with a Public Address system whereby as many
as 75 dynamic speakers could be thrown into the circuit at
one time, with an elaborate switching system so that as
many as 4 different programs could be sent over the lines.
This of course really meant 4 radio sets in one, with a
distributing hoard and other technical accessories. A loeal
firm finally built the set at a very handsome figure.

A banker, during a recent kidnapping scare, was in the
market for a special amplifying system whereby sensitive
microphones were to be connected in such a manner that
any unusual noise from the children’s room would be in-
stantly transmitted to the master bedroom where the banker
slept. He insisted that the system niust be built in such a
manner that only a certain loud noise or speaking sounds
or an outery from the children would put the set into in-

stantaneous operation. The set was built in due time and
also at a good price. So much for special, built-to-order
radio sets and amplifiers, but this of course does not exhaust
the list; as a matter of fact it does not even scratch the
surface,

Wide-awake Service dMen and radiotricians are making
money in their respective fields, but often “fill in” on special
jobs, depending upon their own ingenuity and personal
getup in contacting the right people. In any city you can
hardly walk a single block without finding some radio
opportunities, where a little investigation often shows that
radic equipment of some kind can be used. One man in the
East specializes in placing concealed microphones in the
lobbies of theatres, so that the manager can overhear the
comments made by the patrons as they leave. Of course
the patrons never know that they are being listened-in on,
but this often gives valuable information to the theatre
owner or manager. Another man in the West specializes in
radio ore locators, and has built up quite a business in this
odd radio branch. He builds his machines to order and they
are all expensive models, too. Another application of the
principles of “Private Address” (a term coined, last year,
by the writer), incorporated in items mentioned above, has
especial significance for the Service Man-Dealer:; credit for
the scheme goes to a Service Man-Dealer in Plainfield, N. J.
The idea is to utilize an overhead loudspeaker in a talk-back
circuit; prospective customers who stop to admire and com-
ment upon a particular set model in the shop window sud-
denly are amazed to hear, instead of the incidental music
(supplied by an automatic phonograph or a radio set), a
few well-chosen remarks concerning the features, ete., of
the set in question! It’s a sure attention-getter.

Another young and ambitious Service Man who had a
good deal of time on his hands hit upon the idea of spe-
cializing in sharpening the tuning of radio sets in his com-
munity. In practically all cases, standard radio sets, par-
ticularly those of the non-superheterodyne variety, in use
for a number of years, are usually found to tune broad.
There is often cross-talk on some of the channels and
certain stations can hardly be brought in with good volume
at all. By means of a simple wavetrap that this young man
constructed himself and which he fitted into existent radio
sets, poor receiving conditions could be overcome in prac-
tically all instances. This Service Man disarmed his prospects
by stating that they did not have to pay a cent unless he
could improve the receiving condition of the prospect’s set
by at least 50%. He charged $2 for the wavetrap which cost
him only about 50c to nmiake, and in this manner gained
many valuable customers. He is still at it and making
money. The woods are full of radio opportunities—if you
go after them.
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H. M., King Farouk, opens Cairo Radio Conference.
(His Highness is wearing a striped tie.)

{Photos—Radia Press Serviee

An Egyptian stamp perpetuates the Cairo Radio
Conference at which representatives of all nations
are settling international radio problems.

1,200 KILOWATTS
TO BLANKET S.A.!

OUTH AMERICAN re-
ception of short-wave
broadecasts from the
United States will be greatly improved
by General Electric’s use of an effective
carrier power of 1,200 kilowatts—ore
than twice the power of any existing
long-wave unit!—for short-wave station
W2XAD; together with a $120,000 a
vear special series of programs for for-
eign listeners only, estahlished by the
National Broadcasting Company. This
increase in power strength, together
with the program facilities of General
Electric and N.B.C., will provide com-
plete coverage of all parts of South
America when used with 2 new F.C.C.-
granted W2X AD frequencies.
The new set-up will give Central and
South American neighbors a short-wave
service second to none. Because of the
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expert programming facilities of the
General Eleciric and National Broad-
casting organizations, the new service
should not even he excelled by any of
the heavily government-subsidized sta-
tions of Europe.

The 2 frequencies that will be used at
night for breadeasting to Latin Amer-
ieca are the present W2XAF frequency
of 9,530 kilocyveles and the new 9.550-
kilocvele frequency of W2XAD. In the
morning, Central and South America
will be reached by the new 21.500-kilo-
cvele frequency, and later in the after-
noon hy the f{requency of 15.330 kilo-
cyeles (W2XAD, which also sends to
Europe in the afternoon programs re-
ceived there in the evening).

Newest addition to the undeclared
wars that are today’s vogue is a modest
battle of the air waves. Combatting
Italy's Avrabic-language 39-minute
broadcasts from Bari, B.B.C. counters
with a 15-minute Arabic-language
broadeast from London, according 1o a
Reuters (Rome) report last month.

But while Great Britain still has its
mouth open, and getting warmed up to
its counter-propaganda program via the
short-waves, Italy attempts to shout
down the Lion with announcements that
a counter-counter-propaganda s
planned via a powerful station soon to
be erected at Addis Ababa! Beginning
in 1939 plans ave to transmit in Arabie,
Ambharie and Galla, All of which makes
11 Tuce two languages up on Johnny.

World Telecommunications Confer-
ence attendee E. K. Cohan, CBS’s able
engineering director, hus completed ar-
rangements at Caire for directional
short-wave transmissions to Egypt via
W2XE; at home, chief engineer B.
Chamberlain has OK’d the N. Y. set-up.
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Above.—An RCA technician investigates magnetron oscillator phenomena. This
device utilizes a negative resistance characteristic to produce high-power oscil-
_Iaﬂon at 300 to 400 megacycles. This region of 3%- to !/z-meter is an almost
inexhaustable region of service channels.” Problem is to be able to properly
modulate these extremely high frequencies; outstanding characteristics are
the high directivity and amazing efficiency of these trequencies.

Left.—B.B.C.'s recording room in the auxiliary studio at Maida Vale is seen
to include latest magnetic-type tape recorder. Putting voice frequencies on
magnetizable steel tape has almost reached the status of a fine art in England,
Such tape machines are also utilized for temporary recording of short-wave
pick-ups which then may be

leisure. Technician at lower-right is manipulating the

magnetic-tape recorder-reproducer.

ADD COLUMBIA U.
S.-W. PROPAGANDA

HAT international S.-W.
Tp]'opaganda has caught
the attention of institu-
tions of higher learning was evidenced,
last month, when President Nicholas
Murray Butler of Columbia University
discussed the appointment of a commit-
tee to study radio and to formulate
University policy. Said President But-
ler. “The hourly international shoit-
wave broadcasts by the several govern-
ments of the world present a world-
wide problem in education. This activity
is a challenge to the ingenuity and to
the resourcefulness of all institutions
functioning in the field of liberty.” My!,
my!

Typical musie and stories about tra-
ditional customs and present-day cir-
cumstances of the countries of South
and Central America, broadcast in 5
languages throughout Europe, Africa
and Latin-America, inaugurated a new
series, “The New World Salutes the
Old,” over Station W3XAL, of the NBC
International Division, last month.

While prepared especially for other
sections of the world, the pro-
grams also will be broadcast twice a
week on W3XAL’s South American di-
rectional beam, once in Spanish and
once in Portuguese, under the title of
“Folk Songs and Customs of the Amer-
icas.” Why? because of the interest of
South and Central American countries
in their neighbors’ music and story.
{(Avre vou listenin’, world?)

John 8. Young, World's Fair radio
mogul, announced, last month, that
short-wave stations W2XAD and
W2XATF will have permanent wires

from Schenectady to the Fair grounds.

put on the air, at broadcast wavelengths, at
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IN REVIEW

Radio is now such a vast and diversified

art it becomes necessary for Radio-Craft to

present a survey of important general-
interest monthly developments.

FETOTORTEAOTETUROR R LA T O OO IORE TR ORI RN IR LT DR TSSO0T DL EIO OB ROE OO CERERTT NN NN OO0 BRI AU TERSRTRORELOORN RN ORI ORI OO E DR LAY

RCA/NBC 18th
ANNUAL REPORT

HE 18th annual report
Tof RCA was released
last month to nearly a
quarter-million stockholders.
Money-Making.—It showed a net
profit for the year.1937 of about $9,000,-
000 (based on a prefit margin of 8 per
cent) ; up 46% over 1936, The Corp.s
activities, in communications, broad-
casting, manufacturing and radio re-
search, grossed 112 millions. Sales of
radio-phono combinations upped 50¢7!

Broadcasting.—The same report
gives NBC’s network 143 stations—an
increase of 41. Alsc announced was
organization of the N.B.C. Symphony
Orchestra, first full-size full-time
symphonyorch by and for the U.S. air
waves.

Short-wave Propaganda.—Of special
significance was the development, on a
16-hours-per-day schedule, and expan-
sion of S.-W. broadcasting to foreign
countries to foster international good-
will. Programs are in English, French,
German, Italian, Spanish and Portu-
guese languages, sent to Europe and
Latin-America. In 1936 programs to-
taled 184; in '37 there was a veritable
barrage of 3,179 such programs.

Television.—This report concludes
mention of television with the follow-
ing comment: “Our experiments with
television in the past 18 months im-
proved the system by increasing its ca-
pabilities and efficiency, thus enabling it
to move closer to the inauguration of a
television service for the American
home.” To satisfy the television expec-
tations of more than 130 million people,

for his engraving: but France, wantin
medal.

Right.—One of television servicing's first pieces of test apparatus. The
“Monotron" cathode.ray tube (arrow) contains an actual picture which is
scanned, with the associated equipment shown, and re
image on the other or ''Videotron'' cathode.ray #u
printed on the metallic disc in the end of the Monotron tube is an ideal test
pattern due to the shading from solid black to gray, and the angular formation
of the design components. This item for television Service Men was developed
by M. P. Wilder, of Nationa! Union Radio Corp.

RADIO-CRAFT for JUNE,

Above.—Last month's issue of Radio Vente carries an illustration of a
medal now in preparation by P.T.T. (Post Office, Telegraph and Telephone).
Girard, an artist whose works are well known, is using television as the theme
television, chafes at getting only a

groduced as a television

spread over more than 3 million square
miles, is no mean task.

Faesimile.—Comments, in the report,
on faesimile are a bit more optimistic:
“The faesimile transmission by radio
of type matter, pictures and other

visual material is another achievement.

of laboratory research. Now there is
active preparation for employing such
a systent for the transmission of news
bulletins and pictorial information from
established broadcasting stations to
howes in their service areas.” (Italics
are Roedio-Craft’s.) “Plans are being
developed for ‘field tests’ of such a serv-
ice, and the RCA is providing equip-
ment specially designed for this use by
broadcasting stations.”

BROADCASTING,
ET AL.

TATION WLW at Cin-
S cinnati, world’s most
powerful station with
500 kilowatts actually in the antenna,
will be (on the basis of some 3 years’
experience) the principal witness for
super-power at F.C.Commission’s hear-
ing this month ¢n the applications of
15 other stations which want to garner
the coverage and hence the shekels
they envision in going to 500 kw.
(Cheer up! We may even yet hear a
high-fidelity program on the broadcast
band!)

Sheer outstanding genius, we calls it!
Stumped by boxing club’s ban on airing
of boxing at Oakland Auditorium, KLS
sportscaster “Speed” Riley *“takes re-
cording machine to ringside, spouts de-
scription onto disk, including between-
round interviews with celebs, and at

e, The design (insert)
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Compare the coverage afforded by General Elec-
tric’s new short-wave stations beamed on Brazil
and Argentina, with Germany's beam.

final gong rushes back to station with
police escort and spins disks before
auditorium empties,” according to an
item, streamlined as quoted, in Radio
Daily last month.

A “clipping bureau of the air,” with
25 customer-concerns to date, now af-
fords 24-hour service in discing pro-
grams. Charges: $200 per month (daily
report and weekly summary). Air pro-
grams thus sound-recorded include all
the wordage on the death of John D.
Rockefeller!

An interesting commentary by a Mr.
Magnay, last month, to England’s Post-
master General, Major Tryon, brought
up the interesting question of: when is
an SOS not an S0S?

Mr. Magnay asked the Postmaster
General if he was aware that naval and
merchant shipping interests resented
the misuse of the signal of distress at
sea, SOS, by the British Broadcasting
Corporation and other commentators,
including newspapers; and whether he
would ask the B.B.C. to substitute
another designation for its urgent

(Continved on page 838)




SERVICE MEN/—HERE’'S A NEW MONEY-MAKER'/

THIS “"MODERNIZING

Most Service Men fail to see the golden opportunities for added sales presented by
daily contact with their customers. The author's approach to this situation is based on

Fig. A. A Howard converter, connected to a G.E.

console’s antenna and ground posts, helps sell a
pushbutton.tuning modernizing job.

LT e

MR. STUART TELLS YOU—

|. How a “Modernizing Demonstrator'' may be used
te boost your income by demonstrating to your
customers, RIGHT IN THEIR OWN HOMES, how
you ¢an add to ‘their sets radio’s newest features!

2. How to convert an inexpensive radio set into a
"“Moderniting Demonstrator.”

3. How to utilize a modern, medium-price set as a
""Meodernizing Demonstrator.”

i

ordinary servicing ability and sound sales psychology, which should be given "a try™.
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HE wide-awake Service Man can

earn more nwoney if he has the

mind to. The only requirements

are: ability to recognize an oppor-
tunity, willingness to take advantage
of it and tactfulness in its execution.
The opportunities to which I refer lie
in the field of sales. No one will deny
the fact that to make « sale is to earn
money. The problem, however, is how
to make the sale; and that's where the
“Demonstrator” —a meodern  idea —
makes its début.

WHAT AND WHOM TO SELL

But let us digress a moment in order
to discuss the question of what and
whom the Service Man can sell.

There are, in this country, over 30,
000.000 sets in use which do not have
viswal tuning indicators or pushbutton
tuning systems; hence there are more
than 30,000,000 opportunities to earn
money by adding these devices;—di-
vided amongst the reputed 100,000
Service Men, leaves 3,000 opportunities
per Service Man! There, then, is your
potential business . . . your increased
business and that represents only 2
salable items. How about the host of
other devices which c¢an be added in
order to bring these many sets up to
date?

Whom to sell? . .. The people who
call you to service their sets! It's for
Average

people like these—DMnu. Set
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Cwner—that manufacturers have de-
signed those visual tuning indicator
adapters, and the many other add-on
units. All these items must be salable,
else they would not have been manu-
factured!—and you, Mr. Service Man,
are the logicel person to make the sale!
. and thereby earn more money!

A salesman in any other field of en-
deavor generally considers the “battle”
half won if the housewife merely per-
mits him to enter the home. Yet you,
Mr. Service Man, are actually tnvited
into the house—merely to “fix the
radio,” of course; but don’t forget that
every person who owns a 6-months-old
(or older) radio set is a potential cus-
tomer for a modernizing job. (I say “6
months old” because Radio moves so
rapidly these days that a set purchased
6 months ago is almost always super-
seded by later models incorporating new
circuit features).

Then there are those other devices
which can easily be sold;—those, such
as phonograph pickups and microphones
which give added entertainment to the
family and zest to the party; short-
ware converters to receive those increas-
ingly popular foreign programs; wave-
traps to clear the “air” of interfering
stations; noise filters to prevent the elee-
tric refrigerator and oil burner from
“hashing” the program. These are all
salable items . . . all potential money
for you, Mr. Service Man.
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Fig. 1. Circuit of RCA-¥ictor model 87T multi-wave set; the black inset shows connections to the “switch box.
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DEMONSTRATOR"
HELPS SELL YOUR CUSTOMER

ALLAN STUART

TR R R R R

WHAT IS THE "MODERNIZING
DEMONSTRATOR"?

BANISH "“SALES FRIGHT"
Now dont let the word “sales”

Returning to the “Modernizing Dem-
onstrator” let us see what this instru.
ment is and what usefu! claim it has to
existence.

The “Demonstrator” is neither com-
plex nor ingenious. However, so far as
the author knows, it is the fruition of
an original idea. By merely jiggling the
proper switches on a switeh box, it can
be made to instantly dJemonstrate
radio’s newest magic.

For instance, vou can show, in a sec-
ond, the advantages of pushhutton
tuning as compared with manual tuning,
and viswal tuning as compared with tun-
ing by ear. Also, if the prospect has a
phonograph, it ¢can be made to demon-
strate electrical reproduction of records.
For the hard-of-hearing or for the late-
sitter-upper it will demonstrate the ad-
vantages of headphone reception. You
could talk yourself blue in the face to
a prospect on the entertainment wvalue
of having a home-hroadcast microphone
attached to his (or her) set, without
getting very far, but plug a mike into
the “Demonstrator” and let her hear
her own voice boom from the loud-
speaker! . . . bingo! . . _ a sale is made.
It works like magic! (Note to Service
Man: Don’t forget to turn up the volume
control. That’s part of the psychology!

She then hears her voice as others ©0f them before; just let them hear '
would hear it:—loud. commanding). {Continied on paye 824) Evont UA] fandhneis TE) SBEs of wulich Bos!
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Fig. 2. An inaxpensive midget set,
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frighten you. The task is really simpler

than the word might imply. In fact,
with the aid of the “Demonstrator”
things will actually sell themselves,

with little or no help from you (and
in many cases, in spite of you).

Which reminds me of a valedictory
speech | once heard: “Never worry too
much about your patients,” said the pro-
fessor to a graduating class of medical
students, “because, 5 percent will die
no matter what you do, 5 percent will get
better becavse of what you do, and 90
percent will recover in spite of you.”

And so it is with this “Demonstrator.”
A small number of sales will not mate-
rialize because the lady (or man) of
the house would not have hought the
item wunder any circumstances (ap-
parently not having any need of it);
some of the sales will materialize be-
cause of your direct efforts (since the
prospect was “on the fence" and vou
won him over); and by far the great
majority of the sales would be con-
summated iminediately upon a demon-
stration. Why? . . . Because most of
them are euger to buy these attach-
ments, having heard of them at one
time or another, or seen them operate
at a friend’s or neighbor’s house. And
suppose they have never seen or heard

Sw 1A

Fig. B. The Modernizing Demonstrator’’ set.

HEAD PHONE
VoL
NT

A

recircuited [black inset) to include the facilities
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$ugge$t the$e idea$ to your
cuStomer$—

Short-Wave Aerial
Short-Wave Converter
Short-Wave Preselector
Beat-Frequency Oscillator
Headphone Connection
External-Speaker Posts
Automatic Volume Expantion
Pushbutton Tuning
Noise-Elimination Service
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Fig. I. Antenna items that offer added profits.

OUNTLESS plans and ideas have been formulated

and advanced time and again to increase the earn-

ings of radio Service Men, all predicated upon the

preposition that the income of a radio Service Man
is not, and should not be, limited to radio repair and serv-
ice work.

There are many related ‘‘sidelines”, which offer lucrative
possibilities and provide a means of supplementing regular
earnings, available to Service Men. There can be no doubt
that radio servicing is a business which concerns itself with
“selling” personal service. Most customers employ the serv-
ices of radio Service Men because of faith in the ability
of that individual, either resulting from recommendation,
previous experience or contact, or the fact that the in-
dividual is established in the community. By rendering
reliable and expert radio work, customers and clients are
convinced of the fact that the radio Service Man is a good
technician and “knows his business.” With this won con-
fidence, it is only a matter of determining what they may
need or want and suggesting what they should buy.

Many customers have some “pet hobby,” “whim,” or
particular requirement with regard to radio or associated
equipment. In the course of rendering service, a few casual
but directed gquestions will soon disclose the nature of these
requirements. Some customers enjoy short-wave reception,
while others are interested in the excellent tonal quality of
their receiver. By catering to these whims and hobbies,
and satisfying individual needs, a profitable “sideline” busi-
ness may be developed which will yield dividends not only
from a standpoint of financial return but that of further
and more firmly establishing the radio Service Man in his
business.

In setting forth these sideline opportunities, an effort has
been made wherever possible to include the most satisfactory
methods of accomplishing the best job.

SHORT-WAVE POSSIBILITIES
Thousands of all-wave and short-wave receivers have been
sold in recent years for which an efficient and more satis-
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SIDELINE MONEY

The author of this article originated the
"Operating Notes" idea so widely copied.
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factory antenna system for short-wave reception may be
installed. Many set-owners are really interested in good or
better short-wave operation, and the suggestion that a
marked improvement in reception of short-wave signals will
result from a good antenna system seldom fails to elicit
this interest. The Service Man may then proceed to “sell
the customer a bill of goods.”

There are many types of short-wave eerials available
today, some good, others better, and some useless, and selec-
tion may prove to be a big problem. It is best, by far, to
employ a short-wave antenna system, ready tailored for
the purpose, of a reputable manufacturer whose claims for
the product are modest and not over-estimated. These
antenna kits, usually of the doublet type, comprise rolls of
aerial and transmission line, cut to size and soldered, with
the necessary transformers or devices to match the antenna
circuit of the receiver.

The most important consideration when installing these
or any antenna system is that of erecting the aerial proper,
high and clear of surrounding objects through the use of
poles or masts and insulators. Each job should be a custom-
built installation to fit the peculiar and individual needs of
the occasion. The best and most expensive antenna kit
hastily and carelessly erected, without attention to minor
details, will prove to be far less productive of good results
than the regular inverted-L type aerial installation. Through
proper installation of these manufactured antenna Kkits,
most of which have noise-reducing qualities when the flat-
top is erected in a noise-free zone, the improvement in
short-wave reception is manifest and should satisfy the
most exacting customer.

Where price is a consideration, a simple doublet antenna,
easily and quickly installed, may be utilized to accomplish
an improvement in short-wave reception. The doublet an-
tenna is nothing more or less than an antenna divided
exactly in half by means of insulators, and is so called
because it is most efficient in receiving signals whose wave-
length is double the total length of the aerial in meters. In
other words, a doublet antenna with sections of 20.5 ft.
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will receive short-wave signals in the 25-meter band most
cfficiently. A twisted-pair transmission line is employed as
the leadin, connected to the inside ends of each aerial as
shown in Fig. 1A. The problem of ecoupling the transmission
line to the receiver now arises. Perhaps the simplest and
most widely employed method is that shown in Fig. 1B, in
which a 100 mmf. mica condenser is connected into the
ground leg of the transmission line. Another means of
coupling the transmission line to the receiver consists of
employing the primary winding of the antenna coil by
isolating this winding from the set as shown in Fig. 1C.

Since a doublet antenna possesses directional qualities,
and receives best those desired signals emanating at right-
angles to its length, it should be erected to secure every
advantage of this fact. The aerial may be installed so that
it points toward the known source of some external inter-
ference such as a high-tension wire or a trolley line, so as
to improve the signal-to-noise ratio of weak signals.

MORE $$$ IN SHORT WAVES

Many receivers of ancient vintage which formerly cost a
sizeable sum are being operated by set-owners who, because
of economic or for sentimental reasons, are unable or refuse
to purchase an all-wave modern receiver. For these persons,
short-wave converters and adapters are available. The for-
mer, operable in a few seconds, connect to the set’s antenna
and ground posts; the latter require slightly rewiring the
set to obtain operation. Set-owners often may be sold on
S.-W. if the educational and entertainment value of the
programs is described to them. This appeal, plus the com-
paratively small investnient requirved in view of utilizing the
existing antenna system and rudio receiver, often results
in an order for either a converter or an adapter.

S.-W. converters and adapters are made in 2 types,
those with a self-contained power supply and others which
secure operating potentials from the receiver to which they
are connected. Converters with built-in power supply are
preferable since they are more easily connected and place
no additional load or stress upon the receiver. The combina-
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Fig. 3. More phone circuits for your customers.
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Mr. Freed, whose servicing articles date
from '29, outlines many profitable ideas.

$ome more eadily $alable
idea$—

Rewiring for High-Fidelity
Tone Control

Bass Booster

Phono Record Player
Phonograph Oscillator
Tuning Indicators
Rental-Amplifier Service
Wired-Radio Call Systems

MEN

25000 ,

i

®
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Fig. 4. Adding treble and bass tone controls.

tion of a good short-wave converter coupled to a good
broadcast receiver of any type is far better than an inex-
pensive, poorly-constructed all-wave receiver. A sale of a
short-wave converter can generally be made by demon-
strating the device upon making a service call.

As a further aid to those who possess good all-wave
receivers and appropriate antenna systems, any one of sev-
eral preselectors, available in open market, may be readily
suggested to improve considerably performance on the short-
wave bands. The better preselectors, equipped with 2 tuned
R.F. stages one of which is usually regenerative, self-
powered, and easily tuned, are especially applicable to the
thousands of all-wave receivers which lack an R.F. stage.
Well designed preselectors have much to offer in improving
reception on short-wave bands and should appeal to many
set-owners, in view of the increased sensitivity and selec-
tivity, and reduction in image-frequency interference.

Another aid to short-wave tuning which is easily sold to
short-wave enthusiasts is the beat-frequency oscillator (or
B.F.0.). This device consists of only a few readily obtain-
able components, and may be connected directly into the
receiver with little trouble. To demonstrate the ease with
which short-wave stations may be tuned-in or found if a
beat-frequency oscillator is employed, couple a signal gen-
erator to the control-grid lead of the I.F. tube with a few
turns of insulated wire. Adjust the generator to deliver an
unmodulated R.F. signal at the frequency to which the LF.
amplifier of the receiver is tuned. As the receiver dial
is tuned, the presence of a station will be apparent by
“whistles” heard in the reproducer. By tuning between the
“whistles,” the correct setting is determined; the generator
may then be switched off to obtain only the station.

Although easily constructed and mounted upon the
chassis of the receiver, it is recommended that a complete
B.F.O. unit be secured from any coil manufacturer or supply
house. These units are relatively inexpensive and may be
obtained in almost any frequency rating to match the fre-
quency of the I.F. amplifier in any receiver. The oscillator

(Continued on following page)

795



proof, I-tube,
200-W. generator.

gineers as they do to members of their own profession
for the striking advances that have been made in
Radiotherapy.

MEDICAL MEN owe as much to Physicists and En-

A BRIEF HISTORY

Let’s go back to 1890 when Professor Arsene d’Arsonval,
the eminent physicist, saw possibilities in the apparatus that
another physicist, Hertz, had devised to prove the eXistence
of the waves we now use in Radio.

And then came Dr. Willis R, Whitney, another physicist
with the fever machine of today, which is nothing more or
less than a short-wave wireless set. Out of Radio came
Short-Wave Diathermy. Whitney knew niore about physics
than did the medical men. He had seen eggs cooked in the

(Continued on page 828)

MICHAEL LOONAN

Lower-right.—This 16-meter, 275-W. generator has
2 power tubes and rectifiers; and surgery outlet.

TGO T

HOME RADIO DIATHERMY —
A GROWING FIELD

Here is a streamlined story, paced in modern tempo, that
carries the reader completely through radiotherapy; the
author traces the progress from the time of d'Arsonval
(1890), forward. The article treats of Short-Wave Dia-
thermy in such way as to acquaint the radio man with a
working knowledge which will enable him to intelligently

discuss the subject with sales or service customers.

Left.—Portable and shock-
1S-meter,

SIDELINE MONEY FOR SERVICE MEN
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(Continied from preceding puge)
may be mounted in any position in the receiver cabinet and
connected to the chassis with leads or adapters supplied for
the purpose to secure power. A switch connected into the
plate supply of the B.F.O. tube may be mounted into the
side of the cabinet so that the oscillator may be turned off
conveniently.

For those desirous of constructing the B.F.O. upon the
chassis of the receiver, the schematic diagram shown at
Fig. 2A may be followed. Any tube like the type 56 or 76
is employed, depending upon whether the B.F.0. is employed
with a receiver using 2.5 volt or 6.3 volt tubes,

HEADPHONES AND SPEAKER CONNECTICNS
A frequent request made by owners of radio veceivers is
for an external connection for heudphones or an additional

speaker. This request is casily and completely satisfied with
only few required parts and a minimum of effort. Many
Service Men make a practice of checking a receiver after
repair with phones, in the presence of the customer, solely
for the purpose of demonstrating the phones, For the short-
wave and DX fan connections for phones prove to be a
Llessing to his family and neighbors, and enable fishing for
short-wave and DX stations without inconveniencing any
member of the household.

Some member of almost every family is hard-of-hearing,
and a headphone connection for his or her use serves to
good advantage for the entire family.

Headphone terminals may be provided on any receiver
either through the use of tube adapters obtainable at any
supply house, or by wiring direetly into the receiver. Probably

(Continued on page 830)
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SOUND SPECIALISTS!—
CASH-IN ON THIS
"A.S.C." ADD-ON UNIT

A critical discussion describing a new technique

and a new Audio Spectrum

enables you to improve the performance of any

sound system!
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NYONE who has read Mr. Hugo
Gernsback’s editorial on “Public
Address Deficiencies” (see Kadio-
Craft, May 1938, page 725) cannot
help but come to the conclusion that a
chaotic condition exists in the Public
Address field; a condition brought
about mainly by lack of knowledge, by
inexperience, and gullibility.

WHO IS TO BLAME?

Only lack of knowledge can cause a
Service Man, engaged in P.A. rental
and sales, to set up a system incapable
of clear articulation of the human voice.
Only inexperience can cause an other-
wise competent laboratory technician to
install a system characterized by annoy-
ing echoes and double sound effects—
and only gullibility can cause such a
deficient systemi to be sold to an un-
suspecting prospect!

Unfortunately, the blame for exist-
ing public address deficiencies cannot
be pinned on any one source. Every-
body is to blame, including the micro-
phone manufacturer, the amplifier de-
signer, the loudspeaker engineer, the in-
stallation technician, and the operator.
(Author’s Note—We expect a flood of
indignant letters from some readers.
Nevertheless, it is the very recognition
and elimination of these existing de-
ficiencies that will put money into the
pockets of sound specialists.)

THE HIDDEN CAUSES
A detailed discussion covering all of

Control Unit which
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3 "'II:.-'

R3

(
F4(R) R4

ciencies known to exist, would more
than fill this entire volume. Suffice it
to say, however, that the basic causes
are all conditions which prevent the
realistie reproduction of sound in exact
accordance with the original sound
source. The most important academic
causes which prevent the attainment of
this ideal can be found in the following
4 types of distortion:

(1) Frequeney distortion (which is
produced when all audio frequencies are
reproduced unequally well); (2) ampli-
tude distortion (which occurs when a
given increase in the volume of sound
at the microphonc does not cause a pro-
portionate increase in the sound out-
put of the loudspeaker); (3) phase dis-
tortion (which is noticed when some
audio frequencies travel faster than
others and arrive ahead of their funda-
mentals and sub-harmonics); (4) direc-
tional distortion (which is produced
when a recreated sound appears to come
from sonie direction other than the one
from which you would naturally expect
to hear it),

THE CURE-ALL?

As can be expected, there is no single
piece of equipment that will cure all
forms of undesirable distortion, but a
careful study of actual field conditions
disclosed an almost unbelievable situa-
tion. Before delving into this “find” let
us briefly review some attempted “cure-
alls.”

Fig. A. The Audio Spectrum Control “add.on unit." Note the

the causes and cures for P.A. defi- Most of the early equipment used for
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Fig. 1. Schematic diagram of the "'A.5.C." add-on unit. The 3 audio filter units are waell shielded.
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shielded bard-pass units.

P.A. and allied work (radio amplifiers,
sound-on-film recording, broadcasting
pick-up and modulating equipment,
etc.), was characterized by considerable
frequency distortion. In fact, this dis-
tortion was so pronounced, that it soon
attracted the attention of many pro-
gressive engineers. The result was a
mad scramble towards a new era. An
era of “high fidelity” which was finally
adopted and defined by the Federal
Communications Commission (covering
a permissible 5 db. variation). Not con-
tent, however, engineers strove to ap-
proach a straight-line-frequency re-
sponse (within 1%-.db. or less) as the
ultimate in all microphone, amplifier,
and speaker design.

A sad discovery was made the first
time a high-fidelity microphone was
connected to a high-fidelity amplifier
and fed into a high-fidelity speaker.
While reproduction was good, it was
not natural. Other causes of distortion
were then carefully checked, and
strange as it may seem, it was found
that some form of amplitude distortion
was actually desirable!

In fact, experiments along these lines
soon produced ‘‘volume expansion”
(which is nothing move than positive
amplitude distortion) as well as “volume
compression” (a form of negative am-
plitude distortion). Precautions for the
elimination of phase distortion (to
which the ear is practically insensitive)
and directional distortion did not seem
to produce natural reproduction of
music and clear articulation of the
human voice. Naturally, the cycle of in-
vestigation returned to frequency dis-
tortion and we ask ourselves today,
“Why shouldn’t a high-fidelity micro-

phone, plus a high-fidelity amplifier
and a high-fidelity speaker, sound
natural?”

A NEW ERA—AWAY FROM FLAT
FREQUENCY RESPONSE
The engineer who first added a Music-
Voice switch to his radio set probably
had the correct answer. Strange as it
may seem, the frequency response of
the amplifier with the switch in the
“voice” position was far from flat. In
fact, it actually accentuated all voice
frequencies and suppressed otherwise
desirable low tones. This statement is
not to be construed as favoring manu-
(Continwed on page 834)
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SERVICING PUSHBUTTON

Fig. A. RCA-Yictor model B6T4 coil and pushbu

Hon switch assembly.

First part of this installment describes the 5
outstanding types of trimmer-tuned push-
button tuning systems; and the basic proce-
dure for setting-up each of these 5 systems.
Second part describes the location and cor-
rection of the faults in the above systems.
Third part describes 3 outstanding types of
motor-tuned pushbutton tuning systems; and
the basic procedure for setting-up each of
these 3 systems.

Fourth part describes the location and cor-
rection of the faults in the above systems.
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OR the convenience of the
customer”, is the phrase which
best describes the reason behind
all the hectic activity on the
part of radio manufacturers, to supply
the phenomenal public demand for
“button-tuning” sets.

When these sets were first shown, a
few months back, most Service Men
took one look and said, “H’m-m-m, more
headaches,”” And in a way they were
right, because some of the sets shown
were mechanical marvels, or mon-
strosities, depending on how mirch the
Service Men knew about things
mechanical.

Most of the really good Service Men
of my acquaintance rallied to this new
challenge by “tangling their hooks”
into every brand new button-tuned job
they could lay their hands on.

After which, they would calmly dis-

member the system, analyze the con-
tents, re-assemble it again, and purr
contentedly, /F it worked again. All of
which adds up to this: these sets are here
to stay and they wwill provide u source
of income to Service Men for years to
tome, .
Logically, now is the time to learn all
about these systems, while they are
still relatively simple, because you can
het they will become more and morc
camplicated, later on.

14

NEW VS. OLD SYSTEMS

While it is quite true we have had
button- and remote-tuning in past
vears, nevertheless these were never
fully successful because of customer
dissatisfaction over a period of years’
service,

It remained for two truly outstanding
developments in modern radio to make
hutton-tuning “click” and these are (a)
the automatic disengaging latech switch
and (b) A.F.C. Whereas in the old
systems you would wear a dent in
your finger holding the button pressed
down, now you merely stab the button
in, and that's all, thanks to the latch.
Further, when the old system had
finally churned to a stop (usually about
3 or 4 kilocyeles off-resonance), you
would have to finish tuning-in the set
by hand. We have no more of that,
thanks to A.F.C.

There are 3 classes of button-tuning,
namely: (1) mechanical, (2) motor-
driven, and (3) tuned-trimmer types.
The servicing methods are different
for cach class and may vary for sub-
divisions of each.

SETTING UP THE STATIONS

In the majority of instances, a Serv-
ice Man will be called upon to set up
the stations initially for the dealer, or
reset to some favorite station which the
customer wants.
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Fig. 4. Majestic models 675, 775 and 875,
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TUNING SYSTEMS

Here is a working treatise, on pushbutton tuning, for the
practical Service Man. Says Mr. Sicuranza: "These sets are
here to stay and they will provide a source of income to
Service Men for years to come.” {

The Tuned-Trimmer Types. The set-
ting up procedure differs for each class
and we will take up the tuned-trimmer
type first. In the first place, you will
find that these sets are equipped with
a switch to disconnect the variable con-
denser when button-tuning is desired.
In the second place, practically all
these sets with one or two exceptions,
do not make use of an R.F. stage on
button-tuning.

In other words, even if the set has
an R.F. stage between antenna and
mixer grid, it is cut out on button-
tuning to eliminate the additional trim-
mers, wiring and so forth. In the third
place, none of these sets has more
than 6 buttons (stations) to set up,
which means there are 12 trimniers to
adjust; 1 antenna and 1 oscillator trim-
mer for each station. One exception is
the Sparton model which has 6 addi-
tional trimmers for the R.F. stage in
use with button-tuning.

Regardless of make, all these sets
come equipped with sheets, on which
practically all U.S. station call letters
are printed within little squares. The
desired station tabs are cut out with a
razor blade at the time of setting up.
These tabs are inserted in proper order
over each button as it is set up. This
usually requires removal of the
escutcheon plate which covers the latch
frame.

One important point to remember is
that the trimmers are designed to cover
only a limited frequency span. For this
reason the buttons are usually num-
bered, from 1 to 6, and number 1 is
always the largest capacity and should,
therefore, be adjusted somewhere above
700 kc. You could not, for example, ad-
just this trimmer to a frequency of
1,400 ke. simply because, even with its
leaves wide open, its minimum capacity
would be too large for 1,400 ke. The
same rule applies to trimmer number
6 which has very little capacity even
when tightly closed.

The next important point is that, un-
less the desired station is on the air, a

signal generator will have to be used
to supply the exact frequency required.
A generalized procedure to follow would
be to tune-in the desired station man-
ually on the dial, the station correspond-
ing to number 1 button somewhere be-
tween 700 and 550 kc. Then switch
over to button-tuning by means of the
switch provided, and don’t forget to
press-in number 1 button. The next
step is to turn the number 1 oscillator
trimmer in or out, until the desired
station is heard. After trimming the
oscillator for maximum signal, adjust
antenna trimmer number 1 for great-
est volume and clarity.

The same procedure is used in setting
up the remaining stations in numerical
order, first by tuning-in manually, then
switching over and pressing the corre-
sponding button. To check the accuracy
of the trimmer adjustment, tune-in the
station manually, press-in the corre-
sponding button and then snap the
switch from manual to button-tuning.

There should be no drep in volume
or change in tone if the trimmers are
properly adjusted.

To avoid long leads the trimmers are
mounted as closely as possible to the
latch switch contacts. The main an-
tenna and oscillator leads coming from
the Manual-Button switch are usually
enclosed in low-capacity shielded cables.
A small metal box encloses the trimmers
and wiring as shown in Figs 1, 2, and
3. Notice that the range span of each
trimmer is printed under the trimmer
screw hele. Figure 1 shows the ar-
rangement used in the Stromberg-
Carlson models 235 and 245.

Figure 2 shows the arrangement used
in the General Electric F-96 model.
This is a special job in one respect, that
is, there are 7 buttons, one of which is
marked “Manual”. When hand tuning
is desired the ‘Manual” button is
pressed in and the variable condenser
is then connected. Pressing any one of
the other 6 buttons releases the “Man-

(Continued on following page)
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NEXT MONTH—

Mechanical-tuned pushbutton tuning systems,
their setting-up data, and faults and their
correction, will be discussed in the concluding
Part {l. Both Parts are based on practical ex-
perience with many types of pushbutton-tuned
receivers; and an analysis of practically every

make on the market.
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(Continued from preceding page)
ual” button, thereby automatically cut-
ting the variable condenser out of cir-
cuit and instantly tuning-in the station
corresponding to the button which was
pressed in. The trimmers are mounted
on staggered mounting plates which are
located on the underside of the chassis.
When the trimmers are to be set up,
the strip of metal or fibre bhoard at the
rear of the chassis must be removed in
order to get at the trimmers.

Figure 3 shows the Sparton 1068
trimmer arrangement. Note that 6 addi-
tional trimmers are used to tune the
R.F. stage, making a total of 18 ad-
justments, or 3 for each station. Be
sure to trim the oscillator first (center
row), the mixer next (bottom row), and
the antenna last (top row)}. A ‘“push-
pull” knob switch is provided on the
front panel to switch from manual to
button-tuning. On button-tuning a light
shows through a green disc marked
“Selectronne”.

Figure 4 shows a simple and effective
arrarigement as used on the Majestic
models 675, 775 and 875. Six dual trim-
mers are mounted directly on the latch
button frame. Viewed frem the rear, the
6 trimmers on the left. side tune the
antenna while the 6 trimmers on the
right side tune the oscillator. A printed
card at the rear of the cabinet shows
the trimmer span. A small knob at the
bottom center of the front panel enables
the user to switch from button to man-
ual tuning.

Figure 5 is a sketch of the RCA-
Victor model 87K1 in which 6 small,
separate oscillator coils are used for
button-tuning. Each of these coils has
an adjustable magnetite plug for tuning
within the specified range. Three dual
trimmers are used to tune the. single
antenna coil. Photo A shows ceil and
switch assembly of model 86T6.

The numbers at the back edge of the
chassis are for the oscillator adjust-
ments, while those on top are for the
antenna. As usual, number 1 is for the
lowest frequency stations and number
6 is for the highest frequency.

These 5 examples should be sufficient
to acquaint you with the general pro-
cedure of setting up stations on the
tuned-trimmer type of set.

LOCATING AND CORRECTING FAULTS
IN TREIMMER-TUNED SETS

Button Pressed In, No Reception. (1)

800

Fig. Il.

May be caused by broken contact on
button latch. (2) Shorted plates in
trimmer condenser. (3) Broken lead to
trimmer or latch contact. (4) Trimmer
capacity too small or too large for par-
ticular station desired. (5) Defective

oscillator coil. (6) Defective antenna
coil. (7) Defect in Manual-Butten
Switch.

Button Pressed In, Poor Reception. (1)
May be caused by incorrect setting of
oscillator trimmer capacity. (2) Incor-
rect setting of antenna trimmer. {(3)
High-resistance contact in oscillator or
antenna button circuit, including Man-
ual-Button changeover switch. (4) Two
settings of oscillator trimmer will tune
in the desired station. Be sure to use
the setting which gives waxinium
volume.

Unwanted station heard when high-
frequency station is tuned-in on button.
(1) May be due to close proximity to
powerful station. (2) Poor image re-
jectivity of set. (3) Desired station
tuned to image-frequency of unwanted
station. (4) Code interference rides in
with desired station. (5) Adjacent-
channel station is heard in background.

Suggested Remedies for Above: (1)
Reduce antenna pick-up by series con-
denser method or by wavetrap adjusted
to remove unwanted station. (2) Can-
not be helped, because of insufficient
R.F. selectivity when using 2-gang con-
densers. (3) and (4) Use wavetrap
to eliminate both. (5) Usually cannot
be helped, but try peaking LF. channel
sharply.

In addition to the faults enumerated
above, which are, strictly speaking, due
to button-tuning defects, there will be
occasions when other parts of the set
are at fault. One instance is that en-
countered in sets using A.F.C. which
have become misaligned for some rea-
son, so that on manual tuning (with-
out A.F.C.) the station comes in at
the correct setting, while on button-tun-
ing (with A.F.C. automatically cut in),
the station will come in at the wrong
setting, or actually detuned.

Another example of an unusual
trouble may be found when 2 trimmer
cireuits are shorted together in parallel
accidentally (on button-tuning). In this
case it will be found impossible to tune-
in the desired station on each of the
2 buttons.
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General Electric motor-tuning sector.

This just about covers the general
troubles encountered in trimmer-tuned
sets. Specific instances of unusual cases
or constantly recurring cases will be
dealt with later on.

MOTOR-TUNING TYPES

In contrast to frimmer-tuned sets,
motor tuning requires a fractional-
horsepower motor, a disc drum, a brush
assembly, a special winding on the
power transformer and the necessary
number of button lateh switches.

The modern motor-tuning systems are
in many ways similar to the system
used several years ago. The similarity
ceases at the dial drive arrangement,
which in modern sets, must accom-
modate as many as 7 different wave
bands.

It is the writer's belief, that when
trouble comes, it will be due to the dial
system, rather than the motor drive.

IST EXAMPLE

Setting up the stations on motor sys-
tems is, in general, simpler than setting
up trimmer-tuned sets. We will take 3
different sets as examples, the first one
being the RCA 811K. Models 813K and
816K also use the same drive system
as the 811K.

Figure 6 shows a rear view of the
selector drum. Note the station adjust-
ment strip which has 8 small holes,
numbered from 1 to 8. To the left is
seen the key receptacle and key. This
key has a fiat milled end which fits the
slot at the edge of each disc. The slot
in each disc is exactly opposite to the
mica insert at the edge of each disc.

Figure 7 shows the appearance of one
dise with the key in the slot and the
brush at rest on the mica insert. Eight
of these discs are used and 8 brush
fingers bear against the discs. At the
extreme rear of the drum housing is
mounted the switch which reverses the
direction of motor travel at the instant
the variable condenser becomes fully
meshed or fully unmeshed.

The drive motor obtains its power
from the special winding on the power
transformer, through the button switch,
by way of the brush contacts on the
drum dises, which are grounded to the
chassis. Power to the motor is discon-
nected when the knob marked “Manual-
Remote-Electric” is turned to “Manual.”

(Continued on puge 832)
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THE “"BEGINNERS’ SPECIAL"!

