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Here are just a few models from the new 1938
General Electric Radio line. You've never heard
such thrilling, true-to-life, tone quality as you'll
hear when you listen to these new radios with
the new and exclusive G-E TONE MONITOR.
It corrects tone distortion and brings out the
high and low notes of each orchestral instru-
ment. Stop in at your nearest G-E Radio Deuler
for a demonstration.

12 Super Vaiue Models to Select from

e \ MODEL F-70
b 0 l_m'f"’i_ e 7 tubes. 3 bands.
TONE MONITOR.
Louver Dial. Foreign
and American Stations
—Police, Aircraft, Ama-
teur Calls. Large Dy-
namic Speaker. 5 Watts
Output.

MODEL F-53
5 tubes. 2 bands. Edge-
lighted Dial. Domestic
Stations—Police, Ama-
teur Calls. Large Dy-
namic Speaker.

MODEL F-65
(ALOVE)

6 tiabes. 2 bands; TONE

and American Stations
—Police, Aircraft, Ama-
teur Calls. Large Dy-
namic Speaker. 5 Watts
Output.

ronﬂ. F-63 MONITOR. Louver Dial:
gotll\JIEesl-\/I(z)Nl;’aI'rgfi. VODEL F-665 Foreign and American Siations
— Foreigt; 6 tubes. 2 bands. T N3 — Police, Amateur, Aircraft

MONITOR. Louver Dial Foreiga
and American Stations—Pxlice,
Aircraft, Amateur Calls L[a-ge
Dynamic 3Speaker. 5 Wats Cu-
put. “Armzhair” Model.

GENERAL ELECTRIC

RADl0

FOR REPLACEMENTS SPECIFY GENERAL ELECTR!C PRE-TESTED TUB:ZE

Czlls. LargeStibilized Dynamic
Steaker. 5 Watts Outpu..
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WILL TRAIN YOU

START A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS
WITHOUT CAPITAL

3. E. SMITH

President
National Radio
Institute
Established 1914
The man who has

directed the

home study train-
ing of more men
tor the Radio In-

dustry than any
other man in
Ameriea,

HERE ARE A FEW EXAMPLES
~ OF THE KIND OF MONEY
| TRAIN MY MEN TO MAKE

earning $50 the first month.

time.'-
Roud, Norfolk \a

OWN BUSINESS PAYS
$300 A MONTH
‘I now have my own Radio business
which shows three hundred dollars a unwonth
prom—thanks again to National Radie.”
FRANIKK T. REESE, 39 N. Feiton St
Philadelphia. Penna.

CHIEF OPERATOR
STATIO
1 completed
Radio
tinediately

\When
rained  my
license and
wMI'e

HOLLIS F
Lapeer, Mich.

EARNINGS TRIPLED BY N. R. 1.

TRAINING
[ have been duing nicely. thanks to
N. R. ). Training. My present earnings
are about three times what they wele be-
fore 1 touk the Course. I consider N. 1.
Training the finest in the world.” U}sli-
NARD COSTA, 201 Kent St., Brooklyn,
N. Y.

20 lessons,
Broadcast
jeined
where 1 am now Chief Operator.’
HAYES, 85 Madison Nt

EARNED $50 FIRST MONTH IN
SPARE TIME

“1 knew nothing about Radio. After

four tessons ! began servieing Radios,

Last winter

I nade g hlgh as $100 a month in spare
ALTON, 808 wWest Olney

BROADCASTING
N

I ob-
Operator’'s
Ntation

Get My LESSON

on

Radio Servicing Tips FREE

1’Il prove that my Training gives practical, money-

making information, that 1t is easy to
stand—that it is just what you
Radio.

My s1mble lesson text.
Trouhles—Their Cause and Remedy

Yist of Radio receiver troubles in_ A.
snper -hetero-

battery, universal, auto. I,

dyne allwavc and other tvpes of sets.
the

Cross refmence system glves you

uvnder-

need to master

"Ra<110 Receiver

covers a long
1

T Cop

And a
probable

cause and a quick way to locate anrl remedy these

set trouhles. A special section
receiver check-up, alignment.

mg, testing.

ing the coupon.

is devoted to
balancing. neutraliz-
You can get this lesson Free by mail-

MAIL
COUPON
NOW

Do you want to make more money? The world-
wide use of Radio has made many opportunities
for yeu to have a spare time or full time Radio
service husiness of your own. Three out of every
four homes in the United States have Radio sets
which regularly require repairs, servicing, new
tubes, etc. Servicemen can earn good commissions
selling new sets to owners of old models. 1 will
train you at home in your spare time to sell, install,
service, all types of Radio sets to start your own
Radie business and build it up on money you make
in yeur spare time while learning. Mail coupon
for my 64-page book. It's Free—it shows what
I have done for others—what | am ready to do
for you.

Many Make $5, $10, $15 a Week Extra
In Spare Time While Learning

Almost every neighborhood needs a good spare
time serviceman. The day you enroll I start send
ing you Extra Money Job Sheets. They show you
how to Jo Radio repair jobs that you can cash in
on gquickly. Throughout your training I send you
plans and ideas that have made good spare time
money—{from $200 to $500 a year——for hundreds
of fellows. My Training is famous as “'the Course
that pays for itself.’

There's a Real Future in Radio
For Well Trained Men

Radio already gives good jobs to more than 300,-
000 people. And in 1936, Radio enjoyed one of
its most prosperous years. M ore than $500,000,000
worth of sets, tuhes and parts were sold—an in-
crease of more than 60% over 1935. Over a mil
lion Auto Radios were sold, a big increase over

1935, 24.000.000 homes now have one or more
Radio sets. and more than 4.000.000 autos are
Radio cquipped. Every year millions of these

scts go ont of date and are replaced with newer
models. More millions need servicing, new tubes.
repairs, ete. A few hundred $30, $50, $75 a week
jobs have grown to thousands in 20 years. And
Radio is still a new industry—growing fast!

Get Ready New for Your Own Radio Business
and for Jobs Like These

Radio broadcasting stations employ engineers, oper-
ators, station managers and pay up to $5.000 a
year. Spare time Radio set servicing pays as
much as $200 to $500 a year——full time johs with
Radio jobhers. manufacturers and dealers, as
much as $30, $50, $75 a week. Many Radio Ex-
perts own :md operate their own full time or part
time Radio sales and service businesses. Radio
manufacturers and jobbers employ testers. in-
spectors. forenen, engineers, servicemen. paving
up to $6,000 a vear. Radio operators on ships get

GOOD FOR BOTH

J. E. SMITH, President.

Without obligating me.
Their Cause and Remedy’’
opportunitics and how I
am

send your Lesson ‘'Radio

can

) Radio Service Business of My
Spare Time dio  Service Wor
Retall Sales of Radio Sets and Eqmpment
Service Expert for Retail Stores
Broadceasting Station Operator

Avlation Radio Operator

Ship Radio Operator

O\Vl'l

AP

NAME ..

64 PAGE BOOK
SAMPLE LESSON

National Radio institute, Dept. 7JR, Washington, D.C.

Receiver
and free book aboul spare ume and full time Radig
train for them at home in my sparc time. I
particularly interested in the branch of Radio checked below.

(If you have not cecided which branch you prefer—mail coupon now, for

good pay, see the world hesides. Automobile, police,
aviation, commercial Radio, loud speaker systems
are newer fields offering good opportunities. Tele-
vision promises ta open many good jobs soon.
Men | have trained are holding good jobs in these
hranches of Radio. Read their statements in niy
64-page book. Mail the coupon.

1 Send Ycu Special Radio Equipment
To Give Yom Practical Experience

My Course is not all book training. 1 send you
special Radio equipment, show you how to con-
duct experiments, build circuits illustrating im-
portant principles used in modern Radio receivers,
broadcast stations and loud speaker installations.
I sliow you how to Build testing apparatus for use
in spare time service work from this eguipment.
\uu work out with your hands the things you read
in the lesson hooks. My Free Book telis you about
this 50-50 method of training—how it makes learn-
ing at home interesting, quick, fascinating, prac-
tical. Mail coupon.

Save Money—Learn At Home
Money Back Agreement Protects You

I am sure I can traim you at home successfully. I
will agree in writing to refund every penny you
pay me if you are rot satisfied with my Lessons
and Instruction Service when you finish my Course.
1’ll send you a copy of this agreement with my
Book.

Find Out What Radio Offers You
Get My 84 Page Book Free Now

Act Today. Mail the coupon now for my
Free Lesson and my book, “Rich Rewards in
Radio.”’ DBoth are free to_anyone over 16 years
old. My book points out Radio’s spare time and
full time opportunities and those coming in Tele-
vision: tells about my Training in Radio and
Television; shows yau letters from men 1 lnve
trained, telling what they are doing and earning.
Find out what Radio offers YOU! MAIL THE
COUPON in an env;»lope or paste it on a peuny
post card—NOW !

J. E. SMITH, President
National Radio Institute,
Dept. 7JR

FREE\

B

Troubles—

¢ )} Loud SPeaker Systeme, Installations and Service
() Auto Radio_Tnstallation and Service

() l‘elensmn Station Operator

() Desxgmng and Constructing Testmg Equipment
() Serv xf)ext with Radlo Factory

(’ ) Commercial Radio Station Operatur

) All-around Servieing Exper
information to help you decide.)

L]
14X1 a
a
]
»
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COMPLETELY self-

contained receiver the
size of an ordinary book and
providing headphone recep-
tion of local broadcast sta-
tions is something that finds
many useful applications. In
the October issue such a
receiver, so simple that any-
one can build it, and so in-
expensive that anyone can
afford it, will be described
in detail.

This will be just one of
the many specially prepared
and highly practical articles
which will be presented,
covering the entire field of
radio.

Serviceman’s Diary. ........... ... ... . ... ... ... .. Anonymous

Starting A Service Career........ .................... Zeh Bouck

Midget Cathode-Ray Oscilloscopes.... W. C. Dorf and J. H. Potts
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Servicing Movie Sound (Part 2).................... W.W. Waltz
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Popular “Ham” Receiver............. ... ... .. ..Robert Ames
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Improved Headphone Reception. ................. N.P. R. Jarnak
The Amateur Observer................................. W2JCR
ACR-111 Amateur Superhet......... .. Amateur Activities Editor
The #*Tiny-Tot” Super-Regen...... o8 LEadd SR . AE T A. J. Haynes
The Radio Beginner (Part 13)....... ... ... .. ... ... John M. Borst
Air Programs Recorded. .. ... ... ... ... ... . ... Samuel Kaufman
The Radio Workshop. ..................... The Associate Editor
New “Philharmonic” 30-Tube Receiver. . . ... Cockaday and Taylor
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The DX Corner for Short Waves. ......... Laurence M. Cockaday
World Short-Wave Time-Table............... .. S. W. DX Editor
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WORLD'S MOST FOWERFUL RADIO!

The sensationally quiet long-distunce pe-formance
and perfection of tone achieved by the New Custom-
Built Scott “Philharmonic™ is due to a large num-
ber of exclusive developments perfected in the Scott
Research Laboralory. Following are a few highlighis.

Increased Wave Length Range 3.75 to 2000
Meters ... Tunes Every Broadcast on the Air

The Scott “Philharmonic™ has a luning rsnge from
3.75 to 2000 meters, making possible the reception of
special Experimental and Television sound broad-
casts on the Ultra-Short Waves—Foreign s.ations in
all parts of the world—All of the statiors on the
stundard Broadeast Band—Aviation and Wzather re-
ports on the Long Wave Band—covering =fficiently
a greater wave length range, we believe, than any
other radio receiver in the world today.

Super-Powered for QUIETER Foreign
Reception from All Parts of the World

When you hear Foreign stations coming in on the
New Super-pcwered 30 Tube “Philharmonic”. you
find it impossible to believe you are listeniag to sta-
tions thousands of miles away—The extremely high
degree of usable sensitivity on all ware bauds is
largely due to the efficiency of the highly developed
Two Stage R.F. Amplifier—The Four Stege I. F.
Amplifier—and the 40 Watt Class A Audio Amplifier.

New Variable Band-Pass Selectivity

On the New “Philharmonic” an exclusive method
developed in our Research Laboratory continuously
varies the Selectivity from 2 to 16 Kc., enabling you
to reach out and bring in weak distant stations which
ordinarily would be completely blanketed by inter-
ference from powerful local stations on adjacent

channels.

FREE ! ING FREE DE-
TAILS ON THIS

SENSATIONAL NEW 1938 RECEIVER

AND SPECIAL MONEY SAVING

OFFER DURING THE NEXT 30 DAYS!

SEND COUPON
FOR INTEREST-

Four New Devebofl!nents Reveliticnite
Tone—Amazes ne Mutic Werld

Unquestionably, one ol (he most outstandimg fea-
tures of the 3rott “Ph Ih Fmonic™ is the almost vn-
believable rea. ism of its t he. This is cu» lirgel> o
a number of r=cently p=rf l'ted developments. amog
them: (1) New Scot: R. . Amyp ifier dev2lopaent
(Scott Patent: Applie! jor) wlkich tomatically
band-passes he R.F. smz ' 10 18 c. (om braal st
band) and va-iable L. ! ltlectivits, enallz; all f(re-
quencies up tc 16.000 cvel i to be ~epradacea, szcur-
ing true high fidelity r eption. (2) NEW Scca
Bass Bi-Resorator Srser || (Scott Patens Applied
For) which srorides verf |t reproluctior of tass or
lower tones wahout riefl 1g repreduction o) spead-
ing or singtngz voice m tigher ‘requemcies. 3
Special Tone L-alanced Volame Coatrol scizuificall
designed to jo low respm= : of ear to al! ‘requeuciss
at varying dezrees of vi'ume. 4) New [avers
Feed-back Sysgemn which wutomatically c¢t's acGien
“peaks” and arings 1p “dips” o speakar, giving
finer, truer toe.

Perfectea Push-Pull Yolume Range Expansion

A special Pusl»Pull Pregrim Volu ne Fange Expan.
sion circuit developed m the Seott Reseirea Laltgra-
tory provides ¢ range af 15db enatling tl ¢ dylam:e
variations of ¢l progrims to he restored te the r
originzl volum-= range. Jatil you heve hea=d this new
development, i is impo.silile to redlize kov jine Yoth
radio reception and phoi12 ~epreduction ca 1 reail~ Ye

Scott Demonsiratior Sabons
New York CTity Les Argzles
630 FRfth Ave. 115 No. obert:cn Blwd
Chcago
4440 Raveiswood Avenue

Ne wly Developed Circuit Suppresses
Sc-atch On Phonograph Records

A deve opment af the Scott Research Laboratory
(Scot. Pateris Applied For) automatically sup-
presses *hz scratct on the record, but does rot affect
the full revroduction of the higher frequencies at
normal vo’ume. This amazing development for
phonograj L record reproduction cannot be realized
until ome has arctually listened to a phonogrmaph rec-
ord pla-ed in the ordiniry way, then with the ree-
ord scratca e imirated. This is undoubtedl” one of
the mos etttand ng developments in phono repro-
duction.

Guaranteed for 5 years Against Defects

The “Ihliarmounic” is ecustom-built in limited
numbers, with such exireme precision amd wilh
such high quality parts. by highly skilled labora-
tory teciricians, -hat it s guaranteed against de-
fects (ezcapt tubes) for FIVE YEARS-—2) times
longer tham the usual 9)-day guarantee of produc-
tion typs eceivers.

Prices No Higher Than Many Ordinary Rzdios

Contrary "o zeneral opinion, Scott Receivers are
priced no higier than many ordinary radios. They
are sold omly dir-ct from the Seatt Laboratories—
there are no dealers—thus saving you the distri-
kutor an 1 srdinar, radio dealer’s profit.

30 Pay FREE Trial . . . Liberal Terms

Try the Scott “Plilharmonic” in your home for 30
days! If it is net fner and better in every uay, you
can retusr ir ot any time Jduring this period a.1d your
money wil. be pramptly refunded. Liberal Budget
Plan terms, if desired.

obligation
tories).

E. H. SCOTT RADIO LABORATORIES, INC.

4440 N. Ravenswood Ave., Dept. 5P7, Chicage, U, S. A,

Please sead full description, prices and FREE details on the special offer
you cre making during the next 30 dey: on the New Scott Philharmonic. Mo
{Not sold thru dealers—sold only diréct from Scott Laborm-

Street.....oovnt ..
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Pages From A

eroiceman s

‘DIARY

UESDAY : When you find a customer

at the door waiting for the shop to

open, it a pretty good sign that the
depression is over. And, perhaps, it might
not be a bad idea to crawl out of bed a
little earlier!

