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Frequency Modulation and
Amplitude Modulation in One Receiver

FREQUENCY MODULATION communications receiver cov-

ering three bands: 28 to 46 mc; 45 to 84 mc; 81 to 145 mc.
Switch changing from FM to AM reception. Acorn tubes in RF and
converter system. High gain 1852 tubes in Iron Core IF stages. Beam
power tubes in AF amplifier. Controls are: RF gain control, Band
Switch. Antenna trimmer. IF selectivity control and power switch.
Volume control, Pitch control, Tone control, S-Meter adjustment,
AVC on-off switch, Send-receive switch, 15 tubes. Operates on 110
volts 50-60 cycle AC. Cabinet dimensions 19” long, 9" high, 14” deep.
Model S-27 FM/AM Receiver complete with tubes. $195. Model
S-27B (Covers from 36 to 165 mc.) $195.

Jensen Model CRJ-52 Reproducer delivers

outstanding performance with FM/AM
Model $-27 and S-27B

the hallicrafters ..

CHICAGO. U.S5. A.

USED BY 33 GOVERNMENTS % SOLD IN 89
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J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Established 25 years
He has directed the training of more
men for Radio than anyone else—has
helped men already in Radio to get
ahead, and men not in Radio to get

into Radio and win success.

Make Me Prove |
for RADIO

Clip the coupon and nail it. I'm certain [ can train
you at home in yoar spare time to he a Radio Tech-
niclan. 1 want to send ¥t @ sample lesson frec; 1o
examine, read.  See how elear my Course ix to under-
stand. See how my Course is planned to help you get a
good job in Rudio. a young growing field with a future.
You dou’t have to give up your present joh. or spend
lot of mouney (o becowe a Ridio Technician. 1 train you
at hame nighi= in your spare tlme.
Charles I*. Helmuth, 419 N, Mass. Ave.. Aflantic City,

Jo, writes, I started Radio in the Marines., Later T
took the N. 1. 1. Course. Now I un tuy owl boss and
get jobs over others who thouzht they had them. | owe
plenty to N R Training.” James E. Ryan, 119 I’eh-
ble St.. Fall Kiver, Mass.. writes, “I was working in a
garuge when t cnrolled with N, It. I. 1 am now Radio
Service Manager for the M Furniture Co.
for their tour stores.”

Many Radio Technicians | Trained at Home
Make $30, $40, S50 a Week

Many N. R. L-trained Radio "'echnicians have taken ad-
vantage of opportunities to open a full-tame or spare-
time Radio business selling, servicing, installing, repail
ing home and auto Radio sets. Many others bold good
jobs doing this kind of work for liadio manufucturers,
deulers, jobhers, service organizitions. Radio Operators 1
trained have good jobs in Broadeasting, Commercial Avia-
tion. Policc, Ship, Ladio Stations.  Some make good
money in I'ublic Address work and other branches of the
Radio industiy,

My Course is” thorough and practical. I give you basic
training in Radio Theory and Practice which enables
you 10 understand the oberation and desien of practi-

November, 1941

Radio.
TODAY.

cally cvery type of Radio apparatus. You understand
your work—know just what to do—instead of merely
relying on your mechanical ability to fix a few common
taults and make a few simple adjustments, That's wiy
many uen whe hate been in Radio betore enrolling re
port that my Course helped them make more money. win
suecess, | ruin you oo, for Television, a promising
field of future opportunity.

Beginners Quickly Learn to Earn $5 to $10
a Week Extra in Spare Time

Nearly every neighborhood offers opportunities for a
good part-time ltudio Technician to make oxtra money
fixing ltadio sets. I give you special training to show
you how to start cashing n on these opportunities early.
You get Radio parts and instructions tor building test
equipment, U conducting experiments that give you
valuable practical experience. My 50-530 method of train-

ing—half with Radio parts | send you, half studying my
tearning i

Lassons—malkes Radio at home interesting,

fuseinating, practical.

You Also Get This
Professional Servicing
Instrument

as part of my Course to help
you Inake more moncy, do
better Radio work. For full
details mail the Coupon.

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

Lesson and 64-page book,

(No salesman will call.
(Please check)

[J 1 AM doing Radio work.

Write plainly.)

City .
basssasesnssasssasas

wWWwWWwW._americanradiohistornz..com

Do you want to make more money_? Do you want
to cash in on your present interest in Radio, Tele-
vision, Frequency Modulation? Do _you want a
full-time job with good pay in one of Radio’s many
fascinating branches? Or do you want to make
extra money in your spare time to boost YOl{;
present income, or to get better rank and pay i
called into military service? If you want to do any
of these things—you owe it to yourself to find out
how | have trained hundreds of men for jobs in

MAIL THE COUPON BELOW—

y
n Train You at Home
and TELEVISION

=

P4
|

EXTRA PAY IN ARMY, [?\
NAVY, TOO =%

e
AZB  Tiery man likely to go into mili- e
tary service, every soldier, sailor,
marine, should mail the Coupon
Now! Learning Liadio helps men get extra rank,
extra prestige, more interesting duty at payv up to 6
times a private’s base pay. Also prepares for good
liadio jobs after service ends. IT'S SMART TO

TRAIN FOLR RADIO NOW!

64 PAGE BOOK
SAMPLE LESSON

Dear Mr. Smith: Mail me FREE, without obligation, your Sample
“"Rich Rewards in Radio,”” which tells
about Radio’s spare-time and full-time opportunities and explains
your 50-50 method of training men at home to be Radio Technicians.

[JI am NOT doing Radio work.

MAIL THE COUPON—pet my FREE Lesson and 64-
page book “Rich Rewards in Radio’* at once. See what
Radio ofters you as a skilled Radio Technician. Learn
how practical my Course really is. HRead leiters from
more than 100 men I have trained telling what they are
doing and earning. Mail the Coupon NOW—in an en-
velope or paste it on a penny postal.

J. E. SMITH, President, Dept. IMR

National Radio Institute
Washington, D. C.

&
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by THE EDITOR

THE attitude of Washington has

been consistently pro-ham since the
emergency began. A demonstration
of this is the formation by the Defense
Communication Board of a Priorities
Liaison Committee, on which there is
an amateur representative.

The function of this committee will
be to learn from the operators of our
commmunications system what their
needs are, to evaluate these demands
and then to present the information
to the priorities board in the Office of
Production Management. The OPM
has already granted a high priority
rating to manufacturers who are mak-
ing replacement parts for radio.

There is a feeling that in addition
to replacement parts, there may be a
genuine need for many pieces of new
equipment. There is also the fear that
in the rush, the communications in-
dustries may get trampled on. There-
fore, they are to have an official body
in Washington which will plead for
their needs. Indicative of the fact
that the Defense Communications
Board considers the amateurs an es-
sential part of the communications
system which must be kept going is
the fact that they are to be represented
on the priorities committees. Their
pleas for priorities ratings on material
they need to keep going will be pre-
sented to the proper officials.

The FCC Listening Posts, which are
intercepting and analyzing German
Propaganda broadcasts, found them-
selves in a difficult spot when the
Nazis started bombarding Iceland
with radio propaganda in the difficult
tongue of that island. There aren’t
many people in this country who un-
derstand Icelandic and the Listening
Post directors anticipated some trou-
ble in finding the proper linguist.

The officials were just about to send
an SOS to the State Department when
up stepped one of their own employees
to volunteer. Miss Dema Westman
mentioned that her parents lived in
Iceland and that she spoke the lan-
guage with them often. Result: Miss
Westman was chosen to thaw out the
Nazi nastiness directed to our Atlantic
outpost.

The Navy Department’s request to
Congress for funds for establishment
of an experimental censorship of the
radio and cables which go overseas
was turned down, amidst great shouts
of indignation. The Navy asked for
funds to train censors.

Of course, radio operators know

(Continued on page 62)

Trade-Mark

Including Articles on POPULAR TELEVISION

The Magazine for the radio amateur
experimenter, serviceman and dealer
Vol. 26, No. 5
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How a Television Program Is Staged. . . . ............... 6
A step-by-step illustrated story shows present technique.

Portable Semi-Pro Recorder. . .. ... .....c..4...0liver Read 10

Here is a flexible unit for recording "on location.”
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: AMATEUR DIVISION, 63 Cortlandt St., N. Y., N. Y.
World's Largest Radio Dealer

The New 1942
SUPER SKYRIDER $X-28

The new 1942 Super Skyrider Model
SX-28 sets a new high in quality per-
formance. 15 tubes, two stages pre-
selection, calibrated bandspread inertia
controlled, micrometer scale tuning in-
ertia controlled, Tone and AC on-off,
beat frequency oscillator, AF gain, RF
gain, crystal phasing, adjustable noise
limiter, send-receive switch, AVC-BFO
switch, bass boost switch, phono jack,
80/40/20/10 meter amateur bands cali-
brated, band pass audio filter, push-pull
high fidelity audio output, 6-step wide
range variable selectivity. $179.50

Echophone Model EC-3

Now you can buy all these communications features at moderate
prices. Echophone, Model EC-3: Crystal filter {four position
variable selectivity}. Calibrated bandspread, automatic noise
limiter. Preselection on all bands. Two stage IF amplifier. Fly-
wheel tuning. Separate 6” PM speaker housed in macching cab-
inet. CW monitor. 10 tubes. 3 bands. Covers from 550 to 2100 kc.
—2.1 10 8.1 mc.—7.9 to 30 mc. Electrical bandspread. Operates
on 115 volts AC/DC. Echophone {Model EC-3} $59.50.

HALLICRAFTERS S-29 HALLICRAFTERS s.195

icati ler- .
A Hallicrafters designed to Commumcauor;sotgmc Continuous cov.
Frequency coverage from 550 kc. to 30.6 d . trage 550 ke, (o
ances— four bands. Self-containe 44 mc
{545 to 9.8 meters} on fou \ ., four

antenna with high gain coup- Il:i“ﬂdz- electrical
ling circuit provides truly re- |“_f” 3 'SPfead:
markable reception through- ::-:1m[-'In o
out its tuning range. 9 tubes. T Ig Speaker.
Operates on either 110 volt ubes, bu{lt.in

AC or DC or from its self- line filter,
33230

contained batteries. 18 lbs.

Price $ 6929

AMATEUR DIVISION
63 CORTLANDT STREET
NEW YORK, N. Y.

November, 19141
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View of the television studio from the production manager’s control room from over the light bridge.
The 17 foot high studio is lighted by 156 bulbs of 300 and 500 watt sizes connected in groups of 6 and
12. These are rigged so that the light men can direct the monster banks to illuminate any part of the studio.

Staging a TELEVISION PROGR

Television Broadecasting is set. technically, for full-time produc-

tion.

6@ OME in one. Stick to the
C faces. That's it. Get those
gestures in the picture. Get
ready three. Dolly one. Keep the
heads in. That’s enough. Now nice
long shot. Take those legs. Come in
three. Nice close-up. Light man get
that floor board out of range. Ready
for two. Check focus. Boom Man—
You have to make a quick switch.
Fade out three and come in two on
the American Flag . . .”
That jargon comes from the pro-
gram director during the fever of

6

It must compete with moving picture

shooting and broadcasting commercial
television. He talks continuously just
like old time movie directors. But in
television the director uses a tele-
phone instead of a megaphone. His
orders are heard and carried out by
the cameramen and stage technicians
while the video and audio control men
get their commands direct because
they are seated below the director in

the million dollar control room
perched over the studio.
Broadcasting television is techni-

cally set for full time production. But

www americanradiohistorv com

studio technique.

the production is still limited to 15

hours a week of simple staging.
Hollywood absorbed and climbed
ahead of legitimate staging. Televi-

sion must vie with the talking pic-
tures and radio of 1941. It needs must
take time.

Nevertheless the moment the Fed-
eral Communications Commission
gave Television the go ahead, three
sponsors bought time and programs
on NBC. They are a watch outfit, a
yarn company and an advertising
agency now signed up for telecasting.

RADIO NEWS
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The heart of the television camera
is called the “Ike.”” The square
plate inside the tube acts as a
photograph negative. Cameraman
is installing tube into unit.

Television transmitting room on the 85th floor of the Empire State
Building in New York. Here, at WNBT, the syne-generator makes elec-

tronic television possible. The
hour hefore show
opportunity

to focus their

Finished acts demand so much work
to stage that television is forced to
avoid creating new ones. Fence old
vaudevillians, night club performers,
single features and circus acts hold
the television stage of today. There
is practically no television drama
being produced. The entertainment
value of the offerings rate poorly as
a steady diet. As soon as more spon-
sors buy time and produce their own
shows the quality will improve., The
situation is similar to the pioneer days
of radio. It wasn’t until the sponsors

November., 1941

test pattern
lime to give the control men and listeners an

television receivers in

The camera is focused on the test pattern designed to serve the purpose

of stand-ins.

This is more accurate, serves special television needs and

saves wear and tear on the cast. The various technicians: cameranien, Light
men, technical director, video man, etc., line up their controls and the cam-

era for deflection with a peculiar chart.

is broadcast half an

proper manner.

competed for the greater audience
that production costs and entertain-
ment valued advanced.

They shoot with three cameras, each
designed to take a different angle so
that the pictures may be varied. Un-
like the ear, the eye demands much
more variely. Besides which the qual-
ity of television pictures is constantly
being compared with talkies. The
three cameras are bossed from a panel
in the control room from where the
director may switch from one to an-
other to liven production. Of course,

waann americanradinhictarny cam

Sharpness is still not perfected.

The stage manager uses red crayon to mark
the places for the actors to stand.
most important in closeups, such as this one
of the model exhibiting the hidden pocket,
a new gimmick for milady’s new wardrobe.

This is

showings from the film studio and the
mobile unit invite different problems.
It’s the mobile unit jobs covering prize
fights and ball games that make tele-
vision unique by permitting an almost
unlimited audience to witness popular
events the moment they occur.

At the moment, the audiences are
small.  Television Broadcasting sta-
tions are few and set owners in the
New York area, for instance, only
number 4,800. The cost of sets and
their limited manufacture due to de-
fense are holding it up. Nevertheless

7
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This picture allows us to see the “husiness end”
of one of the $3,000 television cameras. The upper
lens is the cameraman’s direct view-finder: the
lower image lens opens outo the iconoscope tube. The
lights below the lens mount are for cue signals.

The camera shown is fixed on a hand-operated dolly
that performs gymnastics which make a wide range of
camera angles possible. A dolly man drives the
cameraman around the studio and hoists him up
and down. Other lifts are electrically operuated.

Hat model, Nina McLoughlin, watches the television
birdie. Augmenting the ceiling wattage is the floor
light broad, and we don’t mean Nina! Here’s the
focusing handle at work. Headphone permits camera-
man to receive his cues and orders from the director.

Upside-down television image as seen by the camera
man through the view-finder. Nina is bottom-
side-up and in reverse. A light inside the camera
tells the cameraman when he is on the air. The
erossed hairline is identical in all standard cameras.

the Government is doing all it can to
help because they believe that ad-
vancement of television may even-
tually prove valuable for defense.
The staff behind the scenes make
the television studios look like sound
stages. Sixteen technicians are used
to operate cameras, booms, the Video,
Audio, turntables and lights. Up at
NBC, they are all men who have been
with television at least nine years.
Most are Amateur Photographers, one
of the requisites for video jobs.
Though certain basic patents were

taken out in 1884, the science of Tele-
vision took until July of this year to
get Government okay for commercial
showings. It was not until then that
equipment standards won the Nod.
NBC has invested $15,000,000 in ex-
periments to date.

Though the public has seen but few
showings in the ten years of actual
television, myths have mushroomed.
Actors engaged for their first televi-
sion jobs expect blue, purple and yel-
low makeup. They ask about black
lipstick. This rainbow makeup was

www americanradiohistorv com

tried out during the scanning-disk
days. The electronic system employs
straight panchromatic makeup, sun-
tan powder and no eye shadow. Men
use no makeup except when they have
extra heavy beards.

Just as radio stations broadcast
sound, so television stations broadcast
light. The heart of the new science is
the Iconoscope, or Cathode ray tube.
In the camera the Iconoscope converts
light into electrical impulse. These
impulses are broadcast and received
by a similar Cathode ray tube in your

RADIO NEWS
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Every television program ends with a waving
American Flag and a recording of the Star
to every camera
is a cue sheet and a copy of the program
The backdrop is painted light grey.

Spangled Banner. Anached

routine.

through the pliofitm.

Here is the control room during a nervous moment taken during

air time. Al Protzman, left, with his trained fingers on the
camera switches, and program director Ernest Colling, righ,
watching the action on the three kinescopes and the studio

Control room is almost completely dark.

The top three images appear on the

Kinescopes in 1the control room. At
Colling’s orders any one may be put
on the air. Number two is being pre-
viewed and the flag is being corrected.

home set which reverses the process.
That is, converting the electrical im-
pulses back into light and forming
images. The subject is shot by 525
lines of light, forming 30 frames per
second as against motion pictures
which is only 24 frames per second.
The 525-30 are standard today.
Television studios are working in-
tensively on developing formulas for
future programs. What some of the
participants may have up their sleeves
is still secret. There has been nothing
spectacularly creative-—nothing to re-

November. 1941

Miss Listener tunes in the Radio City Matinee on her home television
set. The image appears on a milky glass covering the Cathode ray tube.

This is reflected by a slanting mirror on the back of the set.
Listener’s left hand is on the “Brightening Dial.”

of her hand in the mirror above.

flect that a great entertainment tech-
nique will be developed within the field
of television itself. Rather, the pro-
gram lads have been content to bor-
row methods of procedure from the
movies, the stage and radio.

The easiest way to solve the pro-
gram problem is to give television fans
a little bit of everything, the video
directors seem to believe. And they
borrow a bit of talent and technique
from here and a little bit from there
and then they stir it all up with the
result of obtaining a none too palat-

WwWWW americanradiohistaorvy com

Miss
Note the reflection
She appears to be enjoying the show.

able hash for the video customers.