—A SIMPLE 1-TUBE SET
WITH PUSHBUTTON TUNING

This set is indeed a treat for the newcomer

and method of tuning combine simplicity with modernity in a com-
pact, baHery-opera+ed, easy-i'o-build |-tube set,—so go to it!

H . G. MC E NTE EﬂllllIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIlIIll1IIIIIllllll1llllﬂl||l|llllll

HE little receiver illustrated in Figs. A and B may be

used for a variety of purposes, but its greatest appeal

will probably be to the beginner. It may easily be made

in an evening’s work and those of little or no experience
will find it very simple to build and use.

The receiver is just the thing for those with poor eyesight
since each station is tuned-in by pushing a single button,
there being no dials or complicated controls to twiddle, This
fact also makes the receiver invaluable for hospital, invalid
or child use.

The heart of the receiver is one of the new pushbutton
tuning units which is designed for use with a superhetero-
dyne receiver employing 2 tuned circuits. In the present
instance the “A” or antenna set of condensers tunes in the
station, while the “0” or oscillator set controls regeneration.
An extra button is provided on these tuning units to enable
connection to an ordinary variable condenser gang. This
switch knob and the leads to it are not required in our
small receiver.

THE SINGLE, "TWIN-TRIODE" TUBE

A single tube, in this case a 1J6G, is used. This tube is a
twin-triode and serves as both regenerative detector and
audio amplifier. The old 19-type tube is very similar and may
be used where the disadvantage of its higher filament drain
is important. Both tubes are of the same size, the 1J6G
having an octal base, while the 19 has a é-prong base.

The panel and chassis are made of aluminum. The size
is not important, but the set described had a panel 7 ins.
square before it was bent. The bend enables the tuning
buttons to be operated with more ease, but care must be
taken when mounting the pushbutton unit to see that all
the tuning condensers on the rear of the unit may be easily
reached. If the tube and shield can are not placed properly
some of the holes cannot be reached.

The coil is one intended for use as an antenna coupling
unit and as such has only 2 windings. We use the secondary
as it was intended. The primary then must be used as
a tickler. This latter coil has a great many turns and
must be altered for our use. Simply remove 100 of these
turns. The primary coil, by the way, is the one at the
bottom end of the form and it measures about 4-in. in
width and the same in depth.

The units must be connected exactly as shown in the
diagrams, Fig. 1. Note:—This includes connections to
coil which must be made just as marked, The designations
on the coils are those shown on the manufacturer’s slip
which is packed with each coil.

TUNING THE PUSHBUTTON TUNER

After all connections are made and carcfully checked, the
set must be tuned. A long, Service Man’s insulated screw-
driver is needed for this process. Depress a button and tune
in the desired stations by turning the “A’ screw correspond-
ing to that button. The volume may be brought up by ad-
justing the associated “0" screw which will control regenera-
tion. Both screws for each button must be so adjusted, but
once set, will remain so indefinitely, (The conrparatively
broad tuning we of course obtain from a set of such ab-
breviated design makes it unnecessary to invoke the
automatie tuning-in characteristic of awutomatic frequency

(Continned on puge 821)
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N THE last issue of Radio-Craft the
writer gave the technical informa-
tion and performance curves on a
4-band superheterodyne kit receiver

designed fundamentally for the ama-
teur, experimenter and DX fan. (Alzo,
Service Men are “mnissing a bet” if they
pass up the opportunity, offered by the
“Browning 83,” of suggesting this re-
ceiver to their customers as a replace-
ment of their older, out-moded radio
set. There's “good nioney” in this idea.
—Editor)

The heart of the “Browning 83" is a
tuning catacomb which is completely
wired, aligned, and tracked for an inter-
mediate frequency of 456 ke. Figure 6
gives a complete pictorial diagram of
the receiver. (See page 803.)

MOUNTING THE COMPONENTS

It is advisable to mount all tube
sockets, shield bases, the power trans-
former, and LF. transformers before
any wiring is done. The receiver is laid
out for either metal or glass tubes with
octal-bases. If glass-type tubes are used
tube shields must be employed. The
same mounting screws hold the tube
sockets which mount on the underside

TABLE OF YOLTAGES AND CURRENTS

Current
~ Tube Voltage® Voltage®* (Ma.)
K7 Plus B 230. 230.
R.F. Plate 230. 230.
S.-G 90. 90.
Cath 2.3 8
Ip 47
Isg i 1.1
bAS Plate 227, 734
Pentagrid S.-G. 0. 90
Converter Cath. 2.6 25
e 3
! .
Ia% 4.0_
K7 Plate 225. 225,
I.F. .-G . 9%,
Cath, 29 24
Ip 4.7
Isg 1.0
K5 Plate 180. |
Audio Cath. 1.75 1.3
Amplifier Ip 7
4C5 Plate 200 180.
Phase 18ias [} l.
Invertar Ip B 3
8F&'s  Plare 225, 225.
OCutput 5.G 230. 230
Catn 14 14,

lg 2.

*Using an infinite-resistance voltmeter
*+|000 ohms/volt meter.
tCeontrol-grid to cathode
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of the chassis and the tube shield bases
which mount on the top of the chassis.
It is important to have the tube socket
contacts in such positions as to make the
leads carrying the radio-frequency cur-
rents as short as possible. In mounting
the LF. transformers, be sure that the
adjusting screws on the face of LLF.T.1
face the rear of the chassis while those
of LLF.T.2 face the side of the chassis.
It will be noted that several extra holes
have been included in the chassis. These
are provided for the addition of various
circuits—which experimenters may wish
to add to the receiver—such as noise-
suppression circuits, a beat-frequency
oscillator, and a 2-stage [.F. amplifier,
according to the individual's desire.

In mounting condensers, be sure to
observe the proper polarity as indicated
in Figs. 1 and 6. (Figure 1 is the
schematic diagram which appeared in
the 2 preceding installments.) This is
especially important in the case of elec-
trolytic condensers which will fail im-
mediately if connected with wrong
polarity.

So that the completely wired receiver
may be most conveniently checked or
serviced, it is advantageous to employ
various colors in wiring the various por-
tions of the circuit. For instance, red
wire may be used for all leads which
carry the full “B”-plus voltage of 230
volts. Brown wire may be employed for
screen-grid leads which are at a poten-
tial of about 100 volts above the chassis.
Green may be employed for control-grid
leads, blue for plate leads, while black
may be used for all connections to
ground as well as for filament wiring.

Other circuits which do not fall under
the above classifications may be wired

with any desired colors so they may be-

easily distinguished. The leads on re-
sistors and condensers as supplied may
be a great deal longer than necessary.
These should be cut to the correct length
before installation. It is always ad-
visable to keep all leads as short as con-
venient. It is advisable to do the wiring
in the following order: Wire all fila-
ment, power supply, etc., then add the
resistors and then the condensers. {(See
Fig. 6.) Temporarily chassis-inount the
volume controls, and do all possible
wiring, before mounting tuner.

RADIO-CRAFT

IT’'S EASY TO BUILD THIS

"BROWNING 83"
4-BAND SUPERHET.

Preceding installments outlined fundamental de-
sign features of this 10-tube set; concluding, Part
IIl details its construction, test and alignment.
Service Men and set builders are here offered a
radio set incorporating all the best features for

DX reception. HERE IS THE BEST SET OF 1938!
|Il|l|||l|||ll||lllllll"l"lllllllIllllllll"m"mll"l|||||||||||||||||IIGLEN N Ho B ROWN l N G

There are 4 extra holes for controls,
ete., drilled in the front of the chassis.
However, there are no extra holes in
the panel. These holes have been placed
in the chassis for the convenience of the
experimenter in adding extra front-
panel controls. Thus, if a beat-fre-
quency oscillator is used, an off-and-on
switch may be installed readily.

A phone jack or a phonograph pickup
jack may be incorporated easily. Alse
a stand-by switch may be desired, or
a control for a noise-suppression circuit.

MOUNTING THE TUNER

The tuner is mounted on 8 soft-rubber
grommets and held to and insulated
from the main chassis by means of 4
machine screws, 4 insulating washers,
and 4 metal washers. If the tuner is
properly mounted, it will be entirely in-
sulated from the main chassis as far
as the mounting is concerned. The tuner
is grounded to the main chassis by the
low-resistance, tinned, copper braid con-
nected to the tuner. This should be
securely soldered to the chassis or to a
ground soldering lug.

The leads from the doublet antenna
should not pass over the bottom of the
tuner chassis but should be run along
the side; otherwise coupling may be ob-
tained between these leads and the coils
located in the tuner. The connections
from the 100 mmf. and 0.002-mf. con-
densers to the oscillator coils should be
made by means of rigid leads, as short
as possible. These leads must be cov-
ered with spaghetti so that they cannot
touch the tuner chassis or the base of
the cabinet in which the receiver may
be mounted.

MOUNTING THE DIAL AND PANEL

The large dial is attached to the
tuner chassis by means of 2 self-tapping
screws. The slots in the mounting
bracket allow for adjusting the dial
parallel to the tuner. Two set-screws in
the hub of the dial fasten it to the
shaft of the main tuning condensers.
Before the serews are finally tightened,
be sure that the condenser gang may be
turned throughout its full range by
means of the dial tuning shaft. Se¢ that
the receiver will check the frequencies
indicated on the dial, the pointer should

(Continued on page 804)
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Underside view of the complete chassis. In the center are located the aligning condensers of the funer.

(Continued from page 802)

be set at the line marked BAND with
the condenser plates fully in-mesh
(maximum capacity). The pointer may
be moved on its shaft slightly to
make this adjustment. The dial should
be mounted on the tuner and the pointer
properly set before the front panel is
put in place.

When the dial has been mounted on
the tuner chassis and the pointer ad-
justed to its correct position, the panel,
upon which has been mounted the dial
escutcheon, can be fastened to the main
chassis. The panel is held in place by
means of the lock-nuts which secure the
volume control and tone control po-
tentiometers. Care should be taken that
when the panel is in place the dial on
the tuner does not touch the front-panel
escutcheon; otherwise chassis currents
will be set up which may cause noisy
reception (as on the H.-F. bands).

CHECKING WIRING

AND FINAL ADJUSTMENTS

After the wiring has been completed,
the experimenter should check the wir-
ing with the schematic wiring diagram
(Fig. 1) which has appeared in pre-
vious articles. (This will usually locate
faulty connections more easily than
checking against the sectionalized dia-
grams supplied with the tuner.)

When the wiring of the receiver has
been carefully checked, it is ready for
trial operation and should, when the
antenna and ground are connected and
the set turned on, bring in signals. Be
sure to plug-in the loudspeaker before
turning on the set; otherwise abnormal
voltage will be thrust on one of the
filter condensers. If no signals are re-
ceived with a reasonable length of an-
tenna, the wiring of the set should be
further checked before changing align-
ment of either the LLF. transformers or
the trimming or padding condensers in
the tuner itself. The set should bring in
signals before attempting final align-
ment.

I.F, ALIGNMENT (WITHOUT A SIGNAL
GENERATOR)
In all alignment procedure it is ad-
visable to use a small insulated screw-
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driver for making adjustments, thus
minimizing body capacities,

The LF. transformers have been
carefully aligned at the laboratory to
the intermediate frequency of 456 ke.
However, lead and tube capacities will
materially affect the tuned circuits con-
nected to the grid and plate circuits of
the tubes. Therefore, it is necessary to
make slight adjustments on the 4 tuned
circuits connected to the control-grids
and plates of the tubes.

The link circuit of each transformer,
however, is unaffected by lead and tube
capacities and acts as a key for the
alignment of the LF. transformers at
the correct intermediate frequency. (If
the receiver were not aligned at the
correct intermediate frequency, the
tracking of the tuner would be impaired
and the received frequencies would not
check with the dial calibration.) The
link circuit in both I.LF.T.1 and L.F.T.2
is adjusted by means of the center
screw. DO NOT CHANGE THIS
ADJUSTMENT except as described
hereafter.

To make adjustments, proceed as

follows:

(1) Connect antenna to antenna bind-
ing post.

(2) Turn on receiver. (Tone control

should be set at its maximum
counter-clockwise position without
turning off the set.)

Turn both audio and LF. volume
controls to the point of maximum
response. (Rotate cleckwise as far
as possible.)

Set band-selector switch on band 4.
(Broadcast band.)

Adjust tuning condensers so as to
receive a relatively weak signal.
Adjust the top and bottom screws
on LF.T.2 for maximum signal
response.

In case the adjustment procedure
in (6) results in a very loud signal,
tune-in a weaker station and adjust
the top and bottom screws on
[.LF.T.1 for maximum signal.

(8) Remove antenna.

(Continued on page 826)

(3)

(4)
(5)
(6)
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HIGHLIGHTS OF THE
“BROWNING 83"

Complete 4-band tuner assembled, wired,
preeligned; range, 0.54. to 22 megacycles
(13.6 to 555 meters):

Large, high-ratio, vernier, megacycle dial;
High signal-to-noise ratio;

Diode detection; A.V.C.; 10 tubes; visual
tuning indicator;

Triple-tuned I.F. circuits with variable gain
controllable from front of panel;

Push-pull 6F6 output with phase inversion;
High-quality speaker to match receiver;

Added chassis holes provide for: noise-sup-
pression circuit, phono pickup, headphone
jack, stand-by switch, beat-frequency oscil-
lator, and a Z-stage I.F. oscillator.

LIST OF PARTS (Parts Nos. refer to Fig I,
Parts | and I[I.)

One Browning tuner, model No. 1;

One Browning dial and escutcheon;

One Browning band-switch escutcheon:

One Browning hakelite antenna strip;

One Browning drilled black crinkle panel:

One Browning driiled cadmium-plated chassis:

One Browning L.F, trans., 456 ke., L.F.T.1;

One Browning L.F. trans., 456 ke.. LF.T.2:

Five Browning 7 x 22 in, pictorial wiring dia-
grams and instructions;

‘OI;I@ m:wer and filament transformer with static
shielad;

One Browning special etched and engraved panel:

One LR.C. resistor, 230 ohms, 2.5 W., R25;

One LR.C. resistor, 250 ohms, 0.5-W., Rd{:

One L.R.C. resistor, 400 ohms, 0.5-W., R2;

One L.R.C. resistor, 0.5-W.. R27;

Two LR.C. resistors, 1,000 ochms, 0.5-W., B8, R9;

TwRoz LR.C. resistors, 50,000 ohms, 0.5-W. RI13,

1:

One LR.C. resistor, 20.000 ohms, 0.3-W. R3:

Two L.R.C. resistors, 20,000 ohms, 0.5-W. (59
tolerance), R20, R22;

One LR.C. resistor, 25,000 ohms, 1.0 W., R26:

One LR.C. resistor, 50,000 ohms, 0.5-W., R7;

Three L.R.C. resistors, 0.1-meg., 0.5-W., R1, RS,

One LR.C. resistor, 0.1-meg., 1,0-W., Rb;

Four I.R.C. resistors, 0.5-meg., 0.5-W., R18, R19,
R23, R24;

Thl;ee'l LR.C. resistors, 1, meg. 0.5-W., R10, R12,

17;

*One paper cond., 0.01-mf.. 400 V., CIl;

*Seven paper condensers, 0.05-mf., 600 V. C3,
Cé, C8, C12, C15, C23. C24;

*Six paper condensers, 0.1-mf., 400 V.. C1, C{,
C7, C17, C18, C22;

*Two tubular electrolytic condensers, with clamp,
2:7154 V. working, 600 V. peak., 8 mf.. C13,

*Three tubular electrolytic condensers. 50 V.
working, 75 V. peak, 10 mf., C10, Cl6, C19;

*One mica condenser, 0.002-mf., C2:

*Two mica condensers, 100-mmf., C3, C9;

*Three mica condensers, 0.001-mf., C20. C21,
C25;

One Centralab resistor, 500 ohms fixed, 10.000
ohms variable potentio., right-hand taper, RS;

One Centralab variable potentio. resistor, 0.5~
meg., left-hand taper, R11:

One Centralab variable potentio. resistor, 0.5-
meg., right-hand taper, with A.C. switch. R15;

One Wright-DeCoster loudspeaker (special. for
“Browning 83''), BL 1100, 1,200-ohm field;

Two RCA type 6K7 tubes:

One RCA type 6AB tube;

One RCA type 6H6 tube;

One RCA type §F5 tube:

One RCA type 6C5 tube:

Two RCA type 6F6 tubes;

One RCA type 80 tube;

One RCA type 6G3 tube;

(Glass-hulb equivalent types, as shown in Fig. 6,
may be used.)

*Eleven wafer sockets for tubes and loudspeaker.

*Most Radio mail order houses ¢an aupply this
item if properly identified as to title of article,
issue (month) of Kadio-Craft and year.
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NEW AMPLIFIER HAS
ADJUSTABLE
FREQUENCY
CHARACTERISTICS

Some high-fidelity purists shiver at men-
tion of a ''tone-control'; but, it's useful!

iMPUT L - INPUT 2

b

BASS

~ FREQ

i
TREBLE - CoOMP
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_F_ig._Aﬁ'his .ampliﬁer permits compensating acoustic conditions.

always been one of obtaining the proper type of repro-

duction—that is, the Public Address system should deo
only one thing. It should increase the sound intensity but
in no way alter the character of the sound.

It is relatively easy at the present time to obtain P.A.
equipment, starting in from the microphene on through the
amplifier, to and including the loudspeakers and various
accessories, that has a high order of faithfully reproducing,
at an increased volume, the sounds or the program entering
the microphone,

We have, however, generally speaking, one portion of our
system which is ordinarily fixed and that is the enclosure in
which the installation is to be made. Generally it is difficult
to obtain the proper type of acoustic treatment in the halls,
churches, theatres, etc., ordinarily encountered. Consequently,
we find that although the reproducing equipment is of a high
order, the tone emanating from the loudspeakers is fre-

quently unnatural, or at least so sounds to the listener. Fig. !. "NO" curve is with both tone controls in off position; ""HI" curve is
C . d 842 with Treble Tone Control full-on; "LO' curve is with Bass Tone Control full-on:
(Continued on page ) “ULO-HE'' is with both tone controls full.on. “F" indicates frequency.

A 'SCOPE THAT SPEEDS RADIO SERVICING

By placing special emphasis on design specifications of a 3-inch oscilloscope to achieve
fast performance in service work, at comparatively low cost, the Service Man now has
available an instrument that should help increase his profits.

Fo, %ﬁ SAM U E L C . M I L B O U R N E [HERIUHITTR B ETIIRRE G e IRUTTATHETBI RE LD T
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E MOST Service Men are delaying the

THE problem confronting installation organizations has

purchase of cathode-ray oscillo-
scopes for one or more of 3 rea-
M siancoe|  sons: (1) They arve afraid that the

i '?é& equipment will be so complicated that
_%.fc‘gwoe they can not learn to operate it; (2)
T e they have to be shown that it has

“o 1 enough use around the shop to at least

1} pay for itself; and, (3) they haven't a
=, hundred dollars to spend on this unit.
=X PUATES When cathode-ray oscilloscopes were
E first introduced, they sold for around
ehre $100 and were rather complicated to
& use. Many time-saving operations were

not developed at that date nor was the
Service Man given a clear picture as

VERNIER
c5§$ to just what he could expect from his
MEGS. 'scope.

Many educational lectures and much
literature on ’scopes have rolled under
the bridge and the Service Man is slow-

T o 1 Iy awakening to the amazing possibili-

™ - ~ E’—T ties for ’secope use in not only speeding
RO PRATE v cHo up his present service work, but in

° /Or VeRT e - s i servicing radio equipment morve satis-

Fig. ). At A—basic rectifier circuit; B—basic wide-

frequency-range amplifier; C—basic linear time

base; D—extremely simple, effective synchronizing
cireuit,

RADIO-CRAFT for JUNE,

factorily. He is finding out that, with

the service-type oscilloscope he has a

powerful “third” eye which will allow
(Continned on puge 836)

1938

Fig. A. The complete 3-in. 'scope.
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Fig. 1. Heavy lines in the circuits accentuats the points discussed in the text.
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NEW CIRCUITS
IN MODERN
RADIO RECEIVERS

The details of the modern radio receiver cir-
cuits that make them ''different’ from pre-
vious designs are illustrated and described
each month by a well-known technician.

Fo Lo S P RA Y B E R R Y LT TR T T NO . 9

{1) ALL-BAND OSCILLATOR STABILITY

Zenith Models 6B-107, 6B-129, 6B-164. Stable performance
of the oxcillator in every band is acquired in the new Zenith
l_ine (chassis 5625 and 5707) by using « separate grid leak
for cach band.

As shown in Fig. 1A, the padding condensers serve as grid
condensers and the band switch for the oscillator-grid coils
connects the proper grid leak resistor in the circuit for each
band. At higher frequencies, even with the same amount of
feedback, there would be more rectified grid current which
would bias the tube higher and make it more critical in
operation—nwore likely to stop oscillation, However, if we
lower the grid leak value, the bias may be made the same
for high frequencies as for low frequencies, making the plate
current the same in any band.

{2) SEPARATE "C"-BIAS IN BATTERY SET

Climax Radio and Television Co. Model 6PV, For improved
power efficiency an independent bias supply is used in this
receiver not limited to the hattery voltage and not wasting
plate current at the expense of short vibrator life.

The auxiliary bias circuit (see Fig. 1B) takes about 20¢%
of the peak power output high veltage at the junction of
the divider R13—R1, partially filters it by C14, and through
C1 feeds it into the control-grid of a 30 tube, the plate and
cathode of which are grounded. The high-resistance divider
R15—R11—R12 selects the proper negative voltages for the
1st and 2nd A.F. amplifiers. The load on the vibrator is
negligible while the bias voltages are adequate and could
be somewhat greater if needed at the same efficiency.

(3) SEPARATE H.F. AND L.F. AUDIO CHANNELS

Sparton Model 1867. Separate high- and low-frequency
channels in the AF. section of the receiver give full realiza-
tion of high-pidelity.

As in Fig. 1C immediately following the 1st audio output,
the signal circuit takes 2 paths; one, through an amplifier
designed to fulfill all of the low-frequency requirements of
the signal. and the other to fulfill all of the high-frequency
requirements. The signals come together again only as
sound waves as separate speakers are used. As the high-
frequency section carries frequencies considerably above
10 ke. it s provided with a 10 ke. band elimination filter to
bypass any heterodyne between adjacent station carriers.

{4) SYMPHONIZER YOLUME EXPANDER

Emerson Model AB-184. “Symphonizer” volume expander
uses tube ous one section of an automatic signal voltage
divider when switched in the circuit for operation.

From Fig. 1D it will be noted that a very small signal
induced through C36 from the 1st A.F. amplifier will form
a very low negative voltage at A or at the 6J5 symphonizer
grid. As no other bias is used on this tube its plate current

-will be relatively large and its plate resistance compared

to R20 will be low. Thus only a small portion of the total
signal across R20 and the tube is available at the plate of
the 6J5 symphonizer. This reaches the second A.F. grid
through C37 and C39. As the signal strength increases, the

(Continied on page 821)
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APPLICATIONS OF A LOW-COST
VOLT-OHM -MILLIAMMETER

Electrical household appliances as well as radio apparatus can
be easily and accurately tested with this simple inexpensive unit.

M I LTO N R E I N E R DUONTEORBERUROURB DO TSOBR DO TN BRI OB OO O DI ETRONL RS SRR LSRR DO TN

O many different factors affect the earnings (actual
S and potential) of the average person, that it would

be absurd to give any arbitrary advice that would apply
to everyone. Of course the potential cupacity for moncy-
making is increased by acquiring more knowledge and ex-
perience. And this is achieved in turn by study, work,
reading, observation and experimentation;—so let us profit
by using every opportunity available in this direction.

Be alert to all avenues that might yield some revenue
and which are ordinarily overlooked in the run of radio
service business. This includes the repair of eleectrical ap-
pliances, repair and installation of inter-communicating sys-
tems, annunciator, bell and electronic devices. List the vari-
ous applications of drycell and storage batteries in your
community or neighborhood and then make an active effort
to service or repair such applications.

There is a growing demand for repair work on electrical
tovs and many a household appliance job is mevely the
repair of the line cord. The essential equipment needed is
small and consists of a few inexpensive tools and a simple,
low-cost testing instrument of some kind. With these facts
in mind the Multitester illustrated and described herewith
was designed. It meets the comprehensive requirements ¢on-
sistent with commercial accuracy.

The one instrument that is most widely used by radio
Service Men generally as well as by electrical repair men
is a Multitester or combination volt-chm-milliammeter. The

Fig. A. The low-cost helps the radic man get a little “side" money,

requirements in range, sensitivity, accuracy, quality and
appearance will vary considerably with highly specialized
applications but these instances are relatively few and the
instrument built and described by the writer will suit the
needs of the vast majority of Service Men or about 90 per
cent of them.

SUITABLE METER CHARACTERISTICS

Particular emphasis has been put on economy without
sacrificing quality or appearance. The cost (less than $10)
is well within the reach of the beginner or the repairman
who is pressed for economy.

(Continued on page 837)

OPPORTUNITIES IN OUTDOOR P.A.

A new speaker, radically designed for outdoor public address installations, is a powerful
stimulant for increased sales of outdoor Public Address systems.

i

[T

LI} FTEEE

\
€

Fig. A, As shown in A, pumping water directly into the speaker does not

affect its operation in the least. This demonstration sells the speaker on sight.

In B, the speaker is shown permanently instafled, The stand mounting in C,
is excellently utilized in temporary outdoor installations.

RADIO-CRAFT for JUNE, 1938

NIV i e R. C. R EI N HA R DT

UBLIC ADDRESS men are not taking full advantage
Pof the possibilities of outdoor sound equipment installa-

tions. There ave numerous installations which remain
undone because of the lack of aetivity of men in the busi-
ness who neglect this type of installation, and which some-
times proves the most remunerative and profitable,

For years, many good sound contractors have been shying
away from the installation of outdoor P.A. systems, because
of the lack of a good weatherproof speaker which was
durable, efficient, and moderately priced. There is a constant
need for a speaker which could stand a driving rain, and
an average of 3 years of outdoor service,

LIMITATIONS OF YARICUS LOUDSPEAKER TYPES

Trumpet-type units ave effective, but the price of horns
and units often prohibits the sale of a P.A. installation.

Another difficulty which presents itself is the fact that
cone speakers are not only exposed to weather, but also to
mechanical difficulties such as the damaging of a cone by
accident or by the work of vandals.

Ancther important factor which thwarted a good sound
prospect was the necessity of a multiple lineup of speakers
to insure proper coverage cf the given area. The cost of the
speakers was so great that the installation was often lost.

A new marine-type speaker unit using cone speakers of
8-in. and 12-in. sizes has been introduced which will solve
all these problems for the P.A. man.

PROFIT-MAKING APPLICATIONS
This speaker horn will enable sound contractors to contact
(Continued on page 845)
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TUBE

Fig. C. Closa-up of the panel layout and, in the inset, the amplifier.

T e R
LIST OF PARTS

One LR.C. type DHA resistor. 20.000 ohms,
10 W. {minimum dissipation rating);

One L.R.C. resistor, 7 megs.. 1 W.;

One LLR.C. resistor, 0.5-meg., 1" W.;

One L.R.C. resistor, 0.25-meg., 1 W.;

One Centralab resistor, 0.1-meg.. 1 W.;

One Centralab resistor. 50.000 ohms, 1 W.:

Two Centralab resistors, 10,000 ohms, 1 W.;

One Centralab resistor, 100 ohms, 1 W.;

Two Cornell-Dubilier type EB or EY dual elec-
trolytic condensers. 4 mf.. 430 to 525 V., or
4 single I mf. units;

Two Cornell-Dubilier tyne DT paper condensers.
0.25-mf., 600 V.:

Two Corncll-Dubilier type
to 0.23-mf., 600 V.;
One Acrovox type 694 paber condenser, 0,1-mf,,

600 V.,

One Aerovox type 60t paper condenser, 0.01-mf.,
600 V.

One Aerovox type 1130 0.0l-mf.. for V.-T. V.M. ;

One Aerovox type 1467 mici condenser, 0.001-
mf.:

One Thordarson  type

DI" condensers, 0.1-

T-7512  power  supply
transformer havinz 600 V. C.-T. at 60 ma,
and two 2.3 filament taps. (Thic should be
preferably of the sbielded-caxe type and it
is recommended that it also have an electro-
static internal shield construction.)

One Thordarson A.F. trau~former, type A or

F, 3 or 34 to 1 ratio (preferably shiekled
type) ;

$0ne output transformer i not alreddy  at-
tached with speaker. Primary impedinwce to

match 47-tube output, secondary suitable to
type of speaker employed:

$Two filter chokes, 10 to 30 hys. 0
ferably shielded type:

One National 3-pin isolantite secket for V.-T.
V.M.:

tFour 3-pin wafer-type sockets;

ma., pre-

One Readrite type 53 or 63 D.C. meter, 0 to
20 ma.;
Identifieation pins. The numerical indication

buttons as used for socket pin or tube vlectrode
identification are brass thumb of the type
commonly employed for numbering window
screens, These are available at 5 & 10 cent
stores or may be obtained from MontZomery
Ward & Co. inh numbers from 1 to 25 for &
cents per set {vat. order No. ¥4B1362). plus
postage :

#Switches. Our constructions  utilized
S.P.D.T. knife switches (see text);

Sub-panel or chassizx base. No partieular specific
size can be ndopted due to faet that it may be
desirable to include this unit in the tube tester
case or immnediately underneath it. However.
the size is immaterial and component mount.
ings may be arranged for convenience or
cascade sequence wiring.

small

+Most Radio mail order houses ¢un supply this
item if properly identified as to title of article.
issue (month} of Radio-Craft and year.

e e | 21
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AST month the writer describhed how this
L practical tube tester had been found to
meet all the requirements of daily service
work. As the schematic circuit. Fig. 1, shown
in Part I indicates, the set-up may utilize cer-
tain existing types of equipment, and lends
itself particularly well to shop use.

USE OF THE VACUUM-TUBE VOLTMETER

The heart of this tube checker is the vacuum-
tube voltmeter; our version of an excellent time-
proven circuit which we have employed for years
in determining leakage and in making resistance
tests. Ordinarily, this ix a unigue incorporation
in instruments of this nature; it is. neverthe-
less, the most necessary accessory for attaining
the intended purpose of the checker.

Inasmuch as short testing is essentially a
check for a poor or intermittent-conductive elec-
trical path, a versatile means of resistance indi-
cation presents itself as the most appropriate
form of determining the degree of loss present
in a given ecircuit. With this. it is possible to
determine the electrodes that are shorting as
well as the disclosure of noise origination within
a tube under observation. It provides a very
efficient method of measuring resistance values
upward te 300 megohms and so encompasses
the entire range in which we might expect to
find the most remote indications of a short.
1t is such high-resistance shorts that are common
in radio tubes and the cuuse of much trouble.

For practical purposes it iz the ideal infinite-
resistance indicator inasmuch as it is generally
more sensitive at high values than at the lower
values, Also for this reason, plug-in jacks have
bLeen provided to the input of the V.-T. V.M.
and a means of varying the meter range through
the selection of various resistors in circuit with
the grid, s0 ax to enable une to make high leakuwe
tests, This is particularly suitable for use as a
high-range ohmmeter in testing the effective
leakage of electrolytic condensers. In this system
our chief means of leakage indication, is, of
course, the milliammeter and not the amplifier
output. Hence the latter is unused,

VACUUM-TUBE YVOLTMETER FUNCTION

When the tube employed in the vacuum-tube
voltmeter circuit is placed in operation, the
liberation of electrons from the cathode will
cause the negative urid voltage to rise and
attain a value where conditions approaching
total plate current cut-off may result. During
this action. the grid was "free” and if we now
close the grid circuit by inzerting a resistance
value between the grid und the negative return
side of the filament or cathode, we note a
definite rise in plate current. indicated as a
given value on the plate millilammeter. Accord-
ing to the sensitivity of the Ip indicating device.
the wutput current might be read for various
derees of “'freenesas™ of the grid.

Thus. by inserting different wvalues of re-
sistunce. it is possible to obtain a wvariety of
plate current values, each of which is repre-
sentative of a given resixtance. In this manner
it is possible to calibraute a chart of resistance

values from plate current readings. Hence.
when an unknown resistance is inserted across
the input terminals, a new current will be

noted. which is used as an index of the unknown
resistance value. It is this method of resistance

RADIO-CRAFT

A HOME-MADE
INFINITE -RESISTANCE

CHECKER

Designed by a Service Man, this checker
has infinite resistance, making accuracy pos-
sible, and gives both visual and audible indi-
cations of various tube defects.
used for any type of tube now sold.

PART "IIIlIIIIIIIIIII:IlII!lIIIIII?lIIIIIIIIIIIIIII LOUIS F- B- CARINI

It can be

indication that enables us to determine the
degree of leakage within a tube whose par-
ticular “short” may represent many megohms
of resistance not at all discernible in any other
type of checker. Likewise the same method per-
mits us to check leakages of electrolytic con-
densers and to measure the resistance of resistors
whose range our ordinary ohmmeters do not
attai.

Theoretically =peaking, if the input to the
vacunim-tube voltmeter is "‘free’” or open there
would still be some effective resistance present
which would actually close it. A very zensitive
plute current indicator would disclose this, as-
suming, of course. that other circuit conditions
were appropriate. This “stray” resistance is
always present as a virtue of the tube itself.
and may therefore be regarded as an idiosyncrasy
of practically all conventional tubes. The intro-
duction of this infinite resistance occurs at the
press of the glass enveluope where the grid lead
comes into proximity to the cathode or filament
leads. This leakage is further increased at the
base of the tube as well as the socket. both of
which are composed of phenolic compositions
which, together with the resistance offered at
the glass press., approach a value of possibly a
half-thousand megohms. Such losses, although
ordinarily regarded as infinitesimal, become im-
portant factors in the selection and operation
of a vacuum-tube voltmeter to be used in the
determination of ultra-high resistances.

It becomes obvious that such inherent re-
sistance c¢an materially influence the function
of such an instrument. For these reasons it is
necessary to employ a tube of good design, con-
struction and stability of operation. This applies
equally to the selection of the switches, and
for minimum leakage we use small knife
switches. Qur experience with apparatus
wherein jack and toggle S.P.D.T. compact
switches have bheen used has not been gratifying.
Due to the unusual sensitivity to high resistances,
high humidity has very pronounced effects upon
the leakage losses in the dielectric inanlation
employed in the small-size switches. This haa
manifested itself in erratic operation of the
circuit and it introduces an inherent hum which
increases the level of noise in the amplifier out-
put when it remains idle. This is most unde-
sirable, inasmuch as it throws off our acoustical
sense of balance of the checker’s output as well
as exagxerates the degrce of noise indication.
Stability of operation is to be desired for the
sake of repetitive indicating constancy even
though this may be interpreted only in arbitrary
values,

CONSTRUCTION OF THE V.-T. V.M.
SECTION

Some degree of care is necessary in the design
and assembly of the vacuum-tube voltmeter.
Due to its sensitivity to high-resistance indlca-
tions, it is important to employ excellent insula-
tion throughout., and standards of ultra-hixkh-
frequency practices may well be utilized to ad-
vantage here. Wiring should be executed with
busbar or high-tension cable for best results,
although pushback wire has been used with
success. Various types of tubes may also be
employed such as the 955. 01A, 26, 27, and 56.
We have found the 58 the most desirable and

{Continued on page 827)
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THIRD PRIZE...........

Honorable Mention
EXPERIMENTERS:

time- and money-saving ideas.

FIRST PRIZE.... ... U $10.00
SECOND PRIZE.................. S

Three cash prizes will be awarded for
Honorable mention will be
given for all other published items. Send in your best "kinks'!

SHORT-CUTS
IN RADIO
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Fig. }. Simple calculation of parallel resistance.

FIRST PRIZE—$10

GRAPHIC METHOD OF FINDING PAR-

ALLEL RESISTANCE. Time is money, so
this time-saver is a moneymaker, when no resia-
tance chart is handy and the resultant resistance
of parallel resistors muat be computed. It avaids
the confusing “reciprocals of reciprocals” which
must be used in computing values by means of
the formula.

From any 2 points on a horizontal line, erect
the perpendiculars, A} and CD (=ee Fig. IA),
proportional to the respective known resistances,
Rl and R2, using any convenient acale such
as, 1000 ohma to each 1/16th of an inch, ete.
Join AD and BC. From F, the point where
AD and BC intersect, drop a perpendicular (FE)
to AC. The length of this perpendicular, FE,
represcnts the total resistance (Rx) desired
to the samé scale. If more than 2 resiators are
to be used in parallel, take any 2 and work out
as before. Then apply the same method again,
using the result of the first 2 with the next,
and so on.

It the required resistance is known and you
have none of the right value, you can select
from your stock those which., in combination,
will fill your need. by using the following
method, shown in Fig. 1B.

On a horizontul straight line ercct ALl repre-
senting the required value (for example, 12.000
ohms, R; the scale might be, ax above, 1/16-
inch per 1,000 ohms). If you have, among
others, a 16.000-ohm re-istor (R2), erect the
perpendicular CD to the same scale, Run a
straight line from D through B to a poeint. E,
on the horizontal line, and erect & perpendicular
there. Then run a line from C through B to
this perpendicular, intersecting it at a point, },

Fig. 2. Puts phono or mike on electric organ.

Measuring EF, wou will find that you require
an additional resistor of approximately 54,600

ohms. AL RuogINSON,
Niagara Falle. Ont., Canada.

SECOND PRIZE-—$5

IMPLE CONTROL UNIT. Figure 2 shows a

microphone and phonegraph contrel box. 1
have about § of these units in operation at pres-
ent on electric organs being used in reller
skating rinks herc in the middle west. The
microphone can be turned un and used to an-
nounce skaters, and not affect the playing of
the organ, while for afternoon skating. they
use the phono pickup.

There iz nothing very combplicated about the
control box, bhut it works so well that |
received a long-distance phone call from the
manufacturers of the electric organ asking for
information on the unit. The engineer told me
that two customers insisted on having these
units with their organs. Only erystal mikes
having a eain of -65 db. or more can be used

with this system. FLoyp A. ZEXBER

THIRD PRIZE—$5

P.DT. "CAPACITY SWITCH.” 1 have made

what ) cull a “cupaeity switch” for use in
switchin®g, nuiselessly, from one antenna 1to
another, or switching the antenna from one
stage to another, as ordinary contact =witches
were unsatisfactory. It also has <several gther
uses. The only part needed to make it is un
old tuning condenver with a stator block that
can be ~plit, such as the Zenith, Cardwell, ete,
The stator is split as shown in Fix. 3. The
rotor plates are then cut with z hacksaw, und

Fig. 3. Antenna switch works by capacity variation.

the segments bLroken away, leaving a rotor
having 2 segments with 2 plates each. Re-
assemble, and it is ready for use.

Fix a stop so that when shaft is turned to
right. one set of plates will be in mesh, and
when turned to the left, the other set will be
meshed. The capacity can be lowered by remov-
ing or cutting down the plates,

VernoN O. BoLLES

HONORABLE MENTION
OME-MADE ILLUMINATED VERNIER
DIAL. A highly efficient vernier illuminated

dial can be made from sn RCA vernier drive,
Part No. 6675. The complete assembly of parts
in illustrated in Fig. 4.

Secure a piece of light.gauge celluloid, and
shape it as shown in Fig. D. Make a mark
with a needle or other sharp-pointed instrument
in the center of the celluloid strip to form a
“hair line.” Glue strip to the outer shaft of the
RCA drive as indicated. With a jig-saw or other
suitable tool make a semicircular slot in panel.
The dial markings are drawn on tranaparent
paper or tracing cloth and pasted on the back
of punel. The dial markings can be drawn 0
to 100 or in ke, if you know the exact position
of the variable condenser for the various fre-
quencies,

A miniature base socket, radio type, can be
soldered on at the shaft as shown so that the
licht will always be directly in back of “hair
line”" indicator.

This vernier dial can be built for about 25e.
vet, it will surpass in service and smoothness
of ouperation, dials costing about 6 times that
amount. Lours B. SkLar

(Continued on page X43)
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Fig. A. Hnm-mu?’n illuminated vernier
ial.
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Fig. 4. SkﬁFc_h of the dial shown in

Fig. 5.

ig. A (left.)
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Non-breaking lead-in.

Fig. 6. Phone poles demagnatited.
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Fig. A. Decorative strips conceal antenna (A) and oscillator (B) trimmaers.

up a few extra dollars by modernizing receivers which,

while still capable of performing well, lack some of the
more desirable modern features. One such feature, now in
great demand, is Pushbutton Tuning—and it is far more
easily added to existing receivers than is comnionly believed!
One such unit, in fact, is of the ‘‘converter” type, and so
needs only be connected to the Antenna and Ground posts
of the receiver to which it is being added.

THE SELF-POWERED PUSHBUTTON

"CONVERTER"

A circuit diagram of this unit is given in Fig. 1A. As
indicated, the unit is self-powered; it may be placed atop
the set with which it is used, or may be installed at some
position remote from the receiver.

It is housed in an attractive ebony cabinet only 912 by
53 by 514 inches, the brushed silver-finish panel of which
mounts 8 station selector buttons and an additional button

THERE is a good chance for the Service Man to pick

SERVICE MEN!— ADD THIS
PUSHBUTTON -TUNING

CONVERTER
TO ANY RADIO SET

This "converter,' which connects to any
set's antenna and ground, affords pushbut-
ton tuning in a jiffy; an "adapter," also dia-
grammed, requires connecting to the set's

converter-tube plate.
LT LT T i e G O DTN GG ]

(the white one, in Fig. A) for putting the automatic tuning
into and out of the circuit. The receiving antenna is con-
nected to this converter instead of to the radio receiver.

The heart of the converter is a 6A7 tube used as a mixer
and oscillator, its output being 540 kc., to which the receiver
must be tuned when the automatic tuner is in use. The
second tube in this set, a type 1V, is the rectifier for the
power supply circuit.

Each of the 8 pushbuttons controls a pair of trimmer
condensers (covered by decorative metal strips), which
are set by means of a screwdriver to tune the desired
stations, and may then be left set. As the only connections
are made externally to the receiver, there is no chance of
misaligning.

The complete converter is pictured in Fig. A. It can be
used on any set which tunes to 540 ke. (which most sets do),
irrespective of circuit design.

, (Continued on page 829)

READERS’
DEPARTMENT

Readers are invited to make this page their meeting
place for the interchange of ideas and a frank discussion
of problems and experiences, particularly those which
affect the Service Man.

STEWART, BRITISH COLUMBIA
Gentlemen :— .

I have been a newsstand reader of
your magazine for 2% years now and
this is the first time that I have availed
myself of the opportunity of writing to
you in order to put in my word of
appreciation for the splendid magazine
that your editorial staff puts on the
market month after month.

It was not until a few days ago that
the real value of your periodical made
itself felt. Isolated as we are up here in
the northern part of British Columbia
and the only means of communication
with more populous parts by means of
steamer calling here twice a week it
really is a comforting thought that one
may fall back on Radio-Creft when in
need of a reference work on the more
up tc date phases of radio.

Naturally, the radio art does not play
such a large part in our every day lives
as it does in the more thickly populated
districts, but one in my position must
necessarily keep himself well informed
on the ever changing radio industry,
and I find that your magazine fills in
with just the right kind of information.

I do not know whether you have the

810

figures that were issued in the monthly
bulletin issued by the R.M.S. to its
members, but just in case you have not
you might be interested.

A questionnaire circulated by the
R.M.S. among Canadian members
brought to light that of the 360 mem-
bers who answered the question con-
cerning what magazines they read,
Radio-Craft headed the list with 252,
the next widely read magazine had a
following totaling 211.

Jos. J. BouzEk

Thanks very much, “J. J.,” for
bringing this bit of statistical data to
our attention; and thanks, too, for your
kind comments concerning Radio-Craft.

LYNBROOK, N. Y.
Gentlemen :—

In the August 1937 and subsequent
issues of Radio-Craft appeared a series
of articles entitled, “How to Make the
Radio-Craft Super-DeLuxe 30-Tube
Set,” in which it was stated that details
of a phonograph chassis would be in-
cluded; but the March, 1938, Jubilee
Number contained the concluding Part,

(Continued on page 826)

RADIO-CRAFT

(I’hoto—L"arris Dunn Corp.)

Sarvice Men will be interested to note the new-type
bracket supﬁoﬂinq wind-slectric chargers 2, 3, 4
and 5; bracket is recommended for farmers' wind-
mitls. Central unit No, { tops the 40.H. mast. How
about suggesting to rural groups a ''community’
wind-efectric power tower?

for JUNE, 1938



ANALYSES of RADIO RECEIVER SYMPTOMS

PERATING NOTES

SERVYICE MEN: lllustrate, wherever convenient,
your Operating Notes on characteristic faults
of given sets.

Space rates will be paid.

LT BT T T T T T T T T e T T T e L LT T L R T Ttl]

Philco Model 610. This recciver has the unusual
trouble of a badly distorted and wobbly signal.
The distorted signal leads one 10 believe imme-
diately that either the coupling condenser he-
tween the volume control rotor and the control-
grid of the type 75 tube, or the condenser be-
tween the plate of this tube and the control-grid
of the type 42 output tube, is open-circuited. The
trouble is usually in the coupling condenser be-
tween the plate of the 75 tube and the control-
grid of the 42 tube (Fig. 1), but in checking it.
he careful to take it out of the circuit and re-
place with a new 0.015-mf. or 0.02-mf., 80h-volt
condenser. This condenser becomesx leaky so just
bridging it with a new condenser will not
remedy the trouble.