Here was a middle-aged man carrying a
Radiola-80 power-supply and accompanied
by a youngster holding the chassis. He
thought it would be easy to take out the
apparatus and run it down to the shop for
test. Ordinarily, of course, it isn’t much
of a job for an experienced man but this
was the first time the chassis had been
pulled in seven years and getting out the
rusted bolts caused him plenty of trouble.
(I wish more customers would try jobs
like this; thev would understand better
what a serviceman has to contend with.)

“Shifting” Resistors

Brought the set in and put it on the
test bench. It had already been examined,
he said. by one of our competitors. The
diagnosis was a blown condenser and the
estimate for repair, twelve dollars. He
wouldn’t pay that much. Would rather buy
a new set! (Filter condensers do not blow
in this model, but customers become very
critical of anyone who “knocks” a com-
petitor and it is likewise poor policy to
cut prices.) Perhaps, I told him, the other
fellow had not had time to make a com-
plete examination. Again, he may have
figured on a complete overhaul, which
takes plenty of time and materials for a
thorough job. If he merely wanted the
set patched up so as to get a little more
service out of it, of course it would cost
much less. I got the job.

Found the 110,000-ohm carbon resistor
in the bleeder network had dropped to
15,000 ohms, overloading all the other
resistors in the network. All had decreased
in resistance to some extent, causing an ex-
cessive cathode bias on the r.f. and first
i.f. tubes and of course making the set
very insensitive. Replaced six resistors and
soon had the set working like new.

Emergency Case?

Loaded up the car to start out on calls
and deliveries. With a chassis under one arm
and a speaker under the other, I tried to
open the car door. It stuck, and in pull-
ing at it the speaker slipped. A lug on the
output transformer ripped a nice, deep
cut in my finger. I wrapped a handker-
chief around the finger and started ofi.

Drove about a mile and noted that the
handkerchief was getting blood-soaked.
Stopped at a drug-store to have a fresh
bandage put on but, after one look, the
pharmacist told me to hurry over to the
hospital and have the cut stitched. The
hospital is last place in the world I should
choose to visit—too often, the last place
anyone does enter alive. However, here
goes!

“Emergency case? Down the corridor,
first door to your right,” the nurse at the
reception desk called out. I wandered into
a small room where there was a nurse—
all alone. Her boss certainly had an eye
for beauty, and I began to like this hos-

Ravio News ror SepreEMBER, 1937

A SERVICEMAN HAS ONLY ONE PAIR OF HANDS

In the radio service husiness small cuts and abrasions on the hands often occur

and the serviceman, absorbed in his work, often neglects to protect them against

infection. An infected finger, howewver, may put him out of commission for some

time as far as repair aork is concerned, even the smallest hurts should be imme-
diately attended to.

pital. She cleaned out the cut, then covered
it with a piece of gauze saturated with some
strong disinfectant.

“That’s a very bad cut,” she said, oh, so
swectly. “I’ll get the doctor for you right
away.” She disappeared.

While waiting, a hard-boiled, middle-
aged dame dropped in. She wrote down my
answers to a long series of questions. Name,
age, occupation, employer, business address,
home address, nearest relative, religion—it
got very monotonous.

“After all,” I protested, “I’'ve only
scratched my finger. It isn’t serious enough
for all this.” :

Most Encouraging!

“Of course not,” she answered, then
added significantly, “but we have to De
prepared for any contingency.” A nice, en-
couraging person! I wouldnt have been
surprised if she had hauled out a tomb-
stone catalog. I was glad to see her leave.

Ah! My nurse returned with a woman
doctor in tow. And what a doctor! Tall
and dark-haired, her clear, blue eves bored
through you. She took one look at the
finger and then ordered the nurse to bring
scissors, needles and other materials. (Boy,
was I glad I hadn’t cut my hip!) Strictly
husiness, cool and efficient, she threaded
the needle at the first try. A few quick
stitches and the job done. (Could I look
at her radio? No. It was all right. Tt
would be.)

“Anti-tetanus serum,” she ordered sharp-
ly. The nurse brought it.

“You should have an injection to pre-

HESE records from an anony-

mous serviceman’s diary should
be of decided interest to veteran
servicemen, as well as to those
whose experience in the service
field is more limited. Written by
a man who “knows his stuff,” and
shot with an occasional outcrop-
ping of humor, these items pro-
vide many hints not found in text
books. More of these pages will

appear from time to time.

vent lockjaw,” the doctor told me. (I don’t
like injections.)

“You don’t want to get lockjaw, do
you?” she asked.

“l wouldn’t know,” I told her. (After
all, I’d never had it. )

“You wouldn’t like it,” she snapped,
then turned on her heel and left,

The nurse gave me a shot in the arm,
first scratching the skin and putting a
drop of the serum on it to note the re-
action.

“Don’t you want a little stimulant?”
the nurse asked, as I got ready to leave.
(She was lovely!)

“Oh, well, if you insist,” I told her,
looking at a nice bottle of what looked like
17-ycar-old rye on the medicine shelf. But
instead she took a small bottle of clear
liquid and started to put drops in a glass of
water.

“What’s that ?” I asked.

“Spirits of ammonia,” she answered.
“Sorry I can’t give you anything else.”
(Her eyes were soft and brown. Could I
look at her radio? Well, maybe—)

Did You Pay the Social Security
Tax?

Washington, D. C.—The Commissioner
of Internal Revenue, Guy. T. Helvering,
advises that immediate tax returns should
be made by delinquent employers. Con-
trary to prevailing opinion, the tax is im-
posed on any employer of one or more
persons and on the employee. The em-
plover collects the tax from the employee
and then becomes the custodian for the
government. The employer is responsihle
for the collection of the tax and penalties
for delinquency are levied against him, not
the emplovee. Further information is
available at the Collector’s offices.

PRAS

Pernambuco, Brazil—The Pernambuco
Radio Club has arranged {or the construc-
tion of new transmitting equipment to re-
place the present facilities. The new trans-
mitter will have a power of 25 kilowatts.
A long-wave antenna, consisting of a single
80-meter mast, will be used while the short-
wave antenna is to be suspended between
two 40-meter towers. The call letters and
wavelengths remain the same: 410 and
49.67 meters.
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T MW urdo Silver MASTERPIEC & VE

s FIVEST RECFIVER FVER BUTEYY

It took twenty-six years experience
building fine radio receivers to de-
velop all the engineering superior-
ities combined in the New MAS-
TERPIECE VI.

Imagine a radio so superbly sen-
sitive that it will bring in stations
all over the world using only an or-
dinary ice-pick for an antenna!

Imagine an altogether new idea
in selectivity—the MULTI-BAND

interlocking system—that gives

“THE

INDIVI

you choice of [our really startling
degrees of selectivity at the {lip of a
switch! Imagine reserve power

enough in your MASTERPIECE

Tl

VI to use it as a Public Address sys-
tem in an 18,000 seal auditorium!'

Imagine the tone you get with
BIFARTAN baffling, double tone
controls, and the famous Jensen-
McMurdo Silver 18” SUPER-
GIANT twin-cone high-fidelity

speaker!

DYyALLY CUSTOM

SBUILT
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Imagine a control panel allowing
you to do everything that the broad-
cast stalion monitoring system can
do!

Imagine all this coupled with the
lowest tube and circuit noise found
in any sensitive radio made today
and you’ll know why foreign recep-
tion is a pleasure with the MAS-
TERPIECE VI — why engineers
and scientific expeditions choose
the MASTERPIECE VI

Thirty-six distinctive technical
features are built into your special
and individually custom-built MAS.-
TERPIECE VI!

And it is shipped to you for a full
thirty-day trial in your own home
— with the sole judge as to whether
it is “the finest receiver ever huilt.”

And you can order your MAS-
TERPICE VI on convenient month-
ly terms if you wish!

Write a letter or mail the coupon
for complete technical details. Or
see a MASTERPILECE VI on dis-
play at the Laboratories and Stu-
dio, 2900 South Michigan Boule-
vard, Chicago — or 63 Cortland
Street, New York City.

RADID'

NAME
I ADDRESS .

McMurdo Silver Corp.
2900-A So. Michigan Blvd.
Chieago. U. S. A.
Pleaze send me full details on the New custom-built
! MASTERPIECE VI.

MAIL THIS COUPON

h---------ﬂ
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DEPENDABLE PERFORMANCE

AT THE SEASHORE..OR..

IN THE SAHARA

" MALLORY

REPLACEMENT

CONDENSERS

When you buy Mallory Replacement Conden- ment Condensers for dependable perform-
sers vou get full capacity. There are no “skinny ance any time, anywhere—at the seashore or
mikes” to account for...no lean performances in the Sahara Desert.

to alibi. Mallory Replacement Condensers have estab-
The generous capacity of Mallory Condensers lished a position of national leadership in the
is important. So is the lower power factor. To- service field—vet Mallory Replacement Con-
gether they mean improved filtering and better densers cost no more. The longer you use them
perforinance. And—better performance means the more readily you’ll agree that they actually
better satisfied customers. cost less in the long run

What is done to assure the permanence of
Mallory Condenser characteristics?

Plenty!

The famous Mallory Metal Seal hermetically
closes each Mallory Condenser against the
effects of moisture and dryness.

Are You Missing the Biggest
Help a Service Man Ever Had ?

Have you delayed asking the Mallory-Yaxley
distributor about your copy of the MALLORY-
YAXLEY RADIO SERVICE ENCYCLO-
PEDIA ? See him now before the edition of

I'hat’s why you can depend on Mallory Replace- this great book is exhausted.

Use Use

MATLORY et YAXLEY

REPLACEMENT Cable Address—PELMALLO REPLACEMENT
CONDENSERS. .. VIBRATORS VOLUME CONTROLS
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SERVICE CAREER

This article is dedicated principally to the radio student shortly to be

graduated from a service school. However, there is “meat” in it for everyone

seriously considering going into the radio service business—the recent gradu-

ate, the student anywhere along in his course, the self-taught radio experi-

menter and the person with his eye focused pretty far ahead who has just
begun to think about taking a radio service course.

By Zeh Bouck

in embarking upon a radio service career—no one

of which can be subordinated to another. These
are Training, Equipment and Capital. It is the pur-
pose of this article to consider the minimum require-
ment of each.

Little can be said in an arbitrary way about training.
If vou have been graduated from the average residence
school, or have plugged your way conscientiously through
a correspondence course,

2 I NHERE are three primary considerations involved

vice troubles with no more equipment than a screw
driver and soldering iron, he can do a quicker and more
effective job with the proper apparatus on hand. Also,
there are numerous other difficulties to be considered.
A large percentage of radio troubles is due to inefficient
or inoperative tubes. Unless some definite symptom points
in another direction, the serviceman’s first suspicion is
toward tubes, so a tube checker is indispensable!
Once tubes have been eliminated as the source of
trouble, the volt-ohmmeter
is beyond dispute the most

you are doubtless suffi-
ciently well trained to
start in at radio servicing.
1f you have had no for-
mal training, but can read
through the average issue
of Rapio NEws with per-
fect understanding and
are intimately acquainted
with the theory and op-
eration of essential service
equipment through years
of experience, you are
probably on an equal foot-
ing with the person who
can hang up a framed
certificate in his service
shop. Experience, of
course, is a part of train-
ing—a vital part—but
this, in many instances,
may have to come later.

Essentials

Your confidence in your
own ability to repair ra-
dios is probably the best
index of training. You,
yourself, should know how
good you are.

While the expert can
cope with many radio ser-

GOOD EQUIPMENT SMOOTHS THE WAY

A young man with adequate training and awell designed though
not necessarily expensive test equipment can start oul on his
first service rounds aith confidence that there is no service job
that he cannot lick. After all, experience is another name for

knowledge and servicing instruments are the necessary tools
to avork aith.

important of all service
instruments. With it, bet-
ter than 90 percent of all
chassis troubles can be
quickly and accurately
detected and this may be
written down as number
2 on the list of essential
equipment. The vol¢-
ohmmeter is to the radio
serviceman what the
stethoscope is to the
doctor!

Oscillators

While the all-wave os-
cillator will be brought
into play on only a rela-
tively small number of
service calls, no service-
man worthy of the name
should consider going into
business without this in-
strument. And as the hu-
man ear is a notoriously
unreliable device, an out-
put meter should be em-
ployed with it. The
illustrations show
Clough-Brengle (Figure
6) Bendix-DayRad (Fig-
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AN R.F. AND A.F. OSCILLATOR

Figure 2. The Hickek signal gen-
erator, a.f. oscillator and output meter.

CAPACITOR ANALYZER

Figure 3. The Solar capaciiy meter
for measuring condenssrs and vesistors.

COMPLETE TEST INSTRUMENT

Figure 4. The Weston “Serviset,”

achich combines a tube checkes, a volt-

ohmmeter and an analyzer ncluding
an output meter.

A HOME SERVICE BENCH
According to a recent survey, about 60
percent of American servicemen work
from their homes. The equipment
showen above 15 portable and can be
used on the Bench or in the field. T his
Bench awas built at a surprisingly small

cost of less than $4.

ure 5) and Hickok (Figure 2) models
shown, are efficient and inexpensive.
Some means of measuring capacity
and testing condensers also should be
provided. The writer prefers the bridge
for measuring condenser values, as
power factor, which is an index of con-
denser deterioration, can be measured
simultaneously. Also, such bridges are
usually combined with a resistance bridge
which provides an additional check on
resistors and the volt-meter. For con-
denser leakage tests the neon flash-
indicator is satisfactory and inexpensive.

Combined Instruments

The foregoing covers the essential
equipment—the very minimum which
the serviceman should have to start in
business. While we have by no means
gone through the list of valuable service
equipment, we are forced to pass over
such useful devices as oscilloscopes,
wobbulators, etc., until the cash register
rings from pure force of habit.

Much of the above equipment can be
obtained in combinations which efect
decided economies without lessening the
versatility of the apparatus. For instance.
the tube tester may be combined with
the volt-ohmmeter. Such a combination

PORTABLE SIGNAL GENERATOR

Figure 5. The Bendix-DayRad all-

aave signal generator achich includes
a neon-lamp output indicator.

Rapio NeEws ror SeErTEMBER, 1937

A UNIVERSAL TESTER
Figure 1. The Triplett tube checker,
volt-ohimmeter and output meter.

is the Triplett, Model 1504 Multi-pur-
pose tester (Figure 1). Or a complete
analyzer and tube checker may be com-
bined as exemplified in the Weston
Servicer (Figure 4).

It is similarly good sense to make a
single unit of the condenser-resistor
bridge and the condenser tester which
is done in the Solar capacity analyzer
(Figure 3). This instrument measures
power factor, capacity, leakage and
otherwise tests all types of condensers.
A neon-lamp indicator is built into the
bridge, which also measures a wide
range of resistance values. Balance is
indicated visually with a cathode-ray
6ES tube.

It may be argued that further econo-
mies could be effected if the serviceman
built his own equipment. In the case
of extreme economic necessity—yes. But
otherwise, it is desirable that the service-
man’s basic equipment be of commercial
design. This equipment may be em-
ployed later as standards, against which
shop apparatus may be calibrated, if
personally constructed. However, in any
event, homemade or factory-made, the
minimum—essential—equipment remains
as outlined above.

Tools Required

Tools logically come under the head-
ing of equipment and the essential im-
plements are: soldering iron, three sizes
of screw drivers (including a very small
one for knobs), a small file, complete
set of Insulated screw drivers and
wrenches for alignment work, long-nose
pliers, diagonals, (Turn to page 188)

RADIO-FREQUENCY GENERATOR

Figure 6. This efficient, low-priced
signal generator, mmulzjatlured by the
Clough-Brengle Co.. is a.c. operated.
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By The Associate Editor

Complete Speaker Line

The Utah Radio Products Company line
of permanent magnet dynamic type speak-
ers has been expanded to meet practically
all radio and sound system requirements.
Thirty-four models are now available, with
cone diameters ranging from S inches to 14
inches, employing magnets weighing from
5 to 46 ounces, and with output capacities
as high as thirty watts. They point out
that a new type of molecular structure in
the speaker magnet greatly lengthens mag-
netic life.

Long-Range Auto Antennas

The General Electric Company offers
four new auto radio antennas that require
no drilling for mounting and meet prac-
tically all requirement for auto radio
installation. They compromise the “Top-
Flo” model KA20 designed for steel top
cars. It is held in position by posts fitted
with rubber suction cups which are
cemented in place. There is the double
“Hairpin” model KA40 antenna for under
running board installation. the “Fish-pole”
model KA30 which mounts on the rear
bumper and the “Hinge-rod” model KA10
designed to be installed on the upper front
door hinge.