The potentialitics of television pro-
gramming are so enormous that the
directors of experimental shows seem
scared of their shadows. Television
can be an original entertainment me-
dium right from the start. The video
art can develop its own technique—
and it can be a polished, acceptable
medium at the very start. The only
requirement is that the holders of com-
mercial television licenses will have
to open their purse-strings for creative

(Continued on page 64)
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PORTABLE SEMI-PRO RECORDER

Two portable cases contain all equipment and accessories for recording wherever line power is available.

ing equipment whether it is used

in the home, studio, or out in the
field. In an attempt to design a com-
plete assembly that could fulfill a host
of applications, we decided that the
best method of attack would be to
build a two-unit affair which would
be extremely flexible in operation and
would include many features not
found in ordinary commercially avail-
able equipment.

QOur main desire was to have a
workable combination that could be
set up at any point where 60 cycle
source was available so as to be able
to make recordings of actual sound
effects and events of outstanding in-
terest. Of course, it is essential that
plenty of space be provided so that the
necessary accessories may be trans-
ported with ease. These include ex-
tension cords, two microphones, col-
lapsible mike stands, spare cutting
styli, headphones, stroboscope and
compartment for blank and cut disks.
Other “musts” include a turn-table
assembly of the dual-speed type, and
a feed mechanism which is capable of
performing a wide range of cutting
pitches as well as including other fea-

THERE are many uses for record-

10

by OLIVER READ

Managing Editor

Maximum economy and versatility are had if

a recorder is designed to inclnde features

not found in most commercially made nnits.

tures found necessary for high qual-
ity work. The particular one used is
made by the Regal Recorder Com-
pany and may be seen in the illustra-
tions. The amplifier is “home-built.”

We decided to construct the high
fidelity amplifier so that it could be
housed in a separate portable carry-
ing case. This unit is capable of cut-
ting and reproducing all frequencies
between 30 and 12,000 cycles. A small
compartment was built into the cover
of the amplifier carrying case and this
contains the accessories mentioned
above. The line cord and extensions
fit nicely into the shallow compart-
ment which is built into the case and
is located directly back of the ampli-
fier chassis assembly.

The amplifier includes all features
which we have found from experience

www americanradiohistorv com

to be necessary for complete record-
ing procedure. First of all, it 1s nec-
essary to determine the number of
inputs which will be needed. Our
final choice was as follows: a micro-
phone input for a low-impedance type
unit, which is used where it is neces-
sary to extend the microphone cable
in excess of twenty-five feet. A sec-
ond microphone input (high imped-
ance) that is used with a Shure Uni-
dyne Dynamic microphone for studio
work, a high impedance phono input
with associated filters and switch to
match properly the Brush PL-20 pick-
up used on the recorder assembly, and
another medium-impedance input for
a compact radio tuner so that *“off the
air” recordings may be made when
necessary.

Separate high gain pentodes are

RADIO NEWS


www.americanradiohistory.com

used, one for each input stage, as
voltage amplifiers. A considerable
number of parts may be saved by con-
necting all cathodes, screens and

PR R

plates in parallel, as shown on the
wiring diagram. The circuit works
extremely well and hum is completely
absent from this important channel.
Either the 6J7 or 6SJ7 tubes may be
used for the amplifier. We have found
from experience that the former are
best suited to an amplifier where a.c.
fields are present below the chassis.

A "dialog filter” is used between the
first and second stages of the amplifier
to gain a ‘“telephone effect” when re-
cording sound effects and in other ap-
plications. The coupling condenser,
C5, remains in the circuit at all times.
This limits the audio frequencies to
those in the vicinity of from 300 to
2000 cycles. When the switch, SW2,
is closed, it places C4 in parallel with
C5 and the audio range of the ampli-
fier is thus extended to include the
full frequency range.

It is imperative that efficient equal-
izers be used to control the treble and
bass frequencies and we feel that no
recording amplifier is complete with-
out this feature. This circuit is based
on a degenerative action taking place
in the 6J7 (triode connected) stage.
Normal response is had when R13 and
R14 are set to the midpoint on the
dial scale. An increase or ‘“boost” is
had when the controls are advanced
in a counter-clockwise direction. The
opposite effect is had when they are
turned in a clockwise direction—that
is, the treble and bass frequencies are
reduced (attenuated) as the rotation
nears the maximum position.

Several precautions are needed in
wiring if hum is to be kept to a mini-

mum. All of the plate leads from the
4 6J7s must be shielded as well as the
resistor, R10, the lead coming from
the junction of R14 and R15, and in-
cluding condensers, C6, and the com-
plete lead extending up to C5. Failure
to observe this precaution will result
in a greatly increased hum level, es-
pecially when the bass control, R14,
is advanced to the “boost” position.

The amplifier is able to reproduce all

=i
I.

usable frequencies at low distortion.

The following stage uses a 6C5
triode as a normal resistance coupled
amplifier. A master gain control,
R22, is a refinement which we have
found to be most useful. The grid
lead from this control should be
shielded right up to the grid socket
pin of the 6V6G. The screen is tied
to the plate on this tube so that it may
be used as a triode driver-amplifier.
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C., Cyy Cys, Coo—.1 mfd., 400 v. paper, Maliory
i Cun Crsy 6,,—20 mfd., 250 v. electro, Mallory
C;—.001 mfd., 400 v. paper, Mallory
Cur Cigo Croy Coy Cisy Cv—.5 mfd., 400 v. paper,

Ry—250 ohms, 1 w., Aerovox
R~—750,000 ohms, 1 w., Aerovox
Rs—100,000 ohms, 1 w., Aerovox
R—25,000 ohms, 1 w., Aerovox
Ry,—250,000 ohms. V3 w., Aerovox

allory Ryi, Ry—20,000 ohms, V> w., Aerovox
C;, Ck—.01 mfd., 400 v, paper, Mallory Ris Ry, Ryy—1000 ohms, V5 w., Aerovox
Cy—.002 mfd. postage stamp mica, Mallory Ry, 1w—71win tone control pots., Thordarson
Cy——25 mfd., 50 v. electro, Mallory R1068

Co, Cor—16 mfd., 150 v. electro, Mallory Ris, Roy, Ry, Rus, Ryy—10,000 ohms, Yy w., Aero.
Ca,, Co—20 mfd., 450 v, electro, Mallory Riz, Royy Rur, Ry—50,000 ohms, Yo w., Aerovox
C.,—40 mfd., 450 v. clectro, Mallory R1,:—2000 ohms, V5 w., Aerovox

1, R.—1 meg. pot., Mallory —3000 ohms, 10 w., Ohmite
R,, R,.—3500,000 ohms pot., Mallory R.,—5000 ohms, V5 w., Aerovox
Ry, Ris, Riy—500,000 ohms, V4 w., Mallory 21—3000 ohms, 10 w., Ohmite
R;—25,000 ohms pot., Mallory R:5—20,000 ohms, 10 ».

SWS - - -
@FUSE -
USVAC
R:i—10,000 ohms, 50 w.
T,—mike-to-grid, Thordarson T1A71
T.—PP 2A43’s to line, Thordarson T3820
T,—Plate & filament trans. with bias tap, Thordar-
son TI5R0>5
CH,—Tone choke, Thordarson T1C69
CH.,, CH,—35 MA filter choke, Thor. T18C92
CH,—150 MA filter choke, Thordarson T13C30
SW,, SW., SW,—SPST toggle, Arrow
SWy—Single pole 4 pos. wafer sw., Yaxley
SWi—3-pole, 3 pos., wafer sw., Yaxley
Speaker—8” PM Utah FP820
M—+6 10 D.B. meter, Simpson slow speed
Case—Knight
Input jacks & sockets, Amphenol
Inter-connecting cable plugs & sockets, Jones
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3 . yoqs
Fifteen minutes of recording are had on each side of a 135" disc.

Both chassis are mounted on the
panel and leld together by siraps.

12

One of the unusual features of the
amplifier is this driver stage. Note
that fixed bias is used, not only for
the output tubes, but for the 6V6G as
well. This permits excellent voltage
regulation to be attained and stabi-
lizes the entire amplifier to a marked
degree. It is necessary that the
ground return of R22 be connected as
shown. Otherwise, it will not be pos-
sible to use the tube as a single-ended
inverter. Thus we combined several
features in one stage and reduced the
number of components that might
otherwise be required.

All of the parts and tubes discussed
so far are mounted on a separate
chassis which is placed above the
power supply and amplifier assembly.
The grid leads to the 2A3’s should be
shielded right down to the resistors,
R29 and R30. The heavy components
are all mounted on the lower chassis

wwWw americanradiohistorv com

and care will be needed in locating
them in order that they may all fit
into one compact assembly. The di-
mensions of the chassis will depend
upon the cabinet space available. We
were able to obtain those which meas-
ured 12x4%x3".

The output transformer, T2, was de-
signed to operate from a pair of 2A3's
into a 500 ohm line. This is a Thor-
darson Tru-Fidelity unit and is ca-
pable of passing all frequencies within
the range of the amplifier. A Simp-
son db meter with associated multi-
plier resistors is used to indicate the
recording level. This instrument, de-
signed for placement across a 500 chm
line, is kept permanently in the cir-
cuit at all times and will not be af-
fected when SW4 is placed in any of
the three positions as proper loading
will be had as long as the cutter and
speaker are connected to their respec-
tive jacks. The db meter reads 46,
412, +18, 424, db, depending upon
the position of SW3.

A Brush RC-20 cutter is used and a
choice of either “constant amplitude”
or “constant velocity” recording may
be had by placing SW4 to the proper
position. Referring to the diagram,
when the switch is placed in the top
position, a 500 ohm speaker or cutter
may be supplied with audio from the
circuit. In the mid-position, this 500
ohm output is disconnected auto-
matically and the output will be fed
through C23 and C24 directly to the
crystal cutter for constant velocity re-
cording. While in the third position,
the resistor, R35, will be shorted out
and then the cutter will operate prop-
erly for constant amplitude recording.
Note that the value of R35 determines
the turn-over frequency used in com-
mercial constant velocity recording
technique.

A pair of headphones connects
across the 500 ohm line and these may
be left in circuit at all times provid-
ing they are of the high impedance
type. The mis-match resulting will
not affect the quality to any marked
degree but 1s, on the other hand, de-
sirable as it will reduce the volume at
the phones. If the level is too high, a
1 megohm resistor may be connected
in series with one side of the phones.

The power supply consists of a plate
and filament transformer together
with two filter chokes and associated
filter condensers. Two rectifier tubes
are used, a 5X4G for supplying the B
voltage and a 5Y4G to supply the fixed
C bias voltage. A tap is provided on
the high voltage winding of T3 for
that purpose, and filtering is done by
means of CH2 and the condensers C21
and C22. It is important that a fairly
low resistance bleeder be used, R31,
so that a fixed load may be kept on
the bias rectifier at all times. This
improves the regulation and keeps the
voltage constant. Condenser C21-C22
is a dial unit in an aluminum can.
Inasmuch as this can or shell is nega-
tive, it will be necessary to use the
insulating wafer so that the positive
terminals may be grounded.

(Continued on page 61)
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Portability Plus

by HERBERT SCHOR, w2EMmN,
and FRANK CANNING, w2¢en

This 3-band midget transmitter has worked

many states. Operaies from ae and de lines.

Is inexpensive, efficient and ecasily built.

The completed midget transmitter.

HIS transmitter was born one

I cold night last winter during a

QSO with W8TZG, an old school
friend of ours now living in Rochester,
New York. When he first moved up
there we had built him a 250-watt
rack-and-panel transmitter with which
to keep in touch with the old home
town. He soon discovered that, while
it worked beautifully, the darned thing @
was just too much transmitter for his
one room.

So all our discussion and planning
that night boiled down to the little
gadget you see illustrated. That small
black box, measuring just four by five
by five and a half inches, houses a
complete transmitter and power sup-
ply that will deliver four husky, man-
sized watts on any predetermined fre-
quency in three bands with the flip of
a switch.

Some of the brethren will scoff
loudly and long at the rather meager
power output, and I will admit we
were a little dubious ourselves as to
the usefulness of such low power. But c4
in the few months this rig has been on
the air from W8TZG it has more than

Left: Top view of chassis. Right: Three crystals mount on the underside.

proved its usefulness. Using only a C5__Ll SW3
90-foot stretch of wire for an antenna, —

and an indifferent urban location, LHTN7GT ﬂ

WS8TZG puts in S8 signals all over the SW2

east, with fair reports from the middle
west, and one memorable contact with

-L
Puerto Rico on 80 meters, with a re- SWI f—-= R3
port of RST559. And that’s good work i S
for a powerful transmitter. His signal JANEIVAN

down here in New Jersey is not notice- RI N1 +
ably weaker than when he used the _LCZ —cC3
quarter Kkilowatt into the same an- = T
tenna. -

As can be seen from the circuit dia- T
gram, the rig uses the new 117TN7GT »TO ACTUAL
tube as a beam tetrode crystal oscilla- GROUND
tor and half-wave rectifier. A ganged ——-l
tap switch selects any one of three Ct
crystals, shorts out an appropriate sec- cl R2 0\07 TO 115V AC
tion of the tank coil, and connects the Sw4 OR DC
antenna to the proper tap. The crys- PL. o
tals used may be either all in one

band, or, as used in this rig, one on IJI
each band, 160, 80, and 40.

o

—

|-
3V

D —50,000 ohms, Y, w., Centralab Cs—1 . var,,
In the original bread-board model §§—1oo ohn‘l’s,ml/sz 42., Coniratab So 52,43;1'(;1{1";:2 bﬁ."d'?ﬂ?ﬁﬁ."?iﬂﬁf)”o'q
we used straight cathode bias, and se- [Rs—100 ohms, iz w., Centralab 2.0 v, 60 ma., pilot lamp
C,—0.01 mfd., Sprague S:—SPST toggle switch, H & H
cured a very low power output. Upon |{C,—16.0 mfd., 160 »., Sprague Ji—Key jack, Yaxley
substituting the present combination g;,—.ggg m;ﬁ., gPrzgue g.;g;lir;u——t; :;{5 x 5/12" dsteell, Par-Meal
. . | .y rag —
of grid-leak and cathode bias the out- ¢ " prasue Sl s ek
November, 19141 13
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put promptly went up considerably.

The usual plate millimeter is dis-
pensed with in the interests of econ-
omy and space, and the 2-volt, 60-mil.
pilot lamp serves very well in its stead.
A millimeter is employed in the pre-
liminary tuning-up by the simple ex-
pedient of plugging it into the Kkey
jack. In this way the pilot lamp may
be roughly calibrated, and the bright-
ness of its glow serve as a useful
indication of conditions in the circuit.

Now let’s take a look at the panel.
The left-hand knob is the band-change
switch, and the right-hand one the
plate tuning condenser. The toggle
switch just below is the main on-off
power switch, with the key-jack to its
left and the ‘“plate meter” to the
right. The antenna feed-through at the
top completes the panel. Some may
wish to dress it up a little by using
larger, transmitter-type knobs, but the
smaller ones work just as well, and
do not crowd the panel so much.

When assembling the transmitter,
be sure to insulate the plate condenser,
C-5, from the panel with a bit of bake-
lite, as it is at the full plate potential
above ground. Also, when wiring the
power supply section, be sure to con-
nect R-3 between the tube cathode and
filter condenser C-2, as this resistor
serves to prevent the usual high surge
in a condenser-input filter system.
Failure to observe this precaution
burned up two brand-new tubes in our
experimental set-up.

Now a few words about the a.c. sup-
ply. In the original model, we found
that an actual ground was not neces-
sary for proper operation, hence we
used the regular two-wire line with a
fused plug. In the event that an ac-
tual ground became necessary later,
this fused plug would protect the rig
in case the line plug was inserted the
wrong way.

Some time later we discovered, by
involuntary personal experiment, that
the chassis was a bit hot with respect
to grounded objects (a radiator, in our
case). Purely as a safety measure, it
is wise to use the single-wire a.c. con-
nection and ground the chassis, the
a.c. circuit then being completed
through the ground. Then in the
event that the plug is inserted wrong
side to, nothing will happen, and the
transmitter will simply refuse to
work. If you decide to use this sys-
tem, ground the side connecting to the
number two pin on the tube socket.
Then the single wire should connect to
number seven pin, and the fuses may
be dispensed with. Remember, though,
that with this connection an actual,
physical ground is needed, and it must
be a good one. Just be sure you
ground the number two prong, as the
number seven filament prong is con-
nected to the rectifier plate inside the
tube.

Now back to the oscillator. The tap
switch is a Yaxley job having two
decks and four circuits, only three of
which are used. The plate coil here
was wound on an old pregrooved [so-
lantite form we happened to have

(Continued on page 49)
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by ALFRED TOOMBBS

HIS autumn, more than two years after

the start of the fighting in Europe,
the United States is at last getting around
to taking the offensive in the violent radio
war which has leen swirling through the
air above us. And therchy hangs an ap-
palling tale of bungling and indifference—
told here for the first time—which has cost
our cause heaven alone knows how much
advantage.

When the war started in September, 1939,
it was apparent that radio would be one of
the important weapons. Nazi propaganda,
sent out over the air. sceped into countries
about to be conquered and undermined the
foundations upon which Governments rested.
All this was known to even the most casual
newspaper reader and it therefore must have
been known to Government officials and the
high moguls of the broadcasting industry.

Our Government had no official station
and the job of representing the United
States on the air was left to private hroad-
casters. As a result. this country—alone of
all the great powers——was virtually unrep-
recsented on the short-wave. Agaiust the
powerful and well-planned propaganda of
Hitler. Stalin and Mussolini. we were send-
ing out apologetic, wealk programs consisting
of phonograph records, news and a little
second-rate talent to supply entertainment.