When the receiver is first turned on the signals
come in with about normal volume anly to
gradually weaken and finally became fiuttery.
This trouble can be traced to the secondary
winding of the last I.F. transformer (Fig. 2),
which affects the automatic volume control
action of the receiver. Replacing the trans-
former will cure the flutteéring signala.

Philee Model 20. The usual complaint with
this receiver is that of circuit oscillation at high
velume especially on the high-kilocycle end of
the dial. It will generally be found that the
oscillation grows stronger us the dial is turney
from the low- to high-kilocycle end of the dial.

The usual recommended cure for this trouble
is that of cleaning the rotor contacts of the
variable gang condensers and running a pig-tail
lead from the rotor to the chassis of the re-
ceiver. I tried this and found that it improved
receptivn only slightly. All the parts of the
receiver were found to be in good condition.
Finally 1 eonnected a 0.01-mf. &00-volt paper
condenser {Fig. 3), between the terminal of the
power trapsformer to which the powerline cord
is attached and the chassis. The trouble disap-
peared. On some receivers a larger capacity is
needed. This can only be determined by exmperi-
menting with different values. (This procedure
will also, many times, remove hum—if trouble
of this type should be encountered.—Ffditor)

Philco Model 60. Some receivers of this model
came out with the L.F. stage using a cathode
resistor and condenser separate from those used
by the detector—oscillator tube. A common
trouble with these receivers is a loud hum tend-
ing toward oscillation. The trouble usually ap-
pears only at long intermittent periods and any
attempt to test the parts in the set will caure

A CORRECTION

The offer of “free condensers’” made in
a Stewart-Warner Operating Note, pub-
Jished in the February issune of Radio-7'rajt,
is not applicable to the general public, but
only to distributors and dealer: who have
such sets in stock or in work, and are
experiencing the trouble described. Unless
you are in that class, please do not attempt

the defective condenser to heal. The trouble is
with the c¢ondenser used to bypass the cathode
resistor of the 7i-type L.F. tube (Fig. 4). Try
disconnecting one lead of this condenser and
listening to the resulting sound in the loud-
speaker of the receiver. It will be found to be
the same as that of the noise complained of if
that condenser is the defective part. This con-
denser nsually open-circuits.

Philco Model 43, The owner of this receiver
complained of weak reception. A complete check-
ing of all voltapes of the set showed no great
deviation. All the condensers and coils test cor-
rect. The only place where there wax any slight
difference between the correct voltage and the
actual voltage of the tube was on the control-
grid of the type G6AT detector—oscillator tube.
This was only about 0.3-volt off. At first ] suge
pected the A.V.C. circuit but found that that
circuit was operating correctly. A test ascillator,
conneeted to the control-grid of the BAT7 tube
with the yvid ¢lip removed. gave a normal signal
vutput in the londspeaker. While checking the
circuit connected to the grid of the 6A7 tube I
placed the test prods of my voltmeter between
the cathode of this tube and the onposite end
af the antenna coil from the grid connection of
the tube. Immedintely the set functioned prop-
erly. I discovered that the total resistance of the
meter was hetween 50,000 and 60,000 ohms. So,
placing a resistor of 50.000 ohms value between
these 2 points brought back reception to normal
(Fig. 5). This is only a temporary repair and
can be used on all similar circuits.

Sparten 467 B. Circuit oscillation and a sudden
drop in volume experienced in this particular
model ¢can be traced to a 50,000-ohm resistor on
the 6A7 tube. 1See Fig. 6.) Replacement offered
the solution of this complaint.

Sparton 47 K. Low volume and cutting out on
this model can, in most cases, be traced to a
defective 6F7 used as a combination LF. and
2d-detector. Replacement of this tube. I have
found, readily clears up the trouble in this small
maode].

A thin or rasping tone which would grem to
be lack of bias, can generally be traced to & poor
voice coil connection. Resolder &t cone.

Sparton 057. Noise and puor reception on this
model was the comnlaint. Considerable time was
spent, and the trouble finally ended by resolder-
ing center terminal of volume control in spite
of the fact the connection seemed to be OK.

HeruserT H. Davis,
London, Out., Canada.

Siromherg-Carinon Models 145, 150, 160 and 180.
When putting chassis back in 143, 150. 160 and
120 receivers, be sure that the metal grommets
in the rubber cushions ut the top of the dial
vlate, which is held to the cabinet by wood-
screws, are in place. If they ure not in place,
there is some chance of the screws being driven

1o secure a free condenser. too far into the cabinet and possibly going
(Continued on page H46)
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Fig. |. Defective coupling condensers cause distortion.
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Fig. 2. "'Flutter” traced to LF. transformes winding.
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SLIDERULES/—

FOR PUBLIC ADDRESS
AND SERVICE WORK

Progressive radio men will find in this 2-Part article some-
thing new and useful. The old adage that "Time is Money"
holds special significance for specialists in sound and radio
design and service work, and these men will find the Radio
Sliderules real time-savers and, hence, money-makers.

APPLICATIONTO SPREAD-BAND CIRCUIT ALIGNMENT

LTI T O T R TR T T T PA RT I I

AST MONTH the Public Address
angle of the RCA radio sliderule
was discussed; in that Part, the
line of demarcation between the

sections of the sliderule nay be deter-
mined, in Fig. 1, by close inspection—the
fine lines “heavy up’ a bit where Scale
B meets Scale A on one side and Scale
C meets Scale D on the other (Scales B
and C being on one middle, sliding
strip).

In this concluding Part, the line of
demarcation on the reverse side is con-
siderably more evident; in Fig. 2, which
shows this Radio Servicing side of the
RCA sliderule, the demarcation is ex-
actly at the ends of the 10 short lines
of Scale B, as will be noted by refer-
ring to the numbers 15 and 1500 (Scale
B is the one which slides).

Accurate alignment and dial calibra-
tion of the high-frequency bands of
multi-wave receivers is often somewhat
of a problem for the Service Man be-
cause the short-wave bands of niost test
oscillators do not possess the accuracy
of calibration required.

This is especially true in the case of
the spread-band receivers. In this latter
case, accurate calibration requires the
establishing of input signals whose fre-
quencies can be determined with a very
high degree of accuracy. The short-
wave bhands of most test oscillators
cannot be accurately calibrated by the
Service Man with the facilities he has
at his disposal, and he must therefore
resort to some method which does not
involve the use of fundamental high-
frequency outputs from the test oscil-
lator.

A method has heen developed, as will
be explained, which utilizes the har-
monics of the signal obtained from the
standard-broadecast band of the test
oscillator. It provides a method for
accurately determining the frequency
of the fundamental signal voltage from
the test oscillator, and a method for
identifying the harmonic to which the
receiver may be tuned. This method
requires no equipment other than stan-
dard test oscillator and the output indi-
cator which would be used for conven-
tional alignment work. The application,
however, can be greatly simplified by
the use of the alignment section of the
RCA-type radio sliderule as explained
in the text which follows.

RADIO-CRAFT

ZERO-BEAT METHOD OF OSCILLATOR

CALIBRATION

See Fig. 3. All American commercial
broadeast stations may be considered
as standards of frequency because they
must maintain their carrier frequency
within plus or minus 50 cycles of their
assigned frequency, and these broad-
cast stations, therefore, may be used
to calibrate test oscillators by the zero-
beat method.

To calibrate a test oscillator, connect
an antenna to the receiver, couple the
output of the test oscillator loosely to
the antenna lead and tune-in a broad-
cast station of known frequency. Ad-
just the test oscillator to approximately
the same frequency and vary the tun-
ing of the test oscillator until zero-
difference frequency is obtained be-
tween the test-oscillator output and
the incoming signal. Make a notation
of the test-oscillator calibration, i.e.,
whether the dial reading is 2 ke. high,
or 6 ke, low, or whatever the case may
be.

Care should be taken that the differ-
cnece frequency heard is a result of
combining the incoming signal and the
test-oscillator fundamental signal and
not a beat between a signal of the test
oscillator and harmonics of the hetero-

Thuv=987-C OSCLLATOR

Fig. 3. Zero-heat method of oscillator calibration.
{1) Couple oscillator output loosely to antenna lead.
Tune receiver t¢ a broadcast station of known
frequency, (2) Tune oscillator to approximate
broadcast signal frequency, and adjust oscillator
carefully for zero.difference frequency (zero beat).
(3) Read oscillator djal setting and note correction,
i-a,, mark reading, 5 ke. high or 8 k¢. low, on
correction chart.
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dyne oscillator of the receiver. This may be established by
tuning the test oscillator to obtain a difference frequency
of 200 or 300 cycles that is quite audible and then varying
the tuning of the receiver. If there is a change in the fre-
quency of the beat note, it is quite obvious that the test
oscillator is not beating against the incoming signal but
instead, the test-oscillator signal is beating against some
frequency generated by the heterodyne oscillator of the
receiver. No change in frequency occurs with a variation
in tuning if the beat frequency is the result of combining
signals at the receiver input.

The test oscillator may also be calibrated by use of
harmonics generated by an RCA piezoclectric culibrater,
which calibrator has 2 modes of operation. Since one funda-
mental frequency of oscillation is 100 kc., harmonics can
be obtained every 100 kc. throughout the broadeast band.

When the broadcast band of the test oscillator has been
accurately calibrated by one of these methods, it is then
possible to utilize harnmonics such as the 10th, 15th, 20th,
etc.,, for high-frequency alignment and dial ealibration
work, and the results will reflect a much higher degree of
accuracy than could be obtained if the high-frequency
fundamental cutput of the test oscillator were used.

DIAL CALIBRATION PROCEDURE

See Fig. 4. When utilizing harmonics, it is necessary,
first of all, to be able to identify the number of the harmoniec
in order to establish the frequency of the signal being used.
It is impractical to count the harmonics because none of
the receiver tuning bands covers all of the frequencies
required to do this. One excellent, simple method of identi-
fying the harmonie number is as follows:

Tune the test oscillator until one of its B.C.-band-signal
harmonics is received, Change the frequency of the
test oscillator and note the nearest setting where another
signal is received without changing the receiver tuning, that
is, change the frequency of the test oscillator until another
signal is picked up by the receiver. The numbers of the
harmonics and the frequency of the tuning corresponding
to that particular dial setting may then be established by
use of the receiver-alignment portion of the Radio Sliderule,
as will be deseribed.

It should be kept in mind that the ecalibration of the
broadcast band of the test oscillator must be accurate, for
it is obvious that whatever the percentage of error in the
calibration may be, the error in kilocycles (but not in per-
cent) increases in proportion to the harmonic number, thus
an error of 2 ke. in the standard-broadcast range will be
equal to 20 ke. at the 10th harmonic. Offhand, this does
not seem serious, but 20 kc. would be represented by ap-
proximately 3-in. on one make of spread-band dial. The
Service Man therefore should calibrate the broadcast band

(Continued on page 822)
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ADJUSTABLE
WEIGHT
(SLIDES ON TRACK)

HOUSING
(COVERS NEEDLE
WHEN PICKUP NOT IN USE) __

-
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Fig. E. Photo of new Brush "transcription type’’ crystal pickup.

section of “Phono Pickups on Parade” to the practical

problems encountered in operation and installation. How-

ever, some space must be devoted to the presentation of
a new “crystal” development so that our story will be
complete,

This new pickup, shown photographically in Fig. E, fea-
tures (a) wide frequency range, (b) low needle pressure
and (c¢) a sapphire stylus. Two models are being produced.
One for the reproduction of lateral-cut recordings and the
other for wvertical-cut records. The wide-spread use of the
lateral-cut record makes this model more suitable for de-
seription at the present time.

IT had been the author’s intention to devote this second

CONSTANT AMPLITUDE AND VELOCITY RECORDING

Modern records (lateral cut) are cut at conmstant amplitude
up to 250 eyeles. and from there on up are cut at
constant velocity. At frequencies above 250 cycles the ampli-
tude of stylus motion decreases as the frequency increases.
Curve 1 of Fig. 13A shows amplitude vs. frequency. The
amplitude below 250 cycles has a eonstant value of 1/1,000-
inch. Double swing doubles this figure or 2/1,000-inch.
Curve 2 of Fig. 13A indicates that the force required to
overcome stylus and arm inertia will vary divectly with
frequency, above 250 cycles; and will be proportional to
the frequency squared, below this frequency,

Curve 3 of Fig. 18A shows the restoring force plotted
against frequency. Here the restoring force which tends to
bring the stylus to the center or “free” position is greater
below 250 cycles than the force due to the inertia of the
arm and stylus at 10,000 cycles. By designing the crystal
unit so that the force required for maximum deflection was

ELEMENT

TERMINAL
BLOCK GASKETS

HOLLOW
MAGNESIUM

CHUCK{

MOUNTING HOLE

DRIVE
BEARING

BIMORPH

CRYSTAL
ELEMENT
BERYLLIUM~
BRONZE
MOISTURE-PROOF TORSION
DRIV
Eég\rEz.ﬁT & INTERCHANGE -
ABLE JEWEL
~— CARTRIDGE ASSEMBLY — STYLUS

Fig. 12, Phantom view of the new Brush unit's 'cartridge.”
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PHONO PICKUPS

Part | of this enlightening story dealt with
the theoretical considerations in the con-
struction and use of pickups. Concluding,
Part Il treats of the practical problems en-
countered in their operation. A new
crystal-sapphire pickup is also described.

CLIFFORD E. DENTON
HEHTRO O R O PA RT I I

slightly greater than the inertia of the stylus and arm it
was possible to ohtain a greater degree of freedom from
stylus stiffness.

_The damping force is proportional to velocity and is con-
sidered as pure friction, This is constant, above 250 cycles,
as shown in curve 4 of Fig, 13A.

The curve, 5 of Fig. 13A, shows the pressure of the
record groove on the stylus point plotted against frequency.
At 2,000 cycles the force of inertia equalizes the restoring
force. Thus, the force exerted on the stylus is that which
is necessary to overcome the damping force. This frequency,
2.000 cycles, is also the natural period of the pickup when
the stylus is not in contact with the record. This checks
with curves 2 and 3 which intersect at 2,000 cyeles. At
other frequencies curve 5 is equal to the difference between
curve 2 and curve 3 plus damping friction curve 4,

NATURAL PERIODS OF COMPONENT ELEMENTS

The natural period of the crystal is around 14,000 cycles,
the natural period of the assenbly is placed around 5 eyeles,
while the natural period of the stylus (when not in contact
with the record) is 2,000 cycles.

The record groove limits the swinging of the stylus at
2,000 cycles, thus preventing accentuation at this frequency.

The high natural period of the erystal permits a flat
frequency response to 10,000 cycles; and the low natural
period of the pickup minimizes the effect of any mechanical
or acoustic impulses (that would affect the ordinary pickup)
having a natural period within the audible range.

A sapphire stylus having a diameter of 25/1,000-in. ix
used and if given reasonable care will last for years. The
sapphire was selected for its low frictional characteristics,
resistance to wear and smooth surface,

The frequency response can be varied, as indicated in
Figs. 13B, C, D and E, by proper selection of filter and
input circuits.

The output level is low so that it can he fed into micro-
phone circuits; which may or may not be an advantage. The
writer believes that this pickup will be excellent for use
with volume expanders of the type using the 6L7 with the
separate expander amplifier.

A cross-sectional drawing of the cartridge unit, of the
pickup pictured in Fig. E, is shown in Fig, 12. The con-
struction is simple in form and compact, and follows the
present trend in crystal cartridge design which has resulted
in improved performance and stability of operation.

Having “paraded” the pickups it's about time to cover
some of the problems encountered in the building and opera-
tion of these devices and their associated components.

PROPER PLACEMENT OF THE PICKUP

Placing the pickup is simple, though many consider that it
is necessary to be a surveyor to do it. Remember, all meax-
urements for pickup mounting are made from the center of
the turntable: or the center of the motor spindle, since these
points are identical, of course.
JUNE, 1938
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ON PARADE

So far as Radio-Craft is aware, no book or previously-
published magazine article contains all the important
information, on phono pickups and their use, Mr. Den-
ton here presents to the practicing sound specialist.

Having determined the proper placement of the turntable
on the board carefully mark a point which will indicate the
center of the spindle. From this point draw a circle with a
radius equal to the distance indicated in the instruction
sheet which every manufacturer of pickups supplies. The
layout is complete except for the mounting of the pickup
some point along the circle that will afford the utmost in
convenience for operation. See Fig. 13F1. The small crosses
on the outer circle indicate a few of the possible points of
mounting. If you have made the measurements very care-
fully and followed the manufacturer’s specifications as to
the length of the radius it will be impossible to make a
mistake, no matter where you mount the pickup, on the
circle.

In case you do not know the proper radius or do not have
the instruction sheet, write to the manufacturer because an
improperly placed pickup will increase record wear and
raise the scratch level (acoustically speaking).

MOUNTING THE MOTOR

Most of the phonograph motors on the market today have
a horizontal shaft which drives the vertical spindle through
a worm-gear. In operation the motor will vibrate and this
vibration is transmitted through the drive spindle to the
turntable and through the motor frame to the motor-board.
Thus, high-impedance pickups with good bass response will
reproduce these vibrations along with the signal. As long
as the signal is great enough to over-ride the nvise created
by the motor vibration everything is all right. Low-level
passages permit this noise to come through, and the repro-
duction is marred in an annoying way.

Motors are mounted on the motor-board by means of
springs or rubber bushings; this minimizes the vibrations
transmitted from the motor frame to the pickup arm
through the board. However, those vibrations transmitted
through the drive spindle are carried by the turntable
directly to the pickup stylus. Therefore the motor should
be mounted in such a way in relation to the pickup that the
transmitted vibration is kept at a minimum.

Figure 13F2 shows how to position the motor and pickup
for minimum vibration pickup. This simple method has
worked very well on different types of motor-boards and
while it cannot be a perfect cure, it surely helps.

After determining the spindle point and the pickup
mounting point, draw or seribe lines & and g so that they
form a 90° angle, as shown. Continue line a until it inter-
sects circle r. Draw a line through the spindle point and
the point of intersection of a and r as shown. This new
line should parallel the horizontal shaft of the motor. Actual
tests may prove that a slightly different angle may be best
due to differences in motor-board size, material, method of
motor mounting and the condition of the motor bearings.
From an examination of Fig. 13F2 it will be noted that
the path of the stylus should parallel the motor shaft line
as closely as possible. This “rule of the thumb” method of
motor layout cannot be considered perfect but offers a sane,
logical method of motor placement that is superior to the
hit and miss system so often employed.

The effect of motor vibration, turntable wobble, pickup
mounting and bearing chatter is easily noted in practice
but is difficult of solution on paper.

VIBRATION INSULATION OF PICKUPS
Pickups having high output levels and good bass response
are susceptible to the reproduction of motor rumble,
(Continued on page 834)
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Astatic’s “axial” cushion; then follow anti-vibration mountings; and finally,

crystal and magnetic pickup scratch filters. The accompanying discussion
concerning the latter is especially revealing.
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THE LATEST

Technicians utilize this department to
keep posted on the newer and better

ways of doing things in Radio, Elec-
RADIO EQUIPMENT tronics, and Public Address.

e TR R T L e T T e T T L T T L L kL L L]

An easily salable car-radio antenna. (1594)

TUBE
TESTER

%

a5
TESTER

New P.A. unit has many money-making uses. {1600)
Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) in above description of device.

816

HORIZONTALLY-EXTENSIBLE CAR-RADIO
ANTENNA (1596)

HIS *“Zephyr” nwdel of ecar-radic antenna is often salable where
other, less decorative car-lop models cannot be sold. In addition to
having a decurative “prow.” the antennn may be extended horizontally
to suit urban or rural reception. Length, telescoped, 20 ins. ; extended, 36 ins.

MIDGET-SIZE CONTROL RESISTORS (1597)
(Clarostat Mfq. Co.}

T A is shown the screwdriver-adjustable type, and at B the reguiar

knob-controlled style. in o new line of ultra=small potentiometers.
The '‘Ad-A-Switch” feature, of & snap-on switch, is availuble. The line
includes all standard resistance values of (a) tapped controls (for
diode-bias and tone-compensating eircuits), and (b) ear.radio controls.
The case diumeter of buth types is only 11§ ins.

COMBINATION TESTER (1598)

HIS instrument combines a complete tuhe tester with a wide-range

set analyzer to make one of the most complete pieces of radio servicing
equipment available. The tube tester is of the highly-efficient dynamic
mutual conduetance type. It testa the elements separately in multi-
clement tubes; checks gus content on meter; detects both short and
open elements; and tests for shorts, hot or cold. Reads **Good, Doubtful,
and Bad,” as well 3 indicating mutual conductance in micromhos.

The set analyzer section has a bujlt-in multi-selector with a complete
set of leads and ndapters for socket analyses. Ite zero-current voltmeter
gives readings in infinite ohms/volt D.C., equivalent to millions of
ohms/volt. Also reads capacity of miea, paper nnd electrolytic condensers.

Ranges cover every present need and many future requirements: D.C.
volts at infinite chma/volt; A.C., and D.C. volts at 1,000 ohms/velt, D.C.
microamperes, D.C. milliumyperes, ohms, microfarads, output, decibels
and henries. Batteries operate all except the highest ranges of ohms
and capacity meter, which operate from built-in power supply. The
instrument hes 2 longescale meters.

NEW-STYLE AUDIO AMPLIFIERS (1599)
{Thordarson Electric Mfg. Co.)

OMETHING new in power amplifier design to intrigue the sound

speciulist iz here illustrated. Outstanding features include: protected
controls, illuminated and window-visibility dials, inverse feedhack, multiple
inputs with individual controls, and universial output impedance (plug-in
selected). Power range: 8 to 60 watts. Carrying case available.

25-W. BEAM POWER MOBILE P.A. SYSTEM (1600)

HI15 combination mobile public address system has been designed spe-

cially to give the sound man a unit extremely rugged, compact and
“ready to go' in almost every instance where a temporary installation
is required. It may be used for 119 V. A.C. or 6 V. D.C. by a simple
interchange of packs

Uses beam power tubes. Electronically mixes 1 microphone and 1 phono-
graph. Includes latest dual disphragm erystal microphone of the hand-
type but alo can be used with various other types. Includes two 12-in.
permanent-magnet speakers especially designed for publicsaddress work.
High-grade phono motor. ‘‘Economizer” control for battery supply.
Heaviest duty type generator. Fused. Can be used in conjunction with
radio set by wsing an available radio matching unit,

"HOOEY" CONTROL (1601)

ERE'S a sideline item which should enuble the rndio Service- Man
to annex a few ocgazional. extru dollars, 1f the customer runts about
excessively long advertising blurbs from some certain, station, show him
how this “‘Hushtone” pushbutton device may be connected 80 as to
open-circitit the spesker, during lengthy periols of undesired portions of
a program, without getting out of one's chair. Extension eord, terminating
in & pear pushbutton, reléases and rolls up like a window shade.
Cuble iength is anbout 16 ft. To install, cut the sei’s voice coil wires and
connect-in the Hushtones 2 leads. Distinetly a Service Man's item;
should be a good sideline money-maker.

TRANSCRIPTION REPRODUCER
AND RECORD PLAYER {1602]
(Allied Radio Corp.)

VERSATILE., compact portable phono unit for the sound man
for A.C.-D.C. oberation is illustrated. Al 8-, 10- or 12-in. Tre-
cordings as well as lé-in. transcriptions may be reprodm:gd at 33 1/3
o0 73 r.p.m.: power ocutbut is ¢ W. Includes erystal pickup, seratch
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filter, tone control and 8-in. perma-
nent-magnet dynamic loudspeaker.
Case measures 19%2 x 111, x 14 ins.
high.

DIAL-LESS MIDGET SET
(1603)

{RCA Mig. Co., RCA.Victor
Division)

USHBUTTONS, 6 of them, solve

the problem of tuning-in stations,
in the little set here shown. It
measures only B x B x 6 ins. deep;
there are 4 tubes in this model
04X-1 A.C.-D.C. receiver; has built-
in antenna; output is 1'% W. En-
tire set sells for less than $20; a
fine item for the Service Man to
recommend to invalids, etc., since
there’s no tuning dial to try a per-
son's patience.

ULTRA-SMALL DRY
ELECTROLYTICS (1604)
(Sotar Mfg. Corp.)

HE trade name ‘“Minicap™ is

used to distinguish this new line
of dry electrolytics from preceding,
lurger types. They are hermetical-
ly sealed into metal cans: 23 stock
sizes, in 4 different working volt-
ages (from 100 V, to 450 V.),
simplifying  servicing. Electrical
characteristics are said to be equal
to, or better than those of the older,
larger equivalent types.

These condensers range in dia~
meter from about H-in. to 11716 inx,

PLASTICS-CABINET RADIO
SET {1605)

ERE is a 5-tube A.C..D.C. radio

set, with ivory- (illustrated) or
walnut-finish molded plastic cabinet.
that has a so-called "Wonder Tone'
grille which is claimed to “blend
high and low audio frequencies, giv-
ing ‘studiv reception’ evenly is-
iributed throughout the room.” At
any rate, set has beam power out-
put, and extended-range (broadcast
and police) tuning.

“MECHANICAL"
PUSHBUTTON TUNER1606)

DIBECAST frame mounts 6 or

more pushbuttons (as neces-
sary) as a single, amazingly ximple
assembly. May be used in all type-
of home and car-radiv sets, Pushing
a button partially turns a main
drive shaft on which is mounted 2
pulley, which must be suitably
geared to the standard tuning-con-
denser gang. After setting.up a
station — simply accomplishald by

| THIS BUTTON-

[ TUNED 5ET HAS
NO TUNING DrAL/

High-grade phono unit. (1602)

means nf a screwdriver—the action

is exact and without perceptible
lust-motion. An item for manu-
facturers.

A.C.-D.C. PHONO-RADIO
(1607)
{Wholesale Radio Service Co.}

ERVICE MEN should find it easy

tu occasionally interest certain of
their customers, who exhibit  the
usual vacation-lust, in the nseful en-
tertainment device here shown. Ex-
tended tuning range of the radio set
incorporated in this device covers
176 to 315 meters: the output tube
of this t-tube T.R.F. set i u 43,
The phono section “plays” up to
12-in. records, at 74 r.p.m.. via &
magnetic pickup of high quality.

TELEVISION DEFLECTING
YOKE AND TRANS.
FORMERS {1608)

WO NEW cathode-ray acces-

saries of interest te the television
experimenter have been introduced
by a transformer manufacturer.

Deflecting Yoke. The first of these
i» the deflecting yoke shown at A.
It iy designed for use with cathode-
ray tubes of the electro-magnetic de-
flection tynpe.

Special care is taken in the wind-
ing and placement of coils in this
yoke to reduce to a minimum any
distortien which may oceur dne to
unbalanced magnetic flux or non-
uniform fields. By means of proper
construction, coupling between high-
and low-frequency coils has been re-

A ‘‘quiet’” pushbutton. {[1501)
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Above.—This adapter transfers
police signals into your car-radio
seb. (1609)

Left. — Experimenters’ television
components, At A C..R. tube
yoke; B, sweep transformer. (1408)

duced to a negligible value. An in-
ternal shield is effective in reducing
the effects of external fields on the
image to be projected.

More than ample deflection with
negligible distortion iz obtained from
the type T-700 yoke on D-inch tnbes
at a plate voltage of 6,000,

The low-frequency coils ure ao
constructed that a low-impedance
line may be run to them from the
output transformers (see BY. This
helps to minimize pick-up and
eliminate coupling condensers.

Sweep Circuit Output Trans-
former. The second item, the new
high-frequency sweep output trans-
former shown at B, is wound with
low-capacity coils in order to effece
tively pass the higher harmonies of
13,200 cycles necessary for the pro-
duction of a linear deflection.

POLICE ADAPTER FOR
CAR-RADIOSETS (1609)

{ABC Radio Laboratories)

ERE is a broadly-resonant short-
wave converter which transfers
gignals in the 1,300 to 2.600 ke. fre-
quency range, to the broadeast fre-
quency range of 600 to 700 ke.
Tuning is accomplished in the cnr
set and not in the converter. Two
netal tubes provide R.F. amplifica-
tion and conversion.
(Circuit is shown, to illustrate
applicability. on page R146.)

WORLD'S SMALLEST
ELECTROLYTIC? (1610}
[Cornell-Dubilier . Electric Corp.)
A SIMPLE reply to the question,

“How does the condenser manu-
fucturer rmake the new ‘lteaver® lry
electrolytic so tiny?"" might be an-
swered this way: A new method of

treating electrolytic fuils, and known
as the ctched-foil process. resalts in

greater capacity per unit ares:
makes possible a 16 mf.. 150 V.
unit only 1% ins. long!

Actually, however, there are other
considerations involved, and the de-
tails are most interesting.

All eclectrolytic condenser:, com-
pared to other types, have high
capacity per unit of volume. The
aluminum electrode’s oxide film i-
very thin (approx. 10 to the -3
centimeters). and the dielectric con-
stant of thiz alumirum oxide (which
insulates the aluminum electrode

{Continued on page ¥13)
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Radio Service Data Sheet

STEWART-WARNER R-182 (RECEIVER MODELS 1821 to 1829)
7-tube superhet.; A.V.C.; pushbutton tuning: 3 bands [Broadcast, Police, Short-wave); 4.25 watts output.
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Fig. |. Schematic diagram of circuit. Connections for reactance dimmer for various models shown in inset.

ALIGNMENT EQUIPMENT & PROCEDURE
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Fig. 3. SOCKET YOLTAGES. Important:— Use
a high-resistance (1,000 ohms/volt} meter.
NOTE A:— Bias for control-grids of 6L7G,
4U7G, and diode plates of 6MH6G is —2.5 volts
measured across resistor No, 37. NOTE B:—
Bias for control-grid of &V6G is —I2,5 volts
measured across resistors No. 37 and 48,

HOW TO REPLACE THE DIAL CORD

Befere attempting to replace the dial cord,
fully me<h the gang condenser. The holes in
drum A should be in the top position as
shown in the diagram above.

‘The pointer drive cord should be 33 inches
or more in lenzth. Place one end of the cord
through the left hele in drum; then knot
the end. Run the free end of the cord duown

around the drum and up to pulley B. Con-
tinue over pulley B to pulley C, then down to
drum A. Bring the cord up around drum D.
Tie the cord to the end of the tension spring
so that the spring wil! be extended to about
134 inches, when hooked to the slot in the
drum. Now place the pointer on itz track so
that it points to the last scale division on the
low-frequency end of the dial, then clip it to
the cord.
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Radio Service Data Sheet 232

GENERAL ELECTRIC MODEL F-5}
5-tube A.C. superhet.: 2 bands {540-1,720 ke. & 2,200-7,000 ke.}; A.V.C.; 2-point tane control; undistorted output 2.3 watts {max. 3.5 watts).

CONVERTER & 0SC
6

A gignal from the antenna isx coupled by the antenna transformer
to the controlsgrid on the 6AT oscillator and converter tube: After
conversion to 455 ke, the signal ix amplified at this frequency by the
intermediate frequency amplifier which employs 2 double-tuned
LF. transformers.

The diode part of the 75 tube iy used as a detector and provides
the A.V.C. voltage. The 75 tube is resistance-coupled to the i1 pentode
amplifier output tube. Minimum bias is supplied for all tubes by the

I.F. Alignment

Connect an output meter across the votce coil
control for maximum.

Set the test oscillator to 153 ke. and connect one test oscillator
output lead to the receiver chassis and 1he other throush a .05-mf. con-
denser to the control-grid of the BAT. Do not remove the grid lead
from the 6AT as this would remove the minimum bias from this
tube. Keep the test oscillator outpur as low as possible to give a
readable output. The 4 LF. trimmers. see Fig. 1, should be adjusted
in the following sequence for maximum output.

Set the volume

1 F AMPLIFIER

(3) Secondary trimmer

(4) Primury trimmer

Waretrap Alignment

Leave the test oscillator
set to 433 ke. and con-
nect one output lead te
the receiver chassis amd

switch on the broadcast
position, adiust oscillator
trimmer C4 and antenna
trimmer C3 for maxi-
mum output. Next with
530 ke, input adjust the
broadcast padder C11 for
maximum output while
rocking the gang vcon-
denser in the vicinity of
580 ke. Repeat the ad-
justments at 1.300 ke, No
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78 vy
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t LF. transformer

UML‘M 380 ¥C.

l..@.

voltage drop over the resistor R.T. the other through a 230- | | oeae
Negative feedback ix used to improve tone. In this eircuit voltage mrnf. vondenser in series 18T aveea i
is fed back from the veice coil eircuit to a tup on the volume control. wl_th 100 ohms to the re- (1)
Thix feedback voltage is out of phasze with the input voliage to the gelvercantcnnu legd: Ad-
audio amplifier. The resulting degenerution reduces distortion arising  Just 1In for minimum | S —
N . g AURO Ay CONVERTER
in the audio amplifier and extends the tune range, output. %?W
LN
R.F. Alignment Fig. I, Trimmer location,
ALIGNMENT PROCEDURE Use the same dummy R
. antenna {250 mmf. and T
Alignment Frequencies 100 ohms). With 1,500 ke.
LF.. 133 ke, ; Broadeast, 1,500 and 380 ke. input. and the band

(1) Secondary trimmer (C-9) ) djust t is ired e e MR e
(2) Primary trimmer  (C.g) § O 20d LF. transformer the short-wave band, G.E. Model F5l.
SOCKET VOLTAGES
Plate Screen-Grid | Cathode Cathode Heater
Tube No. to Ground to Ground | to Ground Current Volts
Volts D.C. Volts D.C. Volts D.C. M A. A.C.
6A7 {Oscillator 105
i Cp_n_v.'eri'er - Y 105 0 14.8 6.3
6D6 1st I.F. Amp. 230 105 0 o 10 6.3
75 DetA.V.C. T o
1st audio 1o * ) L 0 .16 6.3
41 Output . 215 230 0 29 6.3
80  Rectifier | 300/600 RMS. 315t B—"' | 54

A.C. line voltage 120, No signal input.

1000 ohms/volt meter. Dial pointer at

330 ke.

(*Mensured on 500-volt seale.)
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SERVICING

QUESTIONS
& ANSWERS

VOLUME CONTROL INEFFECTIVE

(52) John Kiba, Lundale, W. Va.

(Q.) An Airline Radio set using 12 tubes is
giving me trouble. This radio set ‘“plays,” but
very weakly. The volume control seems to have
no effect whatsoever, 1 have put in a new con-
trol and this did not heip a bit.

({A.) Your problem may be overcome by check-
ing for an open 0.05-mf. audio coupling con-
denser. This receiver uses a separate 56 tube as
an A.V.C. rectifier and still another 56 as an
A.V.C. amplifier. However. to make doubly sure
that these tubes are functioning, substitute them
with some tested pair, for if they are at fault
in any way the R.F. and L.F, returns may be
affected so much as 10 render them inoperative,
causing weak reception, With the antenna short-
ed 10 ground, the voltage reading of the cathode
ta eontrol-grid should be 17 volts on the A.V.C.
amplifier socket, and nune on the A.V.C. rectifier.

SQUEALING AT ALL SETTINGS

«53) Dave's Refrigerator and Radio Service,
Oconto Falls, Wis.

1Q.) 1 have a Philco model 65 radio set in my
thop for service, and I am having difficulty with
it. This set howls, squeals and froans no matter
what frequency it's tuned into. All voltages in
the set are correct and I've tried aligning and
checked all purts. 1 have tried replacing all
resistors and condensers with the exception of

165) A blocking condenaer is used to—
(a) Hold a radic chassis rigid while ship-

(b) Keep out undesired stations. (¢) Pre-
(d) Prevent

ping.
vent direct current from passing.
condenser plates turning too far.

166) The term “"push-pull'” in radio means—

ta) An accordion-like device which pulls in
R.F. signals and pushes out A.F. signals. (b) A
combination Receiver and Transmitter. (¢) That
a dvnamic speaker with a moving voice coil must
be used with the set. (d) An amplification system
in which two amplifier tubes work in parallel.
(e) An amplification system in which 2 tubes
work 180 degrees out-of-phase.

(67) A cat-whisker is a-

{a) Tickler for a regenerative circuit.
th) Hair on cat’s face. (c¢) Device used to clean
the dust from between condenser plates. (d) Part
of a crystal detector.

J. N. Crarr

{6=) Any radioman knows that a getter is—

ta) A person who gets things from wrecked
ships. (b) A new type of radio circuit. (¢) A
chemical used to flash ovut the remaining gases
in vacuum tubes after the air has been pumped
out,

169) Feedback is—
ta) A substitute for a fullback in football.
ib) A disturbance in radio receivers caused by
inductive or capacitative back-coupling from one
stage to another. (¢} A disturbance of the stom-
ach resulting in retching.
HoORLUF JENSEN
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lished.

inquiries.

the filter condensers. I replaced the volume con-
trol also without correecting the trouble. Shield-
ing was abw tried without success.

(A.) It is imperative with this modlel receiver,
to make sure that the R.F. stages are hroperly
shielded. Another cause for this same complaint
can usually be traced to either the grid or plate
leads of the R.F. stages running parallel with, or
in clese proximity to each other. On some of these
receivers a shield was added over the R.F. coil
on the bottom of the chassis. Therefore if there
is none in Your set, it may be advisable to
include this in order to stabilize it.

HUM IN MIDGET SET

(54) Joseph Sylvester, Saratoga Springs. N. Y.

(Q.) I have a 5-tube A.C.-D.C. Lang set, the
voltage reading on the plates of nearly all the
tubes is about 20 volts including the rectifier.
The tubes used are: 6C6, 43, 6D6, 6A7, and 1223,
By shorting the filter choke the voltages may be
brought to normal but the A.C. hum does not
permit stations to be heard. The rectifier current
at this point is 60 ma., while before shorting it
was 12 ma.

(A.) You can obtain a bkigher plate voh-
age reading on all the tubes simply by adding
an X mf. cdleetrvlytie condenszer 1o the filter
network. In all A.C.-D.C. midgets, when the
plate voltage drops below normal. it is primarily
due to the filter condensers' capacities dropping
below normal and reducing the effective power.

(70) The tickler coil is—

{a) A coil in the older type sets used to tickle
the various parts to keep them sensitive. (b) A
coil wound in such 2 way as to have self-induc-
tion of great strength. (¢) A coil in the plate
circuits which causes regeneration by trans-
ferring energy to the grid circuit,

(71) A waretrap is—

(a) A device used by sailors to keep the ship's
deck dry. (b) A valve controlling the amount
of waves going into the receiver via the an-
tenna. (c¢) A circuit which can be tuned to
eliminate any undesirable station,

OLIVER KALMAXN

(72) The experts say that skin cffcct is—

{a) That familiar tickling feeling which you
get when you happen to put your hand across
a 110 volt A.C. line. (b) The effect on recep-
tion when you touch the grid cap of a receiver’s
tube with your tinger. {(¢) The tendency of a
current to flow near the surface of a conductor
when the current alternates at high frequency.

173) An accumulator js—

ta) A device which stores up electrieal energy,
such #s a condenser or storafe battery. (b) An
amateur who is always buying up more radio
parts. (¢) An electromagnetic gadget used for
picking up small nuts and bolts from the bottom
of your junk box.

(74) A triode is—
(a) A 3-element vacuum tube, (b} A tube
with only 3 base prongs. (¢) A type ¢of vacuum

RADIO-CRAFT

Service Men may write, requesting answers to specific
service questions. Address inquiries to Service Editor. For
questions answered by mail, a service fee of 25¢ per ques-
tion is made. Only questions of wide interest can be pub-
in view of the
calls an effort is made to maintain 48-hour service on mail
Let us help you solve your service problems.

"rush” character of most service
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OVERHEATING AND HIGH-
VOLUME DISTORTION

i55) B. R. Babin, Duplessis, La.

iQ.) Concerning a Crosley radio set model 655,
1 have difficulty with distortion, especially on
high volume. There is not enough volume, and
the power transformer gets so hot I can't hold
my hand on ijt.

(A.) It seems that the lack of power can be
traced to & poor 3Z4 rectifier, or a weak 6F6
power output tube. The reason for the power
transformer getting 100 hot may be due to one
of the filter condensers drawing current, thereby
reducing the voltage, and this incidentally will
cause distortion and low volume. Check the out-
put voltage to determine a faulty filter condenser
and replace it.

INTERMITTENT RECEPTION

(56) B. R. Munday, Godenich, Ont., Can,

{Q.) The reception on a Philco model 112A is
very intermittent. Sometimes this set will be
very mushy and distorted. and then again it
will play fine. Can you help me with this prob-
lem?

{A.) The intermittent reception on vour Phileo
model 112A receiver can usually be traced to
poor soldering on the Jugs of I.F. transformers.
However. if this condition is not remedied with
the above, check for either an open oscillator

(Continued on page £42)

FREE — A I-year subscription to RADIO-CRAFT to
each person who submits a WITTIQUIZ that in the opinion
of the Editors is suitable for publication in RADIO-CRAFT.
Read the following WITTIQUIZZES
correct answers? Now send in YOUR idea of one or more
good WITTIQUIZZES based on some term used in radio,

and win an award.

can you spot the

(Contest rules at end of dept.)
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tube which gives 3 times as much amplification
as any other type of tube. (d) A home-made
short-wave receiver using only 3 tubes.
G. E.

Vancouver, B. C.,

iRoNS,
Can.

(75) A high-pasa jilter is—

(a) A unit designed to cut out low frequencies
and permit high frequencies to pass through.
(b} A fence whose height prohibits short people
from climbing over it. (¢) A provision of the
Federal Communications Act assigning only the
high frequencies for amateur use 8o that less
interference will filter into the broadcast re-
ceivers. (d) A filter unit that steps up the
voltage as it smoothes out the irregularities in
plate current. (e} A new type of telephone
transmitter that kills all germs that flow through
the wires with the electrons.

Mormis GiSseEr

(76) Is an intermediate frequency—

(a) A frequency a new amateur may use till
the F.C.C. finds a channel for him? (b) A
deviation from 60 cycles? (¢) A freduency to
which the LF. transformers in a superhet. are
tuned? (d) Frequent fading occurring in the im-
mediate vicinity ?

177) Is a plchup—

{a) A beautiful blonde? (b) A tool to pick up
nuts or screws that drop into the chassis?
{c) An instrument to convert mechanical im-
pulses from a phonograph record to electrical?
i{d) A Service Man who picks up the tools
after quitting time?

(Continued on page 844)
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THE "BEGINNERS' SPECIAL"!
A SIMPLE I-TUBE SET WITH
PUSHBUTTON TUNING

{Continued from page B801) |

control, to maintain resonance over a considerable !
length of time.—Editor)

The set may be used with any antenna but
one of medium length is preferable. The length
required depends upon the distance from the
stations for which the receiver is to be set

This little receiver will give very good volume
for headphone use and works well with only
2244-V. “B" battery although 45 V. is more
efficient.

LIST OF PARTS

One Automatic Devices Manufacturers’ tuning
button unit;

One Meissner coil, No. 6862

*One R.F. choke, 30 mhy.:

One Raytheon type 1J8G tube

One Aeruvox mica condenser, 150 mmt.

One Aerovox mica condenser. 100 mmf. ;

One Aerovox paper condenser, 0.0l-mf.;

One LR.C. resistor, %.-W., 0.5-meg. 2 pl‘“
One LLR.C. resistor, %-W., 2 megs. 581
One L.R.C. resistor, %-W., 10,000 ohms S

*0One wire-wound resistor, 4 ohms SIGNAL
*One octal wafer socket;

e e MAKE MORE MONEY BY RuCUll
*One jack for phone tips; OWNING TH E LATEST :

*Aluminum, wire, etc.
' SUPREME ,

*Most Radio mail order houses can supply this

item if properly identified as te title of article, TEST lNSTRUMENTs.

issue (month) of Radio-Craft and year.
Now—of all times—you must

keep up appearances! You want the
confidence of your customers. You
want them to feel you have the best-
equipped service shop in your com-
munity! If you succeed in doing so—
you will get more 'business—-and make
more money, too!

But you must have the latest —the ideal combination
test equipment to do so—or the ser- FOR Gy SERVICE SHOP,
viceman in the next block may get the
bulk of the business you should be
getting. Start replacing some of your
older equipment with new, modern
SUPREME instruments. Replace only
one at a time if you wish.

And, you can do so easily by
purchasing any SUPREME instru-
ment on S. L. C, time payment terms
- for only a few dollars down and as low
Under-chassis view of the 'Pushbudon | as 10c a day on the balance! Make
up your mind to do it now! See your
parts jobber and write for free catalog.

For only 18c a day you can own
the new 581 Signal Generator which
offers outstanding features, includ-
ing shadow tuning —Giant 340 de-
gree dial — Actual 8 feet of scale
iength, etc . . . For only 13¢ a day
more you can alsoc own Model 546—
an amazing new full slze 3 oscil-
loscope — a perfect companjon in-
strument to Model 581.