New Line of 6-Volt Power Units

P. R. Mallory and Company have in-
troduced 6-volt power supplies called
“Vibrapacks,” designed to provide power
for portable-mobile transmitters, P. A.
equipment, and similar apparatus.

Y
L4
ey

g

NOW, WHAT TIME IS IT IN BORNEO; IN TAHITI?

Here is the new Warren time clock for the short-wawe listener that tells at a
glance the time around the world for any given local time. } acould be a welcome
addition atop any listener’s all-wave receiver.

The two high-voltage models have a
maximum rated output of 300 volts at
100 ma. of easily filtered, rectified d.c. with
three lower voltage taps of 275, 250, and
225 volts. Two low-voltage models deliver
200, 175, 150, and 125 volts output and
may be used in converting 110 volt a.c.
receivers for 6-volt battery operation. These
power units are manufactured in both
synchronous and non-synchronous types.

Radio Interference Filter for
Electric Razors

To overcome radio interference caused
by the electric razor, the Solar Manufac-
turing Corp. has recently developed the
“AE-Elim-O-Stat” filter of the capacitive-
inductive tvpe. It contains not only the
conventional condensers usually used in
devices of this kind, but also induction coils
for maximum filtering eifect.

Permanent Sound System

This model 60-C amplifier manufactured
by the United Sound Engineering Company

is a heavy-duty unit with a rated power
output of 60 watts, providing gain of 135
db. on the three “mike” channels, and 61
db. on the phono channel. The tube equip-
ment comprises four 6F5’s, one 6R7, one
6F6, two GES’s, two 6L6%s, one 5Z3, and
one 83. It can handle from two to thirty
speakers for different reproducing require-
ments. For a high-powered amplifier the
60-C is unusually compact and convenient
to handle. The two electric eyes, indicat-
ing overload and output level, provide a
complete visual monitoring system.

DX Listeners, Take Note!

This is the new Warren Telechron
“Globetrotter” world time clock which gives
you the time for all countries from Ran-
goon to Mandalay. The regular clock hands

tell the time in ypur particular zone while
the revolving outside numeral disc of 24
hours divided into dark for p. m. and light
for a.m. shows at a glance the time in all
sections of the world. It is modelled in
walnut with bronze lacquered back and
foot rest. The metal dial which is §
inches square has; black characters on a
brown background. Dimensions 634 inches
square by 3 inches deep.

Auto Whip Aerial for
Increased Sensitivity
This new motor car antenna made by the
General Antenna Company mounts on the
door hinge and can be extended from 26
to 51 inches. It is equipped with 3-foot
rubber-insulated shielded lead-in and is

made from triple piated rust-proof chrome
alloy steel. The antenna is shown in the
accompanying photo in a horizontal posi-
tion, when erected it is mounted vertically.

Auto-Radio Test Pack

The new Stancor power pack for auto-
radios, just introduced by the Standard
Transformer Company, is designed to meet
the long-ielt need for a dependable, ac-
curately-metered source of Iow-voltage
current for demonstrating and testing auto-
radios.

This apparatus is supplied in three
models with various ratings up to 8 volts
at 15 amperes. Each model is protected
with a circuit breaker in the primary and
is equipped with an accurately-calibrated
meter. (Turn o puge 192)
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ANany Advantages in

OSCILLO

For Servicemen, «Amateurs,

Cathode-ray oscilloscopes at low-cost
to mect the needs of any radioman.
the new miniature cathode-ray tubes,
available only in expensive laboratory

oscilloscope design are included

By William C. Dorf

test apparatus of greater capabilities has made possible

quantity production of the modern, miniature cathode-
ray oscilloscope. Now that its applications have become
more widely understood, greater efficiency in the design,
development and servicing of radio apparatus has been real-
ized. Manufacturers today offer instruments which enable the
user to obtain a picture of precisely what is taking place in re-
ceivers, amplifiers and transmitters so that defective conditions
may be quickly recognized and the proper remedies applied.

Most of the newer instruments employ the 1-inch type
913 cathode-ray tube. More recently, a 2-inch type has
appeared on the market and this has also been adopted by
several manufacturers. In many of the instruments, either
type tube may be used interchangeably. The low ¢ost and
long life of these tubes has made the new apparatus practical
and economical.

For those who wish to build their own, complete kits of
essential components have been made available. In both the
completely manufactured and kit types, models are available
with built-in sweep circuits and amplifiers as well as simpler
types designed for use with external accessories.

The extremely wide variety of tests that the new cathode-
ray oscilloscopes can be applied to, in experimenting, servicing
and designing, has been covered in detail in the past six issues
of Rapio NEws. An excellent reierence book on the subject
is the “Cathode-Ray Tube at Work,” by John F. Rider, and
for the advanced student, there is “Engineering Mathe-
matics.”” by Steinmetz.

Midget Oscillograph Easy to Operate

THE new midget cathode-ray oscillograph type 820 (see
No. 1) was recently placed on the market by the
Triumph Manufacturing Company. The nine controls on the
panel are plainly marked as to their functions, and the design
features make for simplified operation. After the preliminary
adjustment of sweep frequency, beam control, and “locking”
have been made it is only necessary to use the vertical gain
and sweep vernier controls for final adjustments. The device
can be used with or without its high-gain amplifier. The
specifications show the instrument to be equipped with dual
amplifiers, sensitivity 13 mm. per volt, and a linear sweep
circuit rated 15 to 35,000 cycles. In addition to the 913
cathode-ray tube, the instrument uses a type 6A6, one 885,
and an 80 type rectitier.

Six-Tube Kit

THE compact and attractive-looking instrument in illustra-
tion No. 2 is the new Thordarson oscilloscope available in
kit form. An unusually complete instruction folder with cir-
cuit diagrams and constructional illustrations are furnished
with the kit. Careful thought was given to the preparation of
this instruction sheet so that any experimenter, serviceman or
amateur should have no difficulty in constructing the device.
The case measures only 5% by 634 by 1034 inches. It should
be a handy portable unit for the serviceman. Six tubes in all
are employed, consisting of one type 913 tube, two 6]7’s, one
885, one 6X5 and one 1V tube.

(i I N HE constantly increasing demand for reasonably priced
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SCOPES

and Serious Experimenters

are now obtainable in great variety
These new instruments, employing
incorporate essential features formerly
apparatus. The latest advances in
in the new types described

and John H. Potts

1001 Applications

THE Burton-Rogers model 60, five-tube oscillograph (see
No. 3) is equipped with built-in amplifiers for both hori-
zontal and vertical plates of the 913 tube. These amplifiers
employ the 6C6 type tube. A linear sweep circuit is included,
using the type 885 tube and an 84 is used for rectification.
The manufacturer points out that only ¥ volt input to either
the horizontal or vertical amplifier gives a full-screen image.
The linear timing circuit is of the latest design, employing the
885 tube to provide a synchronized saw-tooth wave so that
stationary patterns of recurrent voltage or current conditions
can be viewed on the screen. Other specifications follow:
input impedance to either horizontal or vertical input posts,
1 magohm: maximum signal to input posts, 250 volts RMS.
The overall dimensions of the case are: 834 inches high, 7
inches wide and 10 inches deep. It weighs approximately
11 pounds.

Operates with Either 1- or 2-Inch Cathode-Ray
Tube

THE compact oscillograph shown in illustration No. 4 is
the Hickok Junior oscillograph model RIFO-3. It can be
furnished with either a one- or two-inch cathode-ray tube.
It is provided with a built-in electronic frequency modulator
so that aligning may be done with an ordinary test oscillator.
The tube screen is recessed behind the panel to keep out
extraneous light. The manufacturer points out that the sweep
circuit range is variable from 3 cycles per second to over
150,000 cycles. This is a seven-tube instrument using one
6]7 amplifier, one type 41 oscillator, one 6D6 frequency
modulator, one 8835 sweep circuit oscillator, one 6D6 current-
limiting pentode, one 913 and one 1V rectifier.

Employs New 2-Inch C.R. Tube

THE Supreme Instrument Corp. announces two new
midget cathode-ray oscilloscopes employing the new 2-
inch C.R. tube (see No. 5). Both instruments are portable
and incorporate a number of new features of which the out-
standing are an eliminator circuit for removing high-frequency
linear sweep return, a selective return sweep eliminator for
inclusion or rejection of power supply frequency return sweep,
snap-lock synchronizer for positive interlock between linear
time base and incoming signal. The rated linear sweep range
is from 15 cycles to over 30 kc., sensitivity horizontal am-
plifier is approximately 1-7 peak volts, and of the vertical
amplifier 1.8 peak volts, per inch deflection. Metal tubes
are used in the amplifier circuits. The model 535 can be
used for either single or double image alignment. A cali-
brated screen is furnished for use in connection with visual
alignment work. The tubes employed are: one 6A7, one
6F7, one 84, and one 76.

Meets All Amateur and Servicing Demands

THE illustration at the top of page 133 (and No. 6) shows
the new RCA model 151 low-voltage oscillograph in oper-
ation at Harry Vierling’s amateur station, W2CZD. He
finds this instrument indispensable for (Turn to page 186)
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BRITISH SERVICEMEN AT WORK

Figure 2: Servicemen in England are
knowen as “enginecrs” and are remark-
ably careful and accurate.

GETTING AHEAD IN
SERVICING

N choosing a business, career or pro-

fession, and even in service work a

person should have not only a definite

goal in mind but also a sane idea con-

cerning the limitations of his possible
advance.

serviceman and prospective serviceman

there arises sometime the question
“How {far can I go in radio servicing?” As
in every line of endeavor the answer de-
pends largely upon the personal equation—
how good a serviceman you are and your
other individual qualifications. But there
is this about radio servicing—ihere is more
room and at higher tops than in other
fields of comparable work. While everyon
isn’t going to get there, the possibilities in
radio servicing are not exaggerated even
in the most optimistic service school ad-
vertising. There are and will be plenty of
Horatio Alger, Jr’s. heroes climbing to the
top.

l.\’EVITABLY in the mind of every

True Success Story

An example of what can be done, when
industry, ability and imagination combine
for progress, is exhibited in the case of
Holiday & Hemmerdinger, of Manchester,
England. Breaking into the game {rom
scratch-—or better yet, let Mr. Hemmer-
dinger tell the story: “Starting in August,
1932, in a small room, the writer and his
partner aimed to provide a first-class ser-
vice for repairs and public address. The
business grew rapidly and soon it became
necessary to knock down a wall to increase
the size of our workshop. Further space
was taken for the office and, later still
more accommodation was required for our
expanding public-address department. The
original staff of wo was gradually added
to, and is now seven!

“Our equipment was consistently aug-
mented, and we now have everything {rom
a capacity bridge down. Repairs are under-
taken for private customers as well as for
the trade. Where desired, an estimate is
submitted on a special form which provides
a comprehensive idea of just what has to
be done and what the charges will be.
Every job is given a job number, and a
card marked with this number accompanies
the repair through the works. Thus instant
reference can be made to the progress of
any particular job.

“Considerable attention has always been
given to advertising and our stationery.
We advertise -consistently in local and
national journals. This year, for the first
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time, we have published a catalog, which
has becn sent to some 1700 dealers within
25 miles of Manchester.

“We attribute much of our success to
living up to our motto—‘The Golden Rule
of Servicing—Never take anylhing for
granted.”

Figures 1 and 2 are different views of
the Holiday & Hemmerdinger Service Shop.
Figure 3 shows the Sound Truck ready for
the road, while Figure 4 is a photograph of
a remote set-up with a portable power
supply comprising a gas engine and gen-
erator. The letterhead of Figure 5 is ex-
ceedingly attractive. The paper is of
excellent quality and the lettering is en-
graved. It is printed in two colors—a light
green wash acrass part of the black letter-

FIGURE ¢

Tawo stickers—for tubes, radio re-
cewvers and general electrical work.

HOLIDAY
AND
HEMMERDINGER \

RADIO REPAIRS

Hoimer Works, Dolefield
Bridge St Manchester
Tel BLA 4096

ing and a darker green border. Figure 6
shows two small stickers useful in many
ways. That of Figure 6A is printed black
on metallic gold, giving the impression of
an etched plate.

In the course of expansion, Holiday &
Hemmerdinger took on the agency for
various English-made parts and accessories
as well as some American products such
as the Solar condenser and resistor bridge.
The catalog to which Mr. Hemmerdinger
refers runs twenty pages, including heavy
paper covers. H. & H. function as jobbers
for these products—an arrangement that
might not be practical for most servicemen
in this country, though workable in some
of the larger communities,

A Record Department

Consistent with their progress, Holiday
& Hemmerdinger have recently opened a
new department devoted to “gramophone
recording.” They sell and rent recording
equipment—from the inexpensive home-
recording variety to the professional johs—
process records at nominal cost and carry
a complete stock of records and recording
accessories.

With all this expansion, the service de-
partment necessarily functions on a larger
scale and there is now on file over 10,000
circuit diagrams of English and foreign
receivers.

Nothing succeeds like success! The SER-

A SERVICING SHOP
Figure 1. A fair-sized room awith
plenty of light and the Service
Benches extending around on all sides
15 the avay the English Serwviceman

lays out his acorkshop.
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THIS MONTH

Succeeding in Service Work
. Permanent-Magnet Dy-

namics . . Noisy Volume

Controls Distortion

. Autoe Radios

Service Kinks . . Service

Notes . Belmont .
and Philco

By Zeh Bouck,
Service Editor

VICE BENCH always welcomes success
stories from its readers from all over the
world—and will pay for them. Send in
your own story—as an inspiration to those
lads who are still climbing.

THE DAY’S WORK

Harry D. Hooton, veteran contributor to
this department from Henderson, West
Virginia, sends in the following notes from
his service case book, starting with—

Notes on P. M. Dynamics

“The advent of the new low-cost, per-
manent-magnet dynamic speakers offers the
serviceman an opportunity to cash in on
speaker sales to both battery-operated and
ac.-d.c. set owners. Frequently, however,
when replacing the ordinary magnetic type
of speaker with the dynamic, especially in
battery-operated receivers, unexpected dif-
ficulties may arise. For apparently no rea-

ON LOCATION

Figure 4: Gasoline-driven power plant
set up for action for furnishing power
to the sound truck.

son whatever, distortion, audio howis and
interference may be encountered.

“The distortion is usually caused by a
mis-match between the speaker output-
transiormer and the tube or tubes in the
receiver. Most of these dynamics are
equipped with a universal transformer and
instructions for the proper matching with
tube impedances are included. If the in-
structions have been carefully followed and
the distortion still takes place, a paper or
mica condenser of irom .002 mfd. to .03
mfd. placed, directly across the primary of
the output transformer, will usually elim-
inate the trouble. In Class B circuits, a
fixed resistor of about 5 to 10 times the
plate impedance of the output tubes should
be connected across the transformer prim-
ary. It may be necessary to employ a fixed
condenser here also.

“The audio howl is usually due to a
microphonic tube, shield, condenser or
volume control. Because of the wider fre-
quency response obtained with the dynamic
speaker, rattles and howls of this kind are
often present even though they were not
experienced with the magnetic speaker. Al-
though it seems strange that interference
can develop through a change of speakers,
this sometimes happens, and for similar
reasons. In most cases of this kind, the
tuner or if. circuits will be found to be
out of alignment and the dynamic speaker
merely reproduces the interfering signal
which was cut off by the limited frequency-
response of the {ormer speaker. Obviously,
a careful re-alignment of the receiver is in
order.

Noisy Volume Controls

“Many volume controls become noisy
because of wear on the shaft collar or
bearing. A simple method of repair is to
wind fine bare wire on the shait, between
the collar and bearing, and then flow it
full of molten solder. Rotate the shaft back
and forth until the solder cools in order
to prevent the shaft being locked.

Distortion in Battery Sets

“Many battery operated receivers using
type 19 output tubes may have consider-

HOLIDAY ¢ HEMMERDINGER

CAEMMERDINGER A Amdn i@

HOLMER WORKS
DovLerieLDd
Beivnee ST

MancHeESTER 3

TeL . BLACKFRIARS 4060

QndPUBLIC ADDRESS ENGINEERS

“VAN” FOR PUBLIC ADDRESS

Figure 3: Otherwise known in
America as a sound truck, t(n's photo
Hlustrates its British equivalent.

able distortion when the B-battery voltage
begins to drop. The 19 stage usually is
biased 6 volts negative. Reducing this bias.
to 414 or even 3 volts will restore a proper
grid-plate voltage balance and the distor-
tion will disappear. (How about selling the
customer a new set of B batteries, Harry?
—Ed.) Distortion or fading can also be
caused by incorrectly connecting the a.f.
amplifier grid-returns to the C battery that
supplies bias to the r.f. or 1f. tubes under
a.v.c. action. In this case, the af. bias
fluctuates due to the additional bias sup-
plied by the a.v.c. circuit.”