Prominent Men in Radio Weorld

Meet

’ii?)“.
{ _
89
4

h
Pari, g
TN

R Y

Publisher William B. Ziff (right)
with Charles I. Stanton, Assistant
Administrator of the C.A.A., dur-
ing the recent presentation to Mr.
Wm. Ziff of the Diplome d’Honneur

by the Iuternational League of
Aviators in Washington, D. C.
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About a year ago, the FCC took a look at
the stations which were broadcasting on the
short-wave bands and found they were in a
very poor condition. Their equipment was
in sorry shape and they weren't using enough

power to hit Peoria. So an order was is-
sued. requiring that the 11 international

short-wave stations in this country step up
to 30 kw minimum and make a number of
technical improvements. \With this, the mat-
ter was dismissed.

The American stations were doing this
broadcasting purely as a public service. It
was costing them moncy and they weren't
much interested in it, with one or two ex-
ceptions. There was some agitation in
Washington to have the State Department
take over direction of their programs, but
the State Department hemmed and hawed
—and did nothing. Mcanwhile. the Axis
powers with their well-planned, well-exe-
cuted programs were ranging the airways 24
hours a day. Their programs werc going to
South America. to Asia. to Europe. always
presenting the United States in the wrong
light.

When it was suggested that this country
should do something about this situation.
Washington countered with the assertion
that everything possiible was being done and
pointed to our eleven 30 kw stations. The
general assumption was that these stations
were doing the joh.

When Brig. Gen, William J. “Wild Bill”
Donovan was appointed Coordinator of In-
formation for the U. S.. one of his first acts
was to order a confidential survey made of
our international broadcasts. The results of
that survey caused a stir in \Washington.

Our diplomatic outposts in all parts of the
world were asked to listen to American
broadcasts on stated nights. The Legation
in Berne. Switzerland. reported thart it could
hardly hear the program at all. Other em-
bassics and legations likewise said that the
reception was poor. or couldn't be heard at
all. It was discovered that not a single pro-
gram was being broadcast in Arabic to North
Africa—a place which Washington consid-
ers vital.  Almost nothing was being sent
to our Good Nvighbor Brazil in the language
of that country. Portugese.

Surveying the private stations which were
making these broadcasts. it was discovered
that they were complying technically with
the FCC order requiring a minimum 50 kw
output but that most of the stations weren't
getting as much out of their broadcasts as
they should. Tt was further discovered that
most of the stations were putting on very
poor shows—some just tossing on records.
canned speeches, etc. There was no efiort
at coordinating the time nor the direction of
these broadcasts. All the stations might be
beaming programs to South America for
three or four hours—at the same time—
leaving the rest of the day completely blanlk.

So the short wave broadcasters were sum-
moned to Washington. The officials of the
Coordinator of Information’s office explained
that they didn’t think much of the job that
was being done and said they wanted the
broadcasters’ cooperation in improving it.

(Continued on page 58)
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I have before us as we type
these lines a recent issue of
the SAT EVE POST, to be

exact, that of September 20. On pages
94 and 95 appears a doublespread ad
dedicated by that publication to the
automotive repair mechanic. It is a
message to the public, and in simple
yet brilliant language tells the public
about the part the automotive me-
chanic, the guy with the greasy hands,
plays in the life of the average man
who owns an automobile. To quote
the last three lines of this endorse-
ment: “Without faith in him, how
many of us would enjoy the endless
driving we now do with complete peace
of mind.”

Maybe you don’t know it, but in the
July issue of the READER'S DIGEST
the automotive repair man was taken
apart just like they did the radio serv-
iceman in August.—Well, it is indeed
gratifying to see an institution like
the SAT EVE POST, with a circula-
tion of better than 3,500.000 copics per
issue, go to bat for the man with the
greasy hands who never gets rich.
From what we know about automotive
mechanics, there is no solid organiza-
tion or association of them big enough
to bring pressure to bear upon an in-
stitution to print an ad such as this.
In other words, this ad cannot be any-
thing else but recognition of the prob-
lems which confront the backbone of
the automotive industry-—the people
who see to it that cars stay sold—in
other words, the repairman.

Of course we don’t know, but we like
to think that perhaps the SAT EVE
POST does not agree with the READ-
ER’S DIGEST. We most certainly
hope that such is the case.

Whether or not such an ad will ever
appear in the defense of the radio
serviceman is not known, although we
do know that certain manufacturers
are making plans for national con-
sumer magazine advertising wherein
they defend the radio serviceman. More
than likely such ads will have already
made their appearance by the time
this column gets into print.

We believe that all of those people
in the radio business who have felt
that any attempt to fight the present-
ly existing blanket indictment of the
radio industry is hopeless, can take
heart from this SAT EVE POST ad
about the automotive mechanic. No
doubt the automotive man felt that
things were pretty tough after the
READER’'S DIGEST test—only to
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witness something almost two months
later which comes to his defense with-
out qualification or reservation.

To us this means much, for ever
since publication of the August issue
of RD we have had conversations with
servicemen and some really felt that
the servicing situation as a whole was
hopeless. No one can deny that many
cards are already stacked against the
independent serviceman, and if what-
ever information we have at hand is
true, and we have no reason to doubt
it, many more cards will be added to
the pile. Yet the case is not hopeless,
and it does not mean that the inde-
pendent is licked. There are many in-
dependent servicemen who are tempted
to give up the fight as independents,
simply because they feel that they
will find employment with those who
take over—perhaps at even a higher
weekly income than they are getting
today.

If that is considered as justification
for quitting the fight, then give heed
to just one thought. If a set dealer
can hire an independent service shop
owner and pay the employee more
than he is getting now as a one-man
shop owner, then it proves that the
servicing industry as independents is
capable of earning the increased in-
come, but it just hasn’'t made the
proper efforts to do so.

We realize fully well that this has
been said before, but we repeat it and
will continue repeating it because it
is a proven fact in many shops—very
successful shops. As we have said once

T GLUELKSTEN

! It’s working!”

“T’ll be d
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before in this column quite a long time
ago, a dollar seems to go much further
when a man is in business for himself
than when he is working for some-
one else, and it is our recommendation
that every serviceman, if it is in any
way possible, remain an independent
and continue his own shop. For then,
whatever effort, whatever work, what-
ever sleepless nights he may spend, he
is doing it for his own financial ad-
vancement.

As we expected, we have received
quite a few letters concerning our Sep-
tembercolumn. Theseletters were very
interesting and contained many dif-
ferent ideas concerning service proce-
dure from the business viewpoint, as
well as suggestions concerning means
of combatting the accusations recent-
ly made. One of these is, in our estima-
tion, suitable for practice in every
shop, and we present it for whatever
it may be worth. Invariably suspicion
is cast upon a serviceman when he tells
a customer that he cannot diagnose a
fault in the home, but must take the
set into the shop. From information
gleaned from various sources, at least
6 out of every 10 people refer to the
magazine which took it upon itself to
blacken the name of radio servicing.
The answer which the serviceman
gives to the customer is the suggestion
that the customer come to the shop
with the set and actually watch the
serviceman make the diagnosis.

In one particular case which came
to our attention, the serviceman not
only drove the customer and the
chassis to the shop, but in addition
took the customer inside the shop and
sat him down before the workbench.
He then identified for the customer
the model number of his receiver.
Then he took from his files all of the
information he had relating to that
set. He showed him the schematic
and even the manufacturer’s instruc-
tions relating to alignment, voltages,
etc. He explained to the customer
which part of the set was equivalent
to the various parts of the schematic.

It so happened that this individual
employed signal tracing. He explained
to the customer what he was doing
when he fed the signal into the re-
ceiver and then probed for the defect.
Within twenty minutes the defect was
located. He then recounted to the in-
dividual the total time lapse since the
start of the entire procedure, that is,
the call in the home, the return to the

(Continued on page 44)
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The complete hearing aid consists of battery box, amplifier unit, and special light-weight headphone.

A Wearable Hearing Aid

by EDWIN EWING

Microtube Labs.

Any radioman with soldering proficiency can build this compact. wearable

hearing aid.

ANY circuits have been pub-
M lished in various magazines

built around standard tubes
which were originally designed for use
in compact hearing aid assemblies,
amplifiers. and other miniature type
instruments. In spite of the small
size of the tubes used. there has been
a great demand for ultra compact
parts and accessories which were not,
ordinarily. available on the open mar-
ket. Since the introduction of the
Microtube work has progressed on the
design of a modern wearable type
hearing aid which could be contructed
by anyv radio man skillful in the han-
dling of a small soldering iron, long
nosed pliers. and wire cutters. Such
a unit will be described in the follow-
ing paragraphs.

The hearing aid may be used with
one of several types of crystal head-
phones or bone conduction units, de-
pending upon the recommendation of
the physician prescribing for his pa-
tient. Essentially, the amplifier con-
sists of three stages of resistance
coupled amplification and uses spe-
cially made tetrodes which are no
larger in diameter than a cigarette. In
fact, the overall dimensions of the am-
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plifier itself are not much bigger than
a pack of cigarettes and this includes
the microphone as well as all compo-
nent parts with the exception of the
headphones and batteries. The three
units consisting of the amplifier, bat-
tery case and headphones, may be seen
in the illustration.

Before going into the construction
of the hearing aid, it might be well
to state some pertinent facts regard-
ing the nature of hearing. A human
ear which is normal responds to fre-
quencies of from about 40 to 15,000
cycles per second. A few of us are
able to hear even higher frequencies.
Hearing loss may be found in one of
the following classifications: Nerve
deafness (perceptive); conductive (im-
pairment of the middle ear); and
mixed, when both the inner and middle
ear is impaired. We do not recom-
mend that the radioman attempt to
diagnose hearing loss. This can best
be done by a physician who is equipped
with a device known as an “Audiom-
eter.”

This instrument shows the increase
in intensity above normal hearing,
which is needed to make sounds of
various frequencies perceptible. These

www americanradiohistorv com

Specially-designed components make construction simple.

are measured on a chart which indi-
cates the actual loss of hearing. Nor-
mal speech has a range from about
100 to 8000 cycles and consists of the
fundamental range consisting mostly
of voice frequencies of 100 to 400
cycles. The middle, or vowel range,
from 300 to 2500 cycles and the treble,
or consonant spectrum, which includes
those frequencies from 2000 to 8500
cycles per second.

Inasmuch as the low bass frequen-
cies contain the most power, which
give an apparent loudness, we must
not forget the higher frequencies
which furnish the intelligibility of
sound. If we are to eliminate those
frequencies below approximately 1000
cycles, we will have a very unnatural
tone in the headphones. At any rate,
sound is very complex in character
and we can touch only upon the con-
structional angle of a hearing aid to
offset hearing loss rather than to
diagnose those losses which might be
present to the individual.

The performance of this compact
hearing aid leaves little to be desired
for the hard-of-hearing. It includes
features found only in expensive in-
struments and yet may be built for a

RADIO NEWS
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fraction of the cost. We were fortu-
nate, when searching for a suitable
container, to run across a small metal
box containing an assortment of house-
hold nails at one of the ten-cent store
counters. This was exactly the size
and shape needed to house the com-
plete amplifier component. Likewise,
the container for the batteries was
made from a birdseed can which we
first saw in a local drug-store. It is
not much larger than the hearing aid
and is small enough to be slipped into
the pocket or in a lady’'s purse with
ease as it takes up little room.

Many crystal microphones were
tried in order to find the one most
suitable for application. This one is
especially designed for this particular
instrument. It is extremely compact
and requires but very little space in
the assembly. The chassis, or mount-
ing board for the components consists
of a very thin piece of bakelite to
which small eyelets have been at-
tached.

Construetion

Reference to the illustration will
show where the three tubes are
mounted. No sockets are used as they
would require considerable more space
and space is at a premium in any hear-
ing aid. The tubes are laid flat
against the bakelite and the stiff wire
leads from the base of the tube are
soldered directly to the eyelets pro-
vided. Ample support is provided and
no trouble will be experienced from
broken leads as there is very little
weight encountered from the tubes
themselves to cause bending of those
wires.

The microphone unit is cemented to
a piece of cloth to offer some shock
absorbing effect to prevent noise from
being picked up by any vibration at
the microphone. The cloth is ce-
mented around the cutout back of the
microphone element. A special ultra-

Actual size of the Hearing Aid.
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Left: Battery case showing socket.

midget audio choke is cemented to the
bakelite and this is mounted directly
underneath the microphone, as shown.
A Mallory bias cell may be seen to the
left of the audio choke. This furnishes
the necessary bias voltage to the tubes
and was used in place of the resistor-
dropping method as a general im-
provement in performance. The cell
is actually smaller than a by-pass
condenser if one had been used.

All of the resistors have a % watt
rating, and these are mounted on the
back side of the chassis together with
the special compact paper condensers
and the volume control assembly.
This consists c¢f a long bakelite lever
type arm, which passes through a cut-
out slot in the top edge of the can.
The other end is held in place with
an eyelet so that it may be swung
back and forth within the slot to regu-
late the amount of volume coming
from the amplifier. A novel switching
arrangement was introduced so that
when the bakelite lever is placed in
the position shown, a small length of

Right: Rear of amplifier with cover off.

stiff bronze wire is lifted up off of the
contacts, thereby breaking the fila-
ment connection.

The volume control itself consists
of a flat piece of fibre on which a
coating of special granulated carbon
has been applied and the two outside
connections are made to the leads at
either end of this strip. The grid con-
nection goes through the small piece
of pigtail to the lever and this is seen
on the illustration in front of the
cloth on which the microphone is
mounted.

All wiring is done with No. 20 tinned,
or pushback wire, and we have found
that the best soldering tool is one of
the very lightweight pencil-type sol-
dering irons, or, as an alternative, to
file the end of a regular 100 watt iron
to a pencil point and to adjust the
copper tip so that an excessive amount
of heat will not be applied.

There is nothing tricky or unusual
about the wiring. Each stage may be
wired in proper sequence and all of

(Continued on page 46)
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PHONES

C,y, Cs, Cy, Cy, C;—.01 mid. paper

Ry, Ry, Ry, Rs—5 meg., Vg w.
R, Re—2 meg., Vg w.

R—2 meg. var.

B.C.—1.25 ». bias cell

Sw. on volume control

+$ C. {
2
N
+ 30V - —-15V +

CH-—Plate choke

Microphone & phones—Brush

Tubes—Microtube Labs.

“B” battery—Eveready Minimax.

All the above parts are furnished as a complete kit
Plug and Connector—Amphenol
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112-MC(C. Mobile Xmtr=Revr

by RAYMOND B. FRANK. woJU

Technical Editor

Separate tuned circuits in this mobile transmiiter and

receiver step up the performance and simplify operation.

V-I_‘HE next time you whip out the
old chamois and begin to give
the dashboard and instrument
panel of your car the long deferred
polish that will bring back the gleam
of respect to the old boat, take a few
seconds time out and figure out how
much of that panel isn’t being used
for anything.

If. for instance, you happen to own
a Chevrolet, you might find a dandy
vacant space (vacant, that is, of any-
thing but a rather fancy grille) right
in the middle of the dash. Very pretty
looking, but not very utilitarian, be-
cause there’s nothing behind it but
space.

Well. right there is where you ought
to install that transmitter-receiver.

There’s something mighty conven-
ient and adaptable about some of
these grilles, and dashboards. They
lend themselves not only to a fine,
efficient panel-mount, but a very ar-
tistic and beautiful looking layout in
the bargain.

Elsewhere in this article you’ll find
a picture of just such an installation
job done on a 1941 Chevrolet. You’ll
see very readily that it looks like a
1943 model out ahead of time. Neat,
balanced, serviceable, handy; and

looking as though it had been built
in by the manufacturers right on the
assembly line. That particular grille
forms the basis for an installation that
doesn’t detract from the beauty and
serviceability of either the dashboard
or the instruments normally mounted
on it.

Almost every car, new or a few
years old, has a similar dashboard
setup; one that will allow for the in-
stallation of the transmitter-receiver.
Some have a handy glove department
that isn’t a glove department at all,
but just a dummy panel. Others sim-
ply have blank spaces on the panel.

Mobile operation offers a thrill to
those of us who are rather tired of
the conventional lower frequency op-
eration. For those of you who are
contemplating construction of a rig
for your car we suggest the one de-
scribed.

Circuait

After trying many circuits as tran-
ceivers with little success, due to the
critical antenna coupling, dead spots,
cranky regeneration control plus the
necessity for working the transmitter
and receiver on the same frequency,
it was decided to separate the func-

tions of the transmitter and receiver
in order to eliminate the interlocking
between the two. In this manner we
automatically eliminated many of the
faults of a “tranceiver” as it then be-
came possible to design each unit for
optimum performance.

It was possible to use the audio
section of a modulator in the ‘“trans-
mit” position and as the audio ampli-
fier in “receive” position. In this way
the number of tubes used is consider-
ably reduced, thereby cutting down
the drain on the A battery and also
on the Vibrapak.

The transmitter gives a healthy 6
to 8 watt carrier, while the receiver
gives plenty of gain to drive a small
P.M. dynamic speaker. An HY75 was
chosen as the oscillator for the trans-
mitter due to its large power capa-
bilities which permit it to ‘“loaf’ in
this particular application and to gain
much greater stability than could be
obtained by a receiving-type tube.

For the receiver section, an HY615
is used as the regenerative detector
with a 6J5GT as a quench oscillator.
In this manner it is possible to obtain
a much smoother control of super-
regenerative action than can be had
with a self-quenching detector.

Most automobiles have plenty of space on the dash that can be utilized to mount the complete unit.
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The Receiver dial is on the left-hand side
and the Transmitter dial on the right.