Botl for enly 31c

on SUPREME S.I. C. ’
ferms—rhe world’s eas- G .
fest installment terms? W
‘Twogrand new instruments especlally

designed for visualservicing—the kind
of servicing that Is gquick, accurate and,

NEW CIRCUITS IN therefore, profirabic!
MODERN RADIO RECEIVERS
. th(C::;in:ed ‘:]rmft Daﬂz 8:5) A . u P E lNSTRUMENTS co RP-

by added rectification of the 6J5 used as a diode SSLEERWOOW, RESSHER PEE Up Ss"fhe
and the plate resistance of the 6J5 symphonizer | Export Dept.: Associated Exporters Co., 145 W. 45th St., New York City Cabie Address: LOPREH, New Yok
begins to compare with R20 and exceeds it. thus
increasing greatly the portion of the signal which |
is used. Finally with a very strong signal! the
symphonizer bias is driven to cut off value and

all of the available signal is used, as the tube |  RADIO SPECIALISTS NEEDED HERE IS YOUR OPPORTUNITY

3:““’." 0{ tthhe :tz;na‘l) divider no longer drops Modern receivers with their complicated circuit sys- Your possibilities of making maner_ and geiing
the signa rough R20. tems have knocked out the old time <cut-and-try ahead are limited only by your ability and skill—

radio fixer. Trained men with up-to-the-minute but you must know more than the other fellow. You
(5) STABILIZER SYSTEM CONTROLS | knowledge are needed to service these new sets. must be a radio service specialist, as R.T.A. can
DEGENERATION (ECTGIRE
H. H. Iorn Radio Mfe. Co. Model 515, PRACTICAL TRAINING WHAT R.TA. STUDENTS SAY
Degencration in the 1st audio stage of radio re- AT HOME X Vo Tilo
| . P . . N N . arwoodl, 1
cesyers (s.n.unum..cd: 1y thiz new cireuit, by a Our home study course is Dractical *‘shop and 1 have connected with a large finn
veltage divider stabilizer system to include the | bench'* training combined with a thorough set as Radlo Sefvice Manpsger and
138t audio cathode resistor. c;; practical lessons prepared by an k"neriemeu ;\Ish to extend my thanks for your
] i . L ] :
Instem?i_of the bias \'Ogcage for the 2nd-detector | ;.rae I:Is:enl;'cneislf::.m“r Four working outfits el Juseph Haplen. Ir
—18t audio, type 75 tube being derived entirely | - B
from the cathode current of the triode section, it MAKE SPARE TlME From Auz. | to h‘e:r"-}_“l:.:m'ﬁ)m‘l’
is derived from a much larger current in a MON EY ;ﬂluil‘f‘d lﬁﬂhlradl‘os ane :;gé (Am
smaller cathode resistor dropped from the plate Qur training is complete and practical. We 3 uerlals which is very g or
e = . . sho ou how to mak one: Imost from th part time work while studying
n_nd sereen-grid sum?ly (see Fig. lE.). The varia- | §(ar‘(_ yThe c\;urse r::?me ,'3;;.,’ G‘cm:.ade to pﬂ; YOUT course .
tion of the total cathode current with the signal OF EXTRA COST its own way. Investigate now. write for free Chas. Koerber.
with this system is negligible and the nossibility | book of details.

of the 1st aydio bias changing inversely to the mtu(art}':mlmnklnl!mom-y RAD'O TRA'N'NG ASS!N OF AMER'CA

signal applied (deweneration) is greatly mini- | sogieut, delay we equin

mized in this cireuit. Rl anarolit™e  Dept RC-68, 4525 RAVENSWOOD AVE.,, CHICAGO

T.

Please Say That You Saw It in Rap1o-CRAFT
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EQUIP YOURSELF
. T0 DO
!f,["'?{'l BIGGER
: and
BETTER
| BUSINESS

I Get FREE
Equipment the easy National UnionWay

BUY N. U. TUBES and CONDENSERS!

Sure you can do mors business . . . make more money!
You have to be well equipped to do it though. That's
where the National Union Plan for Service Engineers
comes in. Through the National Union plan you can get
FREE all kinds of Testers, Meters. Manuals, ete. All you

A
Y
A

et
\J#"’ﬂ

t business:«=

do is mgree to purchase a certain quantity of National |

Union tubes and/or condensers, make a small deposit,
which Is later refunded as a merchandise credit . . . and
the equipment you need is shipped te you at once. Inves.
tigate! Get the whole story from your nearest N.U. dis-
tributor . . . ask who he is if you don't know.

N. U. TUBES and CONDENSERS
ARE QUALITY PRODUCTS

Thousands of top notchers In the Radio Service Engi-
neering profession are depending on National Union
quality. ft’s the kind of precision and value that
makes good friends for You. National Union quality
wilt never fet you down . . . The National Union
guarantee is your sssurance.

[ I T Y Y R T R R AL E R R
NATIONAL UNION RADIO CORPORATION RC-638 1
570 Lexington Avenue, New York City

Who is the nearest N.U. distributer?

Nawe

SEEKING RICHES
FROM THE EARTH
BY RADIO

TEADILY the technique is developing
for the location of precious ore bodies
and other mineral deposita in the earth

hy using radio. A very comprehensive arti-
cle has been prepared, revealing circuits and
methods, all based on verified experiments,
giving full insight into this fascinating and
promising field. By using methods now fully
disclosed, gold coins, buried by prearrange-
ment, were recovered, to the consternation
of amazed onlookers.

All the world over, the eager search for
the riches reposing in the recesses of the
earth goesn on, Success atiends those efforta
that scientifically determine the non-
homogeneous character of the earth. Inter-
pretation of these findings determines the
straight path to precious deposits.

Acquaint yourself with the full facts ahout
the earth as a treasure chest, and the ex-
ploration by radio devices by those seeking
riches. Be among those fully conversant
with the requirements for successful ap-
paratus, Join in the treasure-seeking your-
self. The full details are revealed in the

article that treats of

this historic develop-
POSTPAID

ment of methods of
wresting the secrets
from the earth, from
the first divining rod
to the latest hizgh-
powered beat oscilla-
tor. Remit with
order.

RELIABLE RADIO COMPANY
143 West 45th Street, New York, N. Y.
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SLIDERULES!—FOR PUBLIC ADDRESS
AND SERVICE WORK

(Continued from page 813)

of the test oscillator arainst broadeast-band
signals quite often if he desires to align spread-
band circuits and high-frequency bands of the
conventional type with a high deRree of ac-
curacy.

For a specific example, assume that a check
against the accuracy of the calibration at a dial
setting of 15.1 megacycles i~ desired. Set the
receiver dial to 15.1 mc. Vary the tuning of the
test oscillator until a harmonic of a signal from
its broadcast-frequency band is received. Sun-
posing this happens with an oscillator-dial set-
ting corresponding to 1,078 ke, Then readjust
the test oscillator above or below 1,078 ke. until
na second signal is received (be careful not to
pass over a signal). If it is below 1,078 ke.,
the second signal should be received when the
test oscillator is set to 1,006 kc.

The Radio side of the RCA sliderule, as shown
in Fig. 2, has 2 scales which have logarithmic
proportions. The upper scale divisions are
marked in kilocveles from 600 ke. to 1,500 ke.
corresponding to readings of the test-oscillutor
dial between 600 kc. to 1,500 ke. The lower
scale divisions are marked in units 6 to 15
representing the harmonic numbers. Adjust the
sliderule until 2 adjacent *'Harmonic numbers”
on the lower scale coincide with these 2 figures,
For example chosen, 14 and 15 will coincide
with the ‘“kilocycle’” scale division 1,006 kc. and
1.07% kc., respectively. Cross-multiplying 14 x
1.078 ke., and 15 x 1,006 kc.. results in products
equalling 15.1 megacycles. Thiz establishes the
fuct that the 14th harmonic of 1,078 ke. and
the 15th harmonic of 1,006 ke.. both of which are
of the same frequency (15.1 me.), are both
being received at the point on the dial marked
15.1 megyacycles. Thus the dial calibration at
that particular point of the high-freaueney
band of the receiver is accurate.

For unother example: Assume that the 15 mc.
short-wave band of a rcceiver is out of calibra-
tion and it is desired to determine the amount
and direction of misalignment.

Adjust the test oscillator until a signal is
received at some point on the receiver 153 me.
high-frequem-y band. Note the reading of the
test-oscillator dial and in this case assume that
it is 1.170 kc. Readjust test oscillator until a
second signal is received. As an example, this
second signal might be 1,087 ke. Make & note
of these 2 figures.

Slide the *Harmonic number” scale of the
sliderule until 2 adjacent harmonic unita coin-
cide with the above readings. When this is
accomplished, there will appear below 1,087
ke. on the “kilocycle’ scale the figure 13, and
below 1.170 kec. the figure 11, Cross-multinlying
these figures, 1,057 ke, x 14, and 1,170 ke, x 13
we find the product to be 15.21 me. in each case.
From this, the degree of misalignment may be
established. If, for instance, the dial reading
indicates that the receiver is tuned to 15.3 mec.,
and a check 28 outlined indicates that it is
actually tuned to 15.21 mec., then it is evident
that the dial calibration at that point is off
15.3 mc.—15.21 me. or 90 ke.

ALIGNING HIGH-FREQUENCY BANDS

See Fig. 5. The first step in the alignment
uf the high-frequency bands of a recciver by
the harmonic method is to establish a freauency
having a harmonic smaller than the 15th which
will fall within the band to be aligned. For
example, if a rcceiver is to be aligned at a
dial setting of 15.1 mc.. the first step would
be to divide 15.1 me. hy 12. 13, or 14. If we
divide by 14, the answer will be 1,078 kec.. and
it is apparent then that the t4th harmonic of
a 1,.07=-ke. signal will be 15.1 mec.

With the Receiver-Alignment portion of the
gliderule it is necessary to establish one such
frequency. Then add 1 unit to the harmenic
number 14 making the harmonic number 15.
Siide “"Harmonic number’ scale until 15 coincides
with 1,078 on the “kilocyele™ scale. Number 14
will now coincide with 1.006 on the kilocycle
scale. This establishes the second frequeney
necessary as & check to make certain you are
receiving the 14th harmonic of 1,078 ke. during
the alignment procedure. This second {requency
will of course be the 16th harmonic of 1,006 ke.

Turn on and adiust the test oscillator to
1,078 kc. and set receiver dial to 15.1 me. 1f a
signal is received, it is possible that the receiver

Please Sey That You Saw It in RADIO-CRAFT

is properly aligned but a check will be necessary
in order to determine that you are receiving the
14th harmonic of 1,078 kc. Therefore, readjust
the test oscillator to the second frequency indi-
cated on the kilocycle scale, which is 1,006 ke.
If a signal is not received at this second test-
osciliator setting, it is evident that the receiver
is incorrectly aligned and that the signal received
with the test oscillator set to 1,078 ke¢. was one
other than the 14th harmonic of 1,078 kc.
Readjust the test oscillator to 1.078 kc. and
adjust the high-frequency oscillator trimmer, or
magnetite core, until another signal is received.
Then check again by retuning the test oscillator
to the second frequency (1,006 ke.). If the second
signal is received, it is a positive indication that
the signais received when the test oscillator is
tuned to 1,078 kc. and again to 1,006 kc. are
the 1ith and 15th harmonics respectively of
signala of these frequencies. Either of these two
signals can then be used to complete the align-
ment procedure as outlined in the service in-
structions for that particular receiver.

APPLICATION QF THE RADIO SLIDERULE

WHEN USING THE MODEL 150 TEST
OSCILLATOR
See Fig, 6. In order to use the Receiver-

Alignment portion of the sliderule when using
the Model 150 Test Oscillator, it is necessary to
insert an open-circuit phone plug into the
"external modulation’” jack thereby eliminating
the £00-kc. fixed-oscillator signal, so there will
be present in the output, only the fundamental
and harmonic signals of the variable oscillator,
As the dial is calibrated in terms of the differ-
ence frequency on the 4 lower-frequency bands,
it will now be necessary to add 800 ke. to the
dial reading to establish the fundamental output
frequency, In calibrating or using the broadcast
band, it will be necessary to turn the test-oscil-
lator range-selector switech to position No. 1.
For example, with the range-selector switch
turned to position No. 1 and the test-oscillator
dial reading 206.6 kc.. the output frequency will
actually be 1,006.8 kc. 1f the oscillator tuning
dial were set to 278.6 the actual output would
be 1.07%.6 kec.

Taking the previous example with the receiver
set to the high-frequency band at 151 me.,
adjusting the test-oscillator dial to 206 ke, will

TO ANTEMNA
Y /4 Z o
L@ ANT 7 3
S GHD.

74
7 e
PECEVER CHASMIS

¢ 600 ¢

b

MOPLL 130 OXALLATOR

Fig. & APPLICATION OF RCA MODEL 150 TEST
OSCILLATOR TO SLIDERULE PROCEDURE. (1} In-
sert open-circuit {dummy) phone plug in *‘ext. mod."
jack, eliminating function of fired 800 kc oscillator.
(2) Reason. Broadcast range of oscillator is cali-
brated in difference freq. (difference between
variable and 800 kc. fixed oscillator). Harmonics
of 800 kc. fixed oscillator are undesired for slide-
rule applications. (3) Dial calibration for broadcast
range will now be 800 kc. Lower. (4} Example:—If
use of 1,060 ke, output is desired, set oscillator dial
to 260 ke. (1,080 - 800 — 260).



RADIO-CRAFT JUNE,

for

result in the reception of the 15th harmonic of
the 1,006-ke. signal and readjusting the test
oscillator so the dial reads 278 ke. will result in
the reception of the 14th harmonic of the 1,078
ke. output signal.

Make a note of these numbers and set the
sliderule until the units of the ‘'Harmonie
number’ scale coincide with 1,006 ke, and 1,078
ke, It will be observed that 1,006 ke. will appear
directly over 14, while 1,078 ke. will appear
directly over 15. Cross-multiplying 15 x 1,006 ke.
and 14 x 1,078 ke. both equal 15.1 megacycles,
thus indicating that the receiver is properly
aligned to 15.1 megacycles.

When using the Model 150 Test Oscillator, the
dummy phone plug inserted in the “external
modulation” jack results in the elirination of
audio modulation and it becomes necessary to
use the Magic Eye or some A.V.C. indicator.

NATIONAL UNION'S SLIDERULE

The National Union Radio Slide Rule, a well-
built wooden affair, and made by the foremost
manufacturer of sliderules, is reproduced in Fig.
7. It may be used in a manner generally similar
to that described for the RCA rule in the pre-
ceding installment. Great care will have to be
taken, however, if thiz reproduced rule is mount-
ed, for some settings on the front afford readings
on the back, and unless each part is maintained
in accurate relationship to all the other parts,
inaccuracies will result. (Scale 2-3 slides between
1 and 4.)

PURPOSE

This sliderule is designed to permit the rapid
determination of :

(1) Capacitative reactance when capacity and
frequency are known.

(2) Inductive reactance when inductance and
frequency are known.

(3) Resonant frequency when capacity and
inductance are known,

As a corollary in each case above, the deter-
mination of the unknown quantity. when any 2
of the 3 quantitiex are known, may be readily
accomplished.

Conventional sliderule solutions of these prob-
lems have in general 2 drawbacks; namely, the
necessity for several settings to find the answer,
and no provision for determining the decimal
pluce in the final answer. This sliderule has been
designed to overcome these limitations, providing
as it does the answer to problems with only 1
setting of the slide and the position of the
decimal place automatically indicated.

The range of scales has been chosen so as to
include by far the major portion of wvalues in
which the average radio engineer is interested.
These ranges are:

Scale 1—Capacity—100 mmf. to 100 mf.

Scale 2—Inductance—1 microhy. to 1 hy.

Scale 3—Frequency—16 cycles to 16 mega-
cycles,

Scale 4—Reactance—100 ohma to 100 megohma.

Scale 5—Resonant Frequency—16 cycles to 16
ke.

Scale 6—Resonant Frequency—16 ke.
megacycles,

Four of the scales appear on the front of the
rule properly identified by numbers at the left.
Scales 5 and 6 are on the reverse side of the
slide.

to 16

ACCURACY

The percentage accuracy of a sliderule is ap-
proximately proportional to the length of its
acales. A aliderule having 10-in. acales gives a
result accurate to approximately 1/10 of one per
cent. Total scale length of this radio rule is 10
ins. with this length divided into 6 cycles or
decades, thua giving an effective scale length of
slightly over 1% ins.. with a resulting accuracy
of approximately 3{ of 1 per cent. This degree
of accuracy is adequate. in view of the fact that
knowledge of cireuit constants is infrequently
better than to an accuracy of 1 per cent. In the
infrequent cases, where a very high degree of
accuracy is required, this rule will be found
extremely helpful as a check on the figures
obtained by more laborious menanas.

HOW TO USE

Scale 1—lower scale on body. The numbers
slope to the right, serving as a constant reminder
that the scale is to be read from left to right.
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Scale 2—lower scale on front of slide. The [
numbers slope to the left as a reminder that the
scale is to be read from right to left. At the
1-henry mark on Scale 2 is an arrow to be
referred to as the left index.

Scale 3—upper scale on front of slide. Fre-
quency divisions progress to the right.

Scale 4—upper scale on body. At the 100-ohm
mark on Scale 4 i3 an arrow referred to as the
right index.

To find the reactance of a known capacity at
a known frequency:

(1) To known capacity value on Scale 1 set
left index of Scale 2.

(2) At known frequency on Scale 3 read
reactance on Scale {.

Example: Find reactance of 0.01-mf. at 800
cycles.
(1} To 0.01-mf. on Scale 1 set left index
Scale 2.

(2) At 800 cycles on Scale 3 read 19,900
ohms on Scale {.

To find reactance of a known inductance at
a known frequency:

(1) To right index on Scale 4 set known fre-
quency on Scale 3.

(2) At known inductance value on Scale 2
read reactance on Scale 1.

Example: Find reactance of 150 mhy. at 2.5 ke.

(1) To right index on Scale 4 set 2.3 ke¢. on
Scale 3.

(2) At 150 mhy. on Scale 2 read 2.350 ochms
on Scale 4.

RESONANCE

Scales 3 and 6. on the back of the slide and
visible through the rear windows, are used in
conjunction with Scales 1 and 2 for the solution
of resonant frequency problems. It will be noted
that when the slide is extended to the right only
Scale 5 is visible in the window ; and, conversely,
when the slide i3 extended to the left only Scale
6 is visible. This arrangement automatically |
avuids confusion in selecting the proper fre-
quency scale,

To find resonant frequency for a known value
of capacity and inductance:

(1) To capacity value on Scale 1 set induct-
ance value on Scale 2.

(2) At index of rear window read resonant
frequency.

Example: Find the resonant frequency of 340
micro-microfarads and 300 microhenries.

(1) To 3140 mmf. on Scale 1 set 300 mhy. on
Scale 2.

(2) At index of rear window read 300 ke.

UNIVERSAL RESONANCE CURVE

The Universal Resonance Curve i3 convenient
in calculating the ratio of response of a tuned
circuit at frequencies small amounts off-resonance.
Data, in tabular or curve form, for the Universal
Resonance Curve is not usually at hand. On the
back of the National Union’s Radio Sliderule has
been printed a short table of Universal Resonance
Curve Data. |

Knowing the Q of a circuit, the response at
frequencies near resonance is:

Universal Resonance Curve
Frequency deviation Percentage of
from resonance resonant response

Fr/2Q 70.7 (— 3.0 db)
Fr/Q 45.5 (— 6.8 db)
2Fr/Q 24.5 (~—12.2 db)
3Fr/Q 16.6 (—15.6 db)

Where Fr is the frequency of resonance:

Example: Assume & circuit resonant at 1000
KC and having a Q of 80. From the table
Fr/2Q i3 the frequency deviation f{rom res-
onance at which the response will be 70.7¢% of
the response¢ at resonance:
Fr = 1000 KC 1000 KC

= 6.25 KC off resonance
Q = B8O 2 x 80
For frequency deviation greater than 3Fr/Q the
percent response, to a good approximation, is
inversely proportional to the fractional deviation.
nFr/Q = 50/n percent when n > 3.

Radio men find these new sliderules are repay-
ing their comparatively slight cost in a short
time due to the tremendous amount of time they
save. in the aggregate, in making essential cal-
culations. Of course, the trick is all in using the
rules a short time until the use of them becomes
second-nature.
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NEW 15" HIGH-
FIDELITY SPEAKERS

Tyoe G15—25

® i5 INCH

s 20 WATT

* 30 WATT PEAK
® High Fidelity

List Price  $24.30
complete with Trans-
former.

® Typs HI15—25

® |5 INCH

= J0 WATT

= 45 WATT PEAK
s High Fidelity

List  Price  $28.50
comPlete with Trans.
former.,

These two new speakers present
a triumph in precision engineering
and offer audible proof of Utah's
unexcelled ability in the speaker

field.

Both types show brilliant response
from 50 to over B.000 cycles with-
out the use of tweeters, cut off net
works, etc.

The “Life-Tone’ quality of both
G15—25 and HI5—25 is beyond

comparison !

Write for details,
u3 at the Radio Show, Roem 461,
Stevens Hotel, and Booths 113 and 113,

Marconi RBowlevard, Radio Parts Cily.
Stevens IHotel, June 8, 9, 10 and 11,

UTAH RADIO PRODUCTS CO
CHICAGO, U.5. A.

BUENOS AIRES -UCOA RADIO PRODUCTS CO.

Visit

“16 YEARS OF LEADERSHIP'
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SUPERIOR
Playback
Needles
L 2

BUILT

on the

i A e T
BALL-BEARING
Principle

Ball-bearings are practically frictionless
silent and non-wearing on contacting sur-
faces. Similarly SUPERIOR Needle's round-
cd point keeps seratch-level and groove-
wenr at their lowest. Retention of hixh fre-
qu neies is close to 1004 Tone is natural,
brilliunt, distinet.

Write for details

Also MELOGRAPH Needles
SAPPHIRE Needles
STEEL Cutting Needles

CORPORATION
178 Prince Street. New York City

Seze
of box:
1242 xB1 "

With this PYRO
PPANTAGRAVH
turn teisure time
Into  profitahie
hours. Make
wmoney  a  novel.
vasy way—''‘Burn
Your Way to Ex-
tra Dollars with
Pyroe Panta.
graph.””

This elm trical sutfin i especi m-g.mm for bl
denigi prRaRenlly o Womnd., {orhk. Gournls
Bake Ill:‘. elc Bnily plug the | -1_-|e<-|||g- penell thom

L110-velt AC o IX7 oullet a e e

Fiug and cord furnished a- ) o
By the use of a specini Pantagraph Inciuded in 1h
any qdesign may b reproduced ¢iher 1 wrikinal,
or enlarded forn:

Quieil conBists of: on€é Pyre-electiic I'encili  one l".u [t
graph: three hardwodd plagues; one boftle of \ ~1
one Brush: one truciRg tip and four-paye lns\mrnun ~hcm

of m|u||ln|| nt.

Ouifit swill be forwarded by Exprass Collect if
not suflicient postage included weith your order.

WELLWORTH TRADING CO.

658 W. WASHINGTON BLVD., Dent. RC-6. Chicago. il

QUALITY recommmends

WET
FAF

LY
ER

MICA THIMBMER
- Wriie bar

SOLAR MFG. CORP. *}0 fre=t

authit,
reddl o
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THIS "MODERNIZING DEMONSTRATOR" HELPS
“SELL" YOUR CUSTOMER

(Continued from page 793)

their own voices or their favorite records come
ringing from the loudspeaker with great volume
and depth! It does something to them

they are immediately enthused . . . and you're
in a few extra dollars.

BUILDING THE DEMONSTRATOR—2 PLANS

In building the "Modernizing Demonstrator,”
one of tweo courses may be pursued . . de-
pending upon the health of the individual ex-
cheaquer. They are:

t1) Obtain an inexpensive superhet. midget re-
ceiver, vne with fairly good tone auality, and
add to it all the latest gadgets plus the switches
which control them ;—or

(2) Obtain a modern table model receiver
which already has these latest refinements in-

corporated. It is then merely necessary to add
several switches and the ‘‘Demonstrator™ is
ready.

Now the first plan has two advantages, name-
Iy, it is relatively inexpensive; and (like the
proepect’s), is an old set, modernized. Its dis-
advantages, serious ones, are its relatively poor
appesarance and tone, and being a home-built
job it is not likely to perform as efficiently as the
devices built and enginecred into the modern
receiver.

THE "MODERN SET" DEMONSTRATOR

The author chose to follow plan No. 2. The
set used, as Fig. B shows, is an RCA-Victor
model 87T1. It seemed to be the least expensive
on the market for our purpose. The set already
incorporates the following refinements which
would have had to have been added if the aet
in plan Neo. 1 were used: Pushbutton tuning
with provisions for changing to ordinary manual
tuning when desired ; “"magic eye’ visual tuning
indieator; tone control; and a terminal strip for
connecting a phonograph pickup. This same
strip can be used for connecting a carbon mike
tin  conjunction with its battery and trans-
former) into the circuit.

The only additions to the set necessary to
transform it into a ‘“Modernizing Demonstra-
tor” is a switch box or panel containing 2 pin-

jacks each for mike and phono pickup inputs to-
gether with a S.P.-D.T. toggle switch to change
from one to the other: another togxle switch
{single ecircuit) to eut the visual tuning tube
in and out of the circuit; 2 tip-jacks, a
S.P.-S.T. wggle switch and a volume control
for the headphone connection. In the schematic
dingram of the receiver (see Fig. 1) the awitch
box and its connections are shown in the black
inset.

THE "MIDGET SET" DEMONSTRATOR

For those Service Men who, for reasons of
thddr own. choose to follow plan No. 1. the
diagram of Fig. 2 is printed. It is the circuit of
a tvpical midget receiver of the better type.
Here t00 the black inset shows the added circuits
and their connections. In Fig. 3 is a suggested
punel layout for the various components.

Thece components are symmetrically mounted
on the front panel of a small home-built wood
cabinet =0 as to present @ respectable appear-
ance. Connections to the visual tuning indicator
are made through a shielded 4-wire cable, the
shield acting as the ground conductor. The push-
button tuning unit has 5 leads. Two of these
(those connecting to the oscillator and R.F.
circuits of the receiver, respectively), should be

VISUAL TUNING

3]

PMONES

6
-]

Fig. 3. The authcr's sugqgested layout of the "add-

on'’ components and switches . . . for plan No. I.
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replaced with low-capacity leads (such as igni-
tion cable), and shielded. In addition to these
precautions they should also be made as short
as possible. The tone control requires but &
single shielded lead and the phone and mike
connections a 2-conductor shielded cable.

APPROACHING THE PROSPECT

So much for the “Demonstrator.” Now a few
words concerning the method of approaching the
prospect. It is difficult for one person to list
all the various avenues of approach, since the
circumstances surrounding each case are dif-
ferent. However there are a few genersl
“Don’ts" which might apply in all cases.

The best way to lose & sale is to spread ¥our
wares and start talking. Don't forget that You
were called to repair a set and not to sell
merchandise or additional service work. It js
best to let the prospect approach yeou.

How? . . . Very simple!

When you go on a service call always take
along an extra ‘‘set” the “*Modernizing
Demonstrator” . . . so that the party might not
be without the entertainment to which he {or
she) is accustomed, regardless of whether you
hiave to leave the set there overnight or merely
play it while you are working on the receiver.

KEEP AN EAR "PEELED" FOR
CONVERSATION

While fixing their set, keep your ears opened
for an opportunity to unobtrusively start a
conversation relevant to some word dropped
here and there or overheard concerning such
subjects as: hard-of-hearing, baby crying, new

neighbor's set, Magic Eye, etc., ete. That is
your cue.
For the “hard-of-hearing’’ prospect you can

sell a headphonr adapter plus the price of in-
stallation. For the “baby cr¥ing™ prospeet paos-
sibly you can sell the mother the idea of hav-
ing a microphone hung over the baby's crib and
connected to the radio set, and constituting a
radio mike, 80 that she could hear the slightest
ery or noise from the remote room of the child.
Plug your microphone into the “Demonstrator’
and turn up the volume considerably. Let her
hear how easy it is for her own wvoice to come
booming from the speaker. Then tell her that
the job merely implies lengthening the micro-

(Photo—Phlilco)

Even manufacturers use the “demonstrator' ideal
Here's how one big manufacturer gives a high-
fidality set the acid test—and boosts sales! A “sig-
nal genarator'' {atop set) does the trick; 3 complets
range of audic notes (from very low to very high),
fed into the set, is faithfully reproduced.
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phone cable. Or perhaps you c¢an sell her
{despite the fact that you are unable to demon-
strate it) an interphone system, functioning eu-
tirely independent of the radic set, to constantly
guard the baby even while she is listening to
her favorite programs on the radio, And =0 it
goes! As al-eady mentioned, much depends upon
the Service Man's ability to recognize an oppor-
tunity,

Very often the lady (or man) of the house
will start the conversation by remarking about
the “wonderful tone cuality of the set” (the
“Demonstrator” which is always left playing
during the service call). There i another cue!
Keep the conversatien going by pointing out
(in an informal, colloquial manner) the advan-
tuges obtainable with a4 modern set, and how
ensy and inexpensive it is to have ail these
advantages applicd to her present recciver.

Press one of the electric-tuning buttonas on the
“Demonstrator” and watch her face light up
with surprise a sure sign that the sale
is half won. At this point, while she iz all
“pepped’” up about it, bring out a pushbutton
tuning converter (see Fig. A) and demonstirate
how pushbutton tuning can, within the shuort
space of 5 minutes, be attached to her own
receiver, Let her press the buttons (which have
been pre-aet for the most popular local stations)
and see for herself how almost magically the
stations are instantly tuned in and ont at will
That clinches the sale! . , . and you are in a
few mure dullars, The same thing holds true for
phono pickups and the host of other attachments
which are on the mirket, each of which. when
applied t¢ an old set, bringa it several degrees
closer to modernity.

It's true that in order to folluw the above
suggestions the Service Man has to carry, in
addition tu hix tuels and the *Modernizing Dem-
vnstrator,” such devices as the pushbutton tuning
couverter mentioned above, a phone pickup.
microphene, short-wave cunverter, several wave-
traps, a variety of noise filters, ete. But what
of it? To earn mure money, one muat work
harder; and carrying all thiz equipment around
is part of "working harder.”

Of ¢ourse it is not necessary to actually bring

Free {almost) electricity! Here is a typical
stallation of a wind-driven charger, sold and set
up by a Service Man. Aside from furnishing power
for the owner's &.volt radio receiver and charging
the storage batteries of his car and tractor when
they become run down, it furnishet electricity for
14 bulbs {&-V.} used %o give illumination in the
house, barn, garage, tool-shed and chicken coops.

Service Men should tie-up with their local dealers
in selling these units. Manufacturers, realizing the
vastness of this field, are cooperating wholeheartedly
with farm-radio dealers to educate the rural populace
concerning the advantages of these devices, thereby
stimulating sales. One manufacturer (of Win-
charger machires) even went to the expense of
putting out a tric of &0-second trailer films on
the use of &-voit radio sets. These films are avail-
able, it is said, to farm-radio dealers in all parts
of the United States. The films feature the pleasure
ot “big city'’ radio reception for 50c a year power
Operating cost, stressing further the elimination of

"8 batteries and expensive re-charging,
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all this material into the customer’'s house, Only
your touls and the “Demonstrator” need to be
brought in. The balance can remain in your car,
or if your workshop happens to be cluse by,
you necdn’t take the material along with you
at all. Your chances of consummating a sale
would not be weakened one iota if. in the
course of a conversation with your client, you
excuse yourself for 2 or 3 minutes in order te
get the device which is the subject of the con-
veraation.

1f the conversation has swung around to thc
subject of high-fidelify, perhaps because of the
increused tuone quality that usually becomes ap-
parent, when the "Modernizing Demonstrator™
is u-etdl or perhaps a noise-filter has been
added to the set-uwner’s radio receiver, you have
the cvue to tulk-up the uze of u separate lowd-
speaker, You can tell your audience how easy it
iz to connect a second, or even a third, or fourth,
lundspeaker to his set in almost the same way
you connected the headphones you previously
demonstrated to him. Another and more modern
approach, recently made more convenient by the
advent of several ingenious housings, is to sug-
gest that they retain their old radio set, but
install the reproducer in a special housing in
order to obtain better tone quality ; and, in some
cases, added volume,

With this in mind it may be profitable to
have on hand an acoustical labyrinth. or the
more recent “"Bi-Fonic” type of acoustical hous-
inz, in order to be able to demonsirate these
items while the customer is in a favorable frame
of mind, Iu passing, it may be well to note that
if the "Ri-Fonic” type of sound reproducer is
elected to fill the bill to demonstrate improved
tone quality and velume, it will be wise to take
along a plate of bakelite or other plastic mate-
rial, as wide as the repruducer and about 1¥ ins.
deep, Placed on a rug, and directly against the
base-front of the housing, it serves to prevent
low frequencies being absorbed by a carpet,

SPECIAL OPPORTUNITIES FOR RURAL
SERVICE MEN

Rural Service Men, in addition to the many
salable devices mentioned above, have the addi-
tional opportunity of selling wind-electric
chargers. Today many farmers are lighting their
homes. milking their cows, refrigerating their
food and operating stokers with current gen-
erated cheaply and reliably by the wind. Many
other farmers, however, are unaware of even
the existence of these efficient wind-driven elec~
tric chargers, Of course these devices cannot be
demonstrated on the spot, but by carrying
manufacturers’ literature with you it becomes
an easy matter to explain how inexpensively
and simply a wind-electric charger system can
be installed and operated, Another itemi for the
rural Service Man is the gas or kerosene-burn-
ing refrigerator, Tie up with a local dealer. He
will be more than willing to have You represent
him while making service calls, The gasoline-
electric power plant is another A-1 “bet," for
supplying radio and electric equipment power,
where it is inconvenient to install wind-driven
apparatus,

The '"Modernizing Demonstrator” is a very
potent factor in seling devices intended to im-
prove old radio receivers. When sold, however.
there still remains the task of nwounting and
wiring the particular device into the customer’s
set, This information, however, is the subject
matter for another article which appears in
this issue,

Incidentally, the pushbutton tuning converter
meationed above is about the most popular and
therefore most salable item at the present time.
It is therefore completely described and dia-
grammed in another article in this is<ue. (Also,
a pushbutton tuning adapter. of the same make,
is diagrammed in the same article. Note., how-
ever. that the adapter requires making connec-
tions inside the customer’s set, and hence, al-
though less expensive as to unit cost, is Mmore
costly as to labor.—FEditer)

LIST OF PARTS

One RCA-Victor madel ®7T1 receiver:
Six pin-jacks (in colored pairs) ;
Two S.P.D.T. togrle switchoes:

One single-circuit toggle switceh;

One 0.5-meg. potentiometer;

One metal box measuring 5 ins. sa. x 3%% ins.
deep (or any other size to suit the individual) ;

One 1/16 in. thick bakelite panel for the above
box.
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" OF RESISTOR
I REPLACEMENTS
f ve.upto/O Watts

E plete stocks of 1, 13, 12, 1. 2
I
i

i{ work of two or more. it

"4 FREE! Write for the new IRC
-1 Catalog listing the complete IRC

825

g
.

SERVICE
HINT....

FLE PP ige

éot hundreds 3'

« + «+ No need to keep com-

or 3 watt resistoral No lost
time or lost motionl Just
carry a few IRC 10-watt fixed
and adjustable Cement
Coated Power Wire Wounds
and you’ll be prepared for
hundreds of replacements—
almost anything up to 10
watts. A small stock of IRC
Type ABA Adjustable units
gives you dozens of ranges.
Simply set the adjustable
slider on the exposed track
of wire to tap off any desired
resistance value up to the
maximum range of the unit.
4 Additional taps can be used
! to make one resistor do the

[ ] {¥e
Resistor and Volume Control

i line for radio service, amateur.
enginesring and “'lab’’ werk,

| HTI.'-R NATID‘HAL
RESISTAH{!E COMPANY

401 W. Broad 5
17 L

. Philadelphia.

In Camada Toronic, O
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Another Original
Shaney Achievement

AUDIO SPECTRUM CONTROL

The most remarkable developirent in the ampii
fier field since the udvent of the beam pomer
tube. Not a new medel, but a new development.
something that You can hear and feel. 11 adds a
new mesning {0 high fidelity, and brings life-
like realism to amplification. Can easlly be acded
to any or amPlifler. Improves frequency
response Of any mierophone, and compensates for
speaker dediciencies.

Write for compleie details and
apecial introductory prices

AMPLIFIER CO. of AMERICA
3747 West 20th Street Kew York, N. V.

FREE!

HAMMARLUND
NEW *° 3 8 ]
RADIO CATALOG

The latest Hammarlund cataleg with
complete data. illustrations. draw-
ings and curves on the entire Ham-
marlund line. Address Department
RC-6-38 for your free copy.

HAMMARLUND MFG.
424-438 West 33rd  Street.

CO., INC.
New York City

RADIO ENGINEERING

RCA Institutes offer an intensive course of
high standard embracing =all Phues of Radlo
and Television. Practical trainlng with modern
equipwent at New York and Chicago schools.
Also  speclalized courses and ome _ Stuly

gou;l;:‘umt,l?g'e.r **No obligation®” :{'-n Catalog
RCA INSTITUTEG lnc.

A Radio Corporalion of America Ser
78 Variok 8t., Now York 1154 Mmhmdln Mul. cnlealo

RADIO IN IT'S ENTIRETY! _

#B.A" serves the trade with tvery need
in radjo—complete 160.page catalog of
nationally known radio récelvers, publie
address, parts, supplies and equipment.
Orders shipped same day received.

COMPLETE CATALOG AVAILABLE
BURSTEIN-APPLEBEE CO.

GUOLT UNIVERSAL POWER PACK

At Less Than Price 6-Prong Synchronous Vibrator Alone!
LISTS $15.0C OPerates 2 volt set from 6 volt storage
battery, also Operates 6 Volt house
sets, auto sets. 8. W, transmitters and
receivers, Output. 180 Volts at 50
M.A. On 4§ Volt cell suPplies 120
Voits st 30 M.A. Housed In case
3*x413~x6%*. Ship-
ping Wt. & Ibs. ONLY s3m:1'
ARROW SALES COMPANY

Chieago, HI.

Piil- 1 McCED 5T,
BANEBAR CITY, MO,

Correspondence Courses |n

RADIO ord ELECTRICAL ENGINEERING

MELECTRICAL ERGINEERING 57t 2052 7rive

of wide elec.
trical field. Prepare ynur:-ll. lt l..ow Cost, for gecure fue
ture. Modern, llmﬁliﬂ = ‘ " ‘under l’unddt.mlckl
X r- ne courge in 3
RADIO ENG'NEE ING [ drons Photo-slectric  wark:
1o be luP!r-:ervln man, real v tu

sither course,

o
Get copies of -chool cat lt\ldant

I.IIIMI ENQINEERING SCHOOL, Bus 0d1-83. LINCOLN, NEBR

|
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IT'S EASY TO BUILD THIS "BROWNING 83"
4-BAND SUPERHET.

{Continued from page B04)

If the LLF. amplifier has been adjusted by the
above procedure to nearly its most sensitive
position, a hiss should be heard with the antenna
disconnected.

(9) Set the tuning condensers so that no sta-
tion is heard.

(10) Readjust the top and bottom screws on
LF.T.1 for maximum hiss.

(11) Readjust the top and bottom acrews on
LF.T.1 for maximum hiss,

The 1F. transformers should now be properly
aligned at 456 ke, If the experimenter is expe-
rienced in making adjustments on L.F. amplifiers,
the link circuits may be very slightly adiusted for
maximum hiss, As before indicated, these link
circuits are adjusted by means of the center
screws in LF.T.1 and LF.T.2.

If the wiring has been carefully done and the
leads made short, the IL.F. amplifier circuit should
not cscillate when the 1.LF. GAIN control is fully
advanced.

FINAL TUNER ADJUSTMENTS (WITHOUT
A SIGNAL GENERATOR)

With the antenna disconnected and the receiver
turned on (volume controls at maximum, tone
control turned counter-clockwise as far as pos-
sible without turning off receiver) make the
following adjustments:

(1) Set the band-selector switch on band 4.
(2) Turn the pointer to approximately 1.4 mec,
(If a station is received at 1.4 mc., adjust
the tuning condenser slightly above this
value to a position where no signal is
heard.)

Refer to the illustration supplied with tuner
assembly for the position of the antenna
and R.F. trimmers for band 4.

By means of an insulated serewdriver, ad-
just the trimming condenser on the an-
tenna coil of band 4 for maximum hiss.
Adjust the trimming condenser on the R.F.
coil of band 4 for maximum hiss.

Turn band-selector switch to band 3,
Adjust antenna and R.F. trimmers for
maximum hiss with tuning condensers set
for a frequency of approximately 3.6 mc.
Turn band-selector switch to band 2.
Set pointer at about 8.0 mc. and adjust
antenna and R.F. trimmers for maximum
hiss.

It is difficult to adjust band No. 1 for maximum
hiss; therefore the adjustments for this band
will be treated separately.

(10) Set band-selector switch on band 4.
(11) Turn pointer to approximately 0.6-mc.
(12) Adjust padding condenser on band 4 for
maximum hiss. (This padder is adjusted
with an insulated screwdriver through the
hole provided in the rear of the chassis,
the band 4 padder being adjusted by means
of the bottom right-hand screw as viewed
with tuner in its normal position.)

Turn band-selector switch to band 3.

Set dial pointer between 1.6 and 1.5 mc.
Adjust padder on band 3 for maximum
hiss. (This padder is adjusted by means
of the screw placed slightly to the left and
higher on the rear of the tuner chassis.)

The padders on the other 2 bands are of rela-
tively large value and are not adjustable. Very
stable fixed mica condensers have been used for
these padders. It is always advisable, after the
padding condensers have been adjusted as de-
scribed above, to again check the adjustments on
the trimmers since these adjustments may have
been very slightly altered. In other words, after
having adjusted the padders, go back and check
the trimmers as Dreviously described. All of the
above adjustments are made on noise, and noise
alone. If a station is tuned in during the process.
detune so that no broadeast is heard.

(3)
(4)

(5)

(&)
(9)

(13)
(14)
(16)

ADJUSTING BAND | TRIMMERS (WITHOUT
A SIGNAL GENERATOR)

With a very short antenna connected, and the
volume controls turned to maximum. proceed
as follows: (Refer, once again, to the illustra-
tion supplied with the tuner assembly, in order
to quickly locate the trimmers mentioned below.)
(1) Set band-selector switch on Band 1.

(2) Tune-in a broadcast station or other signal
between about 15 or 16 mc., the weaker the
signal the better.

(8) Adjust the trimmer condensers on the an-
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tenna and R.F. stages for maximum signal
strength. On Band 1 there is a possibility
of adjusting the trimmers to the image fre-
quency instead of the true frequency. It
may be found that there are 2 signal
maxima obtained when the entenna or R.F.
trimmers are adjusted. The correct setting
for these trimmers is that setting which
gives a maximum response when the ad-
justing screws are advanced in a clockwise
direction by a greater amount (greater
capacity).

It will be noted, in the alignment instructions,
that the trimming condenaers on the oscillator
coils have not been altered. This adjustment
changes the frequency to which the set tunes
with the tank condensers in any fixed position.

ANTENNA INSTALLATION

If DX reception is desired, a good antenna in-
stallation is essential. The °Browning 83" has
provision for a doublet antenna and if the re-
ceiver is being operated in a noisy locality, it
is advisable to use a suitable noise-reducing an-
tenna system comprising an antenna properly
placed as far as possible from the interference
sources and a lead-in so designed that it does
not pick up either interference or signal. Since
man-made static is usually earried by conductors,
such as electrical wires or metallic structures,
and radiated from these only a relatively short
distance, it is advisable to locate the pick-up
system of the noise-reducing antenna as far
as possible from metallic structures. Usually, in-
terference radiation from a metallic structure
will be very weak at a distance of about 50 feet.
If the receiver is located in a relatively quiet
neighborhood a8 regards man-made interference,
an L- or T-type antenna of 30 or 40 feet total
length will be entirely suitable.

It may or may not be advisable to employ a
ground connection with the °“Browning B838."
Sometimes connecting the ground binding post
on the receiver to radiators, water pipes, etc.
increases rather than decreases interference due
to man-made static. This can be determined by
experimentation.

Sometimes less interference is encountered if
s filter is placed at the outlet of the 110-volt
circuit. All precautions possible have been made
to keep interference from the lighting circuit
out of the receiver, For this reason & condenser
has been put across the 110-volt line and an
electrostatically shielded power transformer is
employed. However, if there is a great amount
of interference coming in over the power line
circuit, some of this interference may be radiated
by even the few inches of 110-volt lead before
it is eliminated by the radio frequency bypass
condenser. In such cases, a filter at the 110-volt
outlet will reduce this interference.

This concludes the description of the
“Browning 83" receiver. Radio-Craft recom-
mends this set to Service Men and set-builders
as a superlative instrument incorporating all
the modern refinements essential to efficient re-
ception of DX broadcast and short-wave stationa.
This radio set will come as a welcome relief to
DX listeners who have been disappointed in the
performance of less-modern all-wave receivers;
the noise-free performance of this set as com-
pared to earlier types in which the signal-to-noise
ratio had not been given paramount considera-
tion will be a revelation.

e

READERS' DEPARTMENT
(Continued from page 810)

without a description of the phono chassis having
appeared. Do you plan te run this information
in a forthcoming issue?