P. M. Dynamics for Auto Radios

Harry Hooton’s comments, above, on
permanent magnet dynamics, may be of
interest to servicemen who followed the
tip submitted by A. F. C.,, Rochester, N. V.
A. F. C. has been contacting all his old
customers of auto radios, suggesting that
he install P. M. dynamics in place of
regular dynamics obtaining their field
supply from the 6-volt battery. Reduced
drain on the baitery and better quality are
his principal sales arguments. There is no
question that auto batteries are not stand-
ing up the way they should under the
heavy charge-and-discharge rates imposed
by auto radio installations. A local battery
station co-operates with A. F. C. and gives
him plentv of hot tips—for a 10 percent
commission on every resulting P. M. sale.

As for improvement in tone, the newer
speakers are generally superior to those
supplied with auto radios a year or so
back. The improvement is particularly to
be noted when the speakers are substituted
for the old type, integral with the receiver
under the dash and ear-level mounted for
better sound distribution.

Auto Radio Tool

“Ever try to pry the lid off an auto
radio set with a regular screw driver—
when you can’t get the handle far enough
back on account of the fire wall or some
other obstruction? And once you got the
lid off, did you ever try to take the tubes
out? To remove tubes from most auto
radios you need a hand the size of a baby’s
and the strength in the fingers of Goliath!
Take a screw-driver and bend the end as
shown in Figure 7. File to a knife edge.

(Turn to page 166)

FIGURE 5

Nothing neglected even to the smallest
detail in a handsome letterhead
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Some Real Practical Pointers For Servzcemen On

Servicing

(W orthwhile Short-cuts)
By W. W. Waltz

(Part Two)

OME of the remarkably simple
trouble-shooting tests employed by ex-
perienced sound engineers are described
this month. These pointers will help to
smooth the way for servicemen about to
enter this fascinating and profitable field
and also prove of real value to the spe-
cialist in sound movie servicing.

BLOCK schematic diagram in

Figure 2 shows an old type of

system in which batteries were
used for PEC (photo-electric cell)
voltage, PEC amplifier voltages, fila-
ment supply for the voltage amplifier,
and field current for the horn units.
More recent systems dispense entirely
with batteries, using rectifiers—gener-
ally of the copper-oxide type—for the
low-voltage circuits, and vacuum-tube
rectifiers for plate supply. However,
with the exception of the elimination of
the batteries—and perhaps the photo-
cell ampliier—present-day systems are
not different, in layout, from those of
five years back. True enough, more
compact units are the order of the day
as is the gradual elimination of the disc
reproducing equipment, but many
theatres are operating today with ap-
paratus no more meodern than that
sketched and, to be unprepared to handle
a trouble call on this vintage equipment
is as inexcusable as the inability to
service a 1929 model radio set.

Localizing Trouble

Familiarity with a diagram such as
that of Figure 2 will aid greatly in mak-
ing what the medical profession terms
“dijfferential diagnoses”—that is, locating

CIRCUITS FOR THE PHOTOCELL AMPLIFIER
Figure 3. At A is shown the circuit as originally con-
nected, and at B the circuit modified for use with high-
output cells.

the exact trouble
by systematically
eliminating each
part until the de-
fect is found. Unless the trouble is quite
obvious, this is the only quick method
of going about the work. Obviously
though, there is no rational in carrying
this system to extremes. A headset
across the output of each amplifiers in
the chain, starting with the PEC ampli-
fier, will quickly show up any trouble
and materially assist in further Jocaliz-
ing it. (An indispensable aid for these
cllecks is a headset—high impedance, of
course—with a cord sufficiently long to
reach from the amplifiers to the ma-
chines. Twenty feet is a good length).

Checking Amplifier

Ii the background noisc of the am-
plitier is insufficient to enable one defi-
nitely to determine if the amplifier is
functioning, some means must be pro-
vided to interrupt the light from the
exciting lamp in order that the “thump”
may be heard. With a long cord on the
headset, the serviceman may be at one
of the machines, flicking a pencil, or his
finger, through the beam of light, while
the headset may be connected at what-
ever point in the circuit is necessary.

Of course, a defective photo-cell will
act to prevent this “flicking” test be-
coming audible; hence the advisability
of starting with the PEC amplifier. The
gain of these ampliners is usually quite
low—about 25 db; the output of the
photocell being about 50 db (zero level
6 milliwatts)—and care must be taken

TYPICAL SOUND SYSTEM
Figure 2. 4 schematic block diagram
of a theatre movie sound system.

DISC PICK-UP —

P E C l o
AMPLIFIER

PHOTO-|
CELL

KEY SWITCH

PHOTO-]

2 B
CELL AMPLIFIER —o

DISC PICK-UP— O

VOLTAGE
AMPLIFIER

“B"BATTERIES
FOR PEC AND
PEC AMPLIFIER

FILAMENT
BATTERIES

POWER. IMPEDANCE
AMPLI FREH e

PLATE SUPPLY TO
VOLTAGE AMPUFIER

HORN UNIT
FIELD COIL HORNS
BATTERIES
CHARGING
URITS) POWER SUPPLY

to distinguish the characteristic “thump”
of the interrupted beam of light when
listening to the output of the PEC am-
plifier. Most troubles at this point in
the circuit are due to low PEC batteries,
loose connections or improper focussing
of the exciter lamp.

Correcting Faults

A typical photocell amplifier, such as
used with the older models of equip-
ment 18 shown in Figure 3. These am-
plifiers were modified, in many cases, in
accordance with the circuit of 3(B)
when the advent of the higher-output,
caesium-oxide cell made it desirable to
reduce the gain of the first stage and,
consequently, the noise level of the en-
tirc system. The most common and
most annoying source of trouble with
this part of the sysltem—excepting mi-
crophonic tubes—is caused by the lead
which runs from the junction of the
500.000-ohm resistor and the .006-mfd.
blocking condenser to the anode of the
photocell. This lead, necessarily very
flexible, is “hot”; the capacity between
it and ground—represented by the frame-
work of the projection machine—is
usually varying due to the vibration of
the projector. The impedance of this
lead-to-ground capacity is of the same
order of magnitude as that of the Photo-
cell. The resulting, variable-shunting
impedence serves to promote loss of
high frequencies. The remedy is in
keeping this lead just tight enough to
prevent excessive vibration and at the
same time, not so tight that vibration
from the machine can be transmitted to
the first tube of the amplifier. The in-
sulation on this lead often absorbs oil
dripping from the projector head. This
is an elusive source of miscellaneous
noise which is often blamed on every-
thing but the real source of the trouble.
Replacement of the oil-soaked lead usu-
ally results in a marked improvement.
However, in making a replacement,
extra flexible wire (65-strand, double-
silk-insulated) is necessary. Ordinary
fixture wire is entirely too stiff for use
here. Where possible, it is well to run
this wire in such a way it is at least
34 inch from t(he nearest grounded
metal surfaces. Generally, these
amplifiers and their mountings were
designed with this spacing in mind.

Other amplifier (Turn to page 187)
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Big-Screen

Television
Pictures

One of the oft-repeated criticisms of
cathode-ray television has been that the
pictures on the screen were not large
enough. Here is a new cathode-ray gun
which reproduces really large images.

By the Television Reporter

N electronic gun capable of pro-
A jecting television images of a size
and quality comparable to home
movies was demonstrated by RCA en-
gineers at the recent Institute of Radio
Engineers Convention in New York.
The gun is a tube about 18 inches long
and produces an image about 1% by 2%
inches on its self-contained tluorescent
screen ; this is brilliant enough to permit
simple optical projection on a large-sized
external screen. Its projected image of
18 by 2+ inches is similar in brightness
lo average home movies. An image
blown up to 3 by 4 feet was shown the
engineers and the brightness was suf-
ficient to make the picture visible to the
large assemblage.

Brighter Pictures

The electron gun, the highlight of the
demonstration, was developed by Dr.
R. R. Law and his associates at the
RCA Harrison, N. J., laboratories.

It was pointed out that in projection
it is necessary to start with a much
smaller and brighter picture than with
the average cathode-ray tube where the
image is viewed right off the valve itself.
Hence, the brightness is dependent on
the current in an extremely slender beam
focused by the flving electrons in the tube
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A 3 BY 4 FOOT TELEVISION PROJECTION

Dr. R. R. Lasc shows a television image projected on a

and the smaller pic-
ture needs increased
beam current.

The electronic gun called for such
rigid specifications that the plan was
almost dropped as impracticable. The
electrons must be regimented into a solid
shait of a narrow beam to pencil the
received image sharply on the cathode-
ray tube’s fluorescent screen: the elec-
trons are prepared for the task by being
passed through three metal disks, each
having center openings aboul the size
of a pin-head. They then penetrate a
fourth disk with an opening too small
to pass even a thread.

Being forced through this tiny aper-
ture, the electron bombardment is so
intense that the light produced on the
screen of the projecting tube is strong
enough to be spread over an external
screen area 100 to 400 times greater.

While the demonstration was impres-
sive, it was declared that the device

“SHOOTS” TELEVISION [MAGES

The FElecironic gun awhich projects

television scenes on a big screen is

shown here avith its cover open as

Dr. Laac points out the special cathode-

ray tube wwhich is the heart of the
system.

large screen by his neww Kinescope cathode-ray system.

would not be incorporated in home
model television sets at the present stage
of development, the achievement being
confined to laboratory equipment and
conditions.

Research Continues

Development of the projecting tube
has brought about research to produce
a luminescent material capable of with-
standing the terrific electronic bombard-
ment and work on this was still going
on at the time of this writing.

The Law projector was demonstrated
on the arbitrary American standard of
411 lines. At the convention, Mr. C. E.
Burnett, of RCA, described methods by
which the Kinescope tube may be
quickly tested for qualities of faithful
mmage reproduction.

His method called for a specially
generated set of impulses instead of
usual image signals. Since the cathode-
ray receiving tubes are most susceptible
to distortion when recording impulses at
a high frequency, the test current was
set to provide a pattern at the valve’s
upper limit of frequency reproduction;
the resulting very fine, polka dot pat-
tern was described as the same that
might be obtained if a half-tone photo-
engraving were made of a blank sheet
of grey paper.

The irreducible minimum of repro-
duction on the 441-line standard 1is
represented by such a pattern and, if
the tube performs with uniform response
at this frequency, Mr. Burnett pointed
out that it can be trusted to record
larger areas of light from a televised
subject with at least equal fidelity.

Outdoor Pick-ups

According to a report by R. B. James,
Harley Tams and W. H. Hickok, RCA
engineers, on the relation of outdoor
illumination to television pickups, it is
believed that present television pick-up
equipment is sufficently responsive to
light to be generally successful for base-
ball, which is played in the brightest
months of the year (Turn to page 173)
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The

SIMPLE—NEAT

The chassis for the
all-hand  transmiiter
is easy to make and
eficient in operation.

Simple

All-Band

L ransmitter

N the April issue of Ranio NEws we

described a “sure fire” five-meter
master-oscillator-power-amplifier trans-
mitter using 6L6 type tubes. This trans-
mitter proved so effective on this band
that it was decided to design and con-
struct a companion crystal-controlled
transmitter for use on all other bands,
making use of the available power supply
and modulator equipment. The transmit-
ter that was evolved proved far more

effective than we first anticipated.

ESIGNED to fit in the same size

cabinet as the “sure-fire” unit, this

multi-transmitier is extremely com-
pact. As this seems to be the trend in
amateur (ransmilter construction, both
those who decide to construct a similar
unit and those who are just looking for
applicable ideas will find, it is hoped, many
useful construction ideas in this unit.

In planning it, tubes were selected that
would give the greatest amount of output
possible with the power-supply equipment
available. Accordingly a type 6C5 metal

EFFECTIVE PORTABLE AERIAL
Pictured bhelow is the portable mobhile
outfit of Byron Il. Kretzman, W2JTP,
of Hempstead Gardens, Long Island,
knoawn to his friends as “Doc”. The

S-meter antenna shown at the left
folds up and can he packed away in
the car in only a few minutes.

tube was selected for the crvstal oscillator
stage; an 802 ior the buffer stage and a
pair of 807s for the final amplifier. The
crystal oscillator is a hybrid arrangement
of the 6C5-6L6 “Les-tet” oscillator de-
veloped by Frank Lester. It differs from
his original circuit in that an 802 tube is
used in place of a 61.6. This change was
made for several reasons. First, no neutral-
ization is required with the 802 and in
view of the fact that the transmitter was
designed primarily to operate on the lower
frequency bands where the intermediate
tube was to he emploved as a straight
buffer, this tube offered some advantages.

The 802 is an excellent buffer tube for
all frequencies up to ahout 30 megacycles.
Further, it requires no more driving power
than the 6L6, and while not capable of
quite as much output, it has ample to
drive a pair of 807s.

Beam-power Tubes

The beam-power tubes were selected for
the amplifier stage because of their low-
voltage, high-output ratings and small drive
requirement. The internal capacities of
these tubes are extremely small and there-
fore there is no disadvantage in using two
of them in parallel even at 30 megacycles.

This transmitter is capable of delivering
about 40 watts into the antenna without
overload, and even slightly higher outputs
may be obtained by crowding the {ubes a
little more. Their normal input rating is
400 wvolts at 180 milliamperes, although
with the modulator available, only slightly
more than 20 watts of audio power is
available, and therefore the input for phone
operation was limited to about 40 to 50
watts.

Compactness without the sacrifice of
efficiency was the first consideration in
planning the transmitter. The entire unit
is mounted on a chassis 7 by 13 by 2
inches. The oscillator and buffer stages are
mounted in a space 5 by 7 inches at the
leit of the chassis and the remaining space
is reserved for the final amplifier com-
ponents. In order to save as much space as
possible and at the same time keep the
leads short, the tuning condensers for both

(14

Conducted by
Everett M. Walker

Editor for Amateur Activities

7

Sézzcé

the oscillator and buffer stages are mounted
through the chassis and adjacent to their
respective coils.

The crystal itselt is mounted at the left-
rear portion of the metal chassis. To its
right is the 6C5 and next to the metal
tube is the oscillator plate coil. The oscil-
lator tuning condenser is mounted almost
directly in front of the oscillator tube, and
the buffer tuning condenser is at the left.
Insulated shafts are coupled to these two
condensers so they may be tuned without
reaching down near the chassis where the
hand might have some effect on the tuning
(See photo). The buffer coil it at the
front left corner of the chassis and to its
right is the 802 buffer-doubler tube. All of
the wiring for these stages is done beneath
the chassis. The sockets used are of the
type that may be mounted through the
chassis and attached with springs that keep
them snug.

Everything Rigid

All of the components such as resistors
and condensers are mountied either on
brackets or to the tube socket terminals so
that everything is rigid. Incidentally, the
oscillator tuning condenser is mounted
directly on the chassis, its rotor plates being
grounded. The buffer condenser, however,

COIL DATA FOR 807 TRANSMITTER

BAND |OSCILLATOR| BUFFER | AMPLIFIER
coiL coiL coiL
50 TURNS | S5OTURNS | 34 TURNS

N222DCC.WIRE |N222DCC.WIRE [N218DCCWIRE
CLOSE-WOUND |CLOSE-WOUND| CLOSE-WOUND
1% FORM 17%" FORM 2% " FORM

160 A

21 TURNS 21 TURNS 12 TURNS

MFO

100
OOOO“MS\L
-

CRYSTAL
AN

-
50000 OHMS oLmFo
1 WATT

802 [IN222DCC.WIRE |N222DCC WIRE| N218DCC WIRE
CLOSE-WOUND |CLOSE-WOUN D | CLOSE-WOUND
1% FORM 1%"FORM | 2%"FORM
I2TURNS | 12 TURNS 12 TURNS
40A |N222DCCWIRE [N°22DCCWIRE [N21BDCCWIRE
DOUBLE-SPACED|DOUBLE-SPACEDDOUBLE-SPACED
1%" FORM 1% FORM 1%"FORM
6 TURNS 6 TURNS B8TURNS
20A [Ne22DCCWIRE {N2 22DCC WIRE |N218DCCWIRE.
DOUBLE-SPACED | DOUBLE- SPACED | DOUBLE-SPACED
1%"FORM 1%’ FORM 1% FORM
3TURNS 4TURNS
104 N2 22 DCCWIRE [N218DCC WIRE
DOUBLE-SPACED|DOUBLE-SPACED
1%" FORM 1% FORM
10MMFD
jf S E—

Eopr

1
it

TO FILAMENT TRANSFORMER.