For the audio section a 6J5GT is
coupled to a 6V6, feeding into a cen-
ter-tap transformer, one half of which ;

serves to feed the oscillator and in % L

this manner apply modulation to the g - P . .
carrier. The separate mike battery —— T o e A R ey Y
is used for mike current and audio R EEEE __.*"ﬁgil‘li_l!lll‘ﬂllw

bias to eliminate hash that might be
induced in the filament leads by the
Vibrapak, as the mike current is quite
low and the battery in this application
has a long operating life.

° oy L,

T R RN %
8" S/, Baresnnnsnan K& .
A  RAABENENIEEESSEE " s

LEEERRRY Y

Construction

Because of space requirements in
this particular installation, a 5”x9%"”
x1%"” chassis is used. The size to fit
your particular application will, of : i
course, depend on the space available. : “
It is rather difficult to give an exact
layout as this is best dictated by the
particular conditions encountered. In
our case, the speaker and dials are
mounted first on the grill and the
chassis fastened to the grill by means
of long bolts and spacers.

The receiver section is located on
the left-hand side with the transmit-
ter on the right. The ‘“send-receive”
switch is mounted on the left-hand
side directly on the grill as it is the
most used control. The switch used
was the only one available at the time
but in its stead a single section four
pole two position switch can be used.
However, the switch should be of Iso-
lantite construction in order to reduce
losses in the antenna section.

An Amphenol co-ax connector is
mounted on the rear drop of the chas-

(Continued on page 50)
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6J5GT

T2

SPKF

L5
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/

/ A ' R / RI2
7| v T W
/g W1 o—t YW
LaZR10 [
1
I
I
¥

E \gswz

o c s . . s REL AY "A"HOT GND. +300 v

1, C4+—15 mmf. var., Hammarlund HFA158 Ri—1 meg., V5 w., Aerovox To—PP plates to V.C., Thordar T13538
C,, C;—.0001 mfd. postage stamp mica, Aerovox R.—2500 ohms, 10 w., Ohmit H_— ilter ¢ Thore 3
Cy—.01 mfd., 400 v. paper, Aerovox R,, Rs—100,000 ohn,:s, 1, ':‘.,eAerovox Sy s A Filier choke, Thordmson T37C53

T SW,—5-gang, 2-pos. isolantite switch, b
Ce—.002 mfd. postage stamp mica, Aerovox R—1500 ohms, V> w., Aerovox SW.I.—-D}"S'I‘"g toggle, Arrow ¢ Centrala
Cq, C1y—10 mfd., 25 v. electro, Aerovox Ry, Ri—100.000 ohms, pot., Mallory Cable plugs & sockets, Amphenol

Cy—4 mfd., 450 . electro, Aerovox Re—500 ohms, 10 w., Ohmite Relay—SPST 6 v. D.C., Guardian

Cy—.05 mfd., 400 v. paper, Aerovox Ry—50,000 ohms, V4 w., Aerovox Ly, Ly—1 t. 814 3%” in dia. over center of Ly, Ly
Cu—-.1 mfd., 400 v. paper, Aerovox R1—50,000 ohms pot., Mallory Ly, Li—3 t. £14 spaced 13”, V4" in dia. C ’12.
C1y—.0004 mfd. postage stamp mica, Aerovox R\\—10,000 ohms, 1 w., Aerovox 5 7 i e

4 L;, Lq—Nati { h 5
Cyy—.001 mfd. postage stamp mica, Aerovox R1,—7500 ohms, 10 w., Ohmite P',L_igs_} ay,w;‘;o 9‘;1;5 g;‘[z',‘cl,'g%i Ll
Crsy Ci5——8-8 mfd., 450 v. electro, Aerovox Ty—Plate & mike to grid, Thordarson T72A59 Dials—Crowe. Speaker—Utah 3” PM
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The completed signal generator is housed in a National steel cabinet. Note test leads.

Build This
SIGNAL GENERATOR

by CLARENCE ZORNES, wW9TAL

Most experimenters have parts needed

to construcet

this efficient generator. It has many radio applications.

GOOD all-wave signal genera-
A tor is very essential to the ra-

dio-serviceman of today. Many
of us, however, haven’t the necessary
cash with which to buy a generator,
so the next best thing to do is to build
our own. After some consideration
the following requirements were de-
cided upon: First, the generator must
be stable in operation; second, it
should be simple to construct; third
low in cost for good operation;
fourth, it should cover a compara-
tively wide range of frequencies.

The next step towards the comple-
tion of this generator was to see just
how many of the parts needed could
be salvaged from the age-old junk box,
and it was surprising to find that
many of these parts were there. It
was necessary to buy a commercially

20

built cabinet because of the difficulty
of home construction of enclosures.
The cabinet, in this case, is a National
Type SRR and is just exactly the right
size for housing a compact, yet effi-
cient generator.

Let us take a look into the circuit
of this generator. This proved beyond
a doubt, after much experimenting,
that it was the most stable of them
all. So, as a result, it was used in the
final version.

Although specifications are given, it
will still be necessary to “prune” the
coils slightly to conform with the in-
dividual variations, as it is practically
impossible to construct two sets of
coils alike.

A very handy piece of equipment to
aid in determining when the correct
amount of modulation is being applied

WwWwWwW americanradiohistorv com

to the final output tube grid is an A.C.
voltmeter. The meter need not be
highly sensitive, although it should be
capable of showing a five volt reading
rather closely. More about the volt-
meter later.

The tubes selected were in keeping
with low cost, availability, and stable
operation.

Let us start with the power supply
section. As will be observed there are
a pair of line chokes in series with the
A.C. line to keep the generated r.f.
out of the line and thus being radiated
that way. This condition would re-
sult in the attenuator control having
little effect on the higher frequencies.
These r.f. chokes were constructed
in the workshop although they may be
purchased commercially and possibly
slightly better performance may result.

RADIO NEWS
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Coil assembly is mounted back of band switch.

The Chokes may be wound with No.
24 D.S.C. wire and about 100 turns
close wound on a form % inch in diam-
eter and about 1 inch in length. The
power transformer should be of the
midget tvpe as there is no necessity
for a high voltage or a high current.
Fixed bias is obtained through the use
of a dropping resistor in series with
the center tap of the high voltage
winding.

In order to have a note that closely
approaches a sine wave this fixed bias
must be used to keep a constant bias
on the tube at all times. In order to
keep the cost low, the filter condensers
are all of the low voltage variety.
These condensers also help to conserve
space. The r.f. section itself is wired
with heavy bus bar to help keep the
signal as stable as possible in case of
vibration to the cabinet.

The gang condenser was used be-
cause of the fact that it was available
at the time. It is of the midget su-
perhet type with a tracking section,
although this isn't necessary if an-
other condenser of single gang variety
is available it is mounted slightly
above the chassis to prevent shock,
such as jarring of the cabinet. Ceram-
ic pillars with fiber washers under
them are used for this job.

The parts for the r.f. section were
mounted as far away from the power
supply as possible so that the trans-
former vibration would have little ef-
fect. Little trouble will be had with
coil interaction as only one coil is in
the circuit at a time. Small 30 mmfd.
trimmers are mounted on top of each
coil to adjust the high frequency ends
of each of the three bands. With this

November. 1911

particular generator the frequencies
that are covered are as follows:
Band 1--420-1520 Kilocycles.
Band 2—1450-5000 Kilocycles.
Band 3—4800-15000 Kilocycles.
The trimmers help to overlap each

Bottem plate ix removable.

It protects parts from dust.

band so that continuous coverage is
obtained.

The transformer for the audio-mod-
ulator is one designed for a pair of
6F6 tubes into a 500 ohm load. Cir-
cuit values are given for the capacity

QUTPUT

O

cig cig

C;. C;1—.005 mfd. postage stamp mica, Aerovox
C.. Cu. Ce. Chy1. Cysy, C1y—.02 mfd., 400 v. paper,

Aerovox

C,—B. C. gang condenscr, about 500 mmf.
C.—.00002 mfd. postage stamp mica, Aerovox
Cy, Cy. C1—.25 mfd., 400 ». paper, Aerovox
C;—.0005 mfd. postage stamp mica, Aerovox
C.. Ci;—4 mfd., 150 v. electro, Aerovox

Ci.. Ciy—12 mfd., 250 ». electro, Aerovox
R,. Rq—500 ohms, V5 w., IRC
R.—30,000 ohms, V5 w., IRC
R., Re—50.000 ohms, Y5 w., IRC
R,—500,000 ohms, Y5 w., IRC

5 Ris Ruw Ryz, Ryv—100 ohms, Y2 w., IRC
Rw—200 ohms, V5 w., IRC
R-—200,000 ohms, 1 w., IRC
Rio—2 meg., Y5 w., IRC
R;;—2000 ohms, 1 w., IRC
R,.—1000 ohms. 1 w., IRC
Ry;, Ry;—400 ohms, V4 w., IRC
R, \—100 ohms, w.w.pot., Centralab
Riy Rup Rut, Rypy—8 ohms, V5 w., IRC

Rii—1000 ohms. 2 w.. IRC
Ti—Universal PP plates to 500 ohm line. Stancor

u @ 40 MA — 5.0». @ 2.0 4 —
6.3 v. @ 2.0 A. Stancor P6289

SW,—2-pole, 3-position, Yaxley

SW.—Single-pole, 5 position. Yaxley

SW.—SPST Toggle, Arrow

Cabinet—National SRR

Dial—National Velvet Vernier Type A

Li—12 T 234 P.E. closec wound at cold end of L,
1” dia. form

L.—70 T 234 P.E. close wound. 1” dia. form

L.—8 T 230 SSE close wound at cold end of L,
1”7 dia. form

L,—32 T 230 SSE close wound. 1”7 dia. form

L;—&8 T 230 SSE close wound at cold end of L,
Y5” dia. form

Li—11 T 230 SSE close wound, V»” dia. form

L;, Le—100 T %24 D.S.C. wound on V4" dia.
form 1” long
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across the primary winding, but this
may have to be adjusted to suit the
individual as tastes vary as to the type
of note wanted.

The A.C. voltmeter mentioned pre-
viously will now come into use to tell
if there is too much, or not enough,
audio exciting voltage being applied
to the grid of the 6K6GT tube. Con-
nect the voltmeter from the junction
of the two 50,000 ohm resistors in the
grid circuit of the 6K6GT tube to
ground for measurement of this ex-
citing voltage.

After the voltmeter is connected, ad-
just the value of resistance across the
secondary of the audio transformer
to read 4 volts with all tubes in op-
eration. This is the correct value for
this tube for about 30% modulation.
Any greater modulation than this will
result in the signal creeping and los-
Iing its sine characteristics.

As is shown in the accompanying
diagram, the resistors across the sec-
ondary are fixed as this is the correct
value for this generator. However, a
variable resistor may be used to make
it slightly easier to adjust. It will
also be observed that the audio modu-
lator differs from the usual types
shown in handbooks in that a slight

degenerative effect is induced by the |
use of an unbypassed cathode resistor. |

The purpose of this is to create a bet-
ter note and to help in Kkeeping the
note of a sine variety.

The bandswitches used have extra
contacts available but the automatic
stops may be adjusted so that only
the needed portions are used. If the
builder has other switches on hand
there is no reason why they cannot
be used so long as they correspond
electrically to the particular switch
listed.

It will be noted that the attenuator
switch and bandswitch are unshielded.
The connecting leads should be
shielded, however. This was to keep
expenses down Iin the construction.
However, if one wishes to do so he
may put extra shield cans around
these switches. This will add to the
effectiveness of the attenuator con-
trols. Also the 100 ohm vernier po-
tentiometer for attenuation can be
shielded with slightly better results
in attenuation.

This extra shielding is left up to the
good judgment of the constructor him-
self. In the case of this generator the
shielding seemed to be quite adequate
for all practical purposes.

The lead coming from the generator
carrying the r.f. has the 400 ohm re-
sistor in series with the live prod right
at the termination of the clip. This
system seems to be more effective
than if the resistor were mounted in
the generator itself. Some receivers
have high-impedance, high-gain pri-
maries in the antenna coils and it may
be necessary to substitute a very low
capacity condenser in place of the re-
cistor because of the heavy loading ef-
fect of the resistor. This small con-
denser is about 20 mmfd.

All resistors connecting to the at-

(Continued on page 47)
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by WILBERT T. PETERSON
Hlinois State Police Dept.

State-Wide Two-Way
ROBABLY the most interesting bit
of news on the Police Radio front

this month is the addition of the states
of California and Michigan into the
ranks of state-wide two-way frequency
modulation communication.

The initial installation for the state
of California will be one 500 watt
headquarters transmitter, 70 patrol
cars, 70 receiving stations and five
mountain top automatic relay stations.
Additional appropriations are ex-
pected to be made to greatly increase

| this number.

Since California is a long and nar-
row state with very rugged terrain,
it is a rather difficult problem to de-
sign a two-way state-wide system,
however, with the aid of the auto-
matic relay stations on the mountain
tops the problem is simplified. These
automatic stations consist of a re-
ceiver tuned to the car frequency with
a squelch circuit that opens when a
signal is received and applied to the
modulator of a 117 mec. transmitter.
The output of the receiver is fed into
the transmitter. A beam antenna
then directs the signal to the receiv-
ing position down in the valley.

The swing to FM by the state of
Michigan is very unusual due to the
fact that they are discarding their old
one-way low frequency system for the
new state-wide two-way.

Under the new set-up the original
order calls for seven Motorola 250
watt central station transmitters and
38 mobile units. This, of course, is
only the initial installation and the
system will be enlarged later.

Resembling the system used in
Connecticut, Michigan will also uti-
lize the modern three-way circuit in
which the cars may be operated on
one or the other of two frequencies.
Since these two frequencies are only
separated by 120 kc. no retuning is
necessary when changing from one to
the other; the operator in the car

merely pushes a change-over switch
to change the frequency.

The central stations will be equipped
with two receivers tuned at 37.5 mc.
and 37.380 mc., the cars, however,
use only one receiver. All of the
station house transmitters send on the
same frequency, with the cars nor-
mally transmitting back on the other
frequency. If, however, in case of a
blockade or other emergency where a
car to car communication is neces-
sary, the two cars may merely turn
their switches and operate on the
central station frequency to which
their receivers are tuned, and com-
municate with each other.

The three-way system is also very
advantageous in solving the interfer-
ence problem which often occurs in
the ordinary two way system. In the
latter case when both the central sta-
tion and cars are on the same fre-
quency, communication between the
cars and post of one district may in-
terfere or delay communication be-
tween the cars and post of another
district. In the three-way system this
is impossible as the mobile units and
central stations operate on different
frequencies. In this way a message
can always be sent to a certain car
from a central station without any
interference from other cars nearby.

We believe this is an ideal arrange-
ment and is a great step toward pro-
viding more reliable communication
in a police radio system. Michigan
therefore is the second state to adopt
this modern communication system
for their state police department.
Frank Walker is the chief radio engi-
neer for the department, with Cap-
tain Scavarda in charge of communi-
cations.

Louisiana Network

ILBUR T. GOLSON, chief radio

engineer of the Louisiana State

Police Radio System reports he now
(Continued on page 48)

Complete Link police FM two-way mobile assembly.
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by
R

Service Manager, Indianapolis, Indiana

Cheeking Up

NE night as we waited in a
0 theatre projection booth for

the end of the last show, with
a view to investigating the misde-
meanors of the sound system, the
bored projectionist proceeded to speed
up the approach of closing time by
tossing aside every other one of the
remaining reels of film with the re-
mark that “Nothing much happens in
that one.” As shown on the screen,
results were rather erratic to say the
least, and such as to move one an-
guished spectator to shout “Oh, that
so-and-so didn’t cut out MUCH.” Any
writer will recognize the projection-
ist’s action as a somewhat drastic form
of editing, an operation performed in
the literary world by individuals
known as editors, who (in movie ver-
sions at least) loll around in air-con-
ditioned offices. surrounded by beau-
tiful secretaries. cutting out the most
cherished thoughts of the writer who
has labored all day over a hot type-
writer, gathering up stray commas,
and stitching together the split in-
finitives.

However, in all fairness, we must
admit that the blue pencil has fallen
but lightly on the Bench Notes copy
in the Raplo NEwS sanctum, hence we
were all the more disturbed at the
bob-tailed state of a paragraph
printed in the middle of page 46 in the
August issue. which must have mysti-
fied those readers that got that far.
We do not know who is to blame for
the disappearance of the last two or
three lines—but if it was the editor
he can read them again for his pains,
while if the compositor was guilty he
can just run them off this time. The
original paragraph read as follows:

“It would seem that radio broad-
casting already had an ample number
of qualified experts in the tub-thump-
ing end of the business, and as for the
average serviceman harassed by the
necessity of keeping up with the field
technically, while turning out a suffi-
cient number of jobs per day to keep
the bean-pot boiling, such a proposi-
tion is not likely to produce any more
favorable response than a coarse
sound known as the razzberry.”

And now that is cleared up, we will
proceed about our business.

Home Vs. Shop Serviece
HERE are times when we do not
know why we bother to be civil to

Sam Milbourne, and this is one of
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them, as we have just finished the
September installment of “Ringing
the Bell” and find to our disgust that
he has taken a whack at one of our
pet themes: Service in the Home or
Shop? To make matters worse, he
has covered practically every angle of
the subject that we had in mind, with
an almost identical point of view,
leaving us with little to say except
that we agree with the old Bell Ringer
100 % .

There have been a few attempts
now and again to present a case in
favor of radio service in the home,
but to the average full-time service
man, whose trade lies within a four
or five mile radius of his shop, the
few theoretical advantages of home
service are negligible or non-existent
in actual practice. Milbourne has
enumerated decisively the many good
reasons in favor of shop service, and
there is one major reason that con-
fronts the shop owner every time he
looks around his place of business, and
mentally inventories the array of in-
struments, tools, manuals, tubes and
parts that have been found essential
for the conduct of an-up-to-date serv-
ice business.