FranNK A. HuBBarD

Sinee provision was made on Chassis No. 8
for connecting a phono pickup, any type of
mike or a low-gain preamplifier, it was felt that
a description of Chassis No, 6 (the phono sec-
tion) would be superfluous.

Further, adding a volume expansion circuit,
according to the original plan, it was later felt
would lead the builders into serious difficulties
{(from an operating standpoint).
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A HOME-MADE INFINITE-
RESISTANCE TUBE CHECKER

(Continued from page ROR)
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suitable to our application in view of its all-
electric operation with 2.5-volt heater line.

As per the schematic (Fig. I, D’art 1).
it will be noted that there are only two input
terminals to which all connections to the tube
sockets are made. A flexible grid lead is pro-
vided from a central location about these sockets
as It serves A% common connection to the con-
trol-grid cap of these tubes. Pin-jacks are ako
provided, to which test leads may be attached
when it id desired to check the leakage of elec-
ticlytic condensers or the resistance of high-
value rexistors.

It should be noted that the S.P.D.T. switches
are in the "off" position when they are up or
in contact with the top terminal line ecircuit
to the plate, Switching means as provided for
one socket are shown in the diagram. Note
that one individually manipulated switch is
provided for each eclectrode of a tube, A set of
% switches will be found adequate means of
controlling the leads to the set of sockets used.
Here all 4-prung tubes will be checked in one
4-hole socket and so on for 5-, 6+, 7-, and octal-
prong ecmbinations,

In checking tubes, the T-megohm resistog in
the grid circuit should be empluoyed; the other
resistances are used when checking condenser
leakuge and unknown values of high resistance.
For the latter the milliammeter scale may readily
be calibrated by using known resistance stand-
ards or interpreting these values from rcspective
scale numerals. Scale deflection limit can be
controlled by the correct selection of the proper
resistance. The variable resistor R2 is adjustable
to permit setting the scale when checking tubes.

OPERATION OF THE NOISE-AND-SHORT
CHECKER

As previously mentioned, all tubes checked
for neise and shorts must be cold: with the
exception of the check for heater-tocathode
short, when the tube shoull be preheated. The
heater is then checked against the cathode.

Assuming that the V.-T. V.M. and amplifier
are now in operation, the milliammeter should
be adjusted to zero, bheing certain that the
switches are all "off” and that the 7-megohm
resistor is in the grid circuit. A low hum may
be audible, which is permissible; but it should
not be of =0 high a level as to be distracting.
After inserting a tube in the proper socket pro-
vided and by first depressing one switch lever,
the one electrode in which circuit this switeh
i> inserted will be checked against all the other
tube elements together and across the voltmeter-
ohmmeter. Successively the remaining switches
are manipulated, respectively and in seuuence,
until an abnoermally loud noise emanates from
the apeaker. This is an indication of current
feakage and upon further observation it will be
noted that the milliammeter supports thix fact
by a scale deflection registering the amount of
resistance present. Tapping the tube will give
further evidence of the nature of the short as
indicated simultancously by both speaker and
meter needle.

Hence, it may be seen that thix affords a
very flexible system of testing tubes. It permits
the operator to segregate and isolate cach inde-
pendent electrode of a tube and anulyze its
behavior with respeet to the rest, rewardless of
bow large this number may be. A good tube will
check without any indication of noise or meter
deflection.

THE AUDIO AMPLIFIER

For the practical as well as the psychological
effect. an audio amplifier is necessary to amplify
the output of the V.-T. V.M. in order to better
assist in the interpretation of the condition of
the tube. Nuisy tubes are caused by vibrations
of loose elements within the tube which. when
applied to this circuit, have the effect of vary-
ing and altering the interelectrode capacity of
the tube to a sufficient degree to cause inxtability
of the input to the V.-T. V.M. This is of course
detected by the V.-T. voltmeter and is passed
on to the amplifier where it undergoes amplifica-
tion and manifests itself as abnormal, erratic,
or spasmodie reproduction.

The circuit utilized is of conventional design
and quite suitable fuor this purpose. A number
of various types of circuits have been tried
and tested but this one was chosen because of
the commonly used tubes it employs. Either
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771 is a compact,
inexpensively priced
WESTON tube-checker
plus continuity tester

Like servicemen everywhere. you'll find this
compact tube-checker, volt-ohnuneter com-
bination the handiest tool in the shop. i~
striking appearance makes it ideal for tube-

| selling in the store. Its voltage and resist-

ance ranges, coupled with its portahility.

| make it ideal for rapid bench testing. And

its compactness and light weight make it
unequalled for trouble-shooting in the
home. Listed below are a few of its out-
standing features. But be sure you get all the

| details. Send for complete information today,

Wired for testing latest tubes. and tubes
with wandering filaments . . . Neon short
check whiile tubes are hot . . . Cathode
leakage test of correct design . . . Indi-
vidual tests on elements of diodes . . .

827

Voltage ranges for point-to-point testing
. « » High and low resistance ranges for
conlinuity testing with Duilt-in filtered
power supply... Actual condenser leakage
measurements—all types of high and low
volltage condensers—read in ohms on meter
seales .+ . .+ Positive line voltage control.
Weston Eleetrical Instrument Corp., 399
Frelinghuysen Ave., Newark, New Jersey.

WE ST'ON Radio Instruments

a magnetic or dynamic reproducer may be used,
but we have found that the former type delivers
sufficient output for the purpose. It is sugpested
that a 6-inch speaker of good construction be
employed—npreferably one of the high-frequeney-

reproduction type which will accentaate the
noise frequencies to roud advantage, An adidli-
tional output indicator in the form of a 2E3

“eye'' may be added for visual observation if
derired. This would provide a suitable mute or
indicator for the benefit of near-leaf customers.

THE POWER SUPPLY

The dual unit power supply was designed a=
a means of providing sutficient reserve potential
for the heavy drain imposed. It also supplies
separate plate voltages, thus tending to minimize
and maintain a low noise level by eliminating
common conductive coupling paths between the
vacuum-tube voltmeter and the amplifier. Al-
though the 27 supblies sufficient potential, it is
possible to employ 20's in the same manuer.
Gouod-quality filter condensers are important ; and
transformers and chokes should be mounted so
as to prevent coupling with each other. The
use of condensers in the primary circuit of the
power transformer for bypassing and eliminating
60-cycle-frequency modulation is essentiul and,

in stubborn instancer, R.Fs chokes may be of
assistance,
Wiring. Coummon push-back hookup wire may

be employed in wiring the auwldio amplitier and
rectifier sections; however., we recommend the
use of a good conductor in wiring the V.-T.
voltmcter and particularly the test bDanel,
otherwise cabling cannot be praeticed without
anticipating residual hum. We have stead-
fastly recommended ignition cable having thick
insulation for anti-capacity efficiency. The use
of busbar is also practical for a true instru-
ment-like appearance, but must be kept well
apart to defeat capucity effects. Of course,
all low-frequency A.C. filament wiring must
be twisted and must be kept away from the
V.-T. VM.

SUMMARY

Our experience from the use aml production

of this tube checker has demonstrated its
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versatility and thoroughness of applicability to
¢ eryday tube problems and having thus recog-
nized these unusual gualitics and advantages not

possessed by any other checker, the author
recommends its use to fellow radio technivians
who have from their experience learned to

appreviate the things that this apparatus will
acromplish,

It pruvidee ane of the most certain forms and
perhaps the most reliable and undisputable
method «f determining the exact conditivn of any
and all types of vacuum taubes when employed
in covjunction with a yood tranaconductance or
emignion  tester. Its systems of indication are
simple enough for the layman to easily under-
~tand without difficult interpretations of graphs
and arithmetical calculation. Given these simple
means of explanation it shows tubes up without
doubt that it becomes the most conclusive
form of tube seller available.

All of the components employed are of standard
mannfacture and should not warrant discrimina-
tion to insure satisfactory operation if the other
construction and wiring details are closely fol-
lowed. Careful filtering and shielding are im-
portant as well as the correct placement of the
chokes and transformers. which should be
monnted with core axes at right-angles to each
other. More serious as a source of trouble, from
our experience, has heen the presence of poor
inanlation. Non-hygroscopic dielectrics are es-
sential for year-'round operation, and for this
reason this checker will not operate properly
in tropieal or humid countries. We would fur-
ther suggest that isolantite sockets be employed
in lieu of the bakelite type as shown in the
photograph,

R

IN JULY RADIO-CRAFT—

The furtheoming issue of Radio-Craft will
contain the schernatic circuit, list of parts,
and complete details for making a modern
hixh-fidelity tuner. Don’t miss this article,
set  builders, P.A. and

you specialists,

Service Mon!
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MILLION TUBE
TESTER

FEATURES

Emission
Metal Tubes
Shorts Hot
Leakage Hot
Resistance
Electrolytics
By-Pass
Condensers
D’ Arsonvat
Meter

MODEL CP

31395

NET

MODEL TM $16.95 Has 3” square meter and
continuous line voltage adjustment.

Direst orders require deposlt amd name of your

Jobber,
M Ill 0" RADIO AND TELEVI-
' SION LABORATORIES

559 N. UNION ST., CHICAGO, ILL.

DRILLS -GRINDS-SANDS -SAWS
POLISHES -SHARPENS - CARVES
The new WHIZ ELECTRIC TOOL is the

handies| most  useful

mlﬂ!. ol a dellute instrument but &

wer tool ever
.
gred ool e y effective for l
|>olh ﬁlaw and pmhum work, Drilla |
throu; 14 inch iron plate in 42 seconds
or engrayves I.mrlruu- designs on jewelry. 1
Iland teral:  Metals-Woods, '
T

les A
Alloys  Plastles - Glass » Steel - etc ves
time. Eliminates ledknu.va labur. Plug into
uny socket AC or 0 volts. uck 14 inch capacity.
a l’(.uorful. triple geared motof. *'Worth
M STAND-

18 instantly
I rn‘l‘ ‘for limited
Accessory ouund(_.\%Iuo

nterchan ell»]e) Special  Introductory
2) includes met of drills,
mounted 134 i Frmler, sanding discs, cutting
wheels, mounted brush, polishin; wheel. car\mu bur. ete.
FREE with each outflt ordered y poslage on
all shipments. Will send C.0.D
10-DAY TRIAL_MONEY !ACK GUARANTEE

Special "'2.SI'ERED” MODEL combines Normal Speed
lnd }lll!h S in one oulfit (uses 200 uccesBOTICR)

? 95 complete, with same accessoly outfil
w- ue 3 FREE,

PARAMOUNT PIWIJ. C0., Dept. G-AC. 48 W, 48th 5t., New York

00 You llkl
ADIO

If you want t0 know em-
ploymen( opportunities
and requirements in dio
and related induseries, get
Narional's of factn.

Sead ﬁo! YOUR

FREE COPY TODAY
Dept. RC § 4000 5. Figueree

NATIONAL

Les Argel

‘® SERVICE MEN—DEALERS ®

2_scetion telescopic chromium plated SPECIAL

Aerials Ward Coronation, Duor Hinge

Type. List $2.76

Ward Mainliner, Side Cowl type, list $2.95 Speclal..$.89

LOWEST PR'cE on standard brand awlio radios.

1937 PHILCOG AUTO.-RADIOS,

iist $52.95, Special $16.95. Reductions as high as 70

Pper cent off, Write NOW for complete price list.
PRECISION RADIO CoO.

Telephone—ROCKWELL 7763

1432 8. St. Louis Ave. Chicago. Tif.

MODERMIZE YOUR OBSOLETE
TUBE CHECKER OR 5ET
ANAL'I"IER with “PRECISION"

PRECISION -H-F'P-MIH-TUS CORP.

AR FAST NEW YORH AVE, BRODELYMN, &, Y

BI-PHONIC
REPRODUCER LABORATORIES

45 Ashliand Avenue, Baldwin, L. f., N. Y.

BI1-PHONIC 52
REPRODUCERS and up

Send for Descriptive Literature
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‘ HOME RADIO DIATHERMY—A GROWING FIELD

field of a short-wave set—cocked though the
outer atmosphere was at normal temperature. If
a properly designed set could do that, why eould
it not also heat the body internally? The tem-
perature could be controlled—something impos-
sible to do by any other means. This led to the
development of Short-Wave Diathermy which has
definitely taken its rightful place in the medical
field.

But another of the wonderful achievements of
| modern seience has been the development of a
home-model short-wave diathermy wunit that
| operates automatically, safely and efficiently.

Many suffering from ailments that will re-
spond to short-wave diathermy applications are
confined to their homes and cannot conveniently
travel outside the home for these applications.
Also, there are many living in communities
where ready accessibility to short-wave diathermy
is lacking. It iz to these people, especially, that
| the portable Short-Wave device is a blessing.

Hippocrates, the "“father of Medicine” is credit-
| ed with having said, in eflect some 2,300 years
ago—

"'Give me the powcr to creatc fever and I unll
be able to cure disease.”

But it was not unti] the very eve of the World
War that Hippocrates' prophecy was fulfilled—
and it was a °“‘radio accident” some years later
that finally established teday’s Short-Wave Dia-
thermy. In a research laboratory, in 1929, a
physicist found some of his assistants developing
fever of unknown origin while at work. Iie traced
this to their experiments with short-wave broad-
casting apparatus.

Fever, authorities point out, is used not mere-
ly to kill by heut the germs of certain dizeases.
but also to help the body rally its defensive
forces against disease— A8 they cxplain: The
fever increases the number of white 'nolice”
cells in the blood which fight invading germs
and peps them up to redoubled activity. It also
| spceds up blood circulation, sometimes as much

as 400 per cent. This gives the tissuwes which are

"fighting for their life”’ an increased supply of
\ blood. and at the same time carries off poisonous
| by-products more speedily,
|
|
|

THE MODERN WAY TO COMBAT PAIN

The oldest known diseases of mankind are
rheumatism and arthritis, They occur more fre-
quently than any other chronic maladies. They
have been the cause of intense suffering since
time immemorial. This was the scourge in carly
Egyptian, Greek and Roman days. mentioned in
history.

In temperate zones, such as the United States,
| rtheumatism and arthritis are very common and
are particularly evidenced in peaple over 50.
Life is made almost unendurable for these suf-
terers. Although infants of 10 months may con-
tract it, it is especially observed in adults.
| usually over 30 years of age.
| The sufferer is faced with a future that is
fur from pleasant. He becomes distressed and
in many cases incapacitated. He suiTers ex-
cruciating pain and becomes more or less
crippled.

1SH0RT-WAVES RULE HUMAN ILLS

Short-Wave Diathermy is still in its infaney.
About 5 vears ago this business was in the
embryonic stage, A crudely assembled spark
oscillator was offered to the public and this
was the forerunner of the bpresent-day short-
wave generator.

Just as ultra-viclet and infra-red finally came
out of the hospital and physician’s office and
| into the home, now. too, Short-Wave Diathermy
simplified and easy to apply. and just as potent,
comes inte the home.

Short-wave diathermy's extraordinary powers
in relieving the anguish of arthritis. ncuritis,
rheumatism, sciatica. lumbago and kindred ail-
ments, are well established.
|  When sun-lamps and other modalitier of heat
made their bow. the doctor and physio-therapist
were the only ones to use it in their practice.
Today, every drug store, hardware store and de-
partment store offers sun-lambs for sale. The
lowest fee for an individual application of
*'Short-Wave” is $3.00. Usually a series of treat-
ments is required and it becomes too expensive
for the masses. With a portable in the home.
at a price within the reach of all, every sufferer
| can avail himself of this wonderful treatment.

1 should like to stress the fact that short-
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{Continucd from page 796)

wave therapy has long passed the experimental
stage. It is an accepted method by the entire
medical profession, throughout the entire world.
Current periodicals, the world over, have and
still are extolling the virtues of short-wave
energy, in treatment of an enormous variety of
ailments. The public at large is quickly becorn-
ing short-wave conscious and the time is ripe
to invade this great potential field—the home.
Every family becomes a prospective buyer.

THE MODERN SHORT-WAVE UNIT

Short-wave diathermy portables are designed
to meet every conceivable requirement for the
most simple, practical and convenient applica-
tion in the home. The remarkable simplicity of
operation, the deep penetration and the auto-
matic timing device are in strong contrast with
the older methods of strapping on metal elec-
trodes with their potential spark burns and the
uncertain results due to their inability to deliver
deep heat.

THE PHYSIOLOGIC ACTION OF
SHORT-WAVE DIATHERMY

Short-wave diathermy penetrates deep into
the tissues of the flesh and into the bone, caus-
ing heat units that set up an excessive accumula-
tion of blood. This action, known as hyperemia
increases Jocal nutrition—produces beneficial
chemieal changes in the body—and causes the
white blood corpuscles to destroy any microbes
which may be present.

By producing hyperemia through the use of
short-wave dinthermy you are simply aiding

nature in using the natural curative powers
of the body which may reside in the blood.
This induence on the circulatory (function

causes the vast capillary net-work of the skin
to be completely filled with blood—thus relieving
congestion of the liver, stomach, spleen and
other internal parts.

Daily repetition of short-wave diathermy
tends to restore normal conditions gradually.
The circulation becomes more and more active
and the amount of bloud in the over-burdened
internal organs is diminished as the vital re-
sistance of the tissues is increased—the digestive
secretions resume their normal functioning, and
the liver, adrenals, lymphatic glands and other
poison-destroying organs are again effective.

EFFECTS OF SHORT-WAVE HEAT

In addition to alleviating pain and stimulating
the blood supply in the area between the elec-
trodes, these short-wave impulses dilate the
arteries and blood vessels. increase oxidation and
nutrition, and hurry the elimination of toxic
paison and waste materials. The heat produced
by short-waves has a sedative effect and induces
sleep.

Many of us will recall that heat held a
prominent place among Grandmother’s remedies.
For stomach ache we were compelled to drink
hot water and hug a heated dinner plate. Heated
soapstones. bricks. flatirons. and jars filled with
hot water. were packed around us when we
had a chill, or placed along the spine when it
ached. Hot water was the remedy par excellence

for infections of all sorts—boils, wounds, ab-
scerses, etc.
The trail blazed by our grandmothers. as

noew applied by modern methods for alleviating
pains, aches, inflammations and congestions, has
broadened. Short-wave diathermy has brought hope
to thousands suffering from arthritis and other
rheumatic ailments. Only short-wave diathermy's
ultra-modern radio-waves bringing their sooth-
ing power to the relief of pain can convey heat
through the skin and pass it to any particular
part of the body deep down to the very center
of an aching muscle, sinew or bone, down into
the tortured rheumatic joint itself. Grandmother’s
methods attempted to do what short-wave dia-
thermy actually accomplishes.

Short-wave diathermy has won high laurels
in the mediceal world. 1t is used by leading hos-
pitalz and phyxicians.

Short-wave diathermy is at the place the
Radio Industry was 20 years apo. The product
is more or less standardized and those who ap-
plied intelligence are today making progress at
a rate comparable to the pioneers of the now
firmly established Radio manufacturers.

The big money in this business lies in in-
stalling equipment in the home. This should be

{Continued on following page)
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SERVICE MEN!—ADD THIS PUSHBUTTON-TUNING
CONVERTER TO ANY RADIO SET

(Continued from page 810)

THE SET-POWERED PUSHBUTTON
"ADAPTER"

Figure 1B shows the circuit of another type
of pushbutton tuner, suited to installation in
superheteiodyne receivers only. It is a single-
tube Job, drawing its power supply from the
set to which it is connected. Its one tube, n 6AB.
acts as oscillator and mixer, its outbut being

“tune’’ the trimmers and thereby setup the
desired 8 stations. The lower row of trimmers
adjust the oseillator circuit and the upper row.
the antenna circuit. The former uare adjusted
lirst, until the station is heard. Then the antenna
trimmer is adjusted for maximum strength und
clarity.

Names of manufacturers will he supplied upon
receipt of a stamped and seif-addressed envelope.

~ CONVERTER

Brown
L&

BLatx
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a v

1 T .
.'(: b)sr/

Fig. I. At left you see 2
‘2’*1 diagrams of importance
/'l:’! to gervice Men.
socxu At A is shown the
15.000 0 — eonou pushbutton-tuning c¢on-
Ve verter. It connects to the
antenna and ground posts
""“":"’, of the radio set and is
O2-MF 150000 /Lu' self-powered; hence, it

does not require wiring
into the radio set with
which it is associated.
At B is shown the puth-
button-tuning adcepter, It
connects into, and de-
rives its power from, the
associated radio set.

fed directly to the plate circuit of the mixer
tube in the receiver with which it is used.

With this unit. connections must be made to
antenna, ground. mixer plate. positive “B.
heater cireuit. R.F. grid-return (A.V.C. circuit).
and to an opened cathode circuit.

The panel layout of this converter is similar
to the one nreviously described. and the means
of setting up the stations is the same. On the
front panel are two decorative metal strips.
which when pried off, reveal holes through which
an insulated screwdriver may be inserted to

HOME RADIO DIATHERMY—
A GROWING FIELD

(Continued from preceding page)

notably interesting to radio dealers nnd radio
Service Men. The home user is the higrest cus-
tomer—ne one is hetter fitted to install these
units in the home than the Radio dealer.

The home muarket should eventually be, and
I believe will be, the preatest market for short-
wave diathermy, in the future. It will bring
more pleasurable hours free from pain and year
round comfort to sufferers. 1 believe the day will
shortly be here when all but the very poorest
will own a Portable Short-Wave Diathermy unit
instead of moing to hospitals or doctors. A unit
in the home 1s cheéaper, more convenient, and
tills a want leng felt by the sufferers who can-
not alford large fees.

People will demand the comfort
from puin that short-wave diathermy
This nssures a waiting demand for this type
of equipment. It is not a periodic business he-
cause suffering knows no season. Sales are con-
tinuously active.

In conclusion let me point out that those men
who possess the vision to recoghize the vast on-
portunities of this business should profit hand-
somely—provided they don't let the grass grow
under their feet.

Names of manufacturers will he supplicd upon
reteipt of a stamiped and self-addressed envelope.

and relief
provides.
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EVERYTHING IN RADII]

Dealers! Service Men ! Sound
[Men! Amateurs! Set Build-
ALLIED'S big. new
|Spring-and-Summer  Cata-
|lnu hrings you ever¥thing
in Radio—at  sensationally
low  prices!  Over 12000
Datls;  revolutionary new
0\ s¥stels  for  every
burpose—I10 10 (0 wat

|pormhie. mobile.  yerma-
neat;  all types of  latest
iest eqnlbment: new Amu
teur  (ear;  Kits:  bhouks,
tools. ete.—and 06 new,
supervalue KNIGHT RHadlos
with  'ush-Butten Tuning.
tete.. al_amazing low priees. Radin men everywlere say
“ALLIEDY'S eatalog saves Yo time and money:!™ Send
{coulon  now l’Dr S[pring-ahd-Summer lssue—it's FREE

FREE! RADIO BUILDER LISTS

We supply Fres Parts Lists of
matched kits for building any ecir-
cuit described in this or any other
magazin¢. Just specily where seen.

\ FREE CATALOG

ALLIED RADIO CORP.
833 Jackson Blvd,
Chicago. |il. Dept. 2-F-8

I Send me your new Spring-and-Summer eata-
tog—F REE.
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CAN HAVE A SERVICE
BENCH LIKE THIS!

It’s 6 TIMES EASIER...
to Start with ARCTURUS

Arcturus Dewn Payments average onlY about ONE-
SIXTH what You have to upay on other deals
in some tases as little as $3.00 is all you need to

start! And REMEMBER!—Ther# is no premium
added to Arcturus hrices—your tube purehases. NOT -voryuuln:. you aeed 0o make
YOUR CASH, pay for the equipment. yours ‘'the "Besi-cquippeq Shop
Town! ube Texlers
Sot Testers, 0aci|10scobes. Cot

. . - EASIER TO FINISH, TOO!

AMore pood news your tube purchases are held
10 ansolnte minimum-—-many unhs reaulre the
purehate of less than one tube a day!

In short. Arcturus brings you iop-unality tubes-
keens tlwm moving with a rompieie line of sales
helbs—glves You substantial EXTRA PROFITS in

the form of modern eduibment. You CAN'T lose!

INDEPENDENT TUBES FOR DEALERS WHO
DO THEIR OWN INDEPENDENT THINKING
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Equipment
Offered Includes

binatlon  Units.
verlisingg Clock. & Eenuine Neor
Shirn.
At many  others!
talis.

. .. At the LOWEST COST
Ever Offered in ANY Deal!

Waiting until you can afford to bay
modern shop equibmient
Walt no lonxer' The Arcturus
Eauipment Deal gives you up-toethe-
te  equinmen mmediately —alniost
FIEE: Muke your shop 1del  of
effiefency  with  the tinest equipment
money catt buy--but doa’t pay for it—
your gmirchuses of Arcturus Tubes do
that! Eabier Calrer Largain

from any standuoint—ihat’s the Arcturus
Eauimmeal Dheal!

.\rcmrus wives yoy the finest qupv
ent ut  less actual cost! You
lltu tubes at Standard prices. une¢
cenl has heen added te defruy the cost
of the equinment. Moreover. Arcturus
Down I'a¥ments are MUCH LOWER.
Tube requirements. 1o0. are

reasonuhle,
Get the faets! Cowmpare the
Arcturus I'lan, point-for-
point, with any other ileal
~—then you be
the judge!

an_ Electrie Ad-

Portahilc Ty pey riters

Get the de-

MAIL THE COUPON!

[T ArcTuRUS [RADI0 TUaE co. ce |
I Newark, N. l
without rusl or obligation on my part. send
details of your new equinment deal. 1
Name _ - = ‘
Street SS— I
City siate -
O I am a dealer O I am a serviceman I
My Jonher s — S—
¥or mll\[‘l‘l“.‘ll(".‘ D-Ih've ruunou un nenny pﬂnloard |
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“DEPEND ON DEPENDABLE"

DON'T BUY J
TEST EQUIPMENT

Lrtii you've investigated
Redio City products., See
‘cbber, Write to Dept.

vour

| PRODUCTS CD.

Bl PARK PLa [ J HEW YORK CITY

RADIO

bioadcasting, avistion and police radlo, servicing., merine
rudio telegraphy and telephony, Morse telegraphy and rail-
way accountlng taught thoroughly, Englnecring caurse of
nne mouths” duration equivalent to three Yoars of college
radio  work. expenses low. Catalog free. School
estublished 1874,

ge's Institute, Hudson St., Valparaiso, Ind. |

THE SYLVANIA TECHNICAL MANUAL is
a real help to servicemen. It lists over 200 tube
types, gives circuit application information on
cach. Tells all about glass, metal, "G"™" type and
Sylvania “Ballast™ tubes. as well as those for
Majestic receivers. Contains typical circuit dia-
grams, bias resistor charts, elc. Send 25¢ to the
Hygrade Sylvania Corp., Dept. RC-68,
Emporium, Pa., for your copy.

PATENT S—TRADE MARKS

Al eases submitted glven personal attention by
members of the firm

Form © Ev ldme of Concepimn and
""How to Eatnbluh Your Rights''—Fyee
LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
436 Bowen Bldg. Washington. D. C.

Cnmplz’rc Electric Plants

Ouan A, C. plsate iuroish same ~urrent a8 rits
hines_ 110 \olt, GO Cycle  For farma. camps,
conatruction lnh. Operate rolios, water vvs-
sem=, all apphiatees. New models. 35 10

watts. 6,12.32and 110 volt D Models $57.50
ared up M-o combination A, C, - D. . units.

Shipped complete. tesdy to run
Write for detalla
D. w. ONAN & SOVS

Ave..

You need our 1938 Catalog

it illustratee and describes our complete
line of

RACKS ¢ PANELS ¢ CABINETS

FOR ALL RADIO AND P.A. NEEDS
Write for your Free Copy Today!

PAR-METAL PRODUCTS CORP.
3527 4ist St., Long island City. N. Y.

n: RADIO

How would like to save up w 50% on
Nationally advertised Radios. such as Strom
berg Carlson Philco. RCA. Zenith. G F
etc  etc  for home, farm and auto. over
400 models to choose from  Alsu hundreds of
electric apphance irems for the home Wnite
today {or the new 1938 glamt catalog FREE

YOU
WANT

Better - Quicker - More Profitab;Sero-
icing with RADIO CHASSIS CRADLE

Service need the
RADID LE.  (ehasnis
eradie} for officiont servic.
ing nl teating anq
inZ of receivers
fera. Fqulrmlm clamps to
cradle Wwhich

Juated

shons

WM A.THOMAS C0.321 GARNIIEST.,MEIAH WISSONSIN |
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{Continued from page 796)

the most convenient and most popular method of
accomplishing this is shown at Fig. 2B. Good
puper condensers of high working voltage and low
leakage are preferable. The use of higher ca-
pacities than those shown is not recommended.
Where a volume control for the headphones is
desired, employ a 0.5-megohm potentiometer con-
nected as shown at Fig, 2C. Incidentally, thee
same terminals may be used for external con-
nection of a magnetic speaker, which may be
placed several hundred feet from the recciver,
provided paraliel rather than twisted lines are
employed.

In some instances, it may be desired to cut in
either the headphones or receiver reproducer, or
bath together. This is done through the use of
toggle or knife switehes mounted cenveniently on
the receiver cabinet, connected as shown in l'lg
2D. It should be noted that a 3-chm re-istor is
employed to shunt the output transformer sec-
ondary when the voice coil circuit i= opened. For
control of an external speaker, a similar circuit
is followed.

There are other methods employed to connect
headphones to receivers. Some Service Men
choose to cut in the phones before the output
stage. Through the use of jacks, suitably wired,
it is possible t¢ ¢ut in the headphones with the
output stage in or out of the circuit. With the
output stage out of the circuit, the speaker is
silenced. In resistance-capacity coupled audio
stages, the phones are connected directly across
the grid resistor as shown in Fig. 3A. When the
jumper is omitted, as at Fig. 3B, the speaker is
silenced as the phones are plugged in. In re-
ceivers where transformer-coupled audio stages
are employed. connect the phone jack as shown
in Fig. 3C. To permit phone operation without
loudspeaker, use diagram in Fig. 3D. A volume
control may be incorporated, in any case, simply
by adding a 0.5-megohm potentiometer.

FiDELITY IMPROVEMENT

Few set-owners resist the suggestion that a
very decided improvement in the tone of their
receiver is possible at a small investment, By
slight changes in component values and through
the use of later, improved-type tubes. the fidelity
of many receivers is greatly enhanced.

For example, greater volume and wmore than
double the undistorted power output is achieved
when 2A3 tubes are substituted for the type 43
tube. In most instances, it is necessary to change
the bias resistor value to secure the correct grid
voltage. The only precaution to obscrve is the
fact that since the plate current of the 2A3 tubes
i~ higher, the available D.C. output voltage of
the receiver may fall considerably. By shunting
the Input filter condenser of the power unit with
additional capacity, this decrease in plate current
is generally overcome,

Receivers without tone control are easily im-
pfoved. Many Service Men carry a small box in
which a variable resistance and fixed condenser
are conveniently applied to the output tubes by
means of adapters slipped under the tubes, to
demonstrate to set owners the value of tone
control in reducing high-frequency response and
to minimize static interference. For a permanent
job, the variable resistor is mounted in the front
or side of the receiver cabinet ; or, where the line
awitch for the receiver is a separate centrol
employ & tone control switch for the purpose.

The most common methods of applying tone
contro! consist of variable resistances connected
in series with a fixed condenser across the grids
or plates of a push-pull output stage or from
the grid or plate to ground of an audio or single
tube output stage. This is shown in Fig. 4A.

There are =0 mMany receiverr being operuted
today in which the bass response is either lack-
ing, or over-emphasized, resulting in inferior or
boomy reproduction. By providing some means
of overcoming this deficiency, a well-meaning and
profitable service may bhe rendered. To improve
bass response in receivers without sacrificing
high-frequency reproduction entails only simple
additions or changes.

In transformer-coupled audio stages, bass re-
production is easily enhanced. A conventional
transformer-coupled stage is shown to the left
of Fig. 4B. By adding a 50.000 ohm resistor in
the case of a triode amplifier or a 0.25-megohm
resistor in the case of a screen-grid type, and a
0.25-mf. paper condenser as shown in Fig. 413.
bass reproduction is fortified considerably, Haas-
resaponse control is rendered simply by the addi-
tion of a 0.005-mf. condenser and 0.5-megohm

Please Say That You Saw It in RADIO-CRAFT

potentionieter as shown in Fig. 4C. Manipulation
of the potentigmeter varies bass response.

When repreduction iz boomy and too bassy in
transformer-coupled reccivers, employ the circuit
shown in Fig. 4B, but substitute a 0.005-mf. or
0.01-mf. for the 0.25-mf. coupling condenser
~hown in the diagram. Trial with different ca-
pacities will soon determine the correct con-
denser to employ.

By increasing the capacity of the coupling con-
denser in resistance-capacity coupled stages, bass
re=punse may be augmented. Should treble repro-
duetion be affected by the increase in coupling
condenser, it may be necessary to employ a
higher value of &rid leak, althcugh this latter
change may introduce motor-boating. To reduce
bass response in  resistance-capacity coupled
stages requires only that a Jower eapacity
coupling condenser be utilized.

RECORD PLAYER POSSIBILITIES

Much may be said with respect to the many
opportunities afforded to radio Service Men by
the increasing popularity of records and record-
players. In hundreds of homes, old-style spring-
wound phonographs with their countless costly
records stand forgotten. The phonographs are
never used because by comparison with their
radio =et, the deficiencics are all too readily dis-
closed.

With little ingenuity and through the use of
an clectric phonograph motor and turutable, and
electric pickup, these old phonographs may be
completely modernized to the delight of the
owner and profit of the Service Man. Mcchanical
details are left to the individual,

The many inexbensive but efficient record
players offered to the publie today by different
munufacturers are eusily salable apnd make pos-
sible anuther profitable sideline.

Although terminals and facilities for connect-
ing phonograph pickups are provided on many
radio receivers, it will be found necessary upon
many ocea~ions to remove the receiver chassis
and mahe certain changes and additions for
pickup connection. The best portion of the re-
ceiver cireuit to connect the phono pickup will
tlepend, of course, upon the particular circuit
arrangement of the receiver. Various methods of
making phonograph connections will be shown
here. In all cases, a double-pole, double-throw
togyle ur knife ~witch is employed for the phono-
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gives the socket connections for a visual tuning
tube; and C, its circuit connections.
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radio transfer switch, and provision is made to
satisfactorily prevent radio interference during
phono operation. Use shielded leads wherever
indicated upon the diagram for best results and
keep all leads as short as possible.

With those receivers diode detection and
A V.C,, the volume control is usually in the
audio circuit. The pickup is connected across the
volume control as shown in Fig. 5A.

In receivers where a power detector is found.
the pickup is connected as shown in Fig. 5B.
As can be seen. the secondary ecircuit is open-
circuited in the phono pusition and the secondary
winding is short-circuited to prevent radio inter-
ference. The second pule of the D.P.D.T. switch
connects into the cathode circuit only the lower
value resistor which has been added to the
cathode circuit so that the tube will operate
linearly.

The situation may arise where insufficient gain
is provided by the audio stages of the receiver
for satisfactory operation of a magnetic pickup.
in these cases, the entire amplification of the
receiver may be utilized to secure the requisite
gain for the pickup. by means of a phonograph
osctilator. This device ix an unmodulated R.F.
oscillator, tuned to some broadcast frequency, and
derives its operating voltages either from a
built-in power supply or from the receiver with
which it is wused.

The phonograph pickup is 80 connected as to
modulate the R.F. output of the oscillator. By
connecting the phono oscillator to the antenna
and ground posts of any receiver and tuning the
receiver to the oscillator output frequency, record
reproduction is secured. Phonograph oscillators
of all descriptions are available or are readily
constructed. They provide a means of auickly
connecting and demonstrating phonograph pick-
up operation without the necessity of disturbing
any part of the receiver circuit.

For those discriminating owners of radio-pho-
nograph combination reccivers, desirous of re-
ceiving all that is possible from their instru-
ments, automatic volume exbansion should be
described. It has been the experience of many
Service Men that when the salient features of
volume expansion are properly explained to set-
owners, and that this important development
may be made part of their present instrument,
the idea and device is often sold with little
trouble.

Automatic volume expansion may be added to
any good receiver by connecting the expander
unit into the audio circuit. Volume expanders
with built-in power supply are compact but
efficient. and are marketed by several manu-
facturers as separate units, ready 1o operate pro-
viding propet connections are made to the
receiver.

PUSHBUTTON TUNING

Pushbutton tuning is setting the pace in radio
receivers this past season. Every customer is a
prospect for a pushbutton installation. By meanx
of pushbutton kits, available for 2-, 3- and 4-
gang condenser receivers, any T.R.F. or super-
heterodyne receiver may be modernized at com-
paratively little expense. As a sideline bet, this
item is a *‘natural” and the idea should be easy
to sell.

Installation of the pushbutton kitz iz simple
since all necessary hardware is supplied. A dou-
ble-pole, double-throw switch of the low-loss
wave-band type i8 required to effect the change-
over to manual or automatic tuning. After
mounting the pushbutton assembly into the
front panel of receiver cabinet, connect the
switch and pushbutton kit to the receiver as
shown in Fig. 5C. The changeuver switch is
pictured as a knife switch merely for simplicity
and convenience. The gang condenser stators
are disconnected from the tuning coils and con-
nected to the changeover switch. Keep all leads
to the switch as short and direct as possible. A
2-gang pushbutton assembly is pictured. Only 3
leads to the assembly are necessary.

NOISE ELIMINATION POSSIBILITIES

The reduction and elimination of noisy radio
reception as caused by man-made static has de-
veloped into 8 huge and profitable enterprise for
those radio Service Men who have devoted proper
study and sufficient application to the problem.
There is much that every Service Man can do
to realize on this phuase of radio servicing, and
set-owners are willing to pay for this mnoisge-
filtering service.

Radio reccivers operated in restaurants, barber
shops and beauty salons, shoe repair shops, tailor
shops and business offices, are unduly noisy
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either all or part of the time because of the |
interference created by the electrical equipmentl
in these establishments. The application of any
one of the simple cupacitative or capacitative- |
inductive type filters directly to the device in
question, speedily ends the trouble.

In homes. such filters may be applied to\
vacuum cleaners, electric razors. foud mixers,
electric fans, door bells and oil burners. The
correct type filter for any filtering purpose is
manufactured by many reputable concerns and
may be obtained from local supply houses. ‘

Where the interfering device cannot be located
or is inaccessible. and it has been determined
that the interference is reaching the receiver via
the antenna. necessary precautions may be taken
to minimize or eliminate the interference with
the proper installation of a good neise-reducing
antenna system. The subject of noise-reducing
antennas i3 inexhaustible and beyond the scope
of this article. Readers are referred to many
excellent articles previously published in Radio-
Craft.

TUNING INDICATORS

The accurate tuning so essential to receivers |
incorporating A.V.C., is often difficult and con-
fusing to hundreds of persons unfamiliar and
unschooled in the process. Equipped with one of
various funing indicators, correct tuning of these
receivers becomes a simple and fascinating game
to young and old.

Tuning indicators most commonly employed are
the “tuning meter.”” the “shadowgraph.,”
the small cathode tube, which RCA has termed
the "Magic Eye."” The mounting of these devices
upon the front panel of the receiver cnbine(l
requires some measure of mechanical ability on |
the part of the radio Service Man with wood-
chisel and augur bit. Carefully planned and laid
out, however, it is only the work of a few min-
utes. All come equipped with mounting bracket |
and escutcheon and present no real problem.

The tuning meter and shadowgraph, observing
polarity, are connected into the plate supply
circuit of one or more A.V.C.-controlled stawes
as shown in Fig. 6A. Where necessary. a better
deflection may be obtained by shunting the meter
ur shadowgraph with a carbon resistor whose
value may be from 500 to 2,000 ochms. The pilot
light leads are connected to the filament or
heater terminals of a convenient amplifier tube |
socket.

Anyone of the small cathode-ray tubes such as !
the 6E5, 6G3. 6U5 and 6T5 may be employed as
a tuning indicator. For receivers with 2.5 volt |
tubes. a type 2E5 is readily obtained. The tube.l
whose bottom socket view is seen at Fig. 6B, by
means of its socket and leads is connected into
the A.V.C. circuit of the receiver as shown in
Fig. ¢C. A diode-type detector is illustrated since
this is most common. The value of the resistor
X is dependent upon the individual circuit of
the receiver and i= employed only to prevent
overlap of the shaded angle of the “‘eye” tube,
The wvalue of X is determined by tuning-in a
strong signal and trying different resistance
values until the shadow angle is nearly zero or
the eye i3 closed. This limiting resistor value
generally falls between 0.1-megohm and 2 meg-
ohms.

PUBLIC ADDRESS POSSIBILITIES

Volumes have been written to date and ream
upon ream used to describe the possibilities in
Public Address and the rich rewards in this field.
From all indications, most radioc Serviee Men
have failed to enjoy this bonanza, partly from
lack of enterprise. but largely from unfair com-
petition. However, there 18 money to be earned
with Public Address and ussociated equipment.l

First there is the rental-amplifier service. By
renting out small amplifiers for use at dances.
club meetings and parties, church socials and
bingo parties. sideline dividends are possible.
Knowledre of these socinl functions is obtained
in advance through newspaper publicity, store
window nadvertisements and street placards.
Offering the use of an amplifier at a nominal
cost to the entertainment committee of these |
enterprises should do much te secure some of
this business. :

Employ inexpensive, small and sturdy ampli-
fiers, those that may be casily set up and oper-
ated, and that can he left without fedr of over- I
ahuse. An undistorted power output of 4 or 5
watts is always sufficient at functions of this
nature. A permanent-magnet type of dynamic
speaker. and a diaphragm-type crystal or in-

{Continued on page 835)
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: RLE SHAFT
SCREWDRIVER-——the screwdriver that
actually goes around a corner -in Your |
radio service work or laboratory. It reaches
many awkward places where a screw eannot
be reached by a straight or offset driver.
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Length 3%",
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MICROPHONE and RECEIVER
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==
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TS Microphone and telephone headset outfit was huilt

eapecially for the U'. & XNavy Aviation Corps. The
Holtzer-Cabot Flectric Company constructed the outfit to
Government speclfications. 11 conslsts of a law-Impeidunee
carhon nlerophone (transmirter), fastened ton « Imwtal
breastplate, and a set of heavy- -luty low-impedance car-
phiones. A switch on the hack of the hreallnllte contrals the
microphone circuit. The earphones ate U8 N. [tah iapc.
atiached to adjustable headband. Twenty-eiglt feet of heavy

weather und waterProof conductor cable
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§f sufficient postage ir not included.

WELLWORTH TRADING CO. |
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{ Turn the set

! requirement being,

| the key
! job iz eompleted.

SERVICING PUSHBUTTON TUNING SYSTEMS
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the placed in small celluloid covers which fit into

When the knob is turned to “Electric”
maotor will drive the dial pointer to the station
at which the button was set. The "Remote”
position i used unly with the armchair control
box and enables the operator to tune-in R sta-
tions from a distance up to 25 feet.

The actual setting-up procedure is as follows : —
“on" and select the “Broadcast”
runge. Turn the "Manual-Remote-Electric™ knob
to “Manual.”" Take the key out of its receptacle
and insert in hole number 1 on top of the drum
housing.

Turn the station knob left or richt until the
key falls into the disc slot as shown in Fig. 7.
‘The key will now hold this dise from turning

iwhile the other 7 dises all turn together. Now

turn the station knob to the lowest-frequency-
! station desired, for example WMCA. Tune-in the
station accurately, uxing the Magic Eye as a
guide. and then remove the key from number
1 hole. This station is now set up.

The station tab should be placed in the top-
left window on the front panel. Now, insert the
key in number 2 hole. turn the station knub
until the key fits into the dise slot and then
tune-in station WEAF (for example). When
the station ix accurately tuned-in, remove the
key and insert into hole number 3, and
o forth. Nute that there are no frequency
limits with the motor system. It is possible to
sgt up a favorite foreign station as easily as
s~etting up a local broadeast station, the only
that the waveband switch

{ must be turned to the respective band.

When all ¥
returned to

desired stations have been set up.
is its receptacle, and the

Turning the ‘Manual-Remote-Electric’”” knob
to "FElectrie” and pressing in any hutton. the
dial pointer should move from wherever it may
be to the desired station. Any slight mistuning
cuused by mechanical play in the drive system
is corrected by A.F.C., which is automatically
turned wn by the "Electric™ knob. Both the
audio signal and A.F.C. are shorted-out while
the motor is turning, to prevent inter-station
noise and also to prevent ‘‘dragging”™ of a
powerful signal into the region of the set-up
<tation.

If all » desired stations nre on the air at the

| time of setting up, the procedure outlined will

take only a very few minutes to complete,

2nd Example

The second
Majestic, models
The system quite

examble of motor tuning is the
1056, 105, 1336 und 1656,
similar to that just de-
scribed, with one excention. Insteail of using a
ker and numbered holes, an index rod pro-
truding from the front panel is used to set up

1=

| from & to 12 stations, depending on the moilel

This index rod has a small knob at the front
panel and a small steel finger at the drum end.
As the knob is pulled out. etcherd] numbers
appear on the flat portion of the rod. When No.

| 1 appears, at the front panel end. the finger at

the drum end i resting against dise No. 1.
Turning the "Manual-Electric” knob to "Manual”
and then turning the station knob until a little
click heard, denotes that the finger has
locked in the slot of dis¢ No. 1.