IAEK

C O
TO MODULATOR.

s
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q] A Department

for the amateur
operator to help
him keep up-to-date

is insulated irom the chassis and is mounted
by means of an insulated bushing.

Eight inches of the .chassis’ width are
provided for the amplifier. This consists of
the 150-microfarad tuning condenser which
is mounted on stand-off insulators in the
exact center of the chassis; the tube
sockets, which are at the right; the tank
coil, which is to the left and rear of the
tubes and the neutralizing condenser for
the 807s, which is mounted between the
condenser and tubes.

Small Neutralizing Capacity

Incidently, the neutralizing condenser is
a cut-down midget 15-mmid. variable con-
denser (Cardwell). Only a very small
amount of capacity is necessary to neutral-
ize the 807s. The grid-plate capacity is
only .2 mmid. Because of this low required
capacity, il was necessary to bend both
the stationary and rotor plates of the con-
denser so they were widely separated. Even
with this small capacity condenser the
plates were barely intermeshed when the
amplifier was neutralized.

Jacks for meters are provided on the
front panel. The one at the left is for
the oscillator plate current; then in order:
buifer plate current, amplifier grid current
and amplifier plate current. The meters
were not mounted on the panel because of

(Turn to page 188)

A

0805

Powered

By John Strong

9F EL Glasco, Kansas, calling!
Throughout each of the 48 states,
as well as into the provinces of Canada
and the far reaches of South Africa, Aus-
tralia and New Zealand this “Ham” radio
call has penetrated . . . . ... powered not
by the local utility company but by the
wind! Charles Larson, who is also president
of the North Central Kansas Night Owl
Amateur Radio Club, is the operator.
Larson’s rig consists of a 6L6 crystal
oscillator, a 6L6 final amplifier, and 6L6
modulator. His receiver is a homemade
7-tube Superhet. All this equipment is
powered by a single 6-volt \Wincharger.
Although the dynamotor draws from 7 to
9 amperes, the transmitter filaments 3.2
amperes, and the receiver 1.2 amps, he is
also able to operate 2 large broadcast
receivers, and run the electric lights in his
shack on the power generated ifrom the
wind. How’s that for economy?
This unusual low-powered transmitter
operates on the 20, 40 and 160 meter bands.
It has worked 43 states on the 160-meter
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band alone, and on c.w. all 48 states have
been worked. In addition on cw. it has
worked all Canadian districts, Australia,
New Zealand, Mexico and South Africa.

AN ACTIVE AMATEUR
At left: Meet H. W. Dushane of De-
troit, Michigan, pictured in his ama-
teur station WSEOLM. At the right lus
receiving position. Note the “mill” at
awhich he is proficient and speedy.

A CARD FROM ENGLAND
Grace M. Becl of Chicago, lllinois,
recently received the QS card, shown
beloaw, from G2NM «who operates in
the summer from Sussex. The card is

avell laid out and prepared for this
Coronation year.

R.5.G.B

To RADIC. SWlL,. W,

a Bst. RST Qrin
Transmitter: 500 Watts Class B
Receiver: R.M.E. 69

73 de G. MARCUSE

Past Prendent RSG R Forct Ve Piguident LARY

This confirms our O 'ur Report of 9/4/ 1937
Qrn

Antenna: Johnson Q.

; Eovonation Pear, 1037

ARR.L

Sanning-onThames

N ew
Amateur

R ecerver

By Robt. Ames

MEROUS commercial receivers have
l been introduved this year ifor the
amateur, commercial station and
short-wave listener. Receivers of 1937 con-
tain many new electrical and mechanical
features that make operating them a
pleasure. Among these innovations are
greater band spread, a higher degree of
selectivity and sensitivity and devices for
supressing noise from electrical appliances
and motor car ignition.
The PR-15 recently announced by the
Patterson Radio Company, of Los Angeles,
(Turn to page 191)




146 Ravio NEws ror SEPTEMBER, 1937

L(: -
[’ BUFFER SW. '\/3\1/‘\,-[

NOPQ Vi WX
P RZl -
1004
—+ | -1 —4 4+ 4 — E — — L
T ey @ R jpesvs T g
NOTE - AMP. SWITCH
LEFT - 1000V
CENTRE -2000V
RIGHT- 2000Y, CONTROLLED
_____ CARRIER
“REL 4.  RELGe L
LL. : __II T RELS _ll_—l‘-—‘/———j N
Ll I m— 115Y, 6.3V
KLM%OPQR;qTUVW ‘Hnaov
ABCDEFGHJT 3{4 L
P AT Ti8
% (O] G
Y S [ 5 [l i e Len F e o= i B e e = oS
0 g gy vy AMP SWITCH
(085000} ____
L8 l
200MA
D _lS.MOOTHING
CH." naen
| ce c7
2 L Zus
L6
Al Jeo E VW X } Y 2800V-CT | swiRomeTH.  smBOXNG cn
Til
e e BN [ . e 11 *‘—E—F—‘——C——D—E“——a@ ve séeNve 1 T T T T T T T T TV TWT X T
l nsv 2%
L4
<y SOOMA, s?'bsma.
I 3 e SWINGING CH. SMOOTHING CH
PROTECTIVE.
DOOR-SW. I GOBOTTL
AlBC FG HIT UV | il
L,
— Jl | ERE e [ e 1 | A - | ==l e L e
— A V] Y
TO REMOTE UNITF
(CONTEOL
H| 2, | =
B
ol 5 A | .
TOA.F. |
E?;ZS?'}' MAIN 115V A.C. INPUT L,b 1
I B £ W R o B 3




i

Raprio News ror SEPTEMBER, 1937

147

THE FINAL CLAS5 C AMPLIFIER, SHOWING REAR AND FRONT VIEWS OF UNIT A

Design and (onstruction Data on a Nodern

X’tal-Control Transmitter
(The ‘Radio-Frequency (abinet)

r I AHE r.f. cabinet of this “Compact
Kilowatt” now in use at W2JCY
is composed of six units, mounted

behind six separate panels. The five

upper units, A to E, are all built on 17

inches by 11 inches by 2%% inches cad-

mium plated chassis. These chasses are
very sturdily constructed of 16-gauge
steel. When mounted on their respective
panels with heavy brackets they com-
prise a solid mechanical unit capable of
supporting the heaviest of power sup-
plies. The large power transformer,
T8, is laid on the floor of the cabinet
since it weighs over a hundred pounds.
The easiest method of construction is
to “begin at the bottom” and mount
each unit, progressively, in the cabinet

on its completion. Before beginning a

detailed description of each unit it

might be well to look over the general
scheme of interconnection of the units.

A row of No. 4125 porcelain feed-

through insulators is mounted across the

back edge of each chassis. The relative
position of each insulator is shown on
the interconnection sketch at the left in

Figure 2. These insulators are lined up

so that all interconnecting wires may run

in a vertical plane. The lettering and

By Willard Bohlen
Chester Watzel
L. M. Cockaday

(Part Two)

numbering of the insulators in the dia-
gram correspond to that of the units at
the right.

Only one departure is made from this
vertical type of wiring. The lower-right
insulators of Unit C (numbered 1 to 5)
are connected into the more usual cable
form; this cable running down the rear
corner of the cabinet to the control
sockets at the bottom. Although these
five insulators are shown in Figure 2 as
being offset from those directly above
(T to X) they are actually on the same
line, as the photos will show. In order
that the vertical wires will not touch in-

THE R.F. EXCITER

Center: Front wiew of the crystal ex-

citer and driver. At left and right:

The bottom and rear wviews of same
unit.

sulators 1 to 5, these insulators are re-
versed, with the short ends extending
outward.

Not much more need be said about
the interconnection of the chassis, the
photos and diagram showing this in full.
Figure 2 corresponds to the rear view of
the r.f. cabinet. The socket connections
at the bottom of the sketches are also
shown as if from a rear view. The wir-
ing in Unit I is done with well-insulated,
rubber-covered tlexible wire.

The connection insulators on all
units are spaced exactly one-inch apart.
This allows for fourteen vertical connec-
tion lines. Two rows of insulators are
mounted on the back of control Unit C,
making possible a total of 28 separate
connected circuits to this unit.

Unit F should be first constructed. A
sheet of 14 inch thick aluminum is laid
in the bottom of the cabinet for addi-
tional strengthening. Before placing this
sheet in place the two filter condensers.
C4 and C5, should be bolted to the sheet
with tlathead bolts countersunk from the
bottom.

Power transfermer T8 is not bolted
down. Its weight, being over 100 pounds,
serves to keep not only itself but the
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aluminum sheet in place. This not only
simplifies construction but eliminates
any protruding boltheads from the bot-
tom of the cabinet, leaving a smooth
bottom surface that may be slid on a
smooth floor. A blank panel, 7 inches
in height, is used for Unit M. A blank
receptable plate is fastened over the
center cut-out at the front-bottom of
the cabinet and painted with Na-ald
black crackle paint. The two round
knockouts on the front bottom are left
untouched.

“Bleeders” Used

At the rear bottom of the cabinet the
center cutout holds a dual a.c. recep-
tacle, with corresponding faceplate. The
two knock-outs on either side, although
intended to take BX cable, luckily are of
the correct diameter to mount ordinary
Hammerlund isolantite tube-type
sockets. A pair of these 4-prong isolan-
tite sockets are used here to take the
two control cables.

Unit E is next in the order of con-
struction. This holds the rectifiers, filter
chokes, bleeder, and rectifier filament
transformer for the 2000-volt power
supply. The bleeder is made up of four
separate small resistors, for convenience
in mounting, and placed under the
chassis. An extra pair of 866-A recti-
fiers and the filament transformer are
also mounted on this unit. These are for
the 1200-volt supply, the remaining com-
ponents for this supply being mounted
on Unit D, directly above. The com-
pactness of the entire transmitter makes
this division of parts necessary in order
to accommodate all the components.

High-Voltage Leads

Several leads run between Units D
and E and between E and I which are
carried directly between the units with-
out coming out to the back edge of the
chassis. The two leads from the high-
voltage sides of C4 and C3 are soldered
directly to the lugs of L4 and L5, which
extend down through the chassis, while a

THE CONTROL UNIT
Center: Panel wview of Unit €. At
left and right are the rear and bottom

views of same Unit.

pair of No. 4125 feed-through insulators,
mounted on top of the chassis, bring the
high-voltage connections of power trans-
former T8 up to the plates of V6 and
V7. Similarly, the high-voltage connec-
tions of T11, on Unit D, drop to the
plate caps of V8 and V9.

Unit D is quite conventional in lay-
out, except that the rectifiers V8 and V9
and their filament transformer T10 are
mounted down on Unit E. Two separate
power supplies are built on Unit D,
these being the 1200-volt supply for
the RK-38 and the 450-volt supply for
the RK-34 and the RK-25. A bleeder,
R13, is used on the 1200-volt supply and
is mounted under the chassis. No bleed-
er is used on the 450-volt supply, as the
RK-34 runs continuously and will drain
off any charge after this supply is turned
“off.

For Safety Control

Control Unit C. is next in order. The
functions of this unit require a good
bit more explanation than the simple
power-supply units below. The upper
row of transformers in the diagram of
Unit C (Figure 2) supply the filaments
of all the r.f. tubes. T15 supplies 6.3
volts to the RK-34 and RK-25, T16 five
volts to the RK-38 while T17 provides
10.5 volts for the filaments of the HI-
200’s in the final stage. A voltmeter,
M2, checks the filament voltage on the
HF-200’s, this voltage being adjusted
with R14.

LOW VOLTAGE RECTIFIER
Center: Rear avewe of Unit D achich
contains the 450-volt and the 1200-volt
power supplies. At left is the bottom
wiew of this Unit. At rvight: The bot-
tom view of the final Class C ampli-
fier (other photos at top of preceding

page).

ity i SR G

The five switches across the bottom
of the diagram of Unit C control the
several power supplies from the panel.
The one at the left controls not only
the filament transformers but the “en-
tire works” including the plate trans-
formers and the relay circuit transformer,
T18. This eliminates the possibility of
applying plate voltage to any tubes with-
out their filaments being lit. The other
three toggle switches control the three
power supplies, the “LV,” “MV” and
“HV” referring, respectively, to the 450,
1200 and 2000-volt supplies.

Reducing Power
The remaining switch, marked “amp.
sw.” on the diagram, is an additional
switch controlling the 2000-volt power
supply. This is a 2-gang multi-point
switch. Three pairs of contacts are
used, every other pair between skipped
because the use of adjacent contacts on
this type of switch would mean short-
circuiting of the 110-volt line, when
turning the switch. When in the left-
hand position, the full primary of T8 is
utilized. As this full primary is for 230
volts, the application of only 115 volts
to the full primary will result in dropping
the secondary voltage to half value. This
reduces the plate voltage on the HF-
200’s to 1000 volts. This reduction is

useful for tuning-up purposes.

Controlled Carrier

When this switch is turned to the
center position the regular 115-volt tap
(half the full winding) is used, raising
the voltage to a full 2000. Turning the
switch all the way to the right-hand
posiiion leaves the same primary section
of T8 connected as in the center switch
position but cuts the two controlled-
carrier transformers, T6 and T14, into
circuit. T6, which will be shown in
Figure 3 next month, is the controlled-
carrier variactor, and is located on Unit
H in the a.f. cabinet. The variation in
plate current of the 822 modulator tubes
during modulation (Zurn to page 178)

.
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Improving

HEAD-PHONE
Reception

with an

Acoustical Labyrinth
By N. P. R. Jarnak

ROBABLY millions of enthusiastic
radio fans still have a pair of old
headphones hanging around somewher:,
out of use, of ceiirse, but reminding about
the time when crystal sets were in use
and the telephone receiver was the only
means whereby long-distance radio could
be received.

INCE early radio days the radioman
has found the need of headsets for
communication purposes. The situ-

ation of today is, however, that besides
the amateur and short-wave listener to
whom the headphone always has been
popular. radio listeners in general see
new reasons for listening in this way.
It might be wise, therefore, if manu-
facturers made provision in new model
receivers for plugging in headphones.

Headphones provide “bedside radio”
without disturbing others, and the hard-
of-hearing too will find great pleasure in
countless interesting radio programs that
they have missed in the past. If at the
same time, the reproduction of speech
and music from headphones could be
improved this would again add to head-
phones popularity.

A Difficult Problem

The sound from the telephone receiver
is produced by the motion of a vibrat-
ing elastic diaphragm, which motion is
supposed to follow exactly the strength
of the electro-magnetic tlux built up by
the impressed electric speech-current
through the winding, thereby converting
the electrical vibrations into similar
mechanical sound vibrations. It has been
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a difficult problem
to accomplish thic
without some kind
of distortion, due to
the resonance vibra-
tions built up in the
diaphragm. The ear
finds this distortion annoying as it hears
the added mechanical vibrations mask-
ing the clearness of speech and mellow-
ness of music.

The New Idea

Concerning the quantitative distortion
related to the vibrations of the dia-
phragm, very little has been published.
In general the character of this distor-
tion is divided into two groups, namely,
amplitude and frequency distortion. But
bevond some arrangements (using damp-
ing by air or other elastic material) no
means seems to have been employed for
decreasing this undesirable effect. It
must be admitted that the acoustical
features of the earcap of today are still
about as Alexander Graham Bell left it.

From experiments concerning the
resonating body of violins and organ
pipes, I arrived, recently, at the idea of
clearing up the response of a telephone
by employing a properly-constructed
resonator associated with the vibrating
diaphragm. This idea was worked out
producing the design of the earcap as
shown in Figure 1. It is based on the
principle of producing interfering stand-
ing waves in the proportion 2:3.

The resonating body loading the dia-
phragm consists of (Twurn to page 185)

EXPLAINING THE ACQUSTICAL PROBLEM

The inventor, center, explains the operation of the acous-
tical labyrinth in the earcaf, while S§. Gerdon Taylor,
left, and the editor, right, avitness a demoastration. The
earcap has bheen attached to a phone through awhich Mr.

Taylor is listening.

FIG. 1
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FIG. 3

DIAPHRAGM RESOMNANCE
Figure 2. The curves belosc show the
diaphragm resonance curoves, with har-
mounic areas in schich distortion occurs.