Few service men handling more than
a job or two per day are likely to con-
template with any favor the problem
of lugging around anything like the
stock of tubes and miscellaneous parts
that' would be required to meet all
contingencies arising in the course of
an ordinary day’s business. A consid-
erable investment is required to main-
tain the tools and equipment that the
modern shop finds convenient and
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profitable to have at hand, and it is
scarcely good business to leave most
of this behind and attempt to do first-
class repair work with the limited
amount of equipment and stock that
can be carried around in one or two
carrying cases. Under these condi-
tions the promised saving in time fails
to materialize, as more time is usually
taken up in running back and forth
between the job and the shop to pick
up odd tubes, parts or tools which
were not available from the travelling
stock.

Summing up, there is little or noth-
ing in favor of doing service work at
the customer’s house in urban com-
munities; and to this department at
least, such methods of doing business
bear too strong a resemblance to those
of the scissors-grinder and umbrella
repairman familiar to our childhood
days. It may be significant that these
itinerant service men have long since
vanished from the scene.

Policy

T may be indicative of the hap-

hazard condition of the radio serv-
ice business, that in recent years a few
efforts have been made to lend radio
service some dignity as a trade or
profession. Some manufacturers have
addressed their advertising to the
service men as ‘‘service engineers,”
while in some cases a few men have

adopted such weird titles as “Ra-
dioneer,” “Radiotrician” and others
more amusing than useful. While

these harmless applications of a little
oil may be agreeable to the radio
man’s eye and ear, in the final analysis
they are of little more practical bene-
fit than an echo, as radio service, in
its present state, is far from being a
trade or profession, nor in many cases
can it even be considered as a busi-
ness. This statement is made on the
basis of our own observations of a
number of years, and that much-dis-
cussed article in “You-know-what”
magazine.

To most people, as well as this
writer, a bonafide business provides a
fair amount of service at a fair price,
and from the recent investigation it
is apparent that a considerable per-
centage of men in the radio business
make little or no effort to tie up these
two factors in any logical manner.
Many men felt entitled to collect
“two or three dollars” on every re-
ceiver that got in their shop, while

(Continued on page 56)
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Once the students have learned the fundamentals of radio operation and maintenance, they start on their field

practice.

Here a crew operates one of the larger sets which requires four men and a truck for transportation.

Ft. Monmouth Radio Ncho

Many men from private industry with specialized technical

training are given speedy instruction at this famed school.

sey, located about fifty miles
south of New York, is the only
Army post occupied exclusively by
Signal Corps troops, and is the home
of the famous Signal Corps School.
Here officers as well as enlisted men
receive training, including the highest
159 of selective service soldiers from
the Corps’ Replacement Training Cen-
ter. This school was established as a
Communication Training Center dur-
ing World War I and was then known
as Camp Alfred Vail. Renamed in
1925, the post became Fort Mon-
mouth, taking its name from the Rev-
olutionary War Battle of Monmouth.
The U. S. Signal Corps, which be-
gan as an experiment during the Civil
War, has progressed to a point where
it is now an indispensable factor in
the modern-day defense of our coun-
try. Unlike most other branches of
the Army, it operates at full efficiency
both in peacetime and in war. Its mul-
tiplicity of duties form an all-impor-
tant network that literally keeps the
Army together. Now, during the pres-
ent Emergency, more than ever before,
the need for a well trained Signal

FORT MONMOUTH, New Jer-
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Corps organization is imperative. Fort
Monmouth is the answer to this need—
at least, in part.

Everywhere within the boundaries
of the Fort, signs of expansion are
visible. In the Fall of 1940, many new
buildings were erected for use as class-
rooms, laboratories and barracks for
the men in the Service. Early in 1941,
the Signal Corps Replacement Train-
ing Center was established at the
Fort. The purpose of this unit is to
train selectees who have been inducted
into the service as Signal Corps per-
sonnel. These well-trained men are
then sent to Signal Corps organizations
in all parts of the United States. This
Training Center is not a part of the
Signal Corps School itself, however,
about half the student body of the
Enlisted Men’s Department of the Sig-
nal School is drawn from this source.

Rookies arriving at Fort Monmouth
in lots of approximately five hundred,
are given I. Q. tests and the Signal
Corps Code Aptitude Test. From the
results of these tests, they are classi-
fied in accordance with their ability to
receive and absorb special types of
training. Because this branch of the
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Army is self-sufficient, its personnel
includes clerks, cooks, mechanics and.
of course, communications experts of
all kinds. The term length of this
course of training is three months. Six
thousand men are trained at the Re-
placement Center every three months,
and approximately one thousand men
are picked from the group and en-
rolled in the Enlisted Men’s Depart-
ment,

The Enlisted Men's Department of
the Signal School, under the command
of Maj. Paul L. Neal, is operated as
two divisions: the Wire Division and
the Radio Division. In the former, the
trained men become telephone special-
ists: in the latter, the men become
radio repairmen, the telegraph printer
operators, field radio operators, or
fixed station radio operators.

Men in the Wire Division of the En-
listed Men’s Department receive train-
ing in telephone communications simi-
lar to that course of instruction per-
sued by commercial telephone com-
panies in training their employees.
Major R. G. Swift is in charge of the
division.

Under the able guidance of Major
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Students of the Signal Corps Scheol at Fort Monmouth One of the first subjects taught the students is the
start the day by marching from barracks to classrooms. reception of code. Plugs select various code speeds.

A group of automatic keying machines which are used Practice in reading mes=ages off the tape and typing
to feed code to the lines selected for the students. them on paper is another activity for the students.

Maintaining the radio equipment of the Army is just Maintenance students are given a complete course in
as important as operation. Test equipment is modern. radio thecry and maintenance. Laboratory in action.
November, 1941 25
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Two soldiers carry a portable radio set of the type
used for communication between tactical Army units.

The same set after being set up for operation.
turns the generator while the other takes the key.

One

Left: The Army “Walkie-Talkie” has 6-8 mile range.
Right: Mobile unit designed for pack animal’s back.

M. G. Wallington, the Radio Division
offers courses in both operating and
radio theory. It is said that the most
difficult course given to enlisted men
in any branch of Army service is the
course in radio theory given to stu-
dents taking the radio repairmen’s
course. When they have completed
this course, they are thoroughly fa-
miliar with that subject. Only these
repairmen are given this course, and
they have a tremendous job ahead of
them in keeping radio equipment, be-
longing to the Army, in order. It must
be remembered that all of the branch-
es in the Army service use radio com-
munications in one form or another.

About forty per cent of those in the
Enlisted Men’s Department are given
the radio repairmen’s course. These
men need have no background in radio
and little electrical knowledge. They
are given a complete course in elec-
tricity and magnetism. And these sub-
jects are further subdivided into other
Principles and Phases of Electricity
and in a.c. and d.c. theory. Inasmuch
as this course is rather simple for the
average student. he is expected to com-
plete it in about four weeks’ time.
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Upon finishing this portion of the
training, he may proceed to the course
in Radio Elements. This is essentially
a course in shop work and he is able
to brush up on what he has previously
learned in other departments.

One of the most important topics
and one which is well liked by the
students is that dealing with the test-
ing and repairing of radio equipment
which is used in Signal Corps opera-
tion. There is no time for taking it
easy, and the student who is lax in his
studies soon finds himself behind the
8-ball. Efficiency is the keynote in
the Army Signal Corps and every ef-
fort is made to see that the student
is neither rushed nor allowed to fall
behind by keeping a close tabulation
upon his progress. The Radio Ele-
ments course consists of a group of
twenty-nine lessons and most of them
include actual laboratory experiments.
A large reference library is maintained
which includes up-to-the-minute radio
technical information and the student
is urged to make use of this source
of information.

The Signal Corps School possesses
up-to-date equipment. Everyone has
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Graduation finds students on their way 1o various
tactical units, in the famous Army Signal Corps.

a chance to make tests and diagnose
troubles with a host of testers, etc.
The progress of some of the students is
rather amazing and the school recog-
nizes this fact by offering instructor-
ships to students who can qualify. All
of the latest methods of testing are
used, including dynamic testing and a
complete study of the oscilloscope.

Later, each student receives actual
instruction in the field on portable and
mobile units. Some of these stations
are built as complete mobile units
while others consist of transceivers
and other portable type gear. The
student has already learned how to
operate and maintain this field equip-
ment during his course in testing and
repair.

Other classes teach the Continental
Code to the students and they are re-
quired to print rather than to write
the characters as they are received.
A fixed spacing rate is maintained and
this is held to close limits whether the
student is copying at a five word rate
or at a 20 word rate. This offsets the
tendency on the part of the student to
count the characters and enables him

(Continued on page 66)
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Y the time you read these lines,
B the world will either be a great

deal better off, or a great deal
worse off, than at the time of their
writing. Events move with lightning
rapidity these days, but they continue
to cast their shadows before them.
Thus, without trying to compete with
any of the long-range prophets, I wish
to predict that we will continue along
the road to war. and that very soon
there will be started an underground
swell of public opinion to “get it over
with now.”

This is merely as a background for
the more specific prediction that Gov-
ernment officials will soon begin to
appreciate the true worth of radio
broadcasting as a morale ‘“builder-
upper” and will move officially to see
that the maximum number of radio
receivers are kept in proper operation.

There is no doubt about it. Sooner
or later we are going to roll up our
sleeves and jump right into the thick
of the battle. This is our opinion and,
while it may differ radically from the
opinions of some of our readers, we
know that they will grant the writer
the liberty of expression. However,
once more we stress the point that this
is merely a back-drop against which
we ask the question, “If war comes,
how will it affect you, and what are
you going to do about it?”

A “shooting” war would result in
many of our fellow servicemen closing
up shop and joining in the fight. How-
ever, there are many thousands of us
who, for one reason or another, can’t
go to war and it will be our job to keep
the home fires burning and the radios
playing.

Mr. Rider has covered the problem
of replacement parts very well in a
recent ““As I See It” article in Rapio
NEwS, so we shan’t go into that phase
of the resulting problem. Recent gov-
ernment rulings have resulted in mov-
ing materials, destined for radio re-
ceiver repair, up the priorities ladder
and it is hoped that this will minimize
any shortage of radio parts or tubes,

The phase of the problem about
which we desire to “hold forth” at this
time may be titled “A Challenge and
a Reward.”

The Challenge? The challenge to
every radio serviceman will be his
duty to his country to see that every
possible radio receiver in his trade ter-
ritory is in working condition and that
it is kept in working condition.

The Reward? The reward will be
the satisfaction of knowing that he is
“doing his part” to help us stay a free
peoples, plus the very definite personal
monetary reward of increased profits
through more radio repairs.

This business of keeping all sets in
the radio serviceman’s territory in op-
erating condition is not nearly as sim-
ple a task as it is to make the sugges-
tion. Any serviceman who has wres-
tled with the public knows it for a
rather tough hombre with which to
deal. Someday, a scribbler who is
familiar with the often bitter experi-
ences which are a part of a service-
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A Challenge

and a Reward

by SAMUEL C. MILBOURNE

man’s daily life in dealing with the
public, will get a chance to write an
article entitled, “The Public Will Gyp
You If You Don’t Watch Out.” How-
ever, that is beside the point. Let us
see what constructive measures can be
taken to keep a maximum of radio
receivers in operation.

First, for any national success to be
attained, there should be a national
appeal to radio owners to keep their
sets in operating condition. This ap-
peal should come from the White
House, or a responsible government
official. Then, the drive can be carried
forward by radio stations, radio manu-
facturers, radio servicemen, and all
others interested in National Defense
as it pertains to radio.

It must be explained to the public
that radio broadcasting is the most
likely form of mass communication.
Through radio broadcasts, large per-
centages of our population can be
warned instantly of any impending
danger. Through radio, all Americans
can keep in close touch with the news
of the world and the progress of the
war. Radio can be used as an excel-
lent means of promulgating announce-
ments, orders, etc.

This plan is no reflection upon the
value of the newspaper, the telegraph
or the telephone. They all are power-
ful aids in war as well as peace time,
but paper may be scarce, and the idea

.~ of ringing several hundred thousand

phones to warn of an approaching air
raid is a rather startling undertaking.

Then, there is the lighter side of ra-
dio broadcasting. Its entertainment

value as a powerful aid to keeping up

“Frankly, Ma’am, do I look like I
am getting rich on $2.00 calls?”
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the morale of the nation can not be
overlooked. The movies. the dance
hall, the recreational center, the night
club, ete., all help in this regard, but
none enter the home as does radio
broadcasting.

We proposed, a moment ago, a drive
to get and keep radios operating. The
theme of the drive would be, of course,
a patriotic one. “Your radio is your
closest link between you and your gov-
ernment.” “Be a good American. Lis-
ten to your radio and keep informed.”
“Uncle Sam is broadcasting. Keep
your radio turned on.” “Be prepared
to listen-in. Keep your radio fixed.”

We never were much at coining slo-
gans, but the above, though clumsy,
probably will give you the idea which
we wish to convey.

Next, there should be a national reg-
istration of radio receivers, or some-
thing of the like. Before you throw
up your hands in horror at the idea,
please be assured that with the aid of
local civic organizations such as the
Junior Chambers of Commerce, the
Boy Scouts, and the local radio serv-
icemen’s organizations, the job can be
done.

The registration need not be compli-
cated. A card (postal size) could be
used. On this need only appear the
address, possibly the name of the party
owning the radio or radios, how many
radios are at the address and how
many of these are in operating condi-
tion. Operating condition should be
considered as a condition in which the
radio can pick up at least one local
station with volume and clarity suffi-
cient to be heard over a portion of the
house, Also, a space could be left for
the party to indicate whether a radio
serviceman could call regarding the
fixing up of any faulty radio receivers.

If the party was not at home at the
time the volunteer worker called, the
card could be left for the set owner to
fill out and return by mail under gov-
ernment frank.

The filled-out cards could be turned
in to each local headquarters where
they would be sorted and filed accord-
ing to blocks. Local servicemen would
then be furnished leads for radio re-
pairs from these cards and they, in
turn, would be required to furnish
some report on the outcome of each
lead.

Radio owners who had at least one
radio in operating condition and who
pledged to keep it turned on for a
period of at least one hour a day,
would receive a sticker for their win-
dow. Stickers could also be furnished

(Continued on page 59)
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The design of the capacity meter can be similar to that of an audio oscillator.

Measuring Small Capacitances

RUFUS P. TURNER, wilAy

The author tells how to measure small capacitances betiveen

I and 30 mmid. in the radio service shop or laboratories.

CAPACITOR or capacitative
A effect of only a few micromi-

crofarads is generally of little
consequence in circuits operated at the
power-line frequency or at low audio
frequencies. But, when the frequency
is increased into the higher portion of
the r. f. spectrum, small capacitances
assume a more important aspect. This
is almost entirely because the largely
reduced reactance at those frequen-
cies enables the small capacitor to
transmit appreciable amounts of en-
ergy between circuit points.

Very often this transmission takes
place between unintended points, giv-
ing rise to faulty circuit operation and
reduced efficiency. Examples are the
useless ‘“charging current” which flows
into the grid-cathode capacitance of a
high-frequency vacuum tube and im-
poses heavy requirements upon the
driver stage of a transmitter; stray-
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capacity coupling in transmitters, re-
ceivers, and instrument circuits; and
undesired feedback through the grid-
plate capacitance of receiver and
transmitter tubes.

It is seen, then, that small capaci-
tances occur in the circuit not only
in the lumped form of actual capaci-
tors, but likewise as a circuit property
in unavoidable condenser effects. It
is very nearly impossible to eliminate
all capacitance from a circuit of even
great simplicity. Capacitative effects
appear between adjacent conductors,
adjacent turns in a coil, the electrodes
of a vacuum tube, conductors and their
shields, adjacent terminal posts, trans-
former windings, and between appa-
ratus and the metal chassis and panels
upon which it is mounted. Critical
circuit design must contemplate these
capacitances and take their magnitude
into account. They are of vital con-
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cern to all the high-frequency workers.

Turning our attention momentarily
away from stray capacitances, we ob-
serve that the capacitance of capaci-
tors associated with ultra-high-fre-
quency tuned circuits is generally quite
small, intentionally so. Here it is de-
sired to have an actual capacitive com-
ponent, fixed or variable, with small
electrical dimensions.

The need to measure values between
1 and 50 mmfd. is a frequent require-
ment in the active laboratory. There
are sufficient methods of measurement
to embrace all practical cases, the par-
ticular method selected depending
upon the instruments available to the
engineer, individual preference with
regard to indications and manual dex-
terity, and sometimes upon the nature
of the capacitance being studied. A
selected number of the most repre-
sentative methods are discussed herein.

RADIO NEWS
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A few of the more refined capaci-
tance test bridges designed for exact-
ing engineering and physics laboratory
use enable direct measurements as low
as 5 mmfd., in some cases with an
accuracy of plus or minus 1%. The
tediousness of the actual manipula-
tions in direct bridge measurements,
as well as the necessity for calcula-
tions of the true value, are largely
dependent upon the bridge character-
istics and the ratio of stray capaci-
tances to the condenser capacitance.

When measuring small capacitances
directly with a bridge, the procedure

s e :an o N I

cl !
! ' 10

—_— ¢ ——
c3 —=Cx C2 —C  CT INSTRUMENT

A

is substantially the same as when
using the instrument to check larger
condensers, except that extraordinary
care must be exercised in keeping the
small condenser as close as physically
possible to the “X"” terminals of the
bridge and well away from the fingers
and any extraneous conducting bodies.
But with even the greatest care, the
actual capacitance presented to the
bridge is a three-sided quantity, as will
be shown in the following discussion,
and particular procedure together
with calculation may be unavoidable.

As viewed by the measuring instru-
ment, the capacitance of the condenser
is an aggregate of the actual direct
capacitance in which the operator is
interested and the stray capacitances
set up between the condenser termi-
nals and ground. Ground is assumed
to be the metallic instrument panel
or an actual ground terminal.