A. in the previous case the station knob is
turned to the lowest frequency station, iccurately
tuned-in. Leave this station tuned-in and pull
the index rod out until No. 2 appears, after
which again rotate the dial knob until the click
is heard. Then tune-in the next lowest frequency
station. Ahwvays be sure to pull out the rod one
more noteh while still accurately tuned to the
previously-set station, otherwise you may find
that 2 buttons will tune-in the same station.

These <etz use A unique muting system to
silence inter-station noisc. The motor voltage
derived from the power transformer winding is
of the value of 24 volts A.C. When the motor
start> to turn., 24 volts A.C. ix applied to one
diode of the 6Q7, 1st AF. tube. The diode rectifies
the A.C. voltauge and produces about 20 volts
D.C. which is upplied to the &rid resistor of the
trinde portion of the 6Q7. Since uny grid voltage
treater than 5§ or 6 volts i3 sufficient for com-
plete platgturrent cutoff, the audio signal is
killed until the exce-sive bius is removed. The
instant the motor stops turning, the bias is re-
moved und the audio signal returns to normal.

On there sets, it is not necessury to remove
the escutcheon to insert station tabs, The re-
quired tabs are cut from the printed xheet and
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recessed windows stamped in the escutcheon.

INCORRECT OPERATION OF

MOTOR-TUNED SETS

Motor Will Net Turn. (1) Insufficient tension
on brush finger. (2) Broken lead. {3) Open-
cireuit in motor. (4) Open winding in power
transformer. (3} Gear train jammed. (6) Open-
circuited relay. (7) High-resistance contact.
(%) Varinble condenser plates jammed. (9) Dial
knob jammed against side of hole in cabinet
(usually due to shipping blocks being tightened
and forcing all shafts to bind against eabinet).
(10) Defect in Manual-Electric switeh. (11)
Open=circuit in motor reversing switch. (12) In-
correct line-current frequency.

Motor Turns, Action Sluggish. (1) Incorrect
line voltage or frequency. (2) Binding in gear

train, (3) Binding due to shipping material not
having been removed. upon installation. (4}
Diul ~haft knob binding against eabinet. (5)

Brush fingers exerting too much tension against
dises. ¢(6) Variable condenser bearings too tight.
(7) Binding in dise drum bearings. (8) Dial
pointer rubbing against dial scale or window.
(All of the above will cause the motor to run
hot.) (9) Slipping clutch drive or slipping drive
belt. (20) Anti-back lash gears not “'scissored”
properly. (11) High-resistance joint or contact.

Motor Turns Properly. Dial pointer overshoots
or does not reach proper stopping point. (1)
Overshooting due to metallic particles ground
into the surface of the insulated insert in disc
edge. (2) The V-edge of brush finger wears
down to a flattened pesk which may become
broad enough to span the insert, contacting both
metal edges of the disc. See Fig. BA. In this
case the dial pointer will hesitate for a fraction
of a second at the proper stopping point and
then continue to scan the dial. Upon reaching
the end of condenser travel, the reversing
switch operates, the dial pointer again hesitates
4t the proper stopping point and again scans
the full length of the dial. This action will con-
tinue until either the motor burns out or the
Manual-Electric switch is turned to Manual. In
the above case we are assuming that all the
brush fingers are flattened, actually only one of
the lot may be worn because of excessive tension.

(3) Overshooting caused by the insulated in-
sert being worn below the edge of the metal
disc, allowing the brush finger V-edge to contact
both sides of the disc edre. See Fig. 8B. The
result is the same as though the brush finger
was flattened.

(4) Undershooting; in this case the dial
pointer nearly reaches the proper stepping point
but doesn't yuite make it, usually stopping 5 or
10 ke. away from the desired station. This is
caused by (A) the disc wearing "out of round”
in the region of the insulated insert. See Fig.

5Can BUTTON

"OFF” BUTTON

MANUAL
BUTTON

Ne7

Net—

€ MORE
BUTTONS

Fig. 12. Circuit of G.E..-FI07 motor-tuning system

(see Figl. H). Relay circuit is closed through

button No. ! and motor clrc.uli is open. When

(for instance) No. 7 button is depressed, No. |

disengages thus opemng relay circuit and closin

motor circuit. “Arm’  will Ken move to No.
screw and close relay circuit.
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8C. (B) Gummy deposit such as vascline or
dust, etc.. on the edge of the dise. (C) Disc shaft
hole worn eccentrie with respect to odges. (D)
Binding of cluteh friction washer within dise
assembly. (E) Insufficient tension on brush
tinger. (F) Binding of any moving part at or
near thé point wheve the dia! pointer is supposed
to stop.

Undershooting when pointer moves to left—
overshooting when pointer moves to rigzht, and
viee versa, This is a peculiarly annoying trouble
cansed mainly by an imperfect disc—that is, a
dise having a high shoulder on one side of the
insert, und a low shoulder on the other side.
See Fig. 8D.

Gradual shifting of original station setting—
this is a rather unusual trouble and happeus
only when the insert sinks below the edges of the
metal dise. Each time the disc turns towards
the V-odge of the brush finger, the impaet of
the disc shoulder causes the disc to shift a very
small fraction of an inch. Eventually, the sta-
tion will be detuned from its original setting.
See Fig. RE.

Po:sible remedies for these various defects are
given in numerical order. us follows: (1) metal-
lic particles groumd into edge of insert are
euasily removed by lightly scraping with a razor
blade. He careful not to knick or burr the metal
edizes of the dise. Put & speck of vaseline on the
insert when the particles have been removed.
(2) Flattened V-edges on brush fingers can
be restored by filing carefully after removing
the brush terminal strip from the drum housing.
See Fig. 9. If all the V-edges on the strip are
badly worn, it would be advisable to install a
new hrush terminal =trip. (3) Overshooting be-
cause of a low insert reduires that the metal
shoulders be very carefully filed to slope down
towards the insert. This cun sometimes he done
without dismantling the set. However, in cases
where this remedy fails, it will be necessary
to instull a8 new dise—or complete stack, if
the manufacturer will not supply single discs.
(4) Undershooting which s not caused by
gummed dirt on the dise, is most often ecanuged
by an “out of round” condition, as previously
explained. The bhest remwly is replacement of
the disc, or stack. If a gummy stresk is re-
spg'mihle for the trouble. it can be cured by
washing off the dirt with 2 toothbrush dipped
in carbon tetrachioride, or aicohol. A very thin
film of white vaseline should then be applied
to the circumference of the disc.

Other causes, such as binding of the dise
friction washer may be cured by sauirting ¢ or 3
drops of rust solvent between the «isc plate and
washer cup from above, allowing the solvent to

seep in uand loosen the washer. Toe much
solvent will cause slipping of the dise. When
binding is caused by some other part of the

mechanism it is be<t to track down the cause by
hand wuning.

Right or jeft overshooting and undershooting
caused by defective dis¢ :—requires that the high
shoulder be removed by careful filing. It is
advisable to file just & few strokes at a time.
Try the system each time to see how close to
the station =etting the pointer hesitates. The
first time that the pointer does not overshoot
its setting. step filing. Finish off with steel wool
and vaseline,

We have. so far, covered the most commen
troubles encountered in the motor-tuned set
using disc drums. For other, and unusual
troubies we will have to refer to specific cases
later on. In the meantime, to appease the
curiosity of Service Men not acquainted with
the "innards” of disc drum assemblies, we show
a sectional view of a typical stack, consisting
of a series of cups and discs clamped together
by spring action against the shaft flanges.
{See Fig. 10.) When the drum shaft is turned.
all the discs turn with it. but any single disc
can be stopped from turning without affecting
the others.

3rd Example

The 3rd example of motor tuning is the
General Electric, F107 model, which uses an
cntireiy different mechanical lavout, although

electrically similar to ihe 2 previous examples.
Instead of using a dise drum, these receivers
make use of a 3.slot scctor andt a control hoard
with 16 pushbuttons. See Fig. 11. This sector
s mounted at the rear edge of the chassis and
is linked to the variable condenser shaft through

the seanning arm  contuctor and reversing
switeh.

In operation, this arm sweeps over 13 stud
screws and the motor current is interrupted
when the relay is energized. This happens only

when the grounded scanning arm contacts with
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any one of the 13 pushbutton ecircuits that is
closed (station butten pressed in)}. When the

“Manual'' button is pressed in, the motor cireuit
1s broken and hand tuning c¢an be emploved.
Pressing any of the other 15 buttons ciofes the
motor circuit which will rotate the gang con-
denser to the stud corresponding to the bhutton
which was pressed in. To turn this set off, just
press the button marked “O,"” which opens
the primary of the power tranaformer. To turn
the set on, just press any one of the other 15

buttons, thus releasing the OFF button which
in turn closes the primary.
One button is marked “SCAN" and is used

mainly to tune rapidly from one end of the
dial to the other. If this button is left pressed
in. the motor will never stop turning until the
button is released, thus breaking the *“SCAN"
eircuit.

Setting up the stations involves the foliow-
ing steps: First, remove the 13 wires clipped
onto the stud screws on the sector. These wires

have little metal or paper tams which are
numbered, from 1 to 14. Number 8 is omitted

because No. ¥ button is the "MANUAL™ button
and does not terminate at the sector.

The second step is to loosen the lock nut on
each stud screw so that each screw c¢an be
easily moved along the slot. Next, push in the
“Manual” button., which will turn the set on.
Turn the Range knol: to the Broadcast band
and tune accurately to the lowest frequency sta-
tion, such as WMCA, The A.F.C. should be turned
off during the setting up operations.

Locking at the back of the set you will see
that the scanning urm is almost horizontal and
points to the left. Now slide the stud marked
No. 1 in Fig. H, until the stud face pushes the
spring contiact back, then tighten the stud lock
nut with your fingers. Do not use pliers or ex-
cessive forCe as »ou may crack the sector. Out
of the cabie of 13 wires, seleet the wire which is
tagged No. 1 and push the eclip onto the stud
screw No. 1. This station is now set up. Teo
check the adiustment., press in No. 1 button on
the control panel. Thi: will release the "“Manual™
button and if (he adjustment is properly made,
nothing will happen.

If the adjustment iz off a little, then the
motor will move until the scanning arm contacis
the stud. In such & case, press in the "Manual”
button, retune accurately to the station and shift
the stud a little until the adiustment is exact.
In the same manner the remaining studs may
be adiusted to the desired stations. As will be
seen in Fig, 11, the stud serews are staggered
from one slot to the next and should be ad-
justed in that general order. As each stud is set
up, the corresponding numbered wire should be
attached, to avoid confusion. The tabs come on
u perforated sheet and it is easy to press them
out and insert into the recess of the pushbutton
heads. After which, little celluloid covers are
snapped inte each button to prevent marring
the tab underneath.

The arm swings back and forth from right
to left nnd is mechanically linked to the variable
condenser. The spring contact is an insulated
block, in the fuce of which is embedded a knife-
edged blade. This blade is grounded to chassis
at all times. The 13 screws are insulated from
the sector and whenever the knife-edited blade
touches one of these 13 screws the relay circuit
acts to open the motor circuit at the acrew con-
tact corresponding te the button pressed in, thus
stopping the motor at the point desired. Pressing
any of the other buttons closes the motor circuit
and repeats the above action.

Servicing dectails on the G.E. sysiem
given in Part 1. In addition, we will
mechanical systems of button-tuning.

Wide-nwake Service Men will make an inten-
sive stud¥ of pushhutton tuning, at once, in
order to reap maximum profit from this new
money.making activity. The technician who is
the first to build a reputation in his neighhor-
hood will be the first 1o get the eream of this
business—whieh requires more expert ability and
hence commands “‘better money.”’

will be
take up
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Don’t miss the next issue of [ladio-Crajt!
1t will eontain the first published description
of the new "hLi-Fonie” system of sound re-
production by means of which incressed
fidelity and volume ive obtained!
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YOU NEED
THEM BOTH

I

LIKE TWIN KEYS—both of which are
required to open the safe deposit vault
—THEORY and PRACTICE are both
necessary if you are to get the most
from your efforts.

Whether you are a serviceman whose
profits depend upon the speed of your
work—or an amateur whose pleasure de-
pends upon the performance of your
instruments—you know the value of a
thorough grounding in theory and the
importance of having factual information
constantly at your fingertips. Know
"how' and "why' a set performs. Order
the Rider Books you need — RIGHT
NOW!

RIDER BOOKS BANISH

Bowilderment

AUTOMATIC FREQUENCY
CONTROL SYSTEMS

With Automatic Frequency Contral Circuits in
mos! new higher-priced models, knowledge of
“AFC" meahs maney in vour pocket! Leoen
the practicol focts, from these easy-ta-undec
stand explonctions. Get vaur copy today.
Cosh in on profitable "AFC" work. Hord
cavers. 144pp. . . . . , $1.00

THE CATHODE-RAY TUBE

Written especially 3o you con understand the
subject. With Innoduction of new, cheaper
Cothode-Ray Tubes, this book is even more
indispensable for its complete proctical jnfor-
motioh ah O:cilloqroph:, etc. 336 po. 450
illestrations, | — 2.5

SERVICING SUPERHETERODYNES

Changes, changes, changes! That has bsen
the history afthe superheteradyne circuit. Make
repairs quickly by analvzing the diHerent part
of the circuit quickly. Rides shows you how in
this revired edition which has 288 profusely
illestrated pages. . . . . . $1.00

“AN HOUR A DAY WITH
RIDER’’ BOOKS —60¢ czch

ON AUTOMATIC VOLUME CONTROL
will speed up vour AVC work. 96 pp. 65 illus.
ON RESONANCE & ALIGNMENT, You
need thisl 96 pp. 48 illus

ON_D-C VOLTAGE DISIRIBUTION IN
RADIO RECEIVERS. How d-¢ vol!oyen are
led to tube elements, etc. 96 p 69 illus.
ON ALTERNATING CURRENTS IN RADIO
RECEIVERS—wlith drowings ond diograms.

JOHN F. RIDER, PUBLISHER
1440 Broadway, New York City

YOU NEED ALL
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FREE TRIAL OFFER

NEW REMINGTON NOISELESS PORTABLE!
AS LITTLE AS

Famous
Nolseless
Pay as little as 1Nc a day.

Remington
Portable that

speaks in a whisper,
QGuaranteed by the

factory. Standard keyboard
Automatic ribbon reverse. Variable line spacer
and all the conveniences of the finest portsble ever
built. PLUS the NOISELESS festure. Act now.
Send coupon TODAY for details

You don’t RISK a Penny

Wo eend you Remington Nolseless
30 daye’ free trial. If not satisfled.
We pay sll shipping charges

Portable for
send it back.

Typing Course ond Carrying Case

You wiil recelve FREE s complete simplified home
courae Io Touch T¥ping, & handsome sturdy carrylng
case 1o included. No obligation. Mall coupon for
full detatls—NOW.

Remington Rand Inc., Dept. 189-8
485 Washington St.. Buffalo, N.¥,
Tell me, without obligstion, how to get & Free Trisl

of a new Remington Noiseless Portable. including Car.
rying Case and Free Typlng Course for a3 little as
Send Catalogue.

10¢ & day.

Name ....
Addreas

SWAP & SELL

great, big, hew magaline that shows you l

got more than 1000 different articles. such
rifles, books, magazines, clothing. tools.

WITHOUT HAVING T BUY THE

your own swap ad free!

It prints letters from men and women who

seek new {riends! .

It publishes ftrue experiences from real life

1t &lh you how to swap and how to make

'x‘;"x‘"{‘n you get atl the things vou've slways
-
InnﬂJ’ for. Ve

is the
how to
as_cameres:
pets, etc..

It runs

t never could afford!
You Need & copy to help you get more out of life!

Send only 10c for sample

NOT SOLD ON | coov, or ast ail twoive
NEWSSTANDS g;.':::_.;.;ly.“':“:l.;“.. omtea |1

99C HUDSON STREET.
NEW YORK., N. Y.
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CLASSIFIED ADVERTISEMENTS |
Arvertisements In this section ars insertsd at the
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Cash should sccompany sll classified advertise-
ments unless placed by a recogniZed adrertising
agency. Not less than ten words sre saccepted.
Advertlsing for the July. 1038. issue 'hum‘]jgg‘g

recelved not later than Saturday. May 7
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SOUND SPECIALISTS!—
CASH-IN ON THIS "A.S.C." ADD-ON UNIT

{Continued from page 797)

facturers of amplifiers and accessories with
decided frequency distortion.

PSYSIOLOGICAL FACTORS GOVERNING
INTELLIGIBILITY

A brief examination of the physiological
factors influencing hearing will clearly reveal
the desirability of getting away from *‘fat-fre-
quency” equipment.

A study of the field of audition will disclose
the interesting fact that the ear has a threshold
of audibility which is far from flat. In fact,
there is a variation of 80 db. between the
threshold of audibility at maximum sensitivity
(2,000-cycle tone) as compared to a point of
minimum sensitivity (20 cycles). An actual
study of curves (which have appeared in Radio-
Craft) showing the field of audition will clearly
indicate the advisability of wvarying the fre-
quency response of an amplifier system so as
to attain maximum intelligibility, and pleasing

results,. To further complicate this seemingly
simple situation, the fact remains that the
physiological processes involved in hearing

varies between people. In other words, what
might sound pleasant to one person may sound
far from ideal to another. (Read "How Do We
Hear?”' in May and June Radio-Craft, 1936.—
Editor)

A simple experiment to prove this point was
conducted in our laboratories, wherein an Audio
Spectrum Control Amplifier (utilizing 5 audio
band controls) was placed at the disposal of a
representative group of listeners. Each was
asked to adjust the various controls for the
most pleasant results, and as expected, ro fwo
peraons adjusted the controls alike for the same
tupe of recording. Based on this ““find,” addi-
tional experiments were conducted and the fol-
lowing, almost unbelievable, conclusion was
reached: Frequency distortion is desirable when
properly applied.

A NEW AUDIO SPECTRUM CONTROL UNIT

To meet this condition, the Audio Spectrum
Control Unit (Fig. A) was constructed and in-
serted between microphone and amplifier. By
manipulating the various controls, it was a rela-
tively simple matter to remove the characteristic
boominess of velocity microphones. On the other
hand, diaphragm-type crystal microphones were
made to sound like velocity units. In fact, the
unusual amount of control in varying the re-
sponse of the completed P.A. system suggested
the idea of using this unit as a basis for im-
provement of all P.A, systems which were not
characterized by directional distortion or ob-
Jjectionable echoes and double sound effects (these
latter conditions can only be remedied by re-
allocating loudspeakers).

Like any other technical *‘tool,”” it is necessary
to know how to handle the Audio Spectrum
Control Unit in order to attain any desired
results. In reproduction of wvoice, wherein it is
desired to transmit maximum intelligibility, it
has actually been proven that the lower fre-
quencies which carry most of the speech energy.
contribute very little to intelligibility. On the
other hand, the high frequencies attain very
little speech energy but contribute greatly to
articulation. In fact, those frequencies above
1.000 cycles account for B85% of speech in-
telligibility. Frequencies below 1,000 cycles are
characterized by a 42% intelligibility.

Work done by communications engineers in de-
veloping telephone equipment definitely proves
that the range from 500 to 2,000 cycles includes
the frequency components of speech which are
most important to articulation. It is therefore
apparent that to improve the voice production

of any P.A. system, boosting of these frequencies
will add considerably to intelligibility.

On the other hand, for the reproduction of
music, it is usually desirable to boost the low
and high ends of the Audio Spectrum. The
amount of boosting varies with the level of the
reproduced sound.

It undoubtedly has been noted by sound
specialists that, at low volumes, a peculiar
effect is noticed wherein music loses its “body™
and seems deficient in low frequencies. This
effect is due to the variable frequency response
of the ear to tones of different intensity. Former
attempts to correct this condition evolved the
‘tone-compensated volume control” Naturally,
its original design pre-determined the amount of
compensation available, disregarding local acous-
tic conditions.

Upon manipulation of the Audio Spectrum Con-
trol Unit, so that the low frequencies are raised
in an inverse ratio to the relative semsitivity
of the ear in going from normal volume to the
volume at which the music is to be reproduced,
a compensation results which makes up for
the different sensitivity of the ear at lower
volumes. Naturally. varying compensations may
be made to suit individual requirements.

Should your prospect be ‘‘tone deaf,” over-
accentuation of the high frequencies will pro-
duce an unusually pleasant sensation to him. It
is a simple demonstration of this type which
can not but help sell the A.S.C. unit to any
owner of a P.A. system.

If voice announcements are to be made, ac-
centuation of the central band will greatly im-~
prove intelligibility, regardless of the type of
the microphone, speakers, or amplifier employed.
In fact, a simple demonstration of this type
invariably results in a sale.

For the music lover, the insertion of the
“AS.C." unit between the phono pickup and
the amplifier will so vary the frequency response
of any system, that it will be relatively simple
for the most inexperienced operator to adjust
the controls for the most pleasing effects re-
gardless of the quality of the original recordimg
or the frequency response of the P.A. system.

HOW IT WORKS

A complete discussion covering the operation
of this unit (as incorporated into a complete
amplifier) was covered in the December, 1937
issue of Radio-Craft. The most important fea.
ture of this unit is the addition of low, high.
or middle frequencies to any sound pick-up or
reproducing device. These frequencies may be
added in any¥ pre-determined band so that over-
tones and sub-harmonics are amplified equally
well.

In order to minimize inductive hum pick-up.
anti-hum construction is employed in the power
transformer and chokes. It will be noted that
the heaters of the N7 tubes are raised to a
voltage higher than their plates, so as to avoid
the possibility of heater-to-plate emission.

The “A.S.C." unit will add approximately 21
db. to the gain of any existing amplifier, It
will therefore enable the use of higher quality
microphones with older type equipment without
necessitating any changes in the amplifier circuit
proper. The unit is available with optional low-
impedance input and output transformers to
match any existing type equipment.

The author will be pleased to answer any
questions relative to this Audio Spectrum Con-
trol Unit.

(For further information, on the theory and
principle of Audio Spectrum Control, see the
article, *‘Introducing—°Audio Spectrum Control’ ™,
in the Dec. 1937 issue of Radio-Craft.)

PHONO PICKUPS ON PARADE

(Continued from page 815)
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YOU RADIO MEN WHO WANT To READ RADIO'S
Livest Magazine every month and learn about every new
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located in the same case, as well as acoustic feed-
back from the speaker if they are placed close
together.

To minimize the effect of the mechanical and
acoustic feedback it is necessary to use some
type of mounting which will dampen the vibra-
tions of the motor-board at the base or the axis
of the pickup.

Direct acoustic feedback can be eliminated by
playing the record in an enclosed space which
will prevent the sound waves from the speaker

Please Say That You Saw It in RaDIO-CRAFT

from striking the pickup arm and setting it
into vibration. Most of the new record player
units are so constructed as to size that the
records can be played with the top cover down.
This licks the direct acoustic feedback problem
but it does not follow that the record can be
played to the best advantage if direct mechanical-
vibration coupling exists between the speaker
and the pickup.

Figure 13H shows a simple way to reduce
mechanical feedback between motor-board and
the pickup arm. Make sure that the rubber used
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is soft and that the rivets or serews used lo
fasten the rubber to the pickup hase do not

touch either the motor-board or the screws used
to fasten the rubber to the motor-bourd.

If the use of the rubber pad lifts the pickup
so that the correct stylus playing angle eannot
be maintained then it is best to countersink the
motor-board (Fig. 131) to the reyuired depth.
Make sure that the rubber is free from strain.

Cut the hole so that it is not necessary 10
compress the rubber. Remember, rubber wher
compressed loses its efficiency for the purpnse,
and if You erimp or compress it unduly no

advantage will be gained.

Figure 13J shows how small rubber grommet
can be uszed with piekups having arms of the
U’-channel type as an axial cushioning. This
is veey effective and involves no changes of the
motor-board.

A commercial applieation of the “axial eush-
ioning” prineiple is shown in Fig. 13G. The
improvement in reproduction duc to the use of

cushioning in one fuorm or anether is marked in
effect and will be found in all good pickups and
record reproducing equipment,

SCRATCH FILTERS?

Before going into scratch filters let us ask a
few questions

(1) Do we have wide frequency range. low
harmonic distortion in our amplifiers?

{2) Is the sheaker system used by the record-
playing addiet. “good™ above 4,000 cycles?

(3) Don’t we want the best pickup that cdn
be bought, with good high-frequency response?

The answer to the 3 questions is, Yes!

Sinee this is o0, why does the average plaver
of records immediately reach for a "scrateh fil-
ter” ? Because, a 8crateh filter cannot and docs
not filter the scratch without filtering an tmpor-
tant part of the signal.

If you want the design dope on high-pass,
low-pass or band-pass filters then refer to any
one of the many texts available on the subject.

If you want a cheap, simple scrateh filter,

1938

simply contect a 0.5-meg. resistor in series with
the output of o erystal pickup, as shown in Fig.
13K, and you will have an apparent freedom from
eeratch without too great a loss of highs. It is
useful o make cuntrol R of Fig. 13K variable
s that one can vary the ctfect of the series
resistance on the ervstal. The effect of this
method of freyuency response eontrol can be
noted by reference to the curves in the tivst Part
which appeared in the preceding (Muay) issue.

For magnetic pickups shunt the output with

resistancee having an ohmie value equal to or
g thah the impedance of the winding. It is
best that this resistance be variable so that the
effect can be controlled over a reasonable range.
See Fig. 13L for details. The value of resistance
for the control of volume should be 20 times the
rated impedance of the pickup.

The solution of the scratch problem lies NOT
in the direction of filters but in the proper selce-
tien of recurds, necdles, pichup placement, ete.

If the record has u high abrasive content or
i badly worn get rid of it or accept the scraich
level inevitable. Do not buy records with high
seratch jevels. If you want a particular selection
wait until you ¢in gbtain & copy with a minimum
of =cratch.

[7se the best needles that you can buy. Cacti
needles and shadow-graphed half-tone steel are
the best. Do not use u needle more than once.
Needles are cheaper thin records.

Make sure that the stylus s
proper plaving angle.

Be accurate in laving out the motor-board;
particularly, the proper placement of the pickup.

IKeep your records in cases or covers and care-
fully wipe them off with a soft cloth or brush
before and after plaring.

Us=e as light a stylus pressure as possible on
the record without permitting the arm to jump
the groove on loud passayges.

This concludes our present story, “Phouo
Pickubs on Parade.” Any auestions? Any sug-
gestions as 1o additional ground on this subject
vou'd like 10 have covered, by the writer, in a
subsequent article?

held at the

SIDELINE MONEY FOR
SERVICE MEN

(Continued from page 3313

expensive dynamic microphone
these eases.

An unsatistied market for call systems of the
plug-in “‘wireless” ('"wired radio™) tvpe is prov-
ing a bonanza to all radio Service Men intercsted
and with ambition to ge cut and get this busi-
ness. These wnits are obtained now in 1- to
S5-way sets without the need for any intercon-
necting wires. They may be cennected to outlets
in adjoining buildings if necessary with as good
results.

serve best in

These call =vstems fill a long-felt want in
restaurants, parts s~upply houses. department
stores and long bu-iness lofts. since each and

all sets may be moved and plugged-in anywhere
at anytime. To mothers with babies, these wire-
less call systems are especially attraetive. In-
stead of climbing =tairs countless times during
the course of an evening after baby is in hed.
to see to the wants and comforts of bahy.
wireless call set is plugged in near haby’s bed and
another set connected near mother downstairs
Any cough, call or disturbance on the part of
baby is immediately heard by mother.

{The author here concludes his article; having
covered practically the entire gamut of radio
activities through whieh the radio Service Man
may mast, readily turn his hand to an extra bit
of cash. Just how successful Radio-Craft readers
are in capitalizing the many suggestions outlined
in this article will depend almost entirely upon
the individual and his local conditions; Mr. Freed
has found every one of these ideas commercially
practicable. Undoubtedly, some of our more =d-
vanced readers will be tempted to =ay, "Ch. 1
know that cireuit.,” or, *Oh, that's an old idea”:
but remember, this article covers c¢onsiderable
technicul territory, and a few of these money-
makers may be new to you. or, at jeast, may
have slipped your memory. The main purpose
of this article, however. is to impress upon
Service Men the desirability of keeping a
weathereye open for “sidemoney” service work:
coincidentally, the basic diagrams given above
will meect most of the eircuit requirements of
these “‘specinl” jobs.—Editer)
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A ‘SCOPE THAT SPEEDS RADIO SERVICING

him to see what is happening in the equipment
under test.

THE SCREEN-SIZE PROBLEM

To combat the price bugaboo, 'scope manu-
facturers introduced the l-in.-screen 'scope which
through savings in the cost of materials, low-
ered the selling price of thiz type ’scope to
around $50. At the time, Supreme engineers were
experimenting with the 1-in. tube, but decided
against issuing such a unit because they felt
that it would not be satisfactory due to the small
screen area of the 1-in. tube which was only
1/9th the arca of the 3-in, tube! (This item was
the subject of an interesting article in a past
issue of Radio-Craft.—Editor)

instead, they announced a 2-jn. cathode-ray
unit which gave 4 times the screen area of the
1-in. tube and 4/9ths the area of a 3-in. tube.
The general price range of 2 of these units placed
them, in one case as reasonable in price as the
1-in. units and, in the other case, c¢onsiderably
lecss than 1-in. units.

This advance in 'scope economy was “‘topped”
recently when these same engineers announced
a 8-in. tube (known as model 546 cathode-ray
oscilloscope), (Fig. A), which answers the re-
quirements of (1) simplicity, (2) flexibility, and
(3) price, to a remarkable degree; and combines
all the previous functions with a newer operation
speed and comfort,

CIRCUIT FEATURES

Power Supply. The model 546 uses a cathode-
ray tube with a 3<in, acreen and the complete
unit is operated from the A.C. line by 2 power
supplies, One rectifier uses an R{0-type tube in a
half-wave rectifier circuit to supply the proper
operating potentials for the cathode-ray tube.
The other utilizes an X0-type tube in a full-wave
rectifier circuit to supply the proper operating
potentials for the 2 amplifiers and the sawtooth
linear oscillator. By this method, interaction be-
tween circuits is eliminated. (See Fig. 1A.)

Amplifiers. The model 546 has 2 separate sig-
nal amplifiers, one associated with the Horizontal
set of deflecting plates, the other associated with
the Vertical set of deflecting plates. Each am-
plifier utilizes a 6Cé-type tube. the Herizontal am-
plifier having a gain of 40 and the Vertical am-
plifier having a gain of 70. with both amplifiers
having a fiat line frequency response of from
20 to 90,000 cycles, and an input resistanve of

(Continued from page 805)

approximately 0.5-meg. with an input capacity
of about 20 micromicrofarads. Each amplifier has
a ascparate gain contro] which is graduated so
that comparative tests may be made, if desired.
(See Fig. 1B.) Using the amplifiers, the sen-
sitivity of the Horizontal deflecting plates s
0.4%-volt r.m.s.; and for the Vertical deflecting
plates, 0.32-volt r.m.s. per inch deflection.

Oscillator. The sawtooth or linear sweep oscil-
lator employs an %35 gaseous discharge tube,
This circuit is designed to insure a maximum of
linearity over its cntire range (15 to 30,000
cycles) by the use of the proper value current
limiting resistors. Six ranges are given and the
approximate frequency limits of each is inscribed
on the panel for ease of operation. There is
sufficient freguency overlap between ranges to
obtain satisfactory synchronization at any point
between 15 and 30,000 cycles. Besides these 6
ranges, there is a vernier frequency adjuster
which allows the operator to get just the proper
frequency. (See Fig. 1C.)

Synchronizer. A very fast-acting synchroniz-
ing circuit i3 included which literally "snaps™ the
image into place. This eliminates all “image
wandering,”” Means are also incorporated for
using the internal linear sweep or jome external
sweep source and synchronization can be obtained
either between the internal linear sweep and the
incoming signal or an external source. (See Fig.
1D

INSTRUMENT CONNECTIONS

The incoming signal under study may be ap-
plied directly to either set of deflecting plates or
through either amblifier. The output of the saw-
tooth oscillator can be applied to the horizontal
deflecting plates, through the Horizontal ampli-
fier, when a linear time base is desired. Provision
is also made for application of D.C. potentials
direct to the deflecting plates. (See Fig. 2, which
shows the complete circuit of the model 546 oscil-
loscope.)

All connections may be made by means of
bin-jacks on the front of the panel, resulting in
fast operation. Six tubes are used, one 3-inch
cathode-ray tube. one type 225 sawtooth oscillator
tube, two type 6C6 amplifiers, and two type 30
rectifiers.

The 546 has both vertical and horizontal Spot
Centering Controls on the panel, an Intensity
and a Focus contrel, Synchronizing <control,
Linear Sweep range selector. Fine Freguency

adjuster as well as Horizontal und Vertical Gain
controls.

Another important point is the overall size
and weight of the iustrument, the size being but
11" x 733" x 183%” and weighing less than 20
Tbs.

This unit in conjunction with an {nstrument
such as the Supreme model 530 or 581 Signal
Generator (having a means for frequency mod-
ulation) can be used for the complete visual
alignment of radio receivers, including the deter-
mination of band width and selectivity in I.F.
stages. [t is also applicable to a wide variety of
practical service tesis such as the analysis of
distortion, hum and intermittents in radio re-
ceivers and P.A. amplifiers. Also for analysis of
waveforms, frequency measurements, phase
measurements, measurements of tube dynamic
characteristics, hysteresis, overload, ete. It can
be used as an A.C. Peak Voltmeter, for trans-
mitter modulation measurement and adjustment
as well as a host of other uses.

As a result, it iz felt that this instrument
model 546 is a practical, compact. fast, easily
operated. completely flexible instrument and that
it has been made available within the price range
of almost every Service Man's pocketbook. There
is, now, no reason for Service Men blindly at-
tempting repairs and alignment of radio equip-
ment when it is so easy and profitable to use
cathode-ray oscilloscopic equipment.

This article has becn prepared from data sup-
plied by courtesy of Supreme Instruments Corp.

RADIO TECHNOCRACY?

Another venerable theatrical institution, the
call-boy, has been sacrificed to the machine-age
with the installation of an interecommunicating
system—{first on record for back-stage use in a
theatre—for the "Brother Rat’” company now
entering the %th week of its run at the Locust
Theatre, Philadelphia, according to Philco.

The master unit of the system was placed be-
hind the "Brother Rat” set for the stage manager
of the company. The remote speaking units
were placed in dressing-rvoms on the Ist, Znd,
3rd and 4th floors and another unit was placed
in the box-office, connecting that point directly
with back-stage. This set-up permits simultancous
or individual calls to, or conversation with, oc-
cupants of dreasing-rooms on all foors,

V-PLATE =3
LY

-cifu“ H-PLATE

02-
MEG

1i5v.
60~

01-
MEG

q—l-OR. ¢ MEG. “GND.

i

1000
OHMS

Fig. 2. Schematic circuit of the complete oscilloscope, utilizing a type 34-XH or 3-inch cathode-ray tube. Circuit details are shown in Fig. I.
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APPLICATIONS OF A LOW-COST
VOLT-OHM-MILLIAMMETER

(Continued from page 807)

In spite of the low cost. a large. bakelite-case
d’Arsonval moter s used. The large dial and
long scales provide easy reading and there is
sufficient room for 4 independent sets of scales:
{1) High Ohms; (2) Volts and Milliamperes.
A. C. and D.C.; (3) Low Ohms; (4) Decibels.
The low-ohm gscale is tinted red so as to be in
contrast with the other scales in black. The
sensitivity is sufficient for most voltage measure-
ments althvugh there are a few occasions when
it is desirable to use a high-cost. highly-sensitive
movement but this instrument is not intended to
take the place of such testers. The meter has
the standard accuracy guarantee of within 29%.

GENERAL USES OF INDIVIDUAL RANGES

The D.C. veltages usually encountered arc
such that the high range of 750 gives ample
coverage. The other ranges of 300, 30 and 7.5
volis give good readings for the plate and grid
voltages that are most commonly met in prae-
tice. All of the voltage multiplicrs are connected
in series sc as to keep the individual resistor
watts at & minimum. The common jack is the
negative for all ranges.

The A.C. voltage multipliers are also in series
and they connect to the meter through a copper-
oxide rectifier. The rcctifier hasy splendid linear
characteristics and will indicate with commer-
cial aceuracy on all ranges with the exception
of the lower portion of the 3-volt range; that
is below 1 volt. For accuracy, a correction curve
is supplied with the instrument. although it will
be a rare instance that will require the measure-
ment of a fraction of a volt A.C. at high ac-
curacy in the general application of the tester.
The high range of 300 is good for line voltages
as well as for measuring the voltage across half
the winding of power transformers. The 30-volt
A.C. range is just right for filament voltages
of 12.6-15-25 and 30 volts and will take care of
the wide ranse of the higher-voltage class of
toy transformers.

The low A.C. voltage ranges are fine for test-
ing wvarious filament supplies and for output
measurements. If the output voltage to be meas-
ured includes D.C.; it will be necessary to apply
the voltage through a 1-mf. condenser 80 as to
block the I).C. voltages which would otherwise
damage the rectifier. The 3-volt scale should give
excellent indications for the majority of output
measurements and for very high outputs the 7.5
volt range would be suitable. (For ordinary
service work only relative output indications
have any significance and the cbsolute values
can be entirely disregarded.)

The decibel seale. The indicativns can however

be read on the decibel scale and after proper
corrections are made for any mis-match of im-
pedance, the output c¢an be determined in db.

The low-ochm scale of the instrument is par-
ticularly useful and permits accurate very low
resistance measurements which cannot be made
on even the highly expensive instruments. The
first 4 divisions of this range read 0.02-ohm each
and the center of the scale is only 3 ohms!
Resistance of voice coils, shorted turns on trans-
formers, high-resistance joints, contact resistance
of various types of switches can easily be meuax-
ured here. Just the other day it was puzzling to
find the cause of considerable inaccuracy in the
measurements of an expensive, fine tester. Using
the low-ohm range of the Multitester showed that
there was a 0.l-ohm resistance in the switch
contact that was in the shunt circuit of the
tester. Such additional small resistance in the
normally low-resistance shunt cireuit would
cause an appreciable error. A new switch was
installed and the fine tester was again in accurate
working condition. It seemed sort of ironical to
require a low-price tester in order to repair a
fine expensive instrument, but that’s our story
and we can prove it.

Economy is affected by switching the connec-
tions of 2 flexible leads on the low-ohm range.
This is a very simple operation and requires only
3 seconds as the leads are already attached to
the tester. These leads also serve as an unusual
feature enabling the chmmeter circuit to be
balanced on all 3 ranges without the use of test
probes, which must be inserted and short-
circuited in all conventional testers.

Medium-ochm and high-ohm ranges. Two
ranges, one of 10,000 ohms and a high range
of 100,000 ohms, are also provided for making
resistance measurements within  these limits.
These ranges also serve for general continuity
tests. Of courze the ohmmeter ranges can be
extended by adding additional batteries and re-
sistors externally. The zero-adjust control is wire-
wound and functions smoothly on all ranges. It
is a double-section tapered winding.

Current ranges. Current may be measurcd on
2 ranges of 3 and 30 milliamperes, D.C. For the
high range the flexible lead is used for making
the shunt connection. Symmetrical layout gives
an attractive appcarance as well as convenience
for use. The tester is furnished complete with
sclfcontained 2%:.volt unit-cell batteries (flash-
light types} and these are inexpensive to renew.
Normal life of the batteries should be about 1
year. Weight, 32 o2zs.; size 814" x 5” x 3!.".

This article has been prepared from date sup-
plied by courtesy of Radio City P'roducts Co.

UNIQUE TRAILER PUBLIC ADDRESS SYSTEM

PEI'I'EHIH-F

S SrAmSON

WALTER I:HI.M"l

"The most powerful puhblic address system ever put un.™ is

— -
Photo amd otwiy—NA Vo I Cliane. )

what Walter Church, San Diego,

California, claims for his unique system which can be clearly heard for a distance of 6 miica!

The huge loudspeaker horns cost 500, Built just for advertising purposes. at a cost of $3.000,

this swanky system is loaned free for broadeasting public events or for use at charity programs.
It is mounted on an airplane fuselage the same as is used by United Airlines. and is painted

white with black lettering,

wherever it goes . . . on the streets.

which combines to give it an
highways.

attractive appearance
public gatherings, Its

unusual and

and at all kinds aof

advertising value is of inestimable value to Mr. Church.
This address system is in such demand that it is often engared several months in advance. It
presents P.A. programs at the famous Ford Bowl in Balboa I'ark. for San Diego State College

football games, etc.
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For a Genuiuo

BUILD THE

| BROWNING 83

THE HIT SET
OF 1938

For the Discriminating professional—for
the amateur experimenter—the new Brown-
ing 83 fills the bill. Here is a kit set which
can be constructed and aligned with noth-
ing more than a soldering iron, a pair of
pliers, and a screw driver. The completed
job is a high quality receiver whose per-
formance will amaze you.

DIDYOU KNOW?

THAT lhe Browning 83 four-band kit receiver can
he oberated from a & volt storaRe battery
by means of a Mallory Vibrapack?

the same Wriglht DeCoster speaker ig em.
ployed as with the a-c. jub

the 83 makes an fdeal vacation recelver
hechuse of its low noise level and high
sensitivity on  both broadcast and short
wave bands?

the 83 can be converted from hattery to a-c.
operation at a minute’s notice?

the 83 can readily be installed in sour
present fine console?

the 83 chassls is g0 constructed that addl-
Honal cireuit features such as noise sup
Pression. volume exbansion. beat frequency
oscillator, etc. may readily be Incothorated

TIlAT

THAT

THAT
THAT

THAT

by the experimenter.

FEATURES

- Extremely high signal-to-nolse ratic essential
for DX recepilon.

Band pass 1F amplifier nrmldel adequate selec-
tivity without ‘clipping’ side bands.

The four band BL-1 Tuner covers continuons
frequency spectrum from .51 te 22 me.

Generous overlap on all bands prevents Bkips
and dea spols
. Sensitivity less than 1 microvelt on 3ll bands.
High fidelity audlo sFstem provides genulne
prosram enjoyment.
Tisual tuning indicator.
A.V.C,—Manual control of both IF and swlio
Fain
| Wreite for Brochure

and Circuit Diakvam

BROWNING LABORATORIES, Inc.
750 Main Street
Winchester, Massachusetts

@ W & W W
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New [64-PAGE BOOKS] '
= _mlil::d to the famous

RADIO-CRAFT
LIBRARY SERIES

———
g ETRATT LiRs gy
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ANALYSIS

§ HERE are three
y Taeory — oot Sppmomen NE “’dl TITLES
o Thn hoders Tows Prototere just added to the

e Ve moy v d i e visec) popular R ADIO-

o0 btram @ Bt

2% CRAFT LIBRARY

SERIES. Radis men
will want to read these |
new books . , . and refer
to them often for refer-
ence, Each volume con-
pages. bound between stiff, flexible

T dear

64
covers, and measures 6 x 9 inches,

tains

No. 16
PRACTICAL RADIO CIRCUITS
By David Bellare |

INTRODUCTION * BROADCAST RECEIVERS
—Crystal Reccivers: Regenerative Circuits;
T.R.F. Circuits; etc. * ALL-WAVE RECEIVERS
—S8uperhet with Phase Inverter and Colorama
Tuning: Circuit with AFC System: ete. *
SHORT-WAVE SETS, CONVERTERS AND
ADAPTERS * AUTOMOBILE RECEIVERS—
Superhets with AVC; Custom-built: Battery-
operated ; ete. * PUBLIC ADDRESS—A Variety
of P.A., Systems Are Deseribed: Anti-howl: |
Magic-Eye; Volume Expansion: ete. * POWER
PACKS * TELEVISION RECEIVERS * SIM-
PLE LOW-POWERED TRANSMITTERS * |
TEST EQUIPMENT * MISCELLANEOUS AP-
PARATUS for many needs,
OVER 100 ILLUSTRATIONS

No. 17

SERVICING WITH SET ANALYZERS
By H. G. McEntee
INTRODUCTION * FUNDAMENTAL ANALY-
ZER PRINCIPLES—Various Types and Uses of
Switches; Elementary Set Analyzer Circuits *
TROUBLE SHOOTING WITH SET ANALYZER
~—Preliminary Checking; Testing Tubes under
Operating Conditions: Point-to-Point Testing ;
Checking Individual Components * ASSOCIATE
TESTING EQUIPMENT—Vacuum Tube Volt-
meter; Test Oscillator; Output Meter: Oscillo-
scope * COMMERCIAL TESTING EQUIPMENT
* RMA SOCKET NUMBERING SYSTEM.

OVER 80 ILLUSTRATIONS

No. I8

POINT-TO-POINT RESISTANCE ANALYSIS
By Bertram M. Freed

Value of Resistance Method of Servicing * Basic
Prineiples Involved in Point-to-Point Analysis i
* Methods and Instruments Employed in Resist-
ance Measurements * Point-to-Point Testing
Equipment * REasily Constructed Multi-Range
Volt-Ohmmeter * Resistance in Radio Receivers
* Typical Point-to-Point Analysis of a Modern
Receiver * Combination Voltage and Resistance
Point-to-Point Analysis * Actual Service Prob-
lems * Appendix. OVER 65 ILLUSTRATIONS
* Two more NEW BOOKS are NOW READY—
use coupon to order.