FREQUENCY DISTORTION AREAS FROM DIAPHRAGM ITSELF
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THE AMATEUR OBSERVER
By W2JCR

E herewith present a new depart-

ment to be devoted to the interests
of those, whether they be licensed
“Hams” or SWL’s, who regularly listen
in on the Amateur Bands. It will be
the primary purpose of this department
to present Lists of Amateur Calls
Heard, thus providing useful information
to Amateurs who are desirous of know-
ing where their stations are being heard,
and enabling Short-Wave Listeners to

know what is being heard.

S in the cases of the S. W. and Broad-
Acast-Band DX  Corners, Ofiicial

Observers will be appointed as appli-
cations are received and approved. A
cordial invitation is hereby extended to all
those interested, to send in their applica-
tions. The only requirements are Lhat
applicants listen regularly on any or all
of the amateur bands, that they be suf-
ficiently well equipped to be able to hear
DX, and that they be willing to submit
monthly reports of stations heard. It is
suggested that the application be accom-
panied by a report showing stations heard
dunng the last month.

It will help this depaltment tremendous-
ly if stations included in reports are listed
in an orderly manner, grouping stations
for each district or country together and
listing each band separately. Below is a
mode! report from W2JCY showing the
recommended form. Note that this report
includes “R” reports on stations heard.
This is an excellent idea as it is helpiul
to evervone concerned to know just how
well yvou are hearing the stations you re-
port.

Those appointed as Official Observers will

DX Corner-Broadcast
Waves

HE DX Corner for Broadcast

Waves is being omitted this
month and next due to the limited
interest of readers in DX activities
during mid-summer. The depart-
ment will be resumed in the Novem-
ber issue.

be awarded Certificates, 875 by 11 inches
in size and suitable ifor framing, proclaim-
ing to the world in general that the holder
is an Official Rapio NEws Listening Post
Observer for the Amateur Bands.

A Model Report

The following report is shown completle
to demonstrate the orderly form used by
W2JCY, and to serve as a suggestion for
others in preparing their reports:

Heard During June at W2JCY,
North Pelham, N. Y.

5-Meter Band

WIAVY - R‘) EYM 8 GLF 8
FHN DBM 9 Al 7
BCR 8 BAO 9 EUY 7
GDJ 7 FLQ 6 FSI 7
GUY 6 MY 4 DPC 8
EER 9 HDQO 5 CUD 7
IRV 9 HRZ 6 GMY 4
BRL -8 W2CLD 9 EET 7
CEL 6 HWX 9 DZD 7
CO0 + HHN 8 FQS 6
JQJ S) IKD 8 ETU 8
NS 7 FGRB 9 GQS 7
IKB 9 ST 9 GY]J 7
JPM 5 CAH 6 GQG 8
S 5 AIIX 8 FDI 8
JOA 6 GPS 8 DOD 6
CDR 8 JIX 7 BZ] 9
ABO 9 KAX 5 FPU? 6
KOK 7 JKL 7 W38NSS 4
JNE 6 ACR 4 QMF 5
1IZE 9 AWR 9 QWW 7
IDA 4 JNN 9 B1Q? 4
JNV 5 W3iGOX 8 WOUAQ 9
KPW 6 AXR 9 NRT 7
KRBT 3 FVR 7 FPi? 8
FKV 4 EJT 9 TXS 6
KEG 7 BI'B 9 ZPD? 5
1J 9 DRP 2

10-Meter Band

WIIIRX - R6 EDD 9 CGY 7
IYE 7 EJQ 7 ITH 9
KPP & BYY 9 GCX 9
IJK 8 DXM 8 CKR 8
CIH 7 EMN 6 MDN 7

wW3iGYD 4 EQN 7 MMW 8
GlZ 7 AP 9 W8JOQ o
AIR 3 BQI 6 PZD 6

W4ACYV 6 EGJ-R 8 CilB 9
DEK 8 DAY 7 OMIF 8
EEV 8 C\YU 9 WOTII-R 9
rD 9 REN 6 CCi 7
EAX 6 W5DRF 8 OF1 8
DKZ 7 CcQJ 7 AGS 7
ERH 9 CQY 7 SOE 7
DON 6 GAR 9 [N 8
EG!I 7 EME 7 Usu 7
EDQ 8 FDE 6 LXX 7
CRA 9 WoeLBX 7 CNE 7
ETF 7 LFU 7 HDZ 7
CUs 9 MWK 7 HEM 7
DUK 7 NAP 8 PEI 9
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A YL's STATION
Amateur stations are not fecessarily
limited to oawnership by the male of
the species. Here is a decidedly FB
station, W9DXX, owned and operated
by Mrs. Alice R. Bourke, Chicago.

PQH 6 W1J 7 HIIG 8
BBN 8 TTB 7 LUSFG-R 7
YHQ 8 YOM 8 K4EJF 8
MCD 7 PEQ 9 K3AT 7
\«D’V{)}Y 8 VK2GU 7
B 8 VK
VPG 7 FOREIGN ZL2FY 6
ULJ 7 K6MVV 8 PY3AB? 8

CALLS HEARD

B Y George Hare, Station Road, Leadenham,

Lincolnshire, England, on 20 meter ’phone:
WIADM, WIIFD, W1W], WIJZA, WIAIQ,
WIGED, WIQNM, 'WICND, Wi1COJ, W 1CO0,
WIKKT, W2ZC, W2GMY, W2THW, W2BY M,
W2G1Z, \VZCWC \V2Hb W2IDQ, W2]KQ,
W3BSY, W3FAOQ, W 3EOZ, W3BML, W3CUL,
W3FIH, W3DPC, W JLM\I W4 \H W4Al1J,
WIEGN, WHEM, W4NN, W6FGU, "W6AMG,
W6MWC, W6EJC, WSNYP, W8Cuo,
WSMRR, WBMDU, WBGLC, W ONLP, WITVZ,
WICVN, WOELL, VE1AW, VEIBR, VEIJA,
VE2DC, VE2MC, VE3AGT, CO2HY, CO7HFE,
COCX, CO8BZ, COOg, ‘CE1A0, YV5AK,
LUSBL, VOl1P, 2Z. SMsWJ, 7WR, G6XR,
G8BD, TT4A. A, AG, AL, CN8AA, L']lAY CvV,
OR, 2AB, PY1DK, 2BA, ET, F3GS, SQD
MG, PU, I1iSR, 2PF, ITAIM, 8N, NY2AE,
SVINK, LAIG, SUICH, SG, KG, RO, TN,
SNK.

By R. T. Ccales. 54 Chelsea Road, Southsea,
England, on 10 meter ‘phone: VEI T Y1238,
YL2CD, W1BQQ, WiC00, W ])QI\ WiHLH
WIKFC, WITW, W2DKJ, W2IRR, W5F pI,
W SGL\’ WIBBU, WIRRNX.

On 20 meter 'phone: WIDAY, WICHG,
WIAJZ, WILIFD, WIHDPV., WIW], W2IXY,

W2HS, W2J1S, W20], W2C\WC. W2IIFS,
W2I1DQ, W ZBTI’ W2MY, W2 ATO. W3MD,
W3GFH, W3DLL, W3ANH, W3ASG, W4AGB,
WAL, WHCPG, W4CDY, 'WLAXZ, WIFRAL,
WSBMNM, WSFGP, W6BAY. W6AM, W6GRL,
W6BGH, W6\VH, WEMRR, WSKBI, \V‘SA\TI‘
WOALA, W9 [‘CY WOMCRB. WOFSY, W9. \\R
WoOTr, WIVGC, 'WIELL. W9ARA, WOLXK,
VIEICR, VE2DC, CO60M, HK3JA, FT13A,
T1ISR. 'OEJAH. SM7YA, Y RSA;\, Ga2NA,
G5XN, G6DT, G5TZ, GSBD.

By R. J. Abbott. Tenrith, Column Lane,
Blalvv. Leicester. England, on 20 meter ’phone:
VEIBR, VEICR, W3F1U, CT1AY. W4DLII,
WIRL.O. SMIKG, WEICK, W3FTH. W3BFH,
VE3ACK, HIZFG, VIPIR, WZIXY, SVINK,
W8MRR, SUICH, W8DLY, CE1AO, PY2E],
VE2ZDC, FT4AG, W2FPDh, WIATJZ, W3ILP,
WwihbC, WINW. VEIDR., WIKG, WZZC
VEICM, W2ZC, W4GC0O, VK2XU, W6CQI,
SM6ML. W6AH. W2FCR, Wi1ADM, W2FCL,
W2MJ, W4HX, SM7YA. WICRW, WJ3FPU,
W20, VO1I1P, SM3SV. VU2C0O, SUISG,
HCITW, 11IP, WOUVC, W9QI, ZDI1H,
WIAVG, WIAH, SVIKE, SVICA.

By Rodney Newkirk, 1517 Farqo Avenue, Cln
cago. I, on 20 meter ‘'phoue and C.V
WI10XDA, K7FRU, K7FVI, FASDA, V PZCD
LU2AT, LU4BH, LU4BL, LUSAN, LU6DG,
LU6JIs, LUZAC, LUBAB. LURSAD, VK2AB,
VEK2ACC, VK2ADE. VK2CI, V K2DG, VK2DK,
VRK2ED, VK2HFT, \ K211I, VK2HV, \I\ZTC
VK2IM, VK270, VK2LD, VK2LP, VK2L X
VKK "\'O, VK2NQ, VK20Q, VK2I'X, V K’QL,
VK20V \'K RX, VRN2TI, VK2TT, VIK2UN,
VK21 \’ VK2VL, VRK2WW, V I\Z\f \’l\"\Q
V2NN, I\’7\ VK2ZZ, VKIEH, VK3EOQ,
VK3IHK, VK3IX, V. K3KT., VK3KX, VI\3I\G
VK3NM, VK30C, VKIOM, V l\?lvl, \]\3\F
VRK3IWP, V ](}XQ. VK3ZP’, VRK4BK, VR4CG,
VK4EL, VK4HR, VK4JU, VK4LW. VK4RF,
VE4RT, VK4SD, VR4WT, VK5HG, \I\DTB
VK5JS, VKSLR., VK3WK, VKSWR, V K5ZX,
VI\GS\ VK7KY. OE3AH, ON4AA, ONITEC,
OI\HFQ, CP3ANE, PY1AZ, PY IDIT PY1FR,
Py25U, PY2BX, PY2CW, PV2DN, T'V2HM,
PY2L], PY2KD, PY3IBX. PVY3ZK, DPY3AK,
PY5AQ, PY SOG PY8AD., PYSAH, VPIWER,
K5AC, 'KSAF, K5AG, K35AJ. K5AM. K5AY,
NY1AA, NYTAD. NVIAE, NV2AE, VS/RF,
CE1AH, CE1AQ, CE3AR, CEIAR. TI2KP,
CM2AD, CM2AF, CM2A0, CM2RC, CM2BG,
CM2EA, CAM2FM, CM20P, CM2RZ, CM2ZG,
CM6.AJ, CM7AB, CM7AE, CM7AI, CM3BJR,
CMS8MC, CO2.\G, COZRY G 2E0O,
COzHY, CO02]JG, CO2J]. CO2LG, CO2LY,
CO2MT, CO2RII. CO2RR, CO2RW, CO60M,
CO7AS, CO7CX, (CO7V . COSAE, COSJK,
COSEC, OKI1BZ. 0Z7CC, F3IAD, F3AK, F3.AM,
FIKH, F8BF. PFS8FH, F8GQ, F8KIE, I 3PZ.
F8ZU, DIGKR, DH‘ZI G2DIT, G2FH. G2PL,
G2QN, G2TR, G2WP, "G2VK. G5QA. G5SU,
33WP, G6FQ. G6L\". G6RD, G6VP, (‘SIL,
K6FKB., TGIAX, K6BAZ, [\6BHL K6BNR,
K6BUN, K6ILT, K6KKP, K6LRB, K6MVV,
K6NJV, K6NXB., K6NXD, K60 AR, I\60EP
K60ES, K60LX, HR2A, 111R, VP5PZ,

(Turn to page 186)

——
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New “Amateur” Type

[6-TUBE
Superhet

(RCA Model ACR-111)
By Everett M. Walker

RECEIVER designed to meet
A present-day conditions of crowded

bands, man-made noise and multi-
band operation recently was announced
by RCA as their Model ACR-111, the
circuit of which is presented below. It
is a 16-tube superheterodyne which cov-
ers a frequency range of 540 to 30,000
kilocycles in five bands. In addition to
two stages of radio-frequency amplitica-
tion ahead of the mixer, a number of
gadgets and devices are incorporated in
its design to assure comfortable operat-
ing results under the most trying con-
ditions. Principal among these features
are a built-in noise suppressor and crys-
tal filter circuit. Other features of the
ACR-111 include electrical band spread,
noise limiter, sensitivity and automatic
volume controls for both c.w. and 'phone
reception, and a stand-by switch with a
pilot light to indicate the operating
position of the receiver.

The receiver is mounted in a crackle
dark gray cabinet, 21 inches long, 13
inches high and 16 inches deep. The
loudspeaker is external and of the dy-
namic variety with a cable connection for
providing both input and field current.
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UNDER TEST AT W2MW

All of the controls
are contained on the
front panel, con-

veniently arranged
and clearly labeled. These include
the tuning and band-spread dials

which are two large knobs to the
right and left of the tuning dial win-
dow. The dial itself is composed of
two units; one indicating the band,
which is calibrated in kilocycles and
megacycles and the other for the
band-spread control. The main tuning
control which is at the right controls
the four section main ganged condenser.

The author pul this nea receiver through its paces at
his home station and in this article describes both the
receiver and the test results.

The one at the left controls the band-
spread capacitator.

Other controls are: volume-control
knob; power and fidelity control, which
turns on the power and serves as a tone
control; range selector, which selects
any one of the five ranges and automat-
ically brings the required scale into the
dial opening; electron-ray-tuning tube;
selectivity control, which introduces the
crystal filter for single-signal reception
and phasing; beat-frequency pitch con-
trol; signal input (sensitivity) control;
a.v.c.-c.w. selector switch, which also
serves as a stand-by switch; noise sup-
pressor control and ’phone jack for
head-receiver operation.

The ranges covered are: 540 to 1600
kilocycles, 1600 to 4000 kilocycles, 3000
to 8000 kilocycles, (Turn to page 184)

THE CHASSIS
Left: A ship-shape job «ith built-in
poswer supply, but external speaker. It
is suitable for cabinet or rack mounting.
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“TINY
101"

(5-Meter “Super-regen”)
By A.J. Haynes (W2JHV)

LTHOUGH tiny in size, this re-
ceiver will give results equal to the

best of larger super-regens, either for
home or portable use. Its radiation is
negligible and it operates from any power
supply unit capable of supplying 250-300
volts d.c. and 6 volts a.c. or d.c. for the

filaments.

FI‘\HE receiver described in this ar-

ticle was designed for use in a
portable-mobile rig in which the
receiver is installed in the glove com-
partment on the dash of the car and
the transmitter, with one of the new
Mallory “Vibrapak” power supplies, in
the trunk. The receiving antenna is
mounted on the side of the cowl and
the transmitting antenna on the side
of the trunk (or rear bumper) to keep
the transmission lines short and thus
minimize losses. The microphone con-
nections and microphone voltage sup-
plv are in the receiver, as is the “send-
receive’” switch, so that all operating
controls, except the switch which turns
on the power supply and transmitter
filaments, are on the receiver panel.
The transmitter is now under construc-
tion and is scheduled for completion
and test in time to present a con-
structional description next month.

In designing a receiver for S5-meter
portable-mobile work the only real
problem that presents itself is mechan-
ical layout and construction. It must
be compact and adaptable. So far as
the circuit is concerned, super-regen-
eration is certainly indicated; for with
the new tubes, now available, com-
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VOLUME

HEADPHONES |

SEND-RECEIVE |
SWITCH |

ANT.
COUPLING

MICROPHONE

~ REGENERATION

JUST A HANDFUL—BUT “PEPPY"!

A complete 3-tube receiver capable of full loudspeaker

oulput.

In addition its front panel carries microphone
connections, microphone «woltage supply and “send-re-

cewe” saitch ‘for remotely controlling a transmitter
awhere hoth use the same poacer supply in portable-

bined with the sev-

eral years’ experi-

ence we have had

in "adapting this circuit to 5-meter re-
ception, we can put together a receiver
of this tvpe which even when used at
the home QRA will give a superhet a
good run for its money. As long as
we leave sufficient room around our
tuning inductance, compact construc-
tion is a benefit rather than a hin-
drance as it allows our leads to be
reduced to a minimum.