Figure 1 illustrates this condition.
C1, the direct capacitance of the con-
denser, appears between the condenser
terminals A and B, while C2 and C3
represent the stray capacitances be-
tween ground and condenser terminals
A and B, respectively. In a two-con-
ductor shielded cable, C1 would be the
capacitance between the conductors;
C2 and C3 capacitances between indi-
vidual conductors and the outer sheath.
A shielded transformer would present
the capacitance C1 between windings,
and C2 and C3 between corresponding
windings and the shield. These stray
capacitances often exceed the direct
capacitance value, giving rise to a con-
siderable error. They must, therefore,
be taken into consideration in the
measurement.

A standard method comprises three
separate measurements and associated
calculations. For each measurement,
one of the capacitances is short cir-
cuited by jumper connection between
A and Ground, B and ground, or from
A to B, as follows:

C1 is first measured with C3 short
circuited; and the value obtained, de-
signated C'1, is equal to C1+C2.

C2 is then measured with C1 short
circuited; and this result, designated
C'2, is equal to C2--C3.

A

Fig. 1 Fig. 2
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Next, C3 is measured with C2 short
circuited; and the value obtained, de-
signated C’'3, is equal to C1-C3.

From these relationships:

Cl—C24C3
(1) Cliee oo — ——,
2
C1—-C34C2
(2) Cl=
2
And
C2—-C1+4+C3
(3) C3=
2

For the direct measurement of the
correct values of capacitance and
power factor without the foregoing
calculations, the General Radio Co.
recommends that the third condenser
terminal (Y, in Figure 1) be connected
to the Wagner ground junction.

In¢eremental Method

The stray capacitances present in a
number of bridge circuits and other
condenser test instruments limit the
low-capacitance level which may ordi-
narily be reached by them. Such in-
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Fig. 3

struments may still be employed to
measure small capacitances by the in-
cremental method. In substance, the
smaller condenser is connected in
parallel with a larger one so chosen
that the capacitance of the latter is
within the reliable range of the instru-
ment. The indication thus obtained
being the capacitance of the simple

parallel combination, the smaller ca-
pacitance may be determined by sub-
tracting the known value of the larger
condenser from the total capacitance.
The accuracy of the incremental
method is greatly enhanced by previ-
ously determining the larger conden-
ser’s capacitance with great precision.

In Figure 2, Cx is the small capaci-
tance of unknown value. C is the
standard parallel condenser whose ca-

(A)
FIXED
OSCILLATOR
APERIODIC
DETECTOR
(8} INDICATOR
VARIABLE
OSCILLATOR
o o )
P L Fig. 4A

pacitance is known very closely. The
bridge or other instrument is con-
nected directly to the terminals of the
parallel circuit.

The instrument indication will be a
value Ct which is equal to C4Cx; and
from this, Cx—=Ct—C. The value of
the standard condenser C must so be
chosen that the addition of Cx will
cause a readable difference in the read-
ing of the instrument.

The length and spacing of the leads,
1 and 2, to the standard condenser
are kept the same as when C was in-
itially measured, in order that the
amount of inductance and stray ca-
pacitance introduced will be kept at
a minimum.

Cx is connected as closely as physi-
cally possible to C to avoid long leads
at 3 and 4. If 3 and 4 must necessarily
be long, a pair of identical leads (with-

C,—150 mmfd. var., National $§5150

Co—50 mmfd. var., National $550

Cy—100 mmfd. s. l. f. var.,, National SE100

C;, C;—.0001 mfd. mica, Aerovox

Cq, Cs, Cs, Cuy, Cioy Cysy Cus, Cr—.1 mfd., 400 ».
tubular, Aerovox

Cy, C10—.00005 mfd. mica, Aerovox

RI4
L co SRIS
o ‘
3 [
RS
p:
cio ol T
11 m
11
< 1o ol
SRI6 SRIO cia cis
' 1 H_T
= T
8awa
i - cis ci7
L RI7
. swj B
115V AC

R,,—50,000 ohms, 1 w., IRC
1:—.1 meg., 1 w., C

Ru, Riy—1 meg., Vo »., IRC

R,-—150,000 ohms, 1 w., IRC

Ry ~—100 ohms C.T., 10 w. Ohmite

CH—10 hy, 50-60 ma., broadcast replacement,
Thordarson T14C61

Ciyy Ci;—Dual 8 mfd., 450 v. elect., Aerovox T—Power trans., 250-0-250, 50 ma, C.T.; 5 w.,
Ry, R:—20,000 ohms, ‘/2 w., IRC 2 a.; 6.3 v, 2 a. - Thordarson T70R20
R,—100,000 chms pot., IRC midget S—SPST on-off toggle switch, H. & H.
R4, R, R,,, R:, Ryyv—.1 meg., 1/2 w., IRC Ly, L—150 turns no. 28 enameled wire, close
Ry, R10—1000 ohms, V5 w., wound on a 17 Polystyrene form
R—250 ohms, 1 w., IRC Cathode tap at 50th turn

29

www americanradiohistorvy com



www.americanradiohistory.com

out condenser) should be connected to
C in the same position (spacing and
direction) that will be taken by the
Cx leads. The bridge is then balanced
to obtain the value of C plus the lead
capacitance C2. Cx is then connected
with its leads, 3 and 4 in the same
position and direction taken by the
“stand-in” wires, and the aforemen-
tioned parallel measurement made.
Substitution Method

Figure 3 illustrates a popular sub-
stitution method for measuring small
capacitances as well as larger capaci-
tances over a wide range. A multi-
band variable-frequency oscillator pro-
vided with a grid-circuit milliamme-
ter is coupled to a suitable coil, L,
the inductance of which need not be
known. Cs is a laboratory standard
variable condenser of range appropri-
ate to the capacitances to be meas-
ured. The -calibration of Cs must
show the capacitance of this condenser
at any setting of its dial.

The procedure followed in the meas-
urement consists of first connecting
the unknown small capacitance, Cx
closely across coil L and, starting with
the lowest frequency of the oscillator,
varying the supplied frequency up-
ward until a sharp deflection of the
milliammeter indicates that the rese-
nant frequency of the L-Cx parallel
combination has been reached. This
indication may be sharpened consid-

;Y
C

CI-F- 7 2 7—&3
- O X
Fig. 4B

erably and the accuracy of the method
greatly improved by decreasing the
coupling between the oscillator and
the coil L in discreet steps.

Then. without disturbing the setting
of the oscillator, the unknown capaci-
tance Cx is removed from the circuit
and the standard condenser Cs con-
nected in its place, taking care to keep
the leads to Cs as short as is possible.

The standard condenser is then
“tuned” carefully until a sharp deflec-
tion of the oscillator milliammeter an-
nounces that the resonant circuit has
been restored to its original value. And
at this point, the capacitance of the
standard condenser, corresponding to
the capacitance of Cx may be read,
directly from the standard-condenser
calibration.

The success of the substitution
method rests to a great degree upon
the stability of the oscillator and the
ability of the operator to substitute
Cx and Cs without introducing appre-
ciable amounts of stray capacitance
and inductance. Considerable pains
are necessary in the measurement of
small capacitances by this method,
since the resonant frequency will be
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very high. Stray capacitance, stray
inductance, and oscillator stability will
accordingly be of considerable moment.

The use of a switch for the alter-
nate connection of the two condensers
into the circuit is not recommended,
as the switch and its leads will intro-
duce a considerable amount of induc-
tance and stray capacitance and
influence the accuracy of the measure-
ments proportionately.

Capacity in Terms of f and L

If the value of the inductance L is
known precisely, the standard con-
denser shown in Figure 3 may be dis-
pensed with and the capacitance of
Cx determined from calculations in-
volving the resonant frequency, f and
the inductance, L.

Cx is connected closely to L and the
frequency of the oscillator varied,
starting with its lowest frequency, un-
til a sharp deflection of the oscillator
milliammeter indicates that the reso-
nant frequency of the combination L-
Cx has been reached. At this point,
which may be determined very sharply
by loosening the coupling between the
coil and the oscillator, Cx is calculated
from the equation for resonance:

1
(4) Cx=
42 f2 L,

Meter for Small Capacitances

The arrangement shown in Figure
4A has been employed successfully for
the measurement of small capaci-
tances in a number of radio and elec-
tronic laboratories. It may be oper-
ated with unusual facility, may be
made direct reading in micromicrofar-
ads, and is reasonably fool-proof.

The apparatus line-up will be seen
to consist of fixed oscillator (A), vari-
able oscillator (B), aperiodic detector,
and indicator. The two oscillator cir-
cuits, which are generally electron-
coupled in configuration, are made
identical and their components
mounted intimately on the chassis in
order that the two may experience ap-
proximately the same temperature
changes and have the same electrical
characteristics. If the circuits are
identical in every respect and undergo
the same temperature changes, their
resultant frequency drifts will be prac-
tically the same and a constant fre-
quency difference may be maintained
between them. This is very essential
to the operation of the instrument, as
will be seen later.

When oscillator B is adjusted to op-
erate on the fixed frequency of oscil-
lator A, the condition of zero beat ob-
tains, the aperiodic detector receives
no signal voltage, and the indicator
is not actuated. As the frequency of
B is tuned away from that of A by
a certain number of cycles or kilocy-
cles, however, a heterodyne beat note
equal to the frequency difference is
set up and delivered as a signal volt-
age to the detector. The indicator,
which is usually a magic-eye tube, is
then deflected.

The tuned circuit of the variable os-
cillator is arranged as shown in Figure
4B. In addition to the main tuning
condenser, C3, there are connected in
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parallel with the coil a fixed “loading”
condenser, Cl1 and the trimmer, C2.
The terminals, X-X are connected di-
rectly to the tuning condenser.

C3 is accurately calibrated in order
that its capacitance may be known for
any setting of its dial. For added
convenience, the latter may be made
direct reading in micromicrofarads.

Before originally adjusting the in-
strument, it is allowed to heat for ap-
proximately one hour in order that
tubes and other circuit components
may arrive at their stable operating
temperature. At the end of this pe-
riod, C3 is advanced to a point in the
vicinity of its maximum capacitance
(a good point is the nearest integral
capacitance setting at about % full
capacitance) and the trimmer, C2, set
at a point slightly less than its maxi-
mum value.

The fixed oscillator, A, is then set
to the frequency at which the vari-
able oscillator is operating by making
appropriate adjustments to the semi-
fixed tuned circuit of A. When the
two oscillators are set to the same
frequency, the indicator will show
zero beat. This corresponding setting
of the main dial attached to C3, to be
known hereafter as “initial zero,” is
very important and must be recorded
or identified directly on the dial face.

‘When the instrument is placed into
operation on subsequent occasions and
frequency drift has taken place, in-
itial zero may be restored simply by
adjustment of the trimmer, C2.

Now it is readily seen that if an un-
known capacitance is connected to the
terminals X-X across oscillator B's
tuned circuit (Figures 4A and 4B),
the frequency of the variable oscillator
will be lowered and the instrument
detuned from initial zero. Zero beat
is then restored by decreasing the ca-
pacitance of the main tuning con-
denser, C3. We will call this new dial
setting at which zero beat is restored
“second zero.”

It was pointed out earlier that C3
has been calibrated so that its capaci-
tance at any dial setting may be known
readily. So, we can read the capaci-
tance values at initial zero and second
zero. And the difference between
these two capacitances will be the
value of the unknown capacitance con-
nected to terminals X-X.

Thus, with the meter just described
small capacitances may be measured
quickly and without having to perform
any calculations save perhaps the sim-
ple mental subtraction of the initial
zero and second zero capacitances of
C3.

C1 is set to maximum. C3 is then
set at maximum and C2 adjusted for
zero beat between the two oscillators
as indicated by maximum opening of
the 6E5 tube. The ratio of voltages
supplied to the 6L7 demodulator by
the two oscillators may be adjusted
by setting the potentiometer, R3, to
prevent overload and “backlash” in the
6E5 indication. The unknown con-
denser is clipped at the contact
marked “X.” C3 is the condenser to

(Continued on page 66)
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PART 3

NE of the most important parts
0 of the recorder assembly is the
“drive mechanism” that is used
to guide the cutter across the surface
of the disc. If this part is not pre-
cision-made, trouble will be encount-
ered and the final results will be dis-
appointing to the recordist. Like other
commodities the purchase price will be
the determining factor as far as the
quality of the mechanism is concerned.
The higher priced units will have the
better grade of components, while the
low cost units will have production-
made feed mechanisms that lack in
the ability to guide the cutter accur-
ately over the table.

Most all of the so called ‘“home
recorders” use an underdrive arrange-
ment. The assembly is located under
the motorboard and is on a plane
with the cutter arm. When this arm
is lifted from the surface of the record
it will also disengage the Kknifelike
end of the underdrive from the worm
gear that turns when the table is re-
volving. The accuracy of the entire
assembly will depend upon the worm
gear and the amount of play that
might be present in the hub assembly
of the tone arm.

Many of the semi-professional re-
corders use a similar arrangement,
but certain refinements have been add-
ed that eliminate the excess play in
the driving arm. The knife is replaced
with a special fan-shaped piece of
metal. This piece is carefully ma-
chined and many small teeth are fash-
ioned on the engaging edge so that
they will all fit into the worm at the
same time. The chance for play at
this point is thus eliminated. The
worm is driven by means of another
fibre worm which, in turn, is driven
from the shaft of the turntable.

One of the principal advantages of
this drive is that a greater number of
lines (grooves) per inch is possible as
the spacing between them is more
accurate and it is not necessary to al-
low for excessive play of the cutter
assembly. Another feature found in
this type of drive, is that the direction
of cutting may be reversed simply by
replacing the worm gear. A choice of
outside-in, or inside-out cutting may
then be had.

Another type of drive mechanism is
shown in the article “Semi-Pro Re-
corder” in this issue of Rapio NEwS.
This type is known as an overhead
stationary feed-screw assembly. Two
different arrangements are used on
these. The one illustrated is driven
by means of pulleys, which are driven
from the turntable shaft by a flexible
belt. There is an important advantage
to be found in the overhead type of
feed mechanism that cannot be over-
looked by the more serious-minded
recordist; the ability of the cutter to
tfravel in a straight line across the
disc. The swinging-arm type travels
in an arec, and will not maintain the
proper cutting angle for quality work
at all positions of travel.

The overhead cutter mechanism
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Typical overhead feed mechanism assembly.

Theory and Practice of
DING RECORDING

by Oliver Read

The recorder feed mechanism is a rery

important part of the assembly. Several

ftypes are

rests on one or two horizontal guide
rails. The cutter mechanism is
equipped with a half-round threaded
nut which engages the feed screw when
it is lowered into the cutting position.
The feedscrew itself is carefully ma-
chined on a lathe and the threads are
spaced very accurately so as to main-
tain an even number of lines-per-inch
when driving the cutter. These feed-
screws are quite expensive, as they re-
quire precision labor. The cost of units
employing such systems are, therefore,
more expensive than the under-drive
types.

Still another overhead mechanism is
illustrated above. This is one of the
most popular and accurate of all as-
semblies. The mechanism is placed
directly onto the turntable and rotates
in perfect synchronism with the re-
volving disc. A special worm gear is
located within this hub assembly and
drives a fine-toothed gear on a plate
which is attached to the end of the
feedscrew.

The cutting pitch (number of lines
or grooves-per-inch) will be deter-
mined by the number of thread per-
inch on the feedscrew and by the speed
at which it revolves. The tension of-
fered by the cutting assembly will al-
ways be in one direction. It is there-
fore possible to use a feed which is
capable of cutting many more lines-
per-inch than on the underdrive units.
Some of the overheads are designed to
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described in

this article.

cut up to as high as 180 lines-per-inch.

While on the subject of drive mech-
anisms, it might be well to discuss the
various methods used to drive the turn-
table from the motor. Some of these
are satisfactory while others are not.
The first is known as a “direct drive”
and the motor shaft extends up
through the turntable. This is not
very satisfactory and this type is rare-
ly used. The second type is called a
“rim drive.” This may consist of either
one or two rubber wheels that rest
against the inside rim of the turntable.
The dual-speed types use at least two
of these rubber wheels or pulleys that
are equipped with rubber tires. The last
is the “belt-driven” type. This is very
efficient and offers some shock absorb-
ing characteristics not found in others
unless they use live rubber wheels.

There are a few variations in the
above drive methods. Some use a se-
ries of gears, but generally they will
not be found in everyday application
as they require a high degree of per-
fection if they are to operate in an
efficient manner. Their cost is high
and the adjusting of the equipment
is rather ticklish.

Motors play an important part in
the operation of the recorder. They
must possess sufficient driving power
to be able to rotate the weighted turn-
table at an even speed under varying
loads offered by the cutier and other

(Continued on page 64)
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SERVICEMAN'S

EXPERIENCES

by LEE SHELDON

Y partner seldom comes in
M late, but when he does, it

signifies something impor-
tant. I'm the “outside” man in the
partnership, but when Al isn’t there,
I stay in the store. By 11 a.m,, I was
pretty nervous, because I had Philips’
Bosch to deliver. Just as I went to
the rear of the store to call up Al's
home, he came in.

“Surprise!” he said, jingling a key-
ring. ‘Look out front-—see our new
truck!”

It was an Ajax—one of those midget
cars! On the door was a sign: Salu-
tary Sales & Service.

“What’s the idea?” I asked. *“I
thought I had something to say in
this business!”

“You have,” Al admitted. ‘“And be-
cause of that, I'm going to let you
drive it.” He seemed to think the
whole thing was a joke, so naturally
I was annoyed. We walked out to
the curb together.

“What made you buy it without
asking me?” I demanded. ‘‘Tires will
be hard to get. and we’ll have to send
to Helengone for parts. Besides, it’s
much too small!”’

“You can get three Majestic 70’s in
here with no trouble,” he said, open-
ing the door. “You never pick up
three a trip, anyway.”