No. 20-—-The Cathode-Ray Oscilloseope.

No. 2I—lireaking into Radio Servicing.

RADCRAFT PUBLICATIONS, inc.
99 Hudson Street, New York, N. Y.

CLIP AND MAIL COUPON BELOW!

LR R R R B R R L B N B B R B B B B 1 L R N L B R J 1}

RADCRAFT PUBLICATIONS, Inc. RC-638

9% Hudson St., New York, N. Y.

Gentlemen: Enclosed sou will find my remitiance of
for which Dlease send me., POXTIEAID, the

books cherked below, st Fifty Cems (30c) per copy.

[J Ne. 1I6—PRACTICAL RADIO C!RCUITS

O No. 1I7—SERVICING WITH SET ANALYZERS

[ No. IS—POINT.TO-POINT RESISTANCE ANALYSIS

0O No. 20—THE CATHODE-RAY OSCILLOSCOPE

O No. 21—BREAKING INTO RADIO SERVICING

Name ...........c.... 0000000 NDE00000650000600 0oonoo0

Address ......... Phaaaanarriea . aiaaiaasr s aaanes

(HI¥ aopogooaooooonoannoooo 0000000 Kiate

(Remit by check or money: vepister letter if you send
cash of unused U. $. Postage Stamps.
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THE RADIO MONTH IN REVIEW

{Continucd from page 791)

messages to relatives of sick persons?

Major Tryon replied: "] am not aware of any
resentment against the use by the British Broad-
custing Corporation of the designation SOS for
urgent broadcast messages to relatives of sick
persons, I am informed by the Corporation that
such meszages have been so designated since 1924
without complaint from any quarter. I understand
that by international agreement ‘M‘aider’ and
not 'SOS8’ is used by ships and aircraft for spoken
signals of distress. 1 see no adequate reason for
asking the B.B.C. to alter their present prac-
tice.”’ (50 there!)

According to Sid Shalit, one of the best radio
commentators in the dailies, the ‘subject matter
dished out over the major networks is as feeble
as a leg in the grave. Federal control would be
the banana peel under the other leg.”” A Sunday
News editorial tackles the subject from another
angle—and more strongly ; to wit: “Unless the
radio publi¢, the newspapers and the radio chains
and stations get out and fight this thing, govern-
ment censorship of radio will ereep upon us. And
censorship of the press will follow. The radio
people, incidentally, have up to now shown the
courage of jellyfish in this matter. They had
better change that ; had better stand up and fight
political interference with them. or political in-
terference will gradually throttle them. Dr. George
Gallup, sampler of public opinion, claims to have
found that 58/ of the people are against govern-
ment eensorship of radio, while 415 favor it.
Those 417; are surely asking for it—'it" being
a radio controlled by prissy little bureaucrats in
Washington, with the American radio’s present
pep and beauty and interest removed, and most
of the air time given over to stale, dry and in-
sidious political propaganda.” All of which is
apropos of the efforts, last month, of certain
misguided politicians to put radio breoadcasting
too much under the thumb of government.

This flurry of activity among legislators look-

ing for new fields to conquer in their spare
moments included projected legislation to tax
broadcasters: and program ‘‘advisory”” plans

which smell suspiciously of a blue-law censorship
odor. Representative J. J. Boylan (New York)
proposed to the Iluuse a broadecast station tax
bazed on watts-power used, to raise 5 to 7T
millions, which F.C.Commission Chairman Mec-
Ninch (who previously took the Mae West-
Charlie McCarthy broadeast hue and cry very
much to heart) approved, according to a Wash-
ington, D. C., report. Senator Clyde Herring
(Idaho), after hearing Boris Karleff’s rendition

| of Poe's “The Evil Eye,” came to the rescue of

neurotic chilkiren with a bill proposing govern-
ment “control” of programs; strange to relate,
big broadeasters look with favor on this and
similar ideas as a means of getting into line.
recaleitrant. smaller broadcasters who exhibit
little regard for the content of their script. As-
semblyman Arthur Doran’s bill. introduced in the
Albany (N. Y.) Assembly, was nipped in the
bud. Bill promised to put N. Y. radio corps.
under Public Service Commission contrel, and
subject them to additional taxes. But a similar
bill, proposed by Scnator McCall, is pending.

Strange as it may seem. representatives of the
world of music, radio, theatre, and advertising,
education and other fields, have at last agreed
to get together in a 2-day conference in the first
cooperative effort to explore and analyze the
factors and trends in American recreation and
entertainment “which influence and shape the
cultural life of the nation.” First general session
was held last month at Columbia U. We hope
this conference doesn’t pull a "League of Na-
tions,” but instead. really does accomplish some-
thing.

*International Radio,”” a section in the enter-
tainment world’'s magazine Varicty, states that
objections by radio set owners. to shelling out
their hard-earned cash for the annual radio li-
cense fee of the Canadian Broadeasting Corpora-
tion, on the grounds of static, interference from
local power or tramway (train and trolley) com-
panies, and lack of service, were overruled as
“immaterial.” Perhaps existence of the Canadian
government's efficient, free system of interfer-
ence location and elimination, described in recent
issues of Radio-Craft, had something to do with
the decision.

Incidentally, C.B.C. doesn’t know whether it's
coming or going—and is afraid it's the latter,
since Canada’s Court of Appeals has ruled that
C.B.C. is not a dept. of the Federal Govern-
ment's Civil Service. A subsequent ruling by the
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Supreme Court that C.I3.C. is a private corp.
would call into question C.B.C.'s right to charge
the $2 license tax: and to license and regulate
competitors !!

TELEVISION AND FACSIMILE

E get an inkling of Phileo’s ideas regarding

the intreduction of television in the home
from remarks last month by Sayre M. Ramsdell.
vice-president of the Company.

Says Ramsdell: ‘““The public introduction of
television is still auite a way off. However, there
are indications that it may be introduced pre-
maturely” (italics FRadio-Craft's) ‘'‘becau-e of
the impatience of one company or another now
working on television to be first in the field. I
say prematurely from the point of view of tele-
vision broadcasting and not of receiving sets.
At present, the maximum range of a television
program is about 25 or 30 miles. By the time
television is likely to be offered to the public in
what I call a premature state, the runge may
very well be 50 miles,

“That is why television will have very little
effect with the farmer. There must be station-
for television, and as no network systems will
be possible at the start, the cost of broadcasting
will be tremendous. The cost of building even
a rmoderate number of stations wouid take mil-
lions of dollars alone. All this cost will have to
be borne by the television industry because there
wiill be no commercial value in a station until
there is further development in coverage.™

Ramsdell further points out that ft will be
logicul to build these stations in the greatest
concentrations of population—the big cities—to
cover as many people as possible within a cir-
cumscribed area. This would leave the large
farming districts without coverage until such
time as broadeasting could blanket the cuuntry
without meaning financial suicide to the broad-
caster. He concludes:

“Maybe the farmer is lucky. When he is

properly covered by visual broadcasting, television
will have recovered from its first growing pains

o Lo
{(Photo—Don N, Wright}
ARSENALTOWN'S WHBF STAFF HAS ZIP. This pic-
ture shows the interior of the transmitter room of
Radio Station WHBF, Rock Island, II., after a
$40,000 fire destroyed the transmitter buildin? ato
the roof of the 5-story Harms hotel in Rock Islan
lll. The fire originated in the hotel attic and ate
its way through the roof to the transmitter building,
where the engineer on duty discovered it, at 9:20
p.m., and gave the alarm that probably saved the
70 hotel guests from possible injury and loss of
offects. Working through the night, engineers had
WHBF back on the air with a new transmitter, by
§ p.m. the next day! Officers from the U.S. Arsenal,
hard by, viewed the record.breaking achievement
with an eye to its military significance as to speed
in setting up a “replacement’ radio station.
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and he will have missed them. Those growing
pains may be pretty painful—to the public as
well as to the industry.”

According to a published Reynoldz (London)
report last month there exists a gentleman’s
agreement between the British Post Office, the
British Broadcasting Corporation and the Radio
Manufacturers’ Association, which, however com-~
mendable, at least offers one effective solution
of television receiver obsolescence. According to
this report the Post Officc guarantces not to
change television standards, so that sets bought
nott will not become obsolete during that period.
In continuing, the report discusses practicabilities
and discards ‘‘wired-radio” or ‘‘carrier” televi-
sion, as we call it; and just 8o you won't know
what it’s all about they refer to this system of
transmission a= "lay on’ television.

One of the biggest problems facing television
and its general use in the home can be solved,
paradoxically, only by the automobile manufac-
turers. So the Radio Club of America was told
at its meeting in New York City last month by
A. F, Murray, engineer in charge of television
research for Philco.

Murray explained that the effect of a passing
auto in the proximity of a television set is a
blurring of the picture on the screen. The inter-
ference causes thousands of tiny white specks
to make their appearance, producing the sem-
blance of a raging snowstorm.

If there were an automobile parked nearby
with the motor running, television image-recep-
tion would be impossible, Murray declares. Tele-
vigion engincers have not found any means of
coping with thc gituation up to the prescnt, he
says!

Yet, he points out, there is a solution but the
television engineers will have to look to the auto-
mobile producers for it. When and if television
becomes prevalent in the home, the use of sup-
pressors on automobiles will effectively climinate
auto interference with television reception.

Only the car manufacturers themselves can
equip every auto with suppressors. Will they do
it? Murray thinks they will when the time
comes. In the meantime, he declares, it places
television in the position of being dependent for
a good measure of its future success upon an-
other, entirely unrelated industry.

Radio-Craft points out that many states have
legistation against the operation of devices that
cause man-made interference to radio reception.
Despite this handwriting on the wall, automobile
manufacturers blithely continue to manufacture
a device that, at least in connection with tele-
vision receivers, is an interference transmitter
of the most pernicious sort; and helps delay
commercial (home)} television! Today, 4% million
trucks and 25% million passenger cars consti-
tute a mobile source of man-made static interfer-
ence with television that is unequalled; only a
small proportion of this number of cars has
been serviced to mitigate interference to broad-
cast reception by car-radio sets. Incidentally, the
use of suppressors is, at best, only a makeshift
solution of the problem.

When will car makers wake up to the necessity
of shielding the entire ignition system (putting
it in conduit would help) to prevent the radiation
of short-wave interference which at the present
time is ruining experimental (laboratory field
test) television reception?

IMAGES AND PICTURES

TICKING to its promise, to help the radio

amateur get into television, RCA last month
announced the availability of several essential
television (image-reception) components. How
soon will the amateurs be introduced. via the
parts route, to the lots cheaper activity of experi-
mental facsimile (picture-reception) reception?

An R.M.A. meeting is scheduled for this Spring
to settle on facsimile standards, now that tele-
vislon standards have been temporarily taken
care of. This step, upon which merchandizing
programs are contingent, is pending upon F.C.C,
approval of transmission standards, the latter
being & key to setting up regular service fa-
cilities in lieu of the present experimental status.

According to Radie Daily. last month, F.C.C.
granted Finch Telecommunications Laboratories,
Inc., permission for experimental broadcasting
of sound and facsimile on 35.6 megacycles with
1-kw. power.

AT.A&T.'s 1937 STEWARDSHIP

A.T.&T.'a annual report for 1937, released last
month, calls attention to the addition of new
short-wave radio telephone circuits, one linking
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New York and London and the other San Fran- |
cisco and Honolulu. The circuit to Honcolulu in- |
troduces the new single-sideband system, through
which it is anticipated that economies will be
made both in the use of radio frequencies and in
the amounts of power required to operate the
circuits, One of the existing circuits to London
was also converted to single-sideband operation.

Of special significance is the announcement
concerning a coast-to-coast system of the sort
popularly ecalled *wired radio” and which
A.T.&T. calls carrier telephony. We quote: "To
meet the increasing volume of transcontinental
telephone conversations and to give added safety
and stability 1o the coast-to-coast service, a 4th
transcontinental telephone route was completed
during 1937 to Los Angeles. While initially the
new line provides facilities for 16 additional tele-
phone circuits between the Atlantic and Pacific
seaboards, it has been 8o constructed as to allow
for the application of the recently-developed
broad-band carrier systems which, when added to
the existing facilities, will yield a total of 16
telephone circuits for each pair of wires. Instal-
lation of terminal and repeater equipment for
the first of the new systems is planned to begin
in 1938, Completely equipped with wide-band
carrier systems, the 8 wires of the new line can
be made to yield 64 telephone circuits.”

Another outstandingly significant item points
out that over 300 vessels now connect by radio-
phone with % Bell System and connecting radio
stations on the Atlantic and Pacific coasts and |
on the Great Lakes. These boats include tugs, |
yachts and fishing vessels as well as freighters. |
We predict that the busy business man will
soon be able to telephone by radio, just as he
does now by wire from his office, from nearly
every ferryboat afloat.

SHORT WAVES—AND SUCH

ROM widely divergent points in the East come
reports of consternation in the ranks of

the lawbreakers. According to A.P., Camden. |
(N, J.), police became incensed last month at
the success with which miscreants, by listening
to police radio broadcasts were able to success-
fully scurry from the scene. Police Chief Officer
Colsey ordered: (1) hereafter all police mdiul
orders will be in code:; (2) the authorities will
confiscate "‘bootleg’” short-wave sets caught pick-
ing up their calls. Wanted: an automatic switch
which will turn your car set off, if it's tuned to
one of the police bands, whenever John Law
comes within ear-shot; even when he's in plain-
clothes 1)

From Buffalo, N. Y., came another A.P. re-
port, last month, that described the activities of
federal authorities to punish the operators of a |
nation-wide short-wave system which enabled
bettors to place bets on horse-races which had
already been run.

The system: "“The racketeers placed a man
at the race track with an ultra-highfrequency
transmitter to watch the race and transmit the
results to a confederate outside before the official
results were posted. The outside man transmitted
the results over the shortwave band throughout
the country in a code that could be quickly un- l
scrambled. In that way the racketeers were able
to receive results first and place large bets be-
fore the bookmakers themselves knew the race
was over.” Federal operatives nabbed their men
in New Orleans.

Short-wave radio saved the day, last month,
when Sir Hubert Wilkins reported to the Nrw
York Times concerning radio experiences during
a 19%-hour search in Aklavik, N.W.T., for |
Soviet flier S. Levanevsky and his companions
lost last August. Said Sir Wilkins, “Both our
radio aids to navigation—the radio direction
finder apparatus in the plane and our radio
compass—were ineffective, However, our short-
wave radio was functioning and our radio oper-
ator was able to keep us informed of the con-
ditions on the ground.”

Scheduied broadcasting on  wltra-chortwaves
started last month! General Electric's new ultra-
shortwave radio transmitter, ecrected on top of
the state office building in Albany, N. Y,, has
officially inaugurated its broadcast schedule, This \

new station, known by the call letters of W2XOY,
operates on a frequency of 41 megacycles or 7.31
meters with a power output of 150 watts. It is|
on the air 4 times each week. All proframs
originate in General Electric's short-wave studios
in Schenectady and are carried by a special wire
line to the Albany transmitter. |
Signals on this ultra-S,W. band are supposed |
to travel in straight lines, the same as light
(Continued on following page)
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{Continued from preceding page)

waves, to be heard within a distance of 20 or
25 miles from the point of orikin. However. in
one of the early tests about 2 months ago a
report was received frum an amateur in Phoenix.
Arizona, more than 2,000 miles distant, telling
of receiving the station!

The Federal Communications Commission
quashed plans of Press Wireless and RCA Com-
munications last munth when they denied special
applications in connection with resapective sta-
tiona WCH and W6X1. Reauest was for tem-
porary authority to operate a new special ex-
perimental station for the Durpose of deter-
mining practicability of ultra-highfrequency for
maintaining reliable communications when lower
frequencies are adversely affected and rendered
unreliable by atmwspheric conditions prevailing
during periods of solar disturbances.

HAM RADIOP NEWS

t UR good friend, the A R.R.L., calls attention

to interesting considerations in connection
with the Interaational DX Competition of March
5 to March 13 (radiv telegraphy), and March 17
to 27 (radio telephony). In this contest the radio
amateurs of nearly 100 eountries vie with one
another. Of what practical use is this com-
petition T Ah! therein lies the story.

{

I The DX Competition, although ostensibly pro-
viding an exciting contest for the radic amateur
interested in lonk-distance communication, is

| actually much more than just a thrilling com-
petition. {t is a proving ground for amateur
equipment and operators, since shortcomings in
both come tn light under the stress of the con-

Completion of WGY's (Schenectady, N,

electric cells upon the approach

Please Say That You Saw It in Rap1o-CRAFT

A HALF-MILLION POUNDS OF STEEL RISES HIGHER THAN WASHINGTON MONUMENT.
Y.) new 625-foot vertical antenna,
General Electric's 50,000-watt “voice' sufficient strength to effect a 40%, increase
area. The spire, painted in alternate stripes of orange and white,
flasher aviation beacon; constantly glowing lights (automatically turned-on by means of photo-

o? darkness!) are spotted at different levels. The completed
tower (A) passed through important transitionary stages. For instance, Ir
ground upon which the concrete mounting block was to be placed, pigiron was
the spot until a pressure of B,000 !bs./sq.ft. was exerted, and
made for & month; yet, the actual tower exerts a . A
to insulate the “live™ tower from this concrete block a hollow porcelain shell ir used (as
shown in B). A U.S. Bureau of Standards hydraulic testing machine was used to determine
the strength of this shell; at about 2 million 1bs. pressure (4 times normal) a duplicate test-

shell exploded with a cannon-like crack (C and D).

test that might otherwise remain hidden. New
antenna systemis and revised trunsmitting aud
receiving equipment are given the acid test
under the gruelling conditions of almost con-
tinuous operation.

An A.7I’. repurt of last menth has a Bingham-
ton, N. Y., ham operator bringing across 6,000
miles the historical associations of 14X years ago.
1t was then that mutineers of the good ship (7)
Bounty purked on Piteairn Island; last month
¥. W. Wolfinger of Binghamton claimed to be
the first American to contact Andrew Young—a
dircet descendant of Fletcher Christian. sailing
master of the Bounty. who led the mutiny--—-via
Piteairn’s new station VRA. The pay-off came
when Lindley Granville on P.I.,, who had in-
stalled the P.I. set a few days previously, talked
to his mother in Providence, . 1., through the
simple expedient of having the radio reception
telephoned from Ringhumton!

A newapaper report from Science Service, in-
forms us that 3 chosen radio amateurs Zeneraled
lifting the isolation of Los Angeles, last month,
under emergency measutes provided-for by re-
cently perfected A.R.R.L. emergency coordina-
tion plans.

Under these pluns they prepare a listing of
self-powered stations capable of bridging flooded
waters. They arrunge that the moat experienced
operators will handle the greatest volume of
traffic; rule stations off the air where there ix
crowding in the emerrency: and. form links
with the Red Cross. the nation. State and vivil
anthorities. They also set up liaison services with
other radio agencies ; man key stations on %-hour
shift<: and. route message’ recuiring aecurate

last month, gave
In service

is topped by a 1,000-watt

in order to test the
piled onto
ground-settling measurements
pressure of only 3,000 ibs./sq.ft. In order
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record over radiotelegraph channels, and
discussions among separate officers through the
radiotelephone bands.

"ROCK" RADIO

ROM Gibraltar, world’s most strongly fortified

garrison and naval base, came information via
the U. S. Department of Cominerce, last month,
that itz 22,000 population has exhibited a “‘com-
paratively large” interest in radio sets. Per
capita figure: 84 scts per thousand. However for
a colony with an area of only about 2-1/6 square
miles their radio sets cause plenty grief. For
instance, the “Levanter,” a dense fog mass
which overhangs the Rock, affects transformers ;
however, a pitech-compound protective covering
helps, no end. More headaches include warped
cabinets due to excessive summer heat; and a
78- and T6-cycle power supply although most of
the 60-cycle sets appear to operate successfully
on either the 75- or T76é-cvele supply. Gibraltar,
incidentally, is a ‘‘no-amateur’s land’’ with not
one ham transmitter “known to be operating in
Gibraltar,” acecording to the I). of C

INVENTION AND
DEVELOPMENT

ACCORDING to an A.P. report, last month.
from Gary, Ind., 2 radio engineers have con-
tributed to automotive safety a most important
radio invention. Claims for the invention: a red
light will flash on the dashboard and the aute-
radio set will blare a warning of trains ap-
proaching grade crossings. Designed to work in
autos that are within the danger zone when a
train approaches a crossing, the device signals
the auto at the same time that it starts the
usual crossing red lights and bells. (The ‘“‘Radio
Garage-Door Opener.”” described in a past issue
of Radio-Craft. could be applied [in principle].
easily and inexpensively, to this new and humani-
tarian service,)

Airplane radio loop antennas netted Franklin,
Redpath and Morgan, T.W.A. engineers, $250
and a bronze plaque, last month, when these
itema—one wuseful and the other decorative—
were awarded to them by an aviation magazine.
These engineers did euch a fine job in the de-
velopment of a directional radio antenna for the
guidance of storm-plagued airmen that the
Federal Bureau of Air Commerce subsequently
made it compulsory for all interstate airlines
to use similar equipment! Nice going. fellers.

A nation-wide power survey completed last
month by Philco shows that there has been a
decided increase in voltage to the consumer
throughout the country, Not more than a few
Years ago. the average voltage fed by power
companies to homes was 110. The average volt-
age now., as demonsirated by the survey, is
almoat 120 with an increasing tendency to reach
that figure! It was discovered that generally there
is not more than a 5-V. variation in power sup-
ply to the home, and that the average voltage
ir 117, with a trend to 120.

Engineers of the company are utilizing the
findings of this survey by working on a change
of design for transformers to allow for extremes
in present voltage variation and to meet future
voltage increaxe which ie indicated by the trend.
{Keep your eve on the ball, Mr. Service Man!)

When is a tube not a tube? A definition of
what constitutes a radio “tube” has been agreed
upon by a special committee of the R.M.A. Tube
Division of which Meade Brunet of Harrison,
N. J., was chairman. The proposed tube defini-
tion would exclude the ballast resistor type. The
recommended definition, following meetings of
the special committee and also the R.M.A.
vacuum tube and broadcast receivers committee,
is now being considered by the entire R.M.A.
Tube Division, and will be acted upon finally
by the R.M.A. Board of Directors to constitute
an industry definition covering advertising and
merchandising practices.

Now that that’s settled. the knock-down and
drag-out fight between "tube” and “valve”
should be a diverting international set-to.

Reported R M.A. last month: "Balast, or re-
sistor, tubes and also cathode-ray tuning-eye
tubes are cxempt from the federal 5 per cent
excise tax, when sold separately from a chassis
or receiving set, according to an informal ruling
secured by the R.M.A. from Internal Revenue
Bureau headquarters at Washington,

“Regarding the ballast or resistor type of
‘tube’, s0 far as the excise tax law is concerned
it is not regarded as a ‘tube’. It is a resistance
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unit or voltage regulator, in the opinion of
Internal Revenue HBureau officials, who are of
the opinion that a tube must consist of at least 3
elements in the modern receiving set to perform
the functions of e tube and be subject to excise
taxation.”

According to this tentative classitication in |
which a2 tube must ‘consist of at least 3 ele-
ments” it would seem that diodes, as for instance
the metal 6116, however much the radic man
considers them to be tubes and purchases them
as such, actually are not tubes. Maybe we’ll have
to fall back on the outmoded *valve’ to identify
them? (Hi!; maybe Johnny Bull has the right
idea after all!)

From Geneva came a report last month, from
the International Broadcasting Union, that radio |
receiving sets throughout the world totaled 69.- |
700,000 at the end of 1937, compared to 63.450.-|

000 at the end of 1936

First extensive labor study of the radio in-
dustry conducted by the Department of Labor
since 1926-'27 was announced last month by the
Radio Manufacturers Association in reporting
scheduled completion within a fortnight, of a
government report on working conditions as well
ag wage scales of about 25,000 radio factory
workers. Whether this will mean any more dol-
lars in the jeans of radio men only time will tell.

Average income of male workers of radio |
receiving factories was 69.6c per hour, and 50.4¢
hourly for female workers. Among employees
of parts and accessory manufacturers the aver-
age hourly earnings for male employees was |
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54.6¢c and 41.8¢ for female workers. The indus-
try average, however, for all workers in the
radio industry, according to the Iatest official
report, for December 1937, was 63c¢ per hour.

Radio workers® wages compare favorably with
those of other comparable industries. Following
are the last December average hourly earnings
in other industries: jewelry, 61.3¢: clocks and
watches, 58.5c; stamped and c¢nameled ware,
61.8¢c; cutlery, 61.2¢; lighting equipment, 6%.5¢;
¢lectrical machinery and apparatus, T4.4c, and
the highly paid automobile industry average
of 90.5¢c.

According to a report by the Electrical Division
of the Department of Commerce, last month.
wind-electric chargers are much in demand, in
the Philippine Islands, for charging batterier
for radio seta. The 6-V. unit with 10-ft. tower
is the most popular unit. “it’s an ill wind. . . .

New evidence that we live in a topsy-turvy
world was presented when a radio metecrograph
sent aloft at Fairbanks, Alaska., last month, by
Washington, D. C,, weathermen revealed amazing
information concerning temperatures in the
sub-Arctic region. In faet. a person at the
26,260-ft. leve! of the robot at top-flight, if
consigned to the ‘'lower region” would hnve:
found a temperature of 13 below zero at ground |
level, as compared to 4 degrees above, at the |
9-mile height!

OUR SWAP DEPARTMENT

CLIPPING from an unidentified news-
paper sent to Radie-Craft. last month,
tells how a Mayfield, Ky.. patrolman exhibited
the proclivities of a Yankee trader. He had a

10-cent pocket knife which he traded for =a
slightly better knife. which he traded for an old
watch, which he traded for a radio set, and
so forth and so forth for about a 100 swaps.
He can't remember all of them, but he now
has a used car which he values at $200. He
figures his net profit at $199.90, not counting
his time as worth anything because “trading is
just fun.”

MISCELLANEOUS

Radio beams have long guided airplanes. They
now assume the mammoth task of guiding ferry
boats. Place: aeross the Straits of Mackinae:
reason: fog—and the Graham Shoals. This
spring, 5 boats in the service there are to be
fitted with 2.way radiophones. ]

Barkers at the 1939 Golden Gate Fair may
bark their loudest, but may net use P.A, systems
to augment their stridulencies.

In Australia. a man who lived next to a race
track could not ree the races because of the
fence. So he built a tower upon which he and
his friends might =it., happy and ticketless.
watching the ponies perambulate. When he |
rented space on the tower te the B.B.C., race
track officials eued to stop him. They lust. ‘
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Dept. RC-6 l4th & Park Rd. Wash., D. C.
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For the first time, at the low price of TEN CE

list below a large number of radio. short-wave, and mechanlcal -
Fach is a sperial publication oriklnated b) masters In their respective felds.
TS, you are now enabled to buy a complete deslgn with photographic
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‘how-to-make-it” deslgns.

reproductions, complets mechanical layout, and ruu description to make it possible for anyone to build the project

in_guestlon.

The name of “"Radio Publications” has b household word b this ¥ has for many Years speciallzed
in radlo and other llterature of special interest m the ex?erimen

PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUMBER. and yse the special coupon helow.

We accept money-orders, cash. checks or new

U. 8. stamps.
send cashh or stamps, reglster yaur letter to safeguard against loss,

(No forelgn stampPs or currency can be arﬂ-med } If you
Money refunded If you are not satisfied

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR

| PARTIAL LIST OF NEW 10 CENT PUBLICATIONS

SHORT-WAVE RECEIVER PUBLICATIONS

MOW TO MAKE THE 2 1'0 S METER TWO-TUBE LOUD.
SPEAKER SEV. This may be used with batteries
nr vrlth an A.C. power Mck P:ck- a big waliop.. . Ne. 7

W TO BUILD THE CIGAR-B0X 1.TUBE “‘CATCM ALL™
llcl VER. An effective short-wave battery set which fita
into smail cigar-box, insuring high wmbm y yet
great efficiency 111
HOW TO BUILD THE PORTABLE MINIDYNE !HDI‘FWAVI
SATTERY SET. Uses no aerlal. no_ ground, The to!

weight is 314 . and measures 5x! xG inches. ﬁell-
contained batteries, tube condensers, loop, H:ixhly
eensitive circuit. .. ... v ve i i +-Ne.

HOW TO BUILD THE HAM. IAND
recelver with high

tunlnx works a loudspeaker, yn uu .mlre receiver 1s

no Iarger than Your hand. Works with elther bnuerlel

an A.C. power pack 13

"Pil Wll" L 2-TUBER.

HOW TO BUILD THE DUO-AMPLIDYNE. The ideal 1-tube
set for the beginner. One of the finest 1:tube sats; it
reaily Zives 2-tube performance. Made for battery opera-
tion. With only ten-foot lnunna brlnll in the good

European stations..... No. 118

RADIO BROADCAST RECElVER AND SPECIAL RADIO 'PUBLICATIONS

HOW TO BUILD A SUPER-SENSITIVE ALL-WAVE CRYS.
'I’AL SET. Just the thing for heginners who wish to have
an_easy.lo-operate crys set on all-waves and which

will separaté all the stations. Can de for lcas
than 32 00 Uses no tubes or batleries. ........No, 121
BUILD THME 2:Tusi "PENTODE PORTABLE™

HOW

B8RO DCA"I’ SET—the 10
spesiter volume on batter
Built in a small: poTiable

HOw ‘I’O BUILD THE RADIO "TREASURE" FINOIRv Thln

test. amallest set fiving loud.
es. Welghe leas than 12 lmumls
cn:

is a ally senaitive and practlcal ““Treasure’” fln
Slmpl. to build and Ruarant eod to work. Ulcl 4 luhtl
Can be bullt for less than $15.00. .. .. .. . Ne. 123

HOW TO BUILD THE GIRNSIACK ONI-TUCI PEN'I’ODI
LOUDSPEAKER SET. is_ th best one-tube lou
spealier set ever conl(ruc(ed 1t wnﬂu Oon_batteries. lml
is for broadcast recention, Extremely sensitive....No. 12

HOW To .UILO THE WORLD'S SMALLEST ONE TUBE
BATTERY RADIO. So small that it is aclunlly bullt in a
cigarette cule ’l‘he wonder Bset ol Ihe New York
radioc show....,. tesr e .No, 12%

HOW TO BUILD A 8-TUBE BATTERY ALL-WAVE “FARM
PORTABLE’ SET, ranfink from 12 to 2.100 meterl A
real portable that pulls in the stations. .. 126

HOW TO MAKE AN A.C.-D.C. ONE-TUBE °*'DEAF AID."
An cxcellent ald for the hlrd~or helrint and deaf. for
theatres, churches, a send for .lll
afflicted persons. éln be bul]t fur - few dollars. Ne. 12

How To suiLD A PIANDTRDN.
Junk which you have,

For less than iwo dol-

now
three

make a beauiiful mull«-nl instrument. Opera Yy
radio tubes. 1t has ah actual keyboard. and you can sy
on ""A” and ‘B Kllllﬂel. A Rreat noveit

(3]
due to the unusual music which lssues from l-'he lou
spenker. .. ......0. . lal

HOW TO BUILD THE ONE:-DOLLAR RADIO. 'lmpollible
though It sounds, for one dollar You csn bulld & radio
set which includes a radic tube and a palr of head-
phones and batteries. You make everything Yourself,
outside of the three mentloned. items. from wood
and spare metsl parts. . sesrraas v e s NGO, 129

MECHANICAL PROJECTS PUBLICATIONS

OW TO BUILD A PEE-WEE AUTOMOBILE. An unrn

all automobile thal can be built for ieas than 10
dolllrl Will carry two 17:ycar-old hovs. Runs 35 miles
per hour und 100 to 125 miles on une l’ullonNn! t!-a-3

FROM QI.D AUTO PARTS.
Msade from oid Ford and Chevrolet Paris. Capable
fortnin| del ate and satlsfactory work. se.
10 an nch hand saws. Assembiy 18 €83y for €ach
part fllis Itl allotted place perfectly .No. 138
HOW To IUILD A l!AL LATME FoOR !s 00. Reduires a
few hsi aboul 5.00 worth of raw material and
rlu-nre to huﬂd The latie is canable ol dr||l|n¢ mill-
ng, trimming, boring and thread cuttin s 138
HOW TO BUILD A SIMPLE 'OITIIL! I!"IIGIRITOR.
A real refrierator, Does nol use i¢c. The coolin® unit
oberates from an &icohol flame, 0il burner or open fire,
Easy and inexnensive to bulld. Excellent for boats, camps,
mcnlca. ete .No. 138
BUILD LARGE TESLA AND OQUDIN COILS QIV.
INU 18- INCH SPARKS. lnlcrelumr high. ﬂ'equu\cy .p.
PATatus with whu-h many h-frequency
p;;-lmnnts can be per!orm'd annvle of pmauclnz l’I‘K.(‘N)l)
voita. .

OW TO MAKE AN ARc w:uﬂ:a A reel arc welder cap-
ahle of dnln; commercial jobs satisfactorily. Uses a hea

How TO MAK! A IAND SAW

uu?v iransformer which operatss from the 110.volt A.C.
n. The oulput of uu mm:hln. ranges from o
100 AR cerreiacenares NG, 142

RADIO PUBLlCATIONS

99A HUDSON STREET

now TO us: AN A.C. ARC WELDER. Cnmpanion publica.
to the one listed directly before, Very Infortnative;
egpcﬂnll m the Karafre man or mechanic_who has had
Hittle or no exmrl!nce with an src welder. Contains many
tmportant diagram I\owzrlphn of lclull vmrli done
with an arc uc]uler ................. 143
HOW TO MAKE YOUR OWN MICROSCOPI A m‘cmmm
which the home mechsnic can easily bulld in his shop.
The Jenses are obtained from the finders of & camera.
Althnugh simple and easy to build It is a thnroulhly
practical and efficient instrument............ No.
OW 'l' MAKE A WlﬂSNURlT ELECTROSTATIC HA-
c An easily constructed generator of static elec-

lricny capable of discharging a fat three.inch apark.
U n schools where slectricity (s taught. Can be
built for less than $2.00..... caerrraesaa e No. us
HOW TO KE A POWER DRILL PRESS FROM SCR

PARTS. An Qxcell:nt practieal drill pnu that witl mke
work eanier for the mechanic. Al $2.00 worth of
raw material lnd scrap Iron are the only h:m-;n‘:.
........ ceeansvinsserieranrtenesntrnsses MO

IXPIRI ENT WITH AN ELECTRO-

PRORUS, "Mﬁ-' '-:i“ndﬂlve‘nuumemu;‘ lnl-reullnz exg‘wri
t

' tl{nrouri\!hly -ml-lned nnd.

of the expeériments are i
TUStERLed. -« o - - rsrsnsnsoss e saoaoantas 148
HOW TO MAKE AN ARC WILBE. FROM AN AUTOMD
BILE GENERATOR. ... .c.vervuvsorvunnsssan No. 149
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THE HERTZ FUND—AN OPEN

ADIO at last has an opportunity to pay at

least a small part of the debt it owes to one
who, giving unsparingly of his genius. con-
tributed most to the art when least was known
about the transmission of thought by means of
electromagneti¢ energy.

Hertz, whom we honor by conferring upon this
energy the designation Hertzian waves. passed
away, in 1994, at the untimely age of 37 with-
out ever having known the inspiration he gave
to Marconi and subsequent searchers.

The posthumous presentation of a manusecript
—dated 1858 and dealing with Dr. Hertz's re-
search in the electromagnetic phenomena upon
which radio is founded—to Prof. Bjerknes of
Oslo. Norway, who gave it to the Academy of

LETTER TO THE RADIO FIELD

Science (founded by His Holiness, Pope Pius,
who sent to Dr. Hertz's widow a '‘generous money
grant), has disclosed a most regrettable situa-
tion.

A Jew, thourh from Aryan stock, his widew
and two daughters are Protestants. Today, his
widow and children live in Cambridge, Eng.
having lost through Nazi activities both their
home at Bonn and the modest pension upon which
they had lived ; the family ix. in fact, in straitened
circumstances.

Radio-Craft suggests, therefore. that all or-
ganizations and individuals in the radio field
contribute toward a Hertz Fund to be put in
trust, for the lifetime of Mrs. Hertz. for the
use of the widow and her two daughters.
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SERVICING
QUESTIONS & ANSWERS

(Continued from page 820)

coupling condenser (110-mmf. mica unit), or an
open oscillator plate resistor (13.000-chm carbon
unit).

1938

for

OSCILLATION AT HIGH
FREQUENCIES

(57) G. A. Younghein, Mitchell, Neb.

(Q.) I have a Majestic model 90-B, which oper
ates well from 550 to 1,000 ke. At higher fre-
quencies, oscillation sets in. Tubes are perfect.
All condensers check OK as do all resistors.
Neutralizing and alignment do not help. The
rheostat on the gang condenser is OK, Oscilla-
tion can be started by tuning the dial slightly
+ or by adjustment of the other two controls, with
the tubes in the Ist., 2nd and 3rd R.F. stages
removed.
| This leads me to believe that the trouble is
{ in the 4th R.F. stage. Will you please help me?

! (A.) Although the symptoms mentioned in
| your Jetter do point to trouble in the 4th R.F.
stage. actually, the oscillation is due to poor con-
nection to the condenser gang roter (caused by
corroded rotor contacts)., This difficulty may be
overcome by cleaning the spring wipers and
the spring washer and contact surfaces on the
dial drive assembly. First remove the dial to get
at the spring washer.

INTERMITTENT RECEPTION

(38) H. Dobson, Thorntown, Ind.

(Q.) A Philco model 90-A, with single 47 in
output stage, has been serviced for the complaint
of “intermittent reception.” Turning off and on
any light in the house will bring the set “back
to life” for a short time. Everything checks OK.
Is there some way You can help me clear the
trouble?

(A.) The most common difficulty encountered
with the Philco 90-A is that of open-circuiting
condensers. In this model, as well as many other
early Philco receivers, bypass and coupling con-
densers are bakelite-encased, The stiff pigtail
leads emerging through eyelets to the lugs on
the bakelite case often snap, either at the lug
or within the case, due to vibration or other
causes.

The offending unit may be easily located
through the use of an insulated prod, while the
receiver is set up for operation. Gently move
each condenser pigtail lead. Usually the audio

|couplinz condenser is at fault.

NEW AMPLIFIER HAS
ADJUSTABLE FREQUENCY
CHARACTERISTICS

(Continued from page 805)
This is, ordinarily speaking, caused by the
| fact that an auditorium can be regarded as a
resonant chamber with all of the complex sound
patterns that can be set up in an enclosure of
this t¥pe.

The most common trouble that we encounter
is an execessive amount of low-frequeney response,
which makes the reproduction sound boomy and
unnatural.

Sound men in the past have frequently under-
taken the job of altering the response characteris-
| ties of their equipment to accommodate it to the
specific installation. Generally, however, these

alterations are expensive and take time, although

the results that can be obtained with the proper
type of frequency compensation are well worth
the effort.
To reduce this problem, however, to the most
simple form. the type 2A-30 amplifier, shown
[ in Fig. A, has been developed. It has an adjust-
able freduency characteristic—either the baass-
t or the high-frequency end can be accentuated or
attenuated at will. with the result that a new
standard of performance can be set by installa-
tion organizations for the quality of the work
that they are doing.
The frequency compensation obtainable in this
30-watt amplifier is clearly shown in Fig. 1. Twe
| input controls permit the use of 2 low-level
microphones such as crystal or velocity.
This article has been prepared from data sup-
plied by courtesy of The Webster Co. (Webster-
Chicago).
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SHORT-CUTS IN RADIO

(Continued from page £09)

HONORABLE MENTION

UBBER TUBE STOPS LEAD-IN BREAKS.

In installing all-wave antennas 1 find that
the transmission line always breaks where it
is fastened to the building by nail-on knobs.
This is caused by the wind swaying the lead-in
wire. To overcome this I slip a piece of heavy
rubber tubing over the transmission line and
fasten this to the building with a8 Romex clamp
or a t.a strip, as shown in Fig. 5. This tubing
should be about 18 inches long. This causes the
transmission line to bend over a spread of sev-
eral inches instead of on the one spot where it
always breaks when such protection is not used.

JOHN MEDNANSKY

HONORABLE MENTION

EMAGNETIZING PHONE POLES. Head-

phones that give a low signal and appear
worn-out often may be rejuvenated by remov-
ing the coils from the phone (the magnet may
be removed instead) and connecting 5 volts of
A. C. across the coils for about 5 minutes. This
eliminates residual magnetism in the polepieces.
Headphones “treated’’ in this manner have out-
performed previously more sensitive ones. Figure
6 indicates how this is done.

LAWRENCE B. JoHNSON

HONORABLE MENTION

OMPACT TEST ADAPTER. This little unit

is made, as Fig. 7 shows, by reassembling
a standard cube-tap. In drilling out the rivets
holding the receptacle springs to the plug
prongs, the hole is made large enough to admit
a fibre bushing around the small screw used to
reassemble the parts as shown in the self-ex-

SMALL SCREw-
REPLACES
RIVET

FIBRE
BUSHING

FRONT ~, &

SPRING 3 T~ .FIBRE

NSULATED & %‘_ﬂ.«’/\-WASHERS
=

PR
LR -A- REASSEMEBLY

- sA
— HALF OF CASE
"Zgﬂ_ “— REMOVED,
= -— SHOWING
b—_——J g JUMeer

NUT —

SIDE SPRINGS =
INSULATED ~-IT)

o =
FIBRE —_— ¥
BUSHING

SMALL SCREW &7

FIBRE
WASHERS

-B- REASSEMBLY

Fig. 7. Convanient test-lamp unit.

BINDING

SET-
POST ~

\\-. FLATTEN

=

/ ' BOTH SID
CUTTING Mygqn OF NA,LES
EDGE GUIDE FOR SET-

HoL SCREWS

Fig. 8. Improvised f{ly-cutter.

planatory diagram. The front spring of A is
insulated from the rest, as are the side springs
of B. The connection between these 2 insulated
springs, as in the diagram with the cover re-
moved, completes a wunit in which the side
receptacles are in parallel with each other and
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*A REAL

P.A. TUNER

in series with the front. Complete the equip- | __Designe(l for the Job.'

ment by adding a plug-in adapter with screw-in
socket, a plug base, plug fuse, and test prodsl
leading from a plug.

A list of applications would entail econsiderable
space, so a few are mentioned and the rest left |
to the creation of the reader. A continuity
tester is had by putting the adapter with &
lamp into the front receptacle and the test]
prods in the side, or vice-versa, with the whole |
plugged into the 110-volt service. To use the
lamp in series with the line as a current limit-
ing device, when working on a shorted appliance
or radip set, plug radio receiver in front and
lamp in side. When the short is remedied shunt
the lamp by joining the prods on the other side
or replace the lamp with a fuse. Disconnected
from the "110,”" with the lamp and prods in
the sides, it can be used as for checking circuits
other than those with standard plug connections.
When fused, 110-volt flexible leads are needed,
plug in adapter with a fuse on one side and
the leads on front. When the writer does low-
voltage testing—as on doorbells and auto sys-
terms—he uses a low-voltage lamp and drycell
in place of the 110-V. supply. By fastening a
plug receptacle on the battery, it makes an
ideal portable get-up to use where ''110” s not
available. |

W. B. SANFoRD

HONORABLE MENTION

NEXPENSIVE, ADJUSTABLE HOLE-CUT-

TER. Desiring to mount some test meters of
different sizes on an instrument panel, the
cutter shown in Fig. 8 was devised out of junk
box parts. It is inexpensive, yet remarkably
efficient, if used with a little care for most
panels, except metal. |
The body part is an old binding post used
upside down. The cutting tool—any rod, such
as a nail, that will go through hole in binding
post—4s then bent at a right-angle and sharp-
ened with a file to a cutting edge; it should
also be flattened slightly where set screws clamp
it to keep it from turning over. The other end
may be bent up to secure a better hand-hold.

Center-punch and drill a 11/64-in. guide hole
at center of desired hole, as a guide for the
short bottom set-screw. Adjust the cutter to the
radius of the required hole and start the cut. |
After cutting about half through the panel,
turn it over and cut the other side thus making
a clean-cut hole without torn edges.

ALVIN E. JoHNSTON

NEW EDUCATIONAL PLAN
FOR SERVICE MEN

Last month, National Radio Institute an-
nounced that they had completed a special course,
in radio theory and practice for Service Men, to
Le made available to the members of a well-known
manufacturer’s service organization (membership
at present is said to total about 27.000 Service
Men). |

The Course i3 intended for men whe are now
actively engaged in service work. Consequently,l
many of the features in the ordinary radio course
are unne€cessary to the man who is already work-
ing in radio service. and these have been elimi-
nated. Further information concerning this
course, and the equipment, certificate and other
benefits that go with it, are contained in the
free booklet, “How to Make and Keep Radio
Servicing Profitable,” obtainable from "N.R.L."
or Radio-Craft.