Three Octal Tubes

While the design of the 5-meter re-
ceiver presented herewith is a bit
radical in some respects, it is simple
of construction and lends itself ad-
mirably to either portable mobile or
fixed station operation. The control
panel is 454 inches high by 6 inches
wide. The overall size of its cabinet is
411 inches high by 68 inches wide
by 674 inches deep; small enough to
slip into most any automobile glove
compartment and leave room for mike,
phones, etc.

The self-quenching ultra-audion cir-
cuit with two stages of audio amplifi-
cation is used with three octal base
tubes. The detector is a 6J5G which,
with its small, closely spaced clements
and surprisingly large mutual conduc-
tance, is a remarkably fine high-fre-
quency detector.

The first stage of audio uses a 6L5G.
Its heater draws only .15 amp. and
yet its characteristics are superior to

mobile service.

the old 76. The output tube is a
6K6G, being our old friend the 41
with an octal base and still drawing
4 amp. heater current with a 314
watt output or the beam-power 6V6
may be used here and will provide
greater power sensitivity. As the 6]JSG
draws .3 amp. our total filament cur-
rent is only .85 amp. which will help
hold down the voltage drop in the
cable from the storage battery.

Simple to Build

A little more power can be obtained
from the amplifier with an increase of
only .2 amperes in filament current by
using another 6J5G for the first stage
and a 6V6 beam power tube in the out-
put. This tube line-up gives greater
power sensitivity with an available out-
put of over 4 watts. If the above
tubes are used no changes will be
necessarv except for the cathode re-
sistor for the output tube which should
be changed from 600 to 300 ohms.

The details of the circuit are given
in the schematic diagram, Figure 1,
and the proper wiring will be quite
obvious as the layout is so compact
that the condenser and resistor leads

THE TUBE PANEL

The screaw terminals on the flange

are for antemnna connections, reached

through corresponding hole in cabinet
wall.
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VIEW FROM THE LEFT
The chassis and panel are formed
from one piece of metal as shown in
Figure 2. The cable-plug socket in
the foreground carries all connections
for interconnecting the power supply,
recewver, loudspeaker and transmitter.

form most of it. Keep wires away
from the oscillating circuit, partic-
ularly the grid leak and condenser. The
detector tube is by itself on one side
of the chassis; the amplifier. connec-
tion plug, etc., on the other side.

No attempt was made to include the
speaker in the set as this is something
which can be tucked away in an odd
corher of the car or placed under the
dash. One of the small PM wvariety
should be used and the 6-inch size is
suggested as being a decided improve-
ment over the 5-inch and taking up
very little more room. It will handle

considerably more power than the for-
mer with excellent speech quality.

With any directly connected super-
regenerative receiver there is always
the problem of radiation interference
and of course it cannot be entirely
eliminated. It can, however, be min-
imized by good circuit design and wir-
ing and the choice of the proper
detector. When these points have
been properly considered we have a
circuit with a very low time factor
combined with a tube having high
mutual conductance, which results in
smooth, uniform super-regeneration at
a surprisingly low plate voltage. Such
a combination also gives maximum
sensitivity and selectivity.

Minimum Radiation

Voltage measurements made on this
receiver under actual operating condi-
tions, using a zero current voltmeter to
obtain true readings, showed 12 volts
across the detector plate and filament
when tight coupling to the point of
maximum sensitivity was used and
only 5 volts when fairly loosely coupled
to the antenna. Incidentally, this latter
coupling was still tight enough to pre-
vent some super-regenerators the writer
has built, using less efficient tubes and
circuit layout, from operating at all.
The sensitivity at the 5-volt adjust-
ment was only slightly below max-
imum; the normal operating point
varies between these two extremes.

Adjustable Tone

The shunting condenser, from plate
to ground of the output tube, can be
varied from .002 to .006 mf. to give
the best tone for speech reproduction
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TOP VIEW

Most of the wiring is complete before

the tuning condenser, coil and the in-

sulated shaft of C1 are mounted. This

arrangement of chassis and parts re-

sults in extremely short leads through-
out.

with the particular speaker being used;
and use a good mica condenser. The
use of modern, physically small con-
densers throughout is advisable; not
only for the sake of space but because
their capacity fields to ground and
other parts of the wiring is less.

This receiver may, of course, be
used with any form of high-voitage
supply and either a.c. or d.c. filament
voltage. However, it was designed
specifically for a 300-volt, 100-mil-
liampere vibrator power supply. In
case B batteries or lower-voltage plate
supply is used the (Turn to page 183)
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THE COMPLETED TUNER

This 15 an excellent little tuner, providing good gquality
with sensitivity and selectivity more than adequate for

all normal requirements.

values of parts for a superhet

receiver for the beginner to build
is given in Figure 1. Although the prin-
ciples of the superheterodyne have been
discussed in previous articles, there are
several points to be observed. The first
stage is a tuned radio-frequency ampli-
fier, the main purpose of which is to
reduce image response (eliminate sta-
tions on a frequency 2x436 kc. away
from the desired stations). A second
function of this stage is to provide am-
plitication for weak signals. This is
especially desirable since the mixer
causes less noise when handling larger
signals.

qSCHEMATIC diagram with all

R. F. Circuit

The circuit is nearly identical (and
the parts are identical) with that of
the first stage of the t.r.f. tuner except
for some adjustment in the screen volt-
age and in the cathode. The first stage
had to have an isolated screen circuit
for reasons of stability. A voltage di-
vider was needed because the a.v.c.
circuit causes large changes in screen
current which make the screen voltage
vary too much if a dropping resistor
alone were used. The sensitivity con-

trol R1 was left in the cathode circuit;
it can probably be set for the desired
sensitivity and left untouched thereafter.
Thea.v.c.circuit will take care of the rest.

The next stage is the mixer, a 6A8
tube. Here considerable changes are
made as compared with the second r.f.
stage in the t.r.f. tuner. L2 is the same
coil which served us before and will
deliver the signal to grid No. 4 of the
pentagrid tube.

Oscillator Data

The inner grids of the tube are used
for the oscillator, employing the coil
L4, while C3 is the third section of the
gang condenser. R13 is a dropping re-
sistor which simply serves to reduce the
voltage on the anode grid to the value
recommended by the manufacturer.

Circuits L2 and C2 are tuned to the
incoming signal and are practically
identical to L1 and C1, but L4, C3 and
C19 have to be so chosen that the oscil-
lator frequency is always exactly 456
kc. higher than the incoming signal.
This can be accomplished by employing
an inductance L4 of a smaller size, con-
necting a “padder” condenser in series
with the tuning condenser and properly
trimming the individual sections of the

This
conjunction with the universal power
in previous articles of this series,
sensitivity and selectivity.
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Practical (onstruction

Jf .
installment describes a

The

changing over the tr.f.

Part Thirteen: A
By John

condenser gang. Small adjustable trim-
mers are used in parallel with C1, C2
and C3 (not shown in the diagram).

The exact values of L4 and C19 can
be calculated mathematically, but the
work is quite involved. It has been
spared us by the coil manufacturer,
who makes the oscillator coil and speci-
fies the value of C19. In our case
(checked by measurement) this value
was 380 mmf{d. This is an adjustable
condenser which is set correctly during
the aligning process and thereafter is
leit severely alone. Note the connec-
tion of the condensers in such a way
that one side of C19 can be grounded.
This is necessary so it can be touched
with the screwdriver without changing
the tuning.

The I. F. Amplfier

Within the tube, the frequencies are
“mixed”; that is, sum and difference fre-
quency are created besides several
others. The tuned circuits in the i.f.
transformer L5 select the desired differ-
ence frequency—intermediate frequency
—which is then amplified in the next
stage, employing a 6K7. This is fol-
lowed by another i.f. transformer and
the diode detector.

R4 R5 0.1 MEG

L 4 ouTPUT
; § PILOT LIGHT C000es 1
o =
1o
6A8 SOCKET = | =
BOTTOMVIEW [ § . BOTTO&IEW OF PLUG
Cm-L x X 1 MEG g
il
= Vs M
— Y-
I_C %31 mrp  R11 _;_C 1.'162 MFD B =

0.1 MEG
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and Instruction for

- Beginner

superheterodyne tuner which, in
supply and audio amplifier described
a receiver of excellent
superheterodyne 1s to be made by

forms
tuner described previously

Superhet Tuner
M. Borst

The a.v.c. circuit is the same as it was
in the r.f. tuner, now controlling the r.f.
amplifier and the if. amplifiers. The
reason for using a 6CS as a diode was
one of economy, since it had been speci-
fied in the original r.f. detector. Those
who so desire may substitute a 6H6.

Construction

In the schematic diagram and in the
parts list, parts which were used in the
t.r.f. tuner have the same symbols as
they had in previous diagrams. Thus,
R1 is the same potentiometer employed
in the t.r.f. tuner, L1 the same coil, etc.

Readers who start converting the r.f.
{uner may begin by removing L3 with
all its wiring, removing all screen wiring,
and most of the leads to the second r.f.
stage which is to be replaced by the
mixer. Leave the filament wires intact.
Next the coils L4 and L35 and L6 can be
mounted. taking care that they are in
their right place. L35 is the one with
the grid lead on top. We found it nec-
essary to ream the center hole for L4
somewhat so as to avoid short circuits.

Wiring can now proceed with the
usual precautions of keeping leads short.
The connections to the oscillator coil,
L4, are: green to C18, black to C19, red
to R13, blue to anode grid.

The terminal of the padder condenser,
C19, which connects to the adjustment
screen should be connected to the
chassis.

After mounting the parts, the order
of work is: wiring the fixed parts first,
then resistors, then condensers. Termi-
nal strips have again been provided to
anchor the wiring where necessary.
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TRACKING THE OSCILLATOR
Complete instructions are provided in this article for
building the tuner and aligning it, using the simple test
oscillator described in the July installment.

Trimmers have been provided for the
tuning condenser—those possessing a
gang condenser with trimmers need not
purchase these. The trimmers are sol-
dered directly on top of the condenser
gang with precaution to see that the ad-
justment screw is on the grounded side.

The condenser C19 is the only one
requiring extra drilling, since no holes
were provided for it. It should be
mounted close to the oscillator coil, with
the adjustment screw sticking through

a hole in the chassis. This makes all
alignment controls accessible from the
top of the chassis.

Those who prefer may move the vol-
ume control to the tuner chassis. It
should then replace R8. The movable
arm of this unit would then connect to
C10. In its place in the amplifier a .5
meg. resistor should be connected.

Next take the two remaining .1 mfd.
condensers and put them in series across
the line in the (Twrn to page 168)

PROGRAMS
Recorded

By Samuel Kaufman

TATION WOR, 50-kw. station af New-
ark, New Jersey, has entered the re-
cording business as a lucrative sideline.
This is the second auxiliary business for
the prominent Eastern transmitter, the first
being public-address work with WOR en-

gincers bidding for permanent or temporary
p.a. installations.

A modern recording plant was erected at
the station’s New York studios. Lateral
3314 rpm. disks are made right off the
station line. Recordings are made both for
the station’s own program purposes and for
sponsors and talent at stipulated fees.

One unique application of the recording
equipment was made during the British
Coronation. Throughout the day, disks
were made of the entire Coronation pro-
ceedings relaved over the Mutual Broad-
casting Svstem which WOR serves as key
station. A board cof editors played the
records, selecting ths highlights of each.
Then all of the chosen highlights were re-
corded anew on two 15-minute disks and
the half-hour program of the original, but
edited, Coronation proceedings was broad-
cast at night when many business people
who were unable to tune in ecarlier in the
day stood by for tne novel presentation.
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The

RADIO
- WORKSHOP

Items of interest for beginners, ex-
perimenters and radio constructors.

Conducted by the Associate Editor

Two Useful Earphone Circuits

It’s a proven fact that a good pair of
earphones is superior to a louvdsneaker for
the reception of weak signals. The experi-
enced DX hunter knows this and turns
‘to his phones when fine work is to be
done. There is, however, a decided preju-
dice against the use of phones by many
of the newcomers to DX hunting. This
feeling can usually be traced to an initial
experience where phones were used in a
set which did not provide them with proper
volume control.

It has been a general practice to place
the phone jack in the circuit directly after
the first stage of audio amplification and in
some receivers this works out satisfactorily.
There are, however many cases when more
audio amplification could be used to ad-
vantage. The signal-to-noise ratio on most
superheterodynes, for instance, can be in
creased by reducing the if. gain and in-
creasing the audio amplification. Also on
many regenerative and t.r.f. receivers one
stage of audio, resistance-coupled to the
phones, is not quite enough. On the other
hand, when the phone-jack is installed in
the final output stage there is too much
gain for comfort and the volume control
often becomes critical.

The two circuits shown are designed to
overcome these common faults and give
perfect earphone control on any tvpe of
sel. Either one can be easily incorporated
in sets which now lack phone connections.
Figure 1 serves two purposes: it acts as
a volume control for the earphones, when
they are inserted in the jack and when
the earphones are removed the same po-
tentiometer serves as tone control for the
speaker. Sets which already have a tone
control in the plate circuit of the output
tube can be shifted over to this circuit by

49 O5 MFD. SINGLE CLOSED CIRCUIT JACK
i ¥ AR V)

VOICE COIL
BREAK HERE A
= 100,000 OHMS

PLATE OF
FINAL TUBE
OUTPUT TRANSFORMER FIG. 1
8

4y OSMFD

L1
@ SINGLE CLOSED

CIRCUIT JACK

PLATE OF
FINAL TUBE

OUTPUT TRANSFORMER F13.2
+B

the simple expedient of mounting a single
closed circuit jack on the chassis and cut-
ting it in on the voice coil of the speaker
as shown in the diagram.

Figure 2 is essentially the same circuit
except that a fixed resistor is used, the
value of which has been chosen so that
the maximum audio gain that can be util-
ized is delivered to the phones and yet
they are protected against overloading even
when the regular volume control on the
receiver is fullv advanced. Both of these
arrangements allow the regular volume con-
trol on the receiver to operate smoothly
in a normal manner, without critical ad-
justment.

In both of these circuits the earphones
are isolated from the high-voltage d.c. so
that they cannot be harmed and are oper-
ating at their maximum efficiency. This
also eliminates any chance of shock from
the phone plug or case. It will also be
noted that the speaker is cut out when
the phones are in use.

A. J. Hay~es,
New York City, N. Y.

Specialists In Small Parts

Every experimenter has had the annoy-
ing experience of being held up in his
work for lack of a certain size shaft
coupling, piece of tubing or special radio
hardware. The American Radio Hardware
Company specializes in just such acces-
sories and hardware, they manufacture a
varied line in steel, brass and plastics
which, to mention a few in addition to the
above, includes self-tapping screws, termi-
nal strips, angle and bracket assortments,
test prods, alignment tools, etc.

Time Saver for Servicemen

This RCA “Pindex” tube card is a
pocket-size celluloid covered slide-chart
which tells at a glance the prong positions,
the cathode type, amperes and volts for
over 120 most popular used tubes. Its op-

eration is extremely simple, it is only neces-
sary to pull the slide out until the tube
number desired appears in its respective
window, beside the indicated socket.

Homemade Mike Stand

Here is a desk type microphone stand
that can be made from an old telephone
stand, a piece of brass rod 34 inch wide,
8 large rubber bands and the necessary
screw-eyes. The first thing to do is to saw
34 of an inch off the top of the stand.
This cutting operation is made at the trans-
mitter swivel point or fork in which the
phone transmitter was mounted. The idea
is to leave a 4 inch slot in this fork for
mounting the microphone ring which is
made from the brass rod. Bend the 4 inch
square rod into a circle of the desired
diameter and braze or solder the ends to-
gether. Solder the ring to the transmitter
crotch. It makes a better looking job if
the ring is first let into the slot and then
soldered. Mount the screws around the ring
and the mike as illustrated. Drill two holes
for leads through the ring to connect with
the hole already in the slot, string the
rubber bands, connect the leads and the
microphone and the job is finished.

Bumper Rod Antenna

Here is an easily constructed single-wire
feeder, matched-impedance antenna for
use with 5-meter mobile rigs. The draw-
ing is self-explanatory and the few words
1 can add to the explanation, are to advise
that the aerial itself is a piece of one-half

(Turn to page 168)
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Ngfw
“Philharmonic”

J0-TUBE

Recelver

(Latest Scott (Custom-"Built Set)

By Laurence M. Cockaday
and S. Gordon Taylor

CHECKING PERFORMANCE

One of the sewveral shielded test booths in the Scott
laboratories achere the performance of each individual
receiver is carefully measured.