“What about a console?” I per-
sisted. “You can't get a piece of fur-
niture in there!”

“When we have to, we’ll strap it on
top,” he answered, raising the hood.
“Look at that motor—isn’t it a
honey ?”

“A sewing machine!” I snorted.

“And it saves gas, too,” he coun-
tered.

“Where’s the old one?” I asked.

“This is the old one,” Al laughed.
“I had it washed, and it shrank.”

“Look here, fellow,” I said indig-
nantly, “this whole thing is outland-
ish. Do you expect me to make a fool
of myself 10 hours a day, six days a
week, in this thing?”

“T hope you do,” he said. “It’ll be
good advertising for us. You know—
the attention these little jobs attract
is a feature a lot of small shop-owners
overlook.”

Well, I had to deliver the Bosch, so
put the chassis on the front seat and
climbed in beside it. There was plenty
of leg-room, but I had the strange
feeling, after being used to the old
bus, that the seat of my pants were
only about 4 inches above the road-
bed. It was easy to handle, but I no-
ticed people stopping to watch me as
I drove by, just as I said they would,
and it was very embarrassing.
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When 1 stopped at Joe’s gas station,
he burst out laughing as soon as I
came up to the pump, and dropped to
his hands and knees and looked in
at me.

“How many?” he asked, grinning
wide.

“That’s not funny,” I
“Three, if you please.”

I was so slow I couldn’t see the me-
ter on the pump, but I heard ping!
three times. When he gave me my
change, he handed a folded paper to
me.

“What’s this?” I asked.

“Road map of Texas,” he roared. I
went off in second, just to show how
mad I was, but I guess it wasn’t very
impressive.

I arrived at the Philips house late,
and they were both dressed to go out.
They asked me to come back with the
set the next day, but I told them if
they’d let me install it then, I'd drive
them to the station in time for the
12:15.

They waited as I worked, and when
we got on the sidewalk, I remembered
I didn’t have the old bus any more.

“Can three people get into that
thing ?” Philips asked incredulously.
We stood there, looking at each other,
and estimating the sum of our wheel-
bases.

“We've got to get into town,” Mrs.
Philips said. “Come on—let’s try.”

We exhaled together and squeezed
in—but it would have been terrible
if any of us got the hiccoughs.

At the last traffic light, as I started
across the street, the motor quit! I
looked down for the starter, but there
were so many feet and legs, I couldn’t
see the floor. A crowd was beginning
to collect, and I saw a cop coming
toward us, so I decided to make a
poke at the starter, no matter whose
legs were in the way. I shoved hard
with my foot.

“Ouch!” I shouted, for I had kicked
myself.

The cop rapped on the roof.
over to the curb,” he said.

I turned and saw a row of brass

told him.

“Pull

“Where the hell—?—Merciful
heavens!—Berthia has pups!”
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buttons on a convex coat. "I can't
get it started,” I shouted at his
stomach.

The buttons went to the rear of the
car, and we began to move. As we
rolled to the curb, he came alongside
and ordered me to get out.

“Can’t reach the door handle,” 1
yelled. He reached down and turned
it, and I fell out with my hands on
the street. Mr. Philips got out, and
then Mrs. Philips, and they bent their
knees. The cop burst out laughing.

“The last time I saw that gag,” he
said, “was in a Keystone Comedy.”
Even he laughed at me! “Run along
now—but hereafter, keep your Mec-
cano set at home!”

“Want me to take you the rest of
the way?” I asked my passengers.

“No, thanks,” Mrs. Philips said.
“I'm shaped like a steering wheel on
one side, and like my husband on the
other. We’'ll walk!” She smiled like
she was about to snap at me, and they
limped away.

When I told Al what had happened,
he shrugged his shoulders.

“You're no taxi-driver,” he said,
“and that car isn’t made for three
passengers. If you’d had your old car,
you'd have got a ticket, sure.”

“If I'd been in the old bus—" I be-
gan.

“Sure—I know,” he interrupted,
“but the Ajax is good show business.
Think of its advertising value!”

“Perhaps I should dress like Charlie
Chaplin,” I said, sarcastically. *“It's
not going to take me long to get fed
up with that bus. Don’t be surprised
if I chloroform it!”

For a while, I sort of got used to
the thing. It was easy to park, and
once in a while, although I knew it
wasn’t cricket, I managed to sneak
between the rows of cars waiting at
traffic lights. The drivers yelled and
honked as I passed, but no one got
sore, like they would if a regular car
tried it. Once, while I was attempting
a left turn a little after the light
turned red, a big truck started up
slowly and blocked the way. I knew
then how a grasshopper feels when a
10-ton army tank rolls over him. 1
honked in panic, and felt the heat
from his radiator before he stopped
with his crank-handle about 6 inches
from my window. I stuck my head
out and yelled:

“Where the hell—?”

The teameo looked down and saw
me for the flrst time. He was a
bruiser, but instead of getting out to
fight, he put one hand on his hip,
waved the other to the people on the

(Continued on page 63)
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Looks very much like a commercial transmitter cabinet, doesn’t it?

’IiHERE is no doubt that modern
practice in amateur transmitter
design has definitely thrown out
bread-board and open rack type of con-
struction. It is possible that our
transmitter being located in the liv-
ing room has something to do with
this trend in modern design.

A commercially enclosed rack was
first considered, but money being an
important factor, this was eliminated.
Metal utility cabinets (kitchen cabi-
nets) were next thought of, but here
the drawback was the lack of proper
size. These cabinets, although available
in all heights and widths, lacked depth
for our requirements. A wood cabinet
was the third econsideration, but here
the drawback was one of inadequate
shielding and grounding, an important
factor in modern design.

In casting about for ideas, a Sears
Roebuck mail order catalogue was
thumbed, and b and behold—our an-
swer—a steel wardrobe cabinet, with
plenty of room, size 60” x 24" x 20"
deep, and the prices reasonable. There
are two grades available, one at about
seven dollars, and the other at twelve.
These prices are not extreme consider-
ing the size. The cabinet selected was
the latter model, the actual difference
being in the rounded corners and
finish.

In adapting this cabinet to an ama-
teur transmitter, appearance was the
prime consideration. The photographs
show the simplicity of design and mod-
ern appearance of the transmitter. A
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word about the meter panels. The
panels contain only the Class C plate
meter, modulation meter, pilot for fila-
ments, pilot for transmit, main AC
switch, and test button.

These panels can be extended and
more meters added as required by the
individual amateur. It is advisable
to use bakelite panels to mount the in-
struments, pilot lights and so forth,
and then fit these to the doors. These
panels measure 14%"” x 4”, the cutout
on the doors being %” smaller—13%"
x 3”. In cutting the holes on the doors,
drill a 3" hole in each corner and
use either a keyhole saw or a pair of
small tin snips. When using shears,
care should be used to see that the
edges when cut should not be turned
or burred.

As the cabinet had no shelves, it
was necessary to construct four
shelves 24” x 18", one of these being
used as false shelf on the bottom,
raised and supported by two 2" x 37,
eighteen inches long. These shelves
were constructed of %” plywood laid
on a 1” x 2" lapped and braced frame
of the same size. This construction
was cheaper by one half over the price
of 3 ” plywood shelves which of course
would not require bracing. By all
means, 1%” x 1%"” x %" steel angle
should be used for shelf brackets.

These brackets are used not only to
support the shelves, but to brace the
cabinet as well. Six brackets 18” long
were required in our case and cost ap-
proximately seventy cents. For addi-
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Enclosing
the

by
NICHOLAS LEFOR. W2RBIQ

Neat appearance and low

cost give this cabinet

much appeal (o Hams.

£y o M e
Everything within easy reach for
service or transmitter adjustment.

v, e

tional bracing, the welded steel hanger
rod across the top of the cabinet
should be left intact. For ventilation,
six holes of about 1%” diameter at
both top and bottom of the cabinet in
the rear are cut, with a Greenlee punch
or shears. Since the shelves are only
18” wide, they leave clearance both in
front and back to allow the air to cir-
culate through the cabinet.

All wiring for antenna feeders, 110
volt input, relay leads, etc., should be
cut through on the back of the cabinet.

(Continued on page 66)
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by JERRY C(COLBY

ONTINUING the “Six Months Law” by

’ Fred Howe. ROU official, Quote . .
In hundreds of little things Whlch get “un-
der the Radio Officer's skin,” life aboard a
merchant vessel is made unpleasnnt for the

Radio Officer. If thermos bottles are pur-
chased for the Officers. it invariably occurs
that there is none for the Radio Ofhcer. If
he makes a request for one. he is informed
that there is none left. and he customarily
finds that lhe is unable to obtain one by
requisition through the proper channels. He
must take this petty matter up with his union
in order to get satisfaction.

He¢ frequently finds that he is deprived
of suitable towcls, soap. linen for the bed,
curtains. and other little things which are
nccessary aboard ship. If he wants them, he
must fight for them.

Despite the Union agreement which pro-
hibits the performance of clerical work, we
find Skippers. Mates, Enginecrs, and Stew-
ards bringing papers to him to type. He is
often ashed to run errands.  If the Radio
Officer refuses to do this work. he will find
that when he wants some oil for his motor-
generator, some rags for shining the brass,

some sandpaper, or some kind of a Job
done. all of which he is entitled to under
the Company’s rules, that no one has time
to bother “nh him.

In the “good old days” before we had a
union. the Captains, Mates, Engincers. and

Stewards looked upon the Radio Officer as
some one whom theyv could ignore at their
pleasure. If any protest was made. the
Radio Officer was discharged. If he per-
formcd the little work which at first was
asked of him, he soon found that he was
loaded down with it. with more than he
could do. He became ship's clerk. and fre-
quently worked all day and half the night,
without compcensation, performing work for
which others were paid. This has occurred
on alinost cvery ship of the merchant marine.
These little matters do get “under the
Radio Officer’s skin,” and they have made
him cmbittered at steamship companies and
all those in charge on bhoard ship. He al-
ways folt like quitting. and in most cases. he
did. Conditions such as those here so briefly
and inadequately described have been the
breeding ground of “one-trippers.” No one
wants to work where life is unpleasant and
men will not work under such conditions
unless forced to do so by economic law.
Today that cconomic law is working in
the Radio Officer’s favor. He doesn’t have
to work on a ship today. He is finally free

to tell the steamship company to go where
the temperature is hottest.  The Radio Of-
ficer today is getting his revenge after

thirty yvears of abuse. Tt is a silent revolu-
tion on hix part. It makes him happy to
see the steamship companies beg him to
remain on the jobh, beg him to return when
he has quit, pay his transportation by plane
a thousand miles, and meet him at the sta-
tion with a taxi.

A number of stcamship companies have
heen forced to bring Radio Officers by plane
two thousand miles at great expense in or-
der to sail their ships. As I write these
lines, I have beside me a list of twenty
experienced unemployed Radio Officers who
have worked at their profession on ships
for many. many years. They will not ac-
cept an _assignment, not even to help their
union. They are looking for something good
ashore. and they will get that for which they
are searching. They will be able to sleep
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in a decent bed where cockroaches are not
maneuvering like Hitler's armies up and
down the walls. They will have the use
of a clean and convenient bath room. They
will be able to choose the kind of food
they wish to eat. They will not be obliged
to work in a room where the temperature
is 120 degrees Fahrenheit. If they work
overtime. 1t will be paid for. They won't
have to work on Sundays and Holidays.

Many steamship companies, espccially
those under CTU agreement, have increased
the wages of their Radio Officers to $150.00
base pay. Onc line has raised them to
$160.00. Two small lines are paying $175.00,
base pay. for radio duties only. These rates
to which may be added a war bonus makes
the wages of the Radio Officer appear large.
The wages are large compared to what was

paid in 1932 and in other years, but they
are not large compared with what the steam-
ship companics are paying the Mates, En-
ginecrs, and Stewards. It might be well to
explain at this point that it is not the
amount of wages which greatly concerns
the Radio Officer. It is the discrimination
to which he is subject in the matter of
wages as in cverything clse aboard ship
that aggravates.

The Radio Officer feels that he is just as
important aboard ship as any other officer
of the vessel. In wartime, he is probably
more important. more valuable than most of
the officers: yet. his wages do not compare
even remotely with the wages of the lowest
aid officer of the vessel, namely, the Third

Mate. They arce even below those paid to
the Steward. At least this is true in most
cases.

They are usually on a par with those paid
to the Filipino cook who in most cases is
not a cook in any legitimate sense of the
word. Most marine cooks know less about
cooking than any one on board. A cook
has never taken a costly course in cooking
such as a Radio Officer has in learning his
profession. It requires no education to be
a cook on a merchant vessel. They have
never attended a school where the art of
cooking was taught. In many cases they
are unable to read and write. They consist
largely of West Indian negroes. Filipinos,
Portuguese. Greeks, or what have you, who

“Clawson picks up 5 yards off—!”
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were picked up in some forugn port by
the ste1m<h|p company in the “good old
days™ solely hecause they would work longer
hours. at lower wages than would others.

The Radio Officer of the American Mer-
chant Marine wants to be taken out of the
cook category. He wants to be recognized
as an officer of the vesscl. He wants to
be paid an officer's wage. He wants the
same wage as that paid to the Second Officer
of the Deck Department. This is the cate-
gory in which nine of the principal maritime
nations of the world have placed their Radio
Officers.  If it is good enough for foreign
nations, it ought to be good enough for the
U.S.A. If foreign nations, which are not
so blessed with wealth as we, can atford to
classify their Radio Officers in the Sccond
Mate category. surely the United States
ought to he able to afford it.

As a direct result of the constant and
universal discrimination against the Radio
Officer, the shipping industry finds itself
confronted with a crisis. It wants the Six
Months’ Law repealed. It wants an oppor-
tunity to hire men for still less than they are
now paying. But in reality. no shipping
executive really desires a repeal of the Six
Months’ Law. The enlightened shipping ex-
ecutives know by previous experience that
inexpericnced Radio Officers should not be
placed in full charge of the radio equipment
on a one-man ship,

The intelligent shipping executive wants
to know that when one of his ships sails.
it will safely return. This is assured by the
employment of compctent, experienced navi-
gators, engincers, and other personnel.
While the vessel is away from the home
port. the intelligent shipping c¢xecutive wants
to know the position of the vessel, when it
will arrive. what accidents. if any, have
occurred. In time of war, our government
wants this same assurance. To make this
a certainty, an experienced. compcetent and
reliable American-minded Radio Officer must
be employed.

A merchant vessel is no place for incom-
petency during a war. or at any other time.

Despite the mass exodus from the ships,
the merchant marine still has hundreds of
cxperienced, competent, reliable American-
minded Radio Officers in its cmploy. This
LUnion wants them to remain on their ships.
The steamship companies want them to re-
main on them. The government wants them
to remain on them. They. themselves, want
to remain on them, and they WILL if they
are adequately compensated for their work,
for their technical knowledge. ability. and
experience, and if the many petty discrimi-
nations to which they have been subjected
for so many years arc removed.

they work overtime, they want over-
time for it, and they deserve it just as much
as the Mates or the Engineers. \Why should
there be any discrimination? Eliminate the
disparity and discrimination in wages. work-
ing and living conditions aboard ship. and
the cxperienced Radio Officer will remain,
and those who have left will rcturn. The
shipping industry should recognize this and
raise the wages of the Radio Officer equal
to those paid to the Sccond Officer of the
Deck Department  This should be donc imn-
mediately.

We are not only in the midst of a crisis,
but a world revolution. As thesc lines are
being written. the United States has not
entcred the conflict, but it wmay at any mo-
ment. Neither the government nor the ship-
ping industry wants our merchant vesscls
manned by members of the Fifth Column,
but the wages, working and living conditions
on American Merchant vesscls have been
the breeding ground for discontent, the Fifth
Column.

There is no better antidote for Com-
munism, Naziism, Fascism, or any kind of
dlscontent than a decent lnmg wage. pleas-
ant and agreeabk working and living condi-
tions. These are a part of lifc and they inust
be provided. This applies to ships as well
as to factorics. mines, shops. shipyards, rail-
roads. offices, and the farm. It applies to
every industry. The Radio Officer wants to
be recognized as an officer of the vessel. and
he wants to receive the treatment accorded
to an officer. He wants to receive the com-
pensation of an officer. This must be done.
It is to the interest of the shipping industry
and the government that this be put into

(Continued on page 66)
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WSHOV calls CQ

Lavout of W3JFF.

WILLZV and Wi1KPX.

November.

OW that cool weather is again with us
the urge to operate once more surges to
the surface, and we once again begin thumb-
ing through catalogs of ham gear and plan-

ning that dream rig. However, some of us
find it difficult when we attempt to purchase
certain parts for said dream rig, as we find
that National Defense has taken a great por-
tion of the output of the Radio industry and
left many dealers shelves rather low on some
items.  The situation is not as gloomy as
it seems however as there are many parts
gathering dust in junkboxes that can be used.
A little ingenuity is needed in adapting some
of this equipment to its new application but
we believe that this is for the ultimate good
of the amateur as it will in many cases serve
to increase his technical knowledge and ver-
satility to his own ultimate advantage. Far
too many hams ceased to learn anything about
the technical side of radio the day they passed
their ham exam. This is an ideal time to show
your versatility in coping with unusual condi-
tions. You'll get more pleasure out of radio
and be of greater value to your country if
you have the proper technical knowledge.

LEX., W5BFI, at Alvin, Texas has re-
o cently put up a 66 ft, vertical made of 3
inch tin gutter pipe. It really works fb from
160 to 10 meters. His sigs are up several
R’s above those of his old SO meter zepp.

Bob, WHHXNWF, is back on the air agn
after a long absence. Gld to see u back on
Bob.

vSugar” (WLIGS), Dob (W3INZ). and
Ted (W5JOC) have been giving the dld 215
meter bands fits here in Houston.