In addition to the interesting outline of the
radio course, which this booklet contains, there
are several pages containing actual technical ma-
terial of interest to most Service Men. For in-
stance, an N.,R.I. "Easy Calculating Chart™
affords a convenient means for converting volt-
age, current, resistance and power into various
convenient and related figures merely by using
a straightedge.
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COMPLETE
KIT
(Leas Tubes)

Nothing Else
to Buy

SUPER-HET PERFORMANCE
TRF SIMPLICITY AND TONE

HERE‘S a practical, super-sensitive Public Ad-
dress Tuner you can build yourself easily and
guickly . . . one that will give you high fdelity
reproduction of broadcast programs . ., . an
outfit that will bring in distant stations clearly
a8 your customers want them. Here's a chance
to make more money in the P.A. business!

With this kit you ¢an build high grade P.A.
Systems into schools and other public gathering
places — with the assurance of trouble-free per-
formance and complete satisfaction. Ideal for
temporary jobs, too — it delivers the stations
you want without sudio distortion from image
interference or side band cutting.

Four Tuned Circuits using Ferrocart (Iron
Core) Shielded R.F. Transformers. Hi-Q Coils
provide enormous gain and selectivity. Four gang
precision condenser with low minimum capacity
e¢ach section. Full automatic volume control pre-
vents variation in output level on fading signals.
Compact — 83¢ x 1214 x 83, Two tuners may be
mounted side by side on one panel of a standard
relay rack.

Power supply operates directly from 110 volt,
60 cycle lines. Requires three 6K7, one 6H6, one
6F8G and one 3Z4 Tubes.

By all means, se¢ the Meissner P,A. Tuner
Kit at your jobbers today. And write direct for
mere information.

AHOTHER

MEISSNER MANUFACTURING CO.
111 Bellmont Ave., Mt, Carmel, Ill.

AN IMPORTANT ANNOUNCEMENT
which tells about five NEW books which
have heen added to the RADIO-CRAFT

LIBRARY SERIES appears on Page 838 of
_ this issue.

Listen Comfortably

WITH

BRUSH
‘‘Hushatone”

(pillow speaker)

Put this radio accessory under your pillow
and listen to your favorite programs.

| Write for details.

THE BRUSH DEVELOPMENT CO.
| _3312 Perkins Ave., Cleveland, Ohio
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SPACF in this department is not sold. It is
intended solely for the benefit of our readers,
who wish to exchange radios, parts, phoncgrnphs,
cameras, bicycles, sporting goods, books, mara-
zines, etc., without profit.

Since we reccive no money for these announce-
ments, we cannot accept responsibility for any
statements made by the readers.

Use these columns freely, Only one advertisement
will be accepted from any reader for any one
issue. All transactions MUST be above board.
Remember vou are using the U. 8. mail in all

RADIO-CRAFT

these transactinons and therefore you are bound by
the U. S. Postal Laws. Describe everything you
offer accurately and without exaggeration. Treat
your fellow men the way you wish to be treated-
NO ADVERTISEMENT 7O ENCEED 35 WORDS,
INCLUDING NAME AND ADDRESS

We welcome suggestions that will help to make
this department interesting and profitable to
RADIO-CRAFT readers.

Copy_should reach us not later than May 6th for
the July. 1938 issue
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quantity of stamps. or a collection | J. L. Orysen. Kennan. Wlise. tor :1 \\-]l;;d.l;lAcmEnhlmllnn camers and

Smitty's Redlo Shop, 830 East 143
81, New York ety

WIiLIL, TRADE MICHIGAN STATE
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Dll’ll
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e ELEMENTARY
MATHEMATICS °

For the Technician and Craftsman

CONTENTS OF BOOK

1. ARITHMETIC: Addition, Multipliration, Divi-
sion. 1. Factoring and Cancellation. Fractions.
Decimals, Percentages, Ratio, and Proportions.
Iil. The Metric System. [V, How to Merasure
Surfaces and Capacity (Geometry). V. POWERS:
Involution—ROOUTS : Evolution. VI. Mathematics
for the Manual and Technical Craftsman, Ther-
mometer Conversions, Graphs or Curve-Plotting,
Logarithms, Use of the Slide-Rule. VII. Special
Mathematics for the Radio Technician.

VIil. Commercial Calculations, Short- LIS
cut Arithmetic, Interest, Discounts. P"e
11X, Weights and Measures, Useful 1 ]

Tables, POSTPAID

TECHNIFAX

Division RC-638

558 w. Washington Blvd. Chicago. 1llinois

BE SURE TO READ
THE

ANNOUNCEMENT

WHICH APPEARS ON

THE INSIDE
FRONT COVER

OF THIS ISSUE

" TREASURE FINDERS: WANT To | struction books and sheet music. Will |
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RADIO WITTIQUIZ

(Continued from page 820)

(%) You should know that a ribbon mike is—

(a) A micrometer for measuring ribbon.
(b)An instrument to convert sotind into elec-
trical impulses, consisting of a ribbon suspended
between pole-pieces. (¢) A microphone tied with
ribbons.

(79) An cleetric eye is—

(a) A substitute for a glass eve. (b) An eye
with batteries to see in the dark. (¢) A cathode-
ruy tuning tube. (d) A photoelectric cell.

E. H. MICHAELSEN

(80) Any radio operator knows a fader is—
{a) The German pronunciations of "'father.”
(b) A radio set that fades. (c) A volume con-

130 Raythean | tral which will allow one signal to be gradually

remaved and another gradually to be put into

Ircing  Olson, 362 | the circuit.

(81} Radio Service Men and experimenters
know an Fdison cell is—

(a) A tube. (b) A cell invented by Edison to
keep maniacs in. (¢} A type of accumulator
employing an alkali electrolyte. (d) A type of
primary cell employing a paste electrolyte.

(82) We all know a barretter is—

(2) A measuring device. (b) A thermal de-
tector. (¢) A bar of magnetized steel. (d) A new
type of hat.

(83) All radio men know 8 swinging choke is—

(a) A noose. (b) A special iron-core choke,
where, because of core saturation, the inductance
changes with the average current. (c) A trans-
former used as choke and transformer alter-
nately. (d) A choke which can be used or elim-
inated.

(%4) They also know an undamped wave is—
{a) A dry spell. (b) A radio wave sent out
during dry atmospheric conditions, (¢) A con-

tinuous wave., (d) An unmodulated wave.
F. L, HomruicH
ANSWERS
(63c) (66e) (67d) (&8c) (69b) (70c) (Tlc)
(72¢) (73a) (74a) (76a) (76e) (77c) (7Tdb)
(79d) (80c) (Slc) (#2b) (%3b) (d4d)

CONTEST RULES

(1) An award of a l-year subseription to
Radio-Craft will be given to each person
who submits one or more WITTIQUIZZES
that the Editors consider suitable for pub-
lication in Radio-Craft.

12) WITTIQUIZZES should preferably
be typed; use only one side of paper.

(3) Submit as many WITTIQUIZZES
as you carc to—the more you submit the
more chance you have of winning—but each
| should be good.

(4) Each WITTIQUIZ must incorporate
humorous elements, and must be based on
some term used in radio, public address or
electronics. Each WITTIQUIZ may have 4
sanswers,” only 1 of which of course will
be correct; and, only 1 of which is non-
radio.

(5) All answers must be grouped, by
question number and correct-answer letter,
on a separate sheet of paper.

(6) All contributions become the prop-
erty of Radie-Craft. No centributions can
be returned.

{7) This contest is not open to Radio-
Craft employees or their relatives.

(3) The contest for a given month closes
on the 15th of the 3rd month preceding
mugazine-issue date, (For instance, contri-
butions to August, 1938, Radio-Craft, on the
newsstands about July 1, must be received
at Radio-Craft editorial offices not later
than May 15, 193Kx.)

Please Say That You Saw It in RADIO-CRAFT
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OPPORTUNITIES IN OUTDOOR PUBLIC ADDRESS

(Continued from page §07)

lumber yards, stadiums, freight yards, fairs, and
amusement parks, with the assurance that the
speaker will stand up in the face of all adverse
weather conditions,

As the photograph (Fig. A) suggests, a gar-
den hose can be played into the mouth of the
horn without disturbing the operation of the
speaker or affecting its efficiency! The water
cannot reach the cone because the speaker is
mounted in an inverted position; which is a
revolutionary step in the design of loudspeaker
horns. (See Fig. 1 for cross-sectional view of
the speaker.)

The marine-type horn is very effective because
of its excellent distribution properties. The horn
has a 120° angle of distribution immediately in
front of the bell. For long-distance sound pro-
jection, advantage is taken of a center beam
effect which appears to have greater “carrying
qualities and at a higher sound pressure than
the immediate sound output at the bell.

This allows for a system to be operated at
higher levels without the possibility of micro-
phone feedback. There is very little danger of
feedback even when the microphone is close by
the horn itself,

Four of the horns using regular 12-in. per-
manent-magnet speakers are capable of handling
a crowd of 10,000 people in an open stadium,
when the horns are mounted in a circular cluster
and are driven at 10 watts apiece.

There are various methods in which the speak-

Fig. ). Cross-section of weather-proof speaker.

er can be mounted. A bracket is provided for
mounting on walls, sound cars, buildings, and
towers, A floor stand is also provided so that
the speaker can easily be moved around at will.

The horn is constructed of heavy gauge alum-
inum and steel spinnings. All jron parts are
electro-chemically treated to prevent corrosion
and disintegration. The entire unit is also pro-
tected from rattle and resonance because of the
thorough heavy construction,

Aside from the advantages mentioned we may
observe the advantages offered by the “"marine’
horn for sound truck use. There is no need to
overstress the abuse which a horn receives by
being constantly dismounted and remounted on
the roof of a sound car.

Sound truck operators now have a horn which
can be permanent-mounted on a truck, and
which can be left and used in the rain.

IDEAL FOR FIRE AND POLICE USE

Use of the “marine” horn in the rain is
important alse for use by local police and fire
departments, The horn is able to withstand the
torrents of water usually thrown about in fire-
fighting. (As shown, last month, in “R.-C."—
Editor.) The horn is also absolutely weatherproof
when driven around in the rain by police safety
patrol cars.

The speaker will also be an important selling
point in the replacement of present speakers
which are not absolutely storm-proof. Present
P.A. owners will welcome a speaker like this
which they can substitute for present unprotected
speakers.

This sPeaker is valuable when used in outdoor
call systems. The speaker is very efficient for
“talk-back” in all types of inter-communication
systems where speakers must be mounted out-
doors. This *talk-back" feature can easily be
incorporated in many outdoor installations. (As
illustrated, last month, in Radio-Craft.—Editor)

This message is not intended as a pep talk,
but may be considered as a reminder. It seems
that after a winter of P.A, inactivity the sound
man must again be reminded of the profits P.A.
work has to offer.

P_A. selling requires good equipment and good
selling methods. The potential sales ability of a
man cannot be improved greatly, but the type of
equipment he handles, can. It pays, therefore.
for the sound man to scrutinize every new P.A.
development, and make the best of it in the
terms of cash.

This article has been prepared from data sup-
plied by courtesy of Atlas Sound Corp.

THE LATEST RADIO EQUIPMENT

(Continued from page 817)

from the electrolyte) is high (approx. 10). Per-
fecting this and other characteristics has re-
sulted in ultra-compactness.

The unusual diminutiveness of the Beaver or
type BR unit here shown—since it well illustrates
the present acme of compactness obtainable—re-
sults from an engineering development in the
etching of anodic materials. The BR-type con-
denser claims title as the world’s smallest elec-
trolytic unit.

New methods of etching have been developed
wherein the effactive anode surface area has not
only been increased to A greater extent, but
wherein no corrosive alkali or acids are used in
the etching process. The accepted standard
etched-foil ratio, of the increase in capacity for
a given cubic contents, has been 3:1. The new
etching method has stepped-up this ratio from

Ultra.midget etched-foil condenser. (1610)

8:1 to 30:1, depending upon the voltage and type
of current (rectified A.C. or pure D.C.).

By employing newly-developed electrolytes, the
Cornell-Dubilier Beavers are extremely stable and
free from tendencies toward corrosion of the
anodic film during active as well as idle shelf
life. Special impregnation methods have also been
developed which permit the electrolyte to be
forced into the condenser winding at enormous
pressure. Such a method insures complete satura-
tion of the separator metal and penetration of
the etched-foil surfaces. This makes for capacity
stability over long periods of time.

(It has been known for some time that seve
era]l metals, such as aluminum, tantalum, nio-
bium, magnesium, girconium and titanium can
be coated with an insulating oxide film by elec-
trochemical means. By introducing the metal
into a suitable electrolyte, aluminum in an
adueous solution of boric acid and sodium borate,
and passing a current through it.)

The Beaver unit is externally insulated in an
aluminum tube., The end of the tube is+ hermeti-
cally sealed against rubber<capped bakelite
washers. There is no metal other than high-
purity aluminum jinside this sealed structure. Be-
cause no sealing compound is employed, no seal-
ing compound can contaminate or dilute the
electrolyte even though the condenser is operated
in a relatively high ambient (surrounding) tem-
perature. Also, no electrolyte can drip or leak
from the structure. The radiation of any inter-
nally-generated heat is also facilitated by the
absence of any sealing compound.

(Continued on following page)
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In that Metropolitan store on the
Calle Rivadavia 869 Mr. Francisco

Fernicola, the proprietor, is en-

thusiastic for he writes:

“They ask for them
these servicemen
and amateurs , . and
come back again and
again for other Cen-
tralab parts . . Nat-
urally 1 must agree
with them that they
are the best.”

TYPE
310

Smooth
positive

controls,
selector

permanent

switches . .
their miracles in
myriad languages in
all parts of the globe.

resistors,
perform

Manufacturers, serv-
icemen, and amateurs
everywhere , , . ., ,
SPECIFY
CENTRALAB.

MILWAUKEE WISCONSIN
BRITISH CENTRALAB, LTD.
Canterbury Rd.. Kilburn
Londen N.W. 6. England
FRENCH CENTRALAB C(o.
118 Avenue Ledru-Roellin Parls X1, France

TYPE 2B
VOLUME EXPANDER

CAN BE ADDED
TO ANY
RADIO >,

® This new 2B
Volume Expander :
can be added to any radio using 6.3 volt
tubes in a few minutes. Through it gome-
thing new in symphonic and classical
music can be had, for it adds any desired
degree of volume expansion up to 35
db. to offset broadcast station and record-
ing studio compression of such music.

Using a newly per- =

fected principle, it is $1200

completely free of

distortion over signal Complete with

voltage ranges un- two tested
Raytheon G6F8G

Tubes

touched by ordinary
expanders...andisas
simpleto add and use
as it is low in price.

MCMURDO SILVER CORPORATION

' 2900-G South Michigan Boulevard, Chicago, iliinois
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THE SPIRIT OF

HEALT

PREVAILS

HOT SPRINGS

NATIONAL PARK &7 ARKANSAS

Health is the keynote of all activities at Hot Springs
where thousands have found the Fountain of Youth,
regaining pep and vigor through the curative thermal
waters of the internationally famous spa. Under gov-
ernment supervision, drinl:‘ing and bathing in these
mineral springs afford relief to sufferers from high
biood pressure, newritis, rheumatism and other disor-
ders. At the same time the joys of an outdoor vaca-
tion, riding, hiking, hunting, are readily aveilable.

STOP AT THE

EASTMAN

HOTEL AND BATHS

@ 0.0 At the head of the famous
Bath House Row, it is convenient to ol
activities-yet is located in the quiet of
its own privatc park, assuring peaceful
relaxation. 500 large comfortable rooms,
from $2.50. ... Write for literature.

C. Emmett Karston, Mgr.

FREE POSTCARDS MAY BE HAD UPON

WRITING TO THE PUBLISHERS

These postcards make it easy to answer
advertisements which appear in RAlt)ll()-
ata

CRAFT, without cutting valuable
which yoeu may ‘wish to save.

1 HEARING-AID
MONEY-MAKER

(1611)

300 WAYS

TO MAKE MONEY|

SPECIAL INTRO-
DUCTORY OFFER

Good Only For
A Short Time

68 PAGES

A Brand
New
1938 Copyright

{The Webster Com-
pany—Webster-
Chicago)

IMPLIFIED and im.

proved aids for the
hard-of hearing, for use
in churches, audito-
riums, theatres, schools,
etc., have just been in-
troduced. Since an am-
plifier is incorporated in
the design, Service Men
ean now recommend the
system for connection to
a theatre's sound-on-
film equipment, be-
cause headphone-eord
shorts will not interrupt
the movie program. As
illustrated. the patron
individually controls
volume at his respective

Book

|
jack-box {encircled at
“CASH [N"I bottom of photo). -
you will find :1! the .
real money-makers— -
8OLD ON A dozens of profitable " "
ES:%XNBTAEGE'; tested mail order plans. DOORPHONE
confidential business se- | |§ SERVICE |ITEM
crets, dozens of practical
tested formulas, successful, and honest tested (lbIZ)

New crystal microphone, am?l“:l.l:;

and earphone hearing aid.

schemes—many actual experiences of men who
have started on the proverbial sheestring—with
lesa than $10 capital

“CASH IN'* contalns 68 pages of tested ldeas covering
every type of full—or spare-tline enterprize—it is really
a2 ‘‘masterpiece” in_ business ventures—OVER 40.000
;\'OBDS IN THE TEXT.

Ner—
10 CENTS per copy. {(Regular Price25¢c). Sent
POSTPAID anywhere in U. S. wpon receipt of ten
cénts in Stamps or coin.

NATIONAL PLANS INSTITUTE
246R FIFTH AVENUE NEW YORK, N. Y.

IDEAWAKE Serv-

ice Men will have
no difficulty selling this
new Doormaster micro-
phone -and- loudspeaker
communieator when
quoting on apartment-

02-
. MF
house group radio in-

02
E
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OPERATING NOTES

(Continued from page 811)

through the front. If the grommets are in place
and the screw is not turned too hard, there is
no danger of this.

Stromberg-Carlson High Fidelity Receivers.
From time to time Service Men complain that
“the High-Fidelity control detunes the receiver,”
or that “tuning can be sharpened appreciably
after adjusting for High Fidelity.” This in-
dicates lack of attention to the Instruction Books
accompanying ecach receiver, which specifically
state that:

“On the brvadeas: band, a High-Fidelity
Stromberg-Carlson radio should always be
tuned with the fidelity control set for Stand-
ard Fidelity, Never re-tune the set after ad-
vancing to the High-Fidelity position.”

The change in tuning meter swing or in the
shadow on the Tri-Focal Eye tube, noticed when
adjusting from Standard to High Fidelity, in-
dieates a broadening of the sidebands to give a
wider frequency response. If the operator re-
tunes the radio after adjusting to high fidelity—
or if he then tunes in another station without
returning to standard fidelity—the receiver will
invariably be tuned to cne or another slight off-
resonance peak, resulting in distortion.

Tnstruct prospects and customers as to the
proper method of tuning a high-fidelity radio
set.

The standard-fidelity position on Stromberg-
Carlson models employing the Big Bronze Dial
is indicated by half-red and half-white showing
in the Fidelity-Tone Centrol aperture and =«
small white dot appearing on the red side. At
“low-fidelity"” condition, the tone control is fully
uperated,

For short-wave reception. the above instrue-
tions do not apply. Turn the High-Fidelity con-
trol so that the red part of the indicator covers
approximately threequarters of the aperture.
This provides maximum sensitivity on the shert-
wave ranges and st the same time spreads the
tuning a little for easier locating of short-wave
stations.

STROM BERG-CARLSON, Solder Nuggets.

'| ———

THE LATEST RADIO EQUIPMENT

(Continued’from preceding page)

(A) Plate covers dooriamb mike
and speaker; ((BI,“(ZI)) indoor units,

20000

] 0 ‘200
OHMS

50000 LONG LE
OHMS OHMS (CAR ANT)

(SET ANT)

stallations. Useful in-
doors or out.

Please Say That You Saw It in RADI0-CRAFT

Diagram of "police adapter” described on page 817. (1609)
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Radio & Technical Publ. Co..vvvninnneinnianins 841
Radlo PUblICRIONA. ...\ viet et iien iieannaanaans By
Radio Training Assoc. of .-\merlca ....... 821
Radolek Company...... 0000006000069000000000000 847
R.C.A. Institutes. Inc. .826
Readrite Meter Works 835

Recoton Corporation. ...
Relfable Radio Compan
Remington Rand, Inc..
John F. Rider........

Bubreme Instruments Corp..

Sweap & Sell.............
T
Teehnifax.......ooviiinaae
Willlam A. Thomas Co.....
Triplett Elect. Instrument Co.
1)
Ttah Redio Products €o......eviieeveacrincaa., 823
w
Wellworth Trading Co........ 821, 822
Weston FEleet Instrument (‘m- 827

Wholesale Radlo Service Co..
Wright-DeCoster, Inc.......

(While every precaution is taken to jmsure
accuracy, we cannot guarantee against the
possibility of an occasional change or omis-
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NEW "BI.FONIC" LOUDSPEAKER
HOUSING LATEST MONEY-MAKER
(1613)

{Bi-Fonic Reproducer Labs.)

NLIKE all previous types of labyrinths, etc.,

which were designed to eliminate the back-
wave from the reproducer, this new "Bi-Fonic”
housing actually wtilizes the loudspeaker's back-
wave! Result 7 Better frequency response at both
the low and the high ends of the audio-frequency
range; PLUS INCREASED VOLUME, utilizing
the same reproducer! Kadio-Craft editors wit-
nessed a demonstration, of a midget set’s loud-
speaker in one of these housings, in which the
midget uet ‘‘out-highfidelitied” a much larger
set costing several times as much.

Service Men can do a nice business on this
item, if they'll recommend it to midget-set own-
ers wht do not want to invest in another and
better radiv set. Equally good prospects are
radiv set owners who want an auxiliary loud-
speaker set-up.

Public Address speeialists will find_ that a
demonstration wilt sell the Bi-Funie housing, and
u suitable loudspeaker. to elub uvwners, broadeast
studios (for use as a mounitor speaker), schools,
restaurants, dance halls, ete.

PLUG-IN NOISE FILTER (l614)
(Sprague Products Co.)

LECTRIC razors, fractional horsepower motors

and other numerous domeatic devices, outhut
noise which is picked up by many radio sets.
This interference may be effectively filtered vut
by means of the unit illustrated. It plugs into
the wall receptacle (and hulds there tightly).
and inte it in turn is plugged the offending
device (or the radio set).

| LoupspPeaker

LOW-FREQUENCY YENT

Above. — Re-
flecting, instead
of absorbing,
surfaces help
achieve higher
fidelity and
greater volume.
1613)

Left. — Newest
noise-filter
measures only 2
x| 7/18 ins. dia.

N R A Holds in wall
sion in the preparation of this index.) . outlet even bet-
{, ter than most
devices it fil-

ters. {1414)

Please Say That You Saw It in RaD10-CRAFT
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AN AUTOMOBILE

SPEAKE

that has proven
its worth for...

® Efficiency ® Durability
® Attractiveness

Model VYNBL

The cabinet s
made of steel
vet having a
s0ft suede finish,
delightful to the
eye and in har-
mony with to-
day's ecar in-
terior.

The well known
Nokoil Repro.
ducer in this
model VNBL
will actually
bring the per-
formance of an
uvld automobile
radio up to and
pastthatof many
being sold today.

The steel cabinet is
arranged with a sin-
gle stud mounting so
that it carries the
whole weight of the
speaker. This elimi-
nates the necessity of
fastening the stud in
the pole piece of the
speaker which often
throws it off center.

Write for complete information. Wright-DeCoster
Distributors are always anxious fo cooperate.

WRIGHT-DeCOSTER, Inc.

2251 UNIVERSITY AVE., ST. PAUL, MINN.

Export Denl' M. Slmons &

Cable Address:

Son Co..
“‘Simontrjce”

New York.

ian Representatives:

Canad
Wm., F. Kelly Co., 1207
Tav!_o_r & Pearson, Ltd.,

Bay St.,
Ed

. Everything you_need in radio. It's
in this new RADOLEK RADIO
PROFIT GUIDE. Every repair part

Torento. Ont.

monten, Afberta

for every receiver. Newest radio re-

ceivers., Test instruments. Technical
books. Special eauipment. Leading
standard brands. Every item guaran-
teed. It must be right or we make it
right. And everything under one roof.
You get what you want promptly, and ex-
actly what you want. Radolek’s immense
stock, plus Radolek's eﬂic:ent organization,
insures you fastest service. 25.000 service
men depend on this service and benefit by
Radolek’s Radio Profit Guide, It will help
you make more meney,

-----RADOLEK -----

601 W. Randolph, Chicago, Dept. C-18
Send me the 1938 Radolek Radio TP'rofit Guide

FREE

Name

Address "
Serviceman? Dealer? Experimenter?
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FREE

tells how to

SAVE MONEY

'ON EVERYTHING YOU BUY!

.. NOW READY-- -big new Bargain Bulletin. Describes,
pictures hundreds ol amazing values. Tell us where o
RUSH your FREE COPY:—

O «an save many Dollais an soir purchases il of
tlns new Bargaln Bulletin-—ou Radle Sets and Parts.

sporting Gomds, Watelies, Clocks. {‘wnieras, Typewriters.
Eleetiiral  Speclaltivs.  Noveltles,  and  seores of  ather
miticles. Thouwsunils of smarl biyers have discnered this

sure wav te save monev on flandard, highest quality me
chandixe. You et (nompl. courteons service, cumnplete
cellubility. Get PROOL® of hlg savingy—take Your pick
of the wmazing sabues shown to $ill ¥our pPresent needs.

YOUR FREE BARGAIN BULLETIN IS
WAITING il in amd mail NOW the coupon helow

.~or send postal or letter, No obligdtlan, Ropme herkain
offcrs limlied—rush yeur dequest while stocks are  at
theh hest

RADIO CIRCULAR CO., Inc.
915 Broadway (Dept. R.C.), New York, N. V,

I_ T | RADIOCIRCULAR Co.. the, (Bepl, HEL |

Yes, Sush my Frea Bargain Bultetin. )

i g, N obiliganan te me |
NAM 0 00p0D0 aa00a0 D

778, - € 1

l'r; 8Y. & NO. 000000000 000000 l

]

i CiTY & STATE Tl o s e a e e 8

RADIO COURSES

RADIO OPERATING: Prepare for Gov't
License Exam. @ RADIO SERVICING:
Including Short Wave@ AMATEUR CODE
@ ELECTRONICS @ TELEVISION @
Dsy and Evening 1 Booklst Upon R t
New York YMCA Schools

4 W. Bdth Street, New York City

RADIOBSERVATIONS
‘ROUND HOME

Three boys were srrested in Brooklyn last
month for possession of a radio receiver which
they were carrying down street to a “sick aunt”;
they were carrying $13 in small change, too, su
a detective took them in and accused them of
robbing a store. In Birmingham, Ala., a colored
man who was robbing a radio store turned on
a light—as he thought—it was a call box, and
the police made him see the light. And in Chi-
cago. Mayor Kelly last month had an ordinance
passed to require burglar alarms on all fire
escapes. A good chance to sell PE cells.

Short-wave radio sets in garages aid tow-cars,
placed near garage doors, just as fire-trucks are
in fire stations, to make quick get-away—in the
“tow-car racket’’ ; by which wreckers. racing to
the scenetvof. ap automobile accident. not only
violate speed laws but victimize persons involved
in accidents (by charging exorbitant fees. etc.).
Providence, R. 1., police reported, last month. to
the Int’l Assoc. of Chiefs of Police, according to
The American City. In one instance. as many as
¢ tow-cars at an accident blocked the highway
and impeded the investigation!

Announcers of the American TLegion Parade
broadeast in New York last month wore head-
phones. Chief Controller Schechter thus gave
each his cue when to come in to the program.
and when to dry up—as the parade rollul by.

Learning a lesson from the flonds that this
Spring crippled radio service {("Radio and P.A
as a Flood Aid," Radio-Craft. April and May.
1937), every Pennsylvania airport maintaining
regularly-scheduled flights and all radio trans-
mission stations used for navigation purposes.
according to reports last month. must maintain
at all times an auxiliaty source of electric current
sufficient to keep the lights and radio equipment
functioning for an emergency period of 12 hours.
*“High time every state enforced such a ruling.”
we might remark ; it now remains for the Quaker
State to enforce the order.

I
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FUNDAMENTALS OF RADIO, hy Frederick
Emmons Terman (1938). Published by McGraw-
Hill Book Co., Inc. Size, 6 x 9 ins., cloth covers,
158 pages, 278 illustrations. Price $3.73.

Professor Terman has 2 reputation for nro-
ducing worthwhile technical books and his
“Fundamentals of Radio”, prepared in collabora.
tion with Lt. F. W, MacDonald. U.8.N., uphold-
this reputation.

The chief prerequisite for study of the ma-
terial in this book is an clementary undersiand-
ing of alternating-current circuits. and in
particular the conceptions associated with the

terms  loading, impedance., reamctance, ete. A
knowledge of complex guantities is not  nee-
essury.

The purpose of "“Fundamentals of Radio™ is
to present the basic principles of radio and
radic communication in a form suitable for use
in an introductory radio course. This book is
essentihlly an abrideed version of the author's
"“Radio Engineering.” It presents the subject
with the same organization, the same viewpuint,
and the same style, but the treatment is simpli-
fied, The length of the text has been nearly
halved, and the problems have been increased in
number and made primarily of a classroom type.

Chapter headings follow: The Fundamental
Components of a Radio System; Circuit Ele-
ments ; Resonant Circuits and Circuit Analysis;
Fundamental Properties of Vacuum Tubes;
Vacuum-Tube Amplifiers; Power Amplifiers;
Vacuum-Tube Oscillators; Modulation; Vacuum-
Tube Detectors; Sources of Power for Operating
Vacuum Tubes; Radio Transmitters: Radio Re-
ceivers ; Propagation of Rudio Waves ; Antennns:
Radio Aids to Navigation; Television ; Acoustics :
Appendix ; Index.

EXPERIMENTAL RADIO, hy R. R, Ramsey
(4th Edition, 1937). DPublished by Ramuey
Publishing Co. Size, 6 x9 ins., cloth covers, 196
pages, 167 illustrations, Price $2.73,

This 4th Edition of ‘"Experimental Radio™ fur-
ther simplifies and expands the scape of experi-
ments presented in the preceding editions, A
student who conscientiously follows the experi-
mental presentations in Mr. Ramsey’s book will
have a more thorough understanding of Firat
Principles of radio than would be the case if he
would read the same amount of material in any
other book that has se far come to the atten-
tion of this reviewer.

Only elementary arithmetic is employed and
students just entering high school should have
no difficulty is assimilating the entire contents
of this highly educational book. We also recom-
mend “Experimental Radio” to Service Men who
are a bit hazy on their knowledge of the super-
heterodyne action; and to sound men who
want to brush up on basic principles of atten-
uators and characteristic impedance.

The book includes 132 experiments and a
listing of laboratory apparatus required. These

experiments cover the following outstanding
fields of investigation: inductance, resistance.

capacity, vacuum-tube theory, circuit phenomena,
R.F. and A.F. amplifiers. P.A. and commercial
broadcasting. and radio telegraphy and telephony.

RADIO SERVICING—Short-Cuts and Money-
Making Ideas, hy M, N. Beitman (1937). Pub-
lished by Supreme Publications. Size, 8% x 11
ins., paper covers, 18 pages, illustirated. Price 50c.

Here is a book that contains practically nothing
new. Its value lies almost exclusively in such
merit as it may have as a compilation of certain
radio fundamentals that might be new to the
beginner in radio servicing.

HOW TO PASS RADIO LICENSE EXAMINA-
TIONS, by Charles E. Drew (New 1938 Edition).
Published by John Wiley & Sons, Inc. Size.
6% x 9% ins., stif paper covers, 201 pages, 73
illustrations. Price $2.00,

This up-to-date version of an old standby will
be welcomed by everyone who contemplates tak-
ing a government license examination as a rom-
mercial radio. telegraph or radio telephone opcer-
ator. Completely revised and re-written, this
new edition of How to Pass will prove highly
informative even to those students and operators
who found the preceding editions helpful in
obtaining a commercial “ticket™.

Please Say That You Saw It in RADIO-CRAFT

QUESTIONS AND ANSWERS HANDBOOK
{Revised Edition. 1937). Published by Allied Ra-
dio Corporation. Size §% x 11 ins., 81 pages, pa-
per covered, contains over 3,000 questions and an.
swers. Price, 95¢.

“Questions and Answers Handbook' for Serv-
ice Men includes 1% sections. each covering a
complete phase of radio ~ervieing., Among the
subjeets discussed are: basic theory, superhets..
auto-radio, P.A.. ete., This book offers an
nutharitative and comprehensive survey of every
aspect of the subject. If you consider you
really “know your oats,” about servicing. give
vour<elf a quiz via this book. It contains valu-
uble data gathered, over a period of 2 years,
from leading service text:, laboratories. schools,
and Service Men in the field.

WIRELESS ENGINEERING. by L. S. Palmer
{1937). Published hy Longmans, Green and Co,
Size, 6 x 8% iny., cloth covers, 3{( pages, 333 il-
lustrations. Price $7.50 (21/-net, England).

The recent fdvances in wireless engineering
have necessitated a thoroughly revised and en-
larked edition of this well-known text-bouk (first
published, in 192s). It deals with every branch
of radio and recent advances in this secience.
such as short- and microwave technique, the
mechanisms of wave propagation through the
ionesphere, the us«e of quartz oscillators,
copper-oxide rectifiers, distortionless loud.spenl‘
ers, wvoice-uoperated radio land-line links and
high-frequency feeder line<, and modern ull\e
manufacturing processes,

HITHTUTTR T EHHTHTTTTE

DEAD —
DR. OTHO FULTON

Dr. Otho Fulton, pioneer in facsimile, died
on Monday, Feb. 28, at the home of friends
in New York City, at the age of 70, Dr.
Fulton [here shown demonstrating an early
model of his Fultograph), a British subject,

had been in Amen‘ca ) years pertactin
the radio and wire facsimile system he ha
originated many years prevmusly, and had
demonstrated a distance of 11,000 miles
over the London-Sydn-y radio b-am, about
10 years ago, (See ' Announcmg—Ellciroly’hc
Pictures via An Improved System,' Radio-
Craft, June 1939.)

ek



the Rest Buy in the Instrument Field .

'SUPERIOR PRESENTS ~ AMAZING
NEW 1938 |

Never before has Superior offered so much for so little! Always
. . Superior in this new
\_ 1100 series gives you even more \alue! We have incorporated

100 SERIES!!

many refinements, many new features . .. all proven to be
sound and practical. We urge you to read the descriptions
below carefully; see how these instruments fit your needs.

"\

S/

The New Model 1100-S
D.C. VOLT-OHM MILLIAMMETER

A sensationally low priced new pocket-size volt- |

ohm milliammeter. Featiires a 3" d’Arsonval
type 0-1 meter, accurate within 27 ; preecision
resistors, No external batteries necessary. Neat
aluminum etched panel.

SPECIFICATIONS

0.5 volts D.C. 0-5 ma. D.C.
0-50 votts D.C, 0-50 ma. D.C.
0-500 volts D.C. 0-100 ma. D.C.
0-1000 volts D.C. 0-500 ma. D.C.

0-5000 chms 0-500.000 ohms
Maodel 1100-8  supplled with
halleries. tesl lv.nls .|m| lllslrllx'
tions, Rize Tx 217
shipping uol;.hl 4‘,& hs . | |
Qur net price ...

The New Model 1150-S

SUPER ALLMETER

A genume o . meas- |
Hremon = AC. a
Valis & Jtes

anee . ' Dieriln

& Waliw

Utihzes the new  larpe T mre dmArsany. e

- miliammeter at 10000 ) (L . H

wathan 2 Previsio 15Hors Hotis i urdy

E) . 1 Jiae i | ] - ror 1
cise e U 8. IR 1 coV L il ey
ndle for | hle oF et o e

COMPLETE A.C. and D.C. VOLTAGE and
CURRENT RANGES

D.C. Voltige:—n-15%. 0:1%0, 0 m
Al v HIYE ] 1 1] i1}
| EX UrIenti—s | 11 "
A.C. Currenti—n.| 1 T 50
2 ﬂESISTANCE RINGES
ST

HIGH and LDW CAPACITV SCALES
L0005 e Qo .

3 DECIBEL RANGES
" 14 W + 4 1
INDUCTANCE: | ta TU0 Henres

watts: Biscd (3 b, Wi ol
O3 t

M-nrlol ll a1 Ly complete

with e tabulir ehy
.:Hd l-- HY x
REREF PN wenzht 9
nounds. OUr net price .  —

Model 1150-A Portnble carrying cover, 75c additienal

SUPERIOR INSTRUMENT CO.

The New Model 1110-S

AC-DC VOLT-OHM MILLIAMMETER

A Midget in Slze a Giant in Derformance! [lere, with-
out doubt,
offered. )
acvurncy  and  simplicity
d’Arsonval  type -1 metoer.
eiched panel. EHoused In a

of operation. 27% i
rision  Fesistors.  Attractive
modern  stripel fabricald  case.

SPECIFICATIONS

0-1 ma. D.C.
0-10 ma. D.C.
0-100 ma. D.C.

CRACILEERL B 0-1200 volts A.C.
0-500.000 ohms, low chms read to 1 ohm

$785

0:1.5 volts D.C. 0:1% volts A.C.

0-500 volts D.C.

0.500 ohms
‘\'tmlcl 1110-8 nun||)lled x‘ompl(-k- with
watierics, test 1 instructions,
~izo K17 x 5" x 314" ||r|)m;z weught,
S%g pounds. Qur net price ..o L.,

The New Model 1160-S

SET TESTER

Combining the Super Allmeter
and Tube Tester

labieratovy all in one
oefels 1 1a0-5

A ecom '('u- testing
nni( Combines

Ce
sfoping  panel  fnr
isurement«<. Compl
Labular charts. 1
ervery kno
1

Madcl 1160A-S for Portable Cover. add 9Sc

TUBE TESTER

The New
Model 1140-5

1 rn-r llll L
3. ek NIT o (I ol
«
4, L
maximun 11 tdo ot e wk [
s. ~upmlicrl with o thad Ve
1 t valy ¢og nuy "
n Iv  sot r othe o 1 uf ] Vi
i it « [}
6. Work on 'Wi-124 1t A
A 111 Xl o

i r
i 85
we —
'

i
Model 1140-A with Portable Cover . . . 75c additional

The New Model 1120-S

OSCILLATOR

Truly the greatest value ever
offered! An_ All-wave, direct.
reading Oscillator in portable
size. Caompares favorably with
instruments sclling at lhro(-
times 1ts price! Hou

black rrynlnlllne <abinet \\lm
carrying  handle

SPECIFICATIO NS

1. Covers 110 kr
fundnmen

23

Y t pan.
band <wllfh m\ﬂ (r(-quenrles
in thy Tange hy al
mmllnulnunrr

2. Dial Is dirert rending in
frevquencles. with baun. d switeh

seltings  bdentifted both by
letters 1 A k. C. h. F.l and
by encies, with the rm

FORPON lnz ideutifications an
the dial scale.

3. R.F. and A.F. outputs chtainable indepemiently,

4. Accura cent on 1.F. anl Lroadeast hands, 2
Per ceit on the shapt waves.

| S. Separnte postg for testing shorts, opens aml tenke
ages, including the lenkages of electrolyvtic and other
condensers. Thus oven very high resistance circuits
may be lesled for continuily.

6. Planctary turn-casy drive. with 4-1 vernier.

7. Operates. on 10-120  volta A.C. or D.C. Moreover
may I o

A.C. 1 comme-
5. 40, 50, G0
s
lodel l I2l)-, supplied  com-
plete with tulws. leads and in-
structlons. \hl]vrlng wel[:ht 8
pounds.  Sigc kgl —
Our net price . ... PR

The New Model 1130-S

SIGNAL GENERATOR

‘ N T !
tulav. whe featu
Y d mdge  for yourself! Coen 1eeel an s
grev, crystalhing ehiled cabnpet wath recessed name
nlales.

R.F. o n Ge rator. R
to 14u) T evelea, ALl shiveet
I 1
and ALY e i « 1inahle
rosath ALK wacyy  Molula R.F
' un 1 [ LF. amd 1B e 1
on wr fregquenciges,
el freotun | 100, -In 10m,
L oanel T EONn
nt mirphae fu n. direet-reinth <dial.
wlens e 1 O LI LV

)

7_ All setvaced an H0.130
C.oar Dvis o

Mool | 110

o 1l

juene
complete
|I| cirry
i \. "
12% x pp I W muhl

x5 N
15 pounds. Dur ml brice

- ORDER DIRECT FROM MANUFACTURER AND SAVE 50% = S =

136 LIBERTY ST Dept. RC-638
NEW YORK -

NEW YORK




' [ N at home
Imagine the thrill of learning TELEVISIO
t:::ﬁ::; this COMPLETE TELEVISION EQUIPMENT

~ transmitting and receiving Y

H. L. Neéwton. 125 Indiana Ave.. Huren,
S, D., says: “"Not only did | get the equlp:
ment 1 expected. hut considerably more. 1
am proud of thls televislon transmitter and
recelver and the professlona)l quallty of ma
terlals used. ] have already recelved offers
for this equipment I have constructed which
will pay me more than | put Ino_the entire
Iraining. I enrolled while In the U. 8. Navy
and studied the A 1. tralnin® In my spare
time. My frlends were Impressed with each
new shipment of equipment snd the excellent
texts. This new method of tralning with such
elahorale spparatus gave me a real practleal
knowledge of radlo and telesislon and 1 think A.T.L. offers any
man who Wants to get Into radio and television serlously the
Rreatest value for his Invesiment.'

E. D. Carter of Bethany. Ohlo, writes: I
spent two years In college and have Investi-
gated other tralnlng In radlo and the allled
arts. and I have yet to find anything nearly
s0 cotmprehensive as the A.T.I. tralntn® in
televislon, which Ineludes all any practical
man needs to know about radio. I have
earned an average of $2,500 per year since
studying with Mr. Sanabria doing television
and telephone work.

THIS MAY MEAN YOUR FUTURE
IN TELEVISION —

MAIL COUPON Joday!

AMERICAN TELEVISION INSTITUTE
433 E. Erie St.. Dept. RC-638. Chicago. lil.
Gentlenien: Please send me your free hook on Television and

Hterature deseriblng A.T.L. Training. It s wunderstood that
thls is FREE. No obligation.

Address

City at ot . . .State.

8 T AR ASRR R
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Theory From Books Alone is NOT ENOUGH

Today, more than ever before, the non-experienced man
is lost . . . the man without actual knowledge and
experience in a specialized line is forced to work at
dull, underpaid, mediocre jobs . . . his life is one of
continuous, dismal struggle. His future looks black. He
is sick at heart while he watches his trained fellow
men ride on to the big pay Jjobs . their happiness,
their future, their success assured. In order to get
anywhere in this world, you must have actual working
expericnce in addition to book and elass-recom knowl-
edge to attain success. A.T.I. gives you all this neces-
sary training and equipment in an amazing low-
priced, easy-to-pay offer, that is unrivalled anywhere
ih the world today, Take advantage of this opportunity
NOw!

Television Men Will Be Needed Soon!

Already commercial 1n England, Television Engineer-
ing will be the next high salaried profession. Will you
be ready to ecash in with this new industry? Leaders
of radio recognized their opportunity some fifteen
years ago, and they as engineers have since earned
millions! Now the future of television is assured. Are
you going to make it your opportunity for success?
Trained men will make from 32,500 10 $20,000 per year.

Practical Television Training

A.T.1. Training prepares you for big pay jobs as a
Television Engineer, Radio Station Operator. Labora-
tory Technician. KRedio-Electronie Engineer, Sound
Camera Technician, Public Address Engineer, Flec-

our own television programs!

trictan and many other fascinating jobs. A.T.I. Train-
ing qualifies you during the first few months to take
your RADIO TELEPHONE FIRST CLASS GOVERN-
MENT LICENSE EXAMINATION and get into a
good paying Jjob in the radio field while completing
your television instruction. Radio Servicing Course also
included.

You Learn By Actual Experience

The A.T.I. method is mew, startlingly differemt, No
dull, hard-to-understand monotonous texts. We train yon
as you never hefore dreamed you could be trained . . '
you get ACTUAL EXPERIENCE with YOUR OWN

LEVISION APPARATUS just like on the real joh.
With this A.T.[. Television Equipment you ean make
over 330 amazing, interesting experiments right ip
your own home. You will produce your own Televigion
program for a lecal audience . , . transmilling and
receiving the faces of your friends. You will build
complete Television Transmission and Reception Sys-
tems. You can make hundreds of experiments and
comirarison tests that show You 1he bhenomena of Televisjon and
Radio in a auick. simple, fascinating way much_easier to
unulerstand than just mere words 3 book. All this Equlpment
jneluded with trainlng . . . AT NO EXTRA COST to you.

Costs No More . . Yet Definitely Better

Start preparing for Televislonl Get In on the ground floor now!

Mail the coupon for literature and FREFE hooks containing an

swers to everything you want to know about Televizion and

A.T.1. training hundreds of phatokraphs. facts about johs.

salaries, opnhortunitles, how to earn expenses while tralning.

how we asslst graduates In the field. Tells the complete story
. absoluteiy FREE' No obligation.

A.T.l. Training with Complete Equipment is Available on Amazingly Low Easy Monthly Payments

GET THE REAL Juside FACTS ON

TELEVISION