[ A 0 A AN 0

(Part Two)

132000 AR N E
‘ SiI.LCTIVITVI
h\ \ l / GENERAL description of this new phones are provided on the power-
10000 | 1 Scott receiver will be presented in supply chassis, in the form of a 2-
g || | this article, and also a series of measure- position phone jack. With the head-
2 LT ments to illustrate the unusually excellent phone plug inserted all the way the
- z| . TonTaor27 characteristics which the ‘desig.ners have loudspeake? - TG T
g ) \ [ been able to incorporate in this de luxe - N: i
g | |@ 5= - but when the plug is inserted only part
| (coNTROL - (5] receiver. .
S FllGl ‘\rH way the headphones and the loud-
o oAk | speaker are both in the circuit.

1 1
(8) us (coNTROL 307

30 “G” Tubes

Glass tubes are used throughout, it

| MAX,
(M) | seLecriviTy

HE receiver consists of two

I chromium plated chassis, one of
which constitutes the receiver
proper, with 24 tubes; the other, with

0

25 2015 10 -0+5 1015 20 25 . .
L 6 tubes, the power supply and 40-watt having always been the contention of
VERALL FIDELITY e/ SURED AT €CORC power-amplifier output stage. These this manufvactur-?r‘ thatd vmetal tubes
VAT el two units and the loudspeaker are in- 0;;‘;‘; z?r?d ‘twli)qrtthr;;c?ril\? t\?)gsar}iﬁ;geciisfizg
ek | oot clby ecashio gl sk gisadvantq e; It is in'tIerestiil to note
T 1 S cables which make the installation of n assin‘gth.at ey magn\' other
i — ml the equipment simple and fool-proof. P ; g ) i ; -
e o0 CieiE L manufacturers who have been using
ety \Ir'r"a'iﬂfn;' The Tuning Range metal tubes exclusively are reverting to
e T \ The tuning range is from 150 to the use of glass tubes for some pur-
iy -l 80,000 kilocycles, divided into 6 bands ~ poses in their lines of new models an-
e e and covered continuously except for a nounced for the 1937-8 season.
snAlv:nn%fN%EPIfscsr;gs';\!)JsA'rlsool(.r_ gap extendmg from 410 tO‘ 540 k‘C. Types and IFunctions
\ Each range is accurately qallbrr}ted in -
frequency on the large tuning dial and The @ube‘ complement of the “Phil-
/ in addition this dial also shows the harmonic” is as follows: Two 6U7G’s
tvpes of services to be heard at var-  as r.[. amplifiers, 6L7G mixer, 6]J5G
1o ious leI‘tS of the tuning range. The oscillator VR-150 oscillator-voltage

(TRF CIRCUITS)

RELATIVE INPUT VOLTAGES

greatly increased ratio which makes
such tuning easy. Also for convenience
in tuning the short waves, there is a

, FI6.3 tuning control provides two speeds regulator (which maintains the oscilla-

e is | A ‘ through two concentric knobs. The tor plate voltage constant within 2/10

"°5'7'°N‘L\W11 larger one is employed for quick cov- volt), 6K7’s in three if. stages, 6B8G

By erage, and for all tuning at the lower as fourth Lf. amplifier and second de-

iy | frequencies. In tuning the short waves, tector, 6J5G first a.f. amplifier, 6J5G

sueprosnon =N | | where the tuning is normallv rather  DPhase inverter, two 6L7G’s as a push-

KILDCYCLES OFF. RESCHANCE FROM 600KC. critical, the smaller knob provides a  Pull volume expander amplifier with a
40 30 20 10 O 10 20 X0 40

6J5G and a 6H6G as expander driver
and rectifier, two 6J5G’s in push-pull
to drive four 6L6G's connected in

g LOUDSPEAKER ACOUSTICAL RESPONSE | small pointer which moves over a sec- push-pull parallel for 40 watts of un-
'?; 1] T = ond scale in the center of the main distorted output. The two automatic
o= o T T dial and by means of this stations, even  &ain control systems, one for r.f. con-

27764 SCGTT HIGH FIDELITY SPEAKER on the highest frequencies, may be trol and the other for i.f. control, are
|G FREQUENCY INCYCLES NP PHILHARRORIC AELIAIER readily logged and tuned in again at  of the amplified type and each em-
30 400 7 100 200 300400 700 1000 3 4 56 10000

ployvs a 6B3G tube. A G6H6G is used
in a special manual sensitivity control
system, the record scratch suppressor

this same setting of the second hand.

The seven other controls on the
T panel are: the selectivity-high fidelity,
} audio

[ 716,67 [SIGNAL TRANSFER EFFICIENCY
oot 1 | }

N volume, bass control, manual circuit employs a 6]J7G and a 6B8G, a

T T —r2 sensitivity, wave-band switch, volume 6G5 serves as the tuning indicator, a

P o : D i y

S i T A R T expansion control and scratch-suppres- 61:3’35 the expander indicator and two

=S R R AR YO 2 : . ! )

ol 3| B .'Nmss:zuugwaummlsvsrm'r:srmlusmccuumn_ sor push switch. 83VS are rgqmred in the power unit

(¥ [ [ e | . which supplies the B and C voltages.

P i : & 1] External Connections These rectifiers work through a filter

o I T il — Connections are provided at the rear consisting of chokes of 30 and 10 hen-

i B i—% i | of the chassis for either standard or ries, the speaker field, and 160 mfd.

E { N -
| e D) ] doublet antennas, and also for a phon- capacity.
6 7 & 910 2 15 20 26

ograph pick-up. Connections for head- Space does (Continued on page 181)
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THE 3-BAND "CRUISER,” FRONT VIEW

Figure 1: The symmetrical layout of the controls makes

for case in operation as acell as an attractive appearance

HE majority of short-wave receiv-

ers described recently have been of
the super-heterodyne variety. Because
of the lack of selectivity of the regenera-
tive receiver it seems to be rapidly pass-
ing into the background, but it cannot be
denied that for the simplicity of design,
low cost, and results obtained, this sen-
sitive type of circuit certainly deserves
more extensive consideration and de-

velopment.

}]‘\HE 3-band “Cruiser” to be de-
scribed is a short-wave, band-
switching, four-tube regenerative
receiver with fine power and sensi-
tivitv. It is simple and economical to
build and the coils may be easily
wound by hand. The set was designed
primarily for the 20, 40, and 80-meter
amateur bands, but can be tuned to
any intermediate wavelength desired.

The band-switching arrangement is
of straightforward design, the only pre-
caution being to keep leads as short as
possible, especially those comprising
the highest-frequency circuits. The lay-
out is shown in Figure 2. The coil
shields were taken from an old, dis-
carded Crosley receiver, but any threce-
inch diameter cans will be suitable.
The detector grid-leak and condenser
are meunted directly on the band-
setting condenser.

The Layout

Figure 1 shows a front view of the
receiver. The large Remler dials were
used to {facilitate rapid tuming. The
left-hand dial controls the band-setting
condenser, while the one on the right
serves as a band-spread control. On
the lower portion of the panel, from
left to right, are the sensitivity con-

trol, band switch, r.f. compensating
condenser control, and regeneration
control. TFollowing these can be seen

the phone and loudspeaker jacks, while
directly above is the B— negative
switch.

The whole set is mounted on a Bud
steel chassis measuring 7 by 12 by 3
inches but a slightly larger chassis may
prove preferable. The panel is made
from a piece of sheet aluminum mea-
suring 8 by 13 by 1/16 inches. A thin
sheet of steel is used to cover the bot-

tom of the receiver
chassis to shield
the wiring from
external pick-up.

All secondaries are wound with No.
24 double-cotton-covered wire, and the
plate coils with No. 30 double-cotton-
covered wire. One-inch diameter bake-
lite tubing is used for all coils. The
various leads are passed through 3/16-
inch holes to the underside of the
chassis.

The Coil Design

As the coil in the r.i. stage is the
basis for the design of all the others,
its construction will be considered first.
Starting at one end of the bakelite
tubing, and with spacing equal to the
diameter of the wire, wind on 8 turns
and make a tap by twisting out a small
loop of the wire. From this point con-
tinue the same spaced winding and take
off a tap at the 15th turn. From here
on the coil is close-wound until a
total of 35 turns is reached. This
completes the winding. By employing
these taps, the coils are made to tune
the r.f. stage over the 20, 40 and 80
meter bands. The spacing between
turns is secured by winding a cord
alongside the wire and removing it
when the coil 1s completed.

Winding Grid Coils
The various detector grid coils must
be wound identically the same as the
corresponding portion of the r.i. coil
in order to make the circuits track

Short-Wave Listeners

-BAND

This little receiver features ease of
ing, detector regenecration, a tuned
spread and a continuous range of

make 1t an

1deal construction

By Americus

properly. Although this may seem
rather difficult at first, it is really com-
paratively easy. In winding the 80-
meter grid coil it will be noted that the
first fifteen turns are space-wound and
the remainder close-wound in order to
make it similar to the r.f. inductance.
A view of this coil is shown, with
shield removed, in Figure 3. The bot-
tom winding is the primary.

The cathode tap for the 20-meter
grid coil is made 2/3 of a turn from
the end of the winding, that of the 40-
meter coil is made 124 turns from the
end, and that of the 80-meter coil is
made 2 turns from the end (in the
close-wound portion). The primaries
for the 20, 40, and 80-meter bands

THE R. F. COIL ASSEMBLY

Figure 3: Showing the simple con-
struction of the hand-wound coils,

awhen the shield is removed.

CIRCUIT DIAGRAM
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and Amateurs— Build this

“CCRUISER’

construction, low cost, band-switch-
preselector stage, electrical band-
2.6 to 16 megacycles, all of which
model for the “‘kitchen mechanic”.

Molinara (W3AGJ)

consist of 7. 14, and 28 turns respec-
tively, spaced !4 inch from the secon-
daries. The primaries are wound on the
ground sides of the secondarv coils. All
the finished coils are given a coat of
collodion.

The tuning condensers in the r.f.
and detector circuits are ganged with
the exception of condensers C3 and
C4, the latter being fixed and made
from a few plates of a midget variable
to equal about two thirds the capacity
of C3. The condenser C4 is mounted
on top of the chassis below the band-
spread tuning condensers. The purpose
of C4 is to balance the capacity of C3
so that the r.f. stage can be peaked
exactly. At any setting of the tuning
condensers it should be possible to
peak the circuits with the aid of C3
If it is found that this cannot be done,
tune the antenna series condenser, C13
until the desired result is obtained.

Figure 4 shows the wiring beneath
the chassis. At the top-center is the
detector audio-coupling choke and to
the right is the antenna series con-
denser. At the bottom center is the
r.f. compensating condenser C3. The

A SET-BUILDER'S VIEW
Figure 4: Shoaving the wiring and
parts arrangement underneath the

metal chassis of this receiver
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THE CHASSIS LAYOUT FOR THE SET

Figure
unused terminals
of the band switch
serve as terminal
supports for various resistors and
condensers. To simplify wiring, all

grounds are made to the chassis.

The receiver gain was so great it
was necessary to shunt a 10000 ohm
resistor across the secondary of the
audio transformer. Builders may pre-
fer to omit this resistor, or use a
higher wvalue.

Fine Performance

If any instability is experienced in
the r.f. stage it can be cleared up by
turning down the sensitivity control
potentiometer, R2.

The results obtained with this re-
ceiver are very gratifying. Amatsaur
stations can be made to come through
with such force as to make it un-
pleasant for the ears, while foreign
broadcasts can be tuned in with ease.
The different circuits have been thor-
oughly filtered by resistors and con-
densers so that hum and line voltage
fluctuations have little effect upon sig-
nals. The tuning range is approximately
2600 kc. to 16,000 kc.

List of Parts

C1 Cardwell midget condenser, tvpe ZR25 AS
C2 I.C.A. two-gang condenser, 140 mmf. per

section

: Shoaving the compact and efficient arrangement
of the principal components of this sensitive receiver

C3 Pilot condenser, midget, 5-plate or equiva-
lent, 35 mmfd.

C4 Fixed condenser, about 35 mmfd. (see text)

C5 Mica condenser, .01 mfd.

Cé6 Paper condenser, .25 mfd., 400 volts

C7 Electrolytic condenser, 1 mid. (or larger)
100 volts

C8 paper condenser, .5 mfd., 400 volts

CY Paper condenser, .1 mfd.. 400 velts

C Electrolytic condenser. 25 mfd., 35 volts

C11 Mica condenser, .0001 mfd

C12 Mica condenser, .00025 mfd.

C13 Pilot midget condenser, 7-plate, or equiva-
lent. 50 mmfd

C14 Paper condenser, .01 mfd., 200 volts

Chl Thordarson 1080 henry choke. type T2927

Ch2 Thordarson 22 henry choke, type T6308

J1 12, Yaxley infant jack, No. A-1

L1 R.F. coil

L2 20-meter det. coil

1.3 40-meter det. coil

L4 80-meter det. coil

R1 Carbon resistor, 250 ohms. 1 watt

R2 Yaxley wire-wound potentiometer,
ohins, type 7021

R3 Carben Resistor, 50,000 ghms, 1 watt

R4 Carbon Resistor, 100,000 ohms, 1 watt

R5 Carben Resistor, 10,000 ghms. 2 watis

R6 Wire wound resistor, 20.000 ohms. watis

R7 Wire-wound resistor, 5.000 ohms. 10 watts

R8 Centralab potentiometer, 50,000 ohms, 1ype
2-103

R9 Carbon resistor, 25,000 ohms, 1 watt

R10 Carbon resistor, 1 meg. 1 watt

R11 Carhon resistor, 2,000 ohms, 1 watt

R12 (Carhon resistor, 10,000 ohms. | watt

R13 Wire-wound resistor, 400 ohms, 10 watts

R14 Carbon resistor, § meg. V5 watt

R15 Resistor. center tapped, 20 ohms

RFC Radio frequency choke 2.5 m.h.

S1 Yaxley selector switch, tvpe 1325

52 VYaxley jack switcl:, s.p.s.t., type 720

T—Thordarson audio transformer, T5736

10,000

Improved Quality of Remote-

Control Broadcasts

NEW YORK, N. Y.—The National Broad-
casting Company is supplying to eight key
points across the country, seventy new field
amplifiers, and 200 new microphones. The
new equipment was developed by NBC
engineers and is of such an improved type
as to make the remote control broadcasts
equal in quality to studio broadcasts. The
amplifiers weigh 30 pounds, have a gain of
100 db., and reproduce the entire audio
range from 30-15,000 cycles.

W3XAL’s New Antenna

BOUND BROOK, N. J—A new direc-
tional antenna erected at Bound Brook
N. J., is responsible for marked improve-
ments of reception in South American
countries. The South American antennas
consist of wires having the shape of a large
“V" with the apex supported on a 502-foot
steel tower. The two ends are supported by
165-foot wooden poles. Several other
antennas are used in connection with
W3XAL. The signal strength at Buenos
Aires is reported to be 500 to 1700 micro-
volts-per-meter. The station transmits 22
Spanish programs a week.
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Rapio News For SEPTEMBER, 1937

AN UNUSUAL FRENCH LISTENING POST
This is the DX Corner of Observer Robert Muguet

of Meudon, France.

Tavo Superheterodynes are used.
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Conducted by

HE F.fty-Fourth installment of the
DX Corner for Short-Wave contains
the World Short-Wave Time-Table for
24-hour use all over the world and Offi-
cial Observers’ reports of stations heard
this month. Consult these two items

regularly snd make your allwave set pay
big dividends!

Credit Where It Is Due

The f{ollowing Listening Post Observers
are commended for their verv outstanding
reports this month: Williams, Alired, Diez,
Gallagher and Hartzell. The “star” class of
observers s rather small, possibly on ac-
count of vacations. These five observers
certainly did a high standard of repor-
torial work.

New Short Wave Observer
Appointments

The directors of the DX Corner an-
nounce the appointments of and welcome
the following short-wave enthusiasts as
Official Radio News Listening Post Ob-
servers: John Fitzpatrick, New Jersey;
Vernn Alferd, Oklahoma; Harold E. Lind-
ner, Wisconsin; Alfred A. Smith, Massa-
chusetts; A. E. Redmond, Washington;
James E. Moore, Jr.,, California; Angelo
M. Rosa, New York; A. Sainz de la Pena,
Cuba; Edward O. Sculley, Massachusetts;
Charles Pierce, California; Bryant B. Bed-
inger, California.

News Notes

Observers Burnell Unger,