On June, Friday the thirteenth, Allen’s
(W5IS(x) xyl presented him wid a seven
pound bov. Who said Friday the 13th is
unjucky ?

Bud, (W5HSX), Houston’s 160 dx man.
hasn’t been wrking (dx lately; he has been
too  busy building himself a new house,
(Between noand a 204-A—it is just a front
to set more room for antennas).

Homer, W3HAKA, over in  Richmond,
Texas, is back on 160 meter fone wid a pair
of 812’s in the final, and 309 modulators.
Gld to see u back after ur ycar es a half
ithsence, Homer.

Leo, WiBKW, showed up shortly before
the Gulf Phone Net (AARS) wus to go on
cw wid his keving arm DLroken. That was
two months ago, and he says he still can’t
use the arm. The Houston gang are still
anzious to know if Leo can copy cw !

Ben, WSINV, is back on the air at La
Grange, Texas wid a pair of 812's and 511’s
class B modulator. He is really putting a
sig into Houston.

Lounis, W3IHY, and Don, \W3JPD,

(junk

WICRN, long waves and all.
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pile Donald) spent several weeks in June
down at La Port on beautiful Galveston
Bay as the guest of Bob, WHIIE, and Jimmy
Palmer.

Eric, W5FCD, of Port Arthur spent his
vacation by going to New Mexico and Ari-
zona on a 3,500 mile trip.

Dick, and Mrs. Iall (WSEIB, and
W5HEUG) spent part of their vacation at

the National Darts Show.

Dave Calk, W5HBIIO, is doing all the gud
hr in Houston on 3 mnieters. But is still
heard occasionally on 160 meter fone.

(rearge, WHLEEX, is conspicuous by his
ahsence on 5 meters, say the 5 meter bugs.
Its been many a moon since George was not
at the mike when the band opened up. But
Uncle Sam peckoned and (ieorge cnlisted—
another hed. generator is off the air!

Tom, WiHIM, and Charles, W5IKRS, are
vy active in the Texas Defense Net.

“Sam the ITam,” WIHVN, hasn't been
heard on 20 lately.—Could it be the vits?

The Houston Amatewr Nadio Club held
a fb Ham fest at Sylvan Deach near Hous-

ton. There were lots of gud prizes es food.
ITenry, WAFWC, walked off wid the top

prize, a D-104, wid a push to talk stand.

"OL'{{ first district reporter, W1JOM re-
ports:

WIKQJ has put an
meter band with abt 20 watts input.
out a vy th sig.

WINIC of Chelseit, whose handle is T3abe,
and he is definitely not a ¥I, and doesn’t
want to be called "Hya Babe,” has a new
Hallicrafter HT-9 xmtr. e runs 100 watts
to a_ vertical and the
S-201.

A mobile emergency net has been orgun-
ized on 2% meters. There are at present
fifteen active stations who meet every Tues-
day night. WIAKD & WI1NKSA the origina-
tors of the net have the first numbers, as
all cars are numbered. Itach station is as-
signed to one of the many hills located in
this vicinity, Tt's a fb idea and more such
nets should be encouraged. Last week while
WIKSA was driving through Avon, Mass.,
with some friends, his car caught tire. Be-
fore Joe could extinguish the flames, the
wiring system was completely burned. Joe
was really in a bad spot, since there was
no garages for miles around and no tele-
phones. Joe connected the spare battery
and sent out a call for help. He imme-
diately revd a call from W1JQA (Smokey
Joe) who is a tireman asking if the appa-
ratus was needed. JQ.A was mobile and is
a member of the net. In answer to IKSA’s
call Smokey sent out @ tow car and had Joe
towed into town. While this was going on
another ham had heard the call and being
mobile rushed over to lend a hand.

WI1GDY of ten and twenty fone has
finally gone up to 2%. I'll bet Herb misses
the DX.  WITIX of Everett is also on 215,

WILBH wha operates 80 fone is gg up
to Me. for the summer.

The OM at WIKKJ called CQ one day
and getting no response, he had the NYIi.
call Q. Presto—he got @ contact. Now
the OM calls Lou his decoy.

RK-34 on the 215
Puts

antenna revr is an

WHHP]J is really portable.
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WHIRB is another YL on ten fone.
. WAIRO really keeps the QRM down dur-
ing the La. 160 A A R.S.
W5BN is an ardent TFC handler.
WHKC is knocking them off on ten fone.
WiDGH is doing same. They really keep
Plagquemine on the map.
W35JKW iz doing an awful lot of rag
chewing on 40 cw.
ROM W5KBZ the following:
Wi5DXNE works his son, W5HBN, every
morning around 9 o'clock.
W3JOU is the new instructor at the NYA
School and station, WHJGE.
WHFPY is working with the CAA now.
W3JFF has a very FB rig on 160 meter
and is net control station for the
AARS

W5JSU at Sanger, Texas, is going on 10
meter fone.
WHIPC was heard by

W5KBZ in Fort

Worth. Texas, and W3IPC was only run-
ning 2% watts input on 160 fone.

WHIFL has a swell rig on 160 fone.

W5GZI is an officer at Texas A&M.

W5HBK is back on 40 again after trying
10 fone.

WHGOK is in the Army at Camp Bowie.
 WBJOZ is the Tech. High School 160
fone station.

W3HFAB moved to San Antonio, Texas.

ROM Joe WOBZT:

WILBP (Little Bo Peep) Jerry, is still
experimenting with low DPower and built in
ECO from Des Plaines. Ill. Works out, too.

WILXD, Dutch. Winnetka, Ill., is receiv-
ing congrats on his promotion to Lieutenant
of Police in his home town while WSMFP,
Wally, has climbed to a sergeantey with
the Radio force in Chicago.

WOJII, Red, of the Waukegan Police
Force, finally seems to have everything un-
der control at home. Hi! 'Member when his
neighbors were receiving him on (yas Stoves,
3eds ’‘neverything? ‘Whatcha do for it
Red?

WIKDMH, Gordon. North Chicago, Ill., is
now on 160 with a Stancor 10-p and runs

from one and one-half to five watts. A
very nice sig. too.
WHG DK, Les. l.ake Forest. Ill., entered

Uncle Sam’s employ last month and will be
getting in touch with us from some Signal
Corps, we hope. How about it, Les?

WIEJZ, Harold., Aurora., Jll., is emulat-
ing Marshall, WIBSP of Olathe, IKans., with
his code lessons from the Aurora Club Sta-
tion and is doing a perfect job of it. Keep
it up “Nephew.”

WIPQH (Pints. Quarts es Half-gallons)
Jim, of Batavia, Ill., is hack on 160 with
us and has a peach of a «ig.

WIRTV, Gene, Ravinia, Ill., has rebuilt
and Is using an HY-40 in the final with a
268 foot antenna.  Gonna work a K7, Gene?

WOYSY, Joe, Chicago, is certainly an in-
teresting rag-chewer and its more fun to
listen than to talk. F. I3, Joe.

WIES., George, Niles, Ill.,, and family were
vacationing out
they had a swell time.

anong the W6's. Betcha

Hi!

WI1JLK goes to a picnic.

W4FXY, John of Rocky Mount, N C has
QSI..  Rig runs 380 watts to PP

ol Revr is a SX 9. He also has an-
other rig; 41 xtal osc., 41 final, modulated
wid a 41 es 6 watts output. Antenna is a
33’ ft antenna.

WaRJI, Reg. Boulder City Nev is active
occasionally on 7199 kes, He runs 50 watts
to a4 T 40 final. Revr is a 8-19-R Sky
Ruddy.

(Continued on page 63)
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Reprinted from new 2nd revised ediuon of
the RADIO Trouble Shooters Handbook.
Copyrighi. 1941, Radio & Technical publish-
ing Co. Copyright in Canada and Great Brit-
ain. and all countries subscribing to the
Berne Convention. by Radio & Technical
Publishing Co. All rights reserved.

(Continued from last month)

GENERAL ELECTRIC G-97

Push-buttons ..1) loosen lension spring fast-

stick ened to latch bar at end of
the switch
GENERAL ELECTRIC G-106
Intermittent ..1) check for faulty volume con-
reception trol .
2) check for leakage in 6F5
tube .
Volume varies.1) check plate resistor of 6F5
slowly tube for change in value

check for “open” ¢0 mid. 40-
funing inopera- volt dry a-c electrolytic con-
tive denser (C-51) connected
across tuning metor

loosen set-screws of rubber
friction bushing on motor
shaft and push it forward =0
it presses more firmly against
drive wheel associated with
tuning condenser. Tighten
set-screws

2) clean selector rim and con-
tacts at rear of tuning con-
denser  with carbon tetra-
chloride

Push-button ..1)

Dial pointer ..1)
moves only in
one direction
(tuning motor
operation O.K.}

GENERAL ELECTRIC HB-504, HB-505
Tnoperative ...1) oscillator inoperative due to
(all voltages O.K.) ‘“shorting” of o¢ne or more

turns of grid winding of os-

ciltator coil. Try squeezing
coil with hand to see if this clears “short’” and
permits reception. Replace coil

MOTOROLA 9-19 Auto Radio

Cam does not..1) replace lateh release _spring
release properly located beneath electric tun-

from condenser ing assembly on the condens-
~haft er shaft
PHILCO RECEIVERS
Intermittent ..1) the critical reactions to sig-

nal and voltage surges which
result when attempts are
made to check Philco bake-
lite-encared type condensers
for the faulty one producing an “intermittent”
condition. makes the replacement of all condens-
ers of this type (used either as coupling or by-
pass condensers. as the case may be) the most
practical means of correcting the trouble. As
a rule, condensers of this type used in an audio-
coupling capacity are the most iroublesome, but
their intermittent operation is also froublesome
when they are used for other purposes in the
cireuit

reception In
some models

Troubles m ...1) recurrently broken wires are
models employ- found between the coil and
g unit” con- the waveband switeh, espe-
struction cially the fine wires from the

primaries. Inspection is the
quickest way to locate them.
Broken leads also occur where the lead from the
tuning condenser stators runs through the chassis
to connect to the frequency switch. By visual
inspection. or pulling on these leads with a hook,
the broken one may be located. Ofttimes the
waveband switeh “‘shorts” between segments of
the moving contact either because of small par-
ticles of metallic matter ‘“shorting’” between the
segments, or because of metallic matter prescnt
in the fibre insulating section. This condition
can be detected by disconnecting the coil, and
testing for a “short” with an ohmmeter. To cor-
rect the condition. impress a high voltage across
the switch terminals (with the coil disconnected).
thus burning out the short .
Electrie dial ..1)} the ‘-audio shorting” switch.
troubles in mod- which is operated by the in-

els employing dexing  handle, sometimes
automatic “shorts.” resulting in an in-
tuning operative receiver. This

“ghort” may ‘“‘make” and

“break’ by moving the index
handle or the dial and thus becuome evident, or it
may be revealed by removing the wire to the
lug directly under the pilot lamp bracket and
testing for a ‘‘short” with an ohmmeter. This
short may develop from the fibre plunger on the
index handle assembly breaking and allowing the
rotating contact to ‘'short.” or it may result from
wear or break on the insulating sleeve or the
spaghetti which covers the fixed contact. By re-
moving the retaining springs and the dial assem-
bly. thus exposing these insulators to view. the
break may be found

PHILCO 18 (Codes 122, 123)

Inoperative ...1) check for -shorted” 0.05-
mfd. condenser No. 12 con-
nected from tuning indicator
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to ground (wide shadow)
2) check for ‘shorted” electro-
Iytic filter condenser No. 10
(capacities  2-1 mid., 1-2
mid.) {narrow =hadow}
3) check for “‘open’ tuning me-
ter No. 63 (narrow shadow)
4) check for “shorted” 0.05
mifd. condenser No. 20 con-
nected from 6A7 tube space-
charge grid supply filter resistor to ground
5) check for ‘whorted” 0.006-
mifd. condenser No. 42 con-
nected fronm plate of 42 first
i-f tube to ground
replace 0.015-mfd. coupling
condenser No. 37 connected
from plate of second detector
to grid of 42 first audio am-
test O.K.. but still may be

Intermittent ..1)
reception

plifier tube.
“intermittent’”’

May

2) check i-f transfornier No. 23.
Inspect for bad connection
where coil wires are soldered

May test O.K.. but resolder

PHILCO 19 (Code 128)

...1) check for “shorted” condens-
ers No. 29 and No. 38 break-
down (indicated by narrow

tuning meter shadow)
2) check Jor “shorted” condens-
er No. 59 (indicated by wide
tuning meter shadow)

to leads.

Inoperative

PHILCO 89 (Code 128)
Distortion at ..1) ‘“partial open”
resoniunce peak 32
of station
Distortion at...1)
low volume

resistor No.
“shorted” condenser No. 41

PHILCO 116-B (Code 121) and 116-X
(Code 122

~shorted” condenser No. 60
tindicated by resistor No. 61
overheating)

23} ‘shorted” section in  con-
denser No. 47 (indicated by
narrow tuning meter shadow)

3) ‘shorted” section in condens-
ers No. 47 and Ne. 23 (indi-
cated by wide tuning meter
shadow)

Inoperative ...1)

PHILCO 201

Distortion at ..1) ‘‘shorted” condenser No. 73.
high volume T oor I8

Wealk. “tinny” 2) ‘shorted” primary 1n input
signal fransformer No. 79 (some-

times indicated by “frying”

noise)

PHILCO 511, 512, 513, 51%, 515, 521, 531
Distortion ....1) ‘“shorted” condenser No. 30
Hum (loud}
2) ‘“‘grounded” hum potentiome-
ter No. 31 or No. 32
3) ‘grounded” filament bus
lines

THILCO 655

Inoperative ...1) ‘shorted” section in condens-
er No, 58 (indicated by over-
heated rectifier tube)

2) *“shorted” condenser No. 8
(indicated by wide tuning
meter shadow)

3} “inter-winding short” in r-f
transformer No. 10 (indi-
cated by wide tuning me-
ter shadow)

4) “open’” tuning meter No. 13
(indicated by narrow tuning
meter shadow)

5) ‘grounded” resistor No. 56

1) check i-f transformer No. 30

for “shorted” secondary

Distortion at
resonance peak
of station

2) realign second i-f stage

Hum .........1)} ‘“open’” section in condense;

No. 58 .
2) “shorted” condenser No. 59

RCA 1941 Receivers

Excessive noise 1) it may be found necessary in
pickup between certain localities to reduce
stations the sensitivity of these re-

ceivers. This can be done by
adding larger resistors in the

i-f cathode circuit (connected between the ex-
isting 100-ohms and ground} with a 1/10-mfd
condenser shunting the added resistor. On the
receivers which do not use a 100-ohm resistor
in the i-f cathode the resistor and capacity com-
bination should be added between the cathode
and ground. The value of the resistor could be
anything between 500 and 3,000-ohms. depend-
ing upon the reduction in sensitivily required

(Continued on page 60)
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THE tweeter loudspeaker is neces-
sary for satisfactory results
when using an f-m tuner, in or-
der to reproduce the higher frequen-
cies from 7,500 to 15,000 cycles.

A good dynamic speaker, such as
the Rolu G-12, which the writer tried
out in the laboratory, will have a
range from about 35 cycles to 7,500
cycles per second. This range will be
practically flat except at 120 cycles—
the hum frequency of most power sup-
plies—atl which point it will suddenly
dip in power output. Most speakers
are purposcly designed to have such a
characteristic, using a hum bucking
coil for cutting out the 120 cycle note.

As f-m extends upwards to 15,000
cycles, and by the way in a test the
writer could hear nothing above 14,-
000, the tweeter is called on to do the
job where the regular woofer speaker
leaves off. But unless some sort of
filtering device is employed, the
tweeter will not cut in at the right fre-
quency, may in fact absorb power
from the circuit at the low frequency
of 120 cycles. in the case of the Rolu
K-5 and at 35 cycles in the case of a
Jensen tweeter using a large series
condenser.

If a condenser is used to make the
tweeter cut in on the higher fre-
quencies and exclude the lows, a small
capacilty should be used if the tweeter
voice coil has a low resistance and the
woofer voice coil also is low. If the
woofer is high in resistance, either a

much smaller condenser should be
used or the tweeter resistance should
be higher.

The important point is that tweeter
resistance should be high compared to
the woofer at low frequencies and its
resistance, compared to tweeter, should
be low at high frequencies. In meas-
urements using a Hickok Vacuum
Tube Voltmeter and a Clough-Brengle
Audio Oscillator, it was found that for
all practical purposes the voice coil
d.c. resistance is enough for power cal-
culations. The power in the coil is
given by using the equation of Fig. 1.
In Fig. 2 is shown a scries condenser
setup which has been used by Pilot in
their f-m receiver. The complete cir-
cuit, including the woofer. is shown in
Fig. 3.

The diagram of Fig. 7 shows how
the woofer power decreases as the fre-
quency increases, due to the fact that
the speaker cone in many speakers of
the heavy dynamic type is soft. Some
speakers have a special cone, using a
stiff conical section near the voice coil
with the remainder of the cone soft.
This results in reproduction of both
highs and lows. A Rolu J-12 is typical
and had a response in certain circuits

ADD A TWEETER

FOR

F-M

by WILLARD MO0ODY

Commercial Operator

A considerable inerease in the overall range

of reproduction is had by adding a tweeeter

speaker and specially designed filtor units.

The Jenzen Co-Ax speaker makes use

of the wooferdweeter combination.

power. Also shown by Fig. 7 is the
decrease in tweeter power at low fre-
quencies and the increase at high. The
exact point of the tweeter cut-in ac-
tion will depend on the circuit and the
ratio of tweeter to woofer resistance.

A filter system used by Stromberg-
Carlson is shown in Fig. 5. Here the
woofer, Z1, receives energy from a sep-
arate winding. The highs are shunted
out by C1 and. as inductive reactance
increases with frequency L1 becomes
progressively higher and 