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i Be Your Own Santa This Christmas !
i with New Equipment from DAVEGA !

e — - T e e ey e e e

., FINEST McMURDO CHASSIS
ot EVER BUILT!

Two R.F. Stages
Variable Selectivity
Giant Jensen 18” Speaker
Finest Shielding
—1 34 Watts Undistorted

Complete including 18” Speaker
made by Jensen

i

v

S R,

Built to

Sell for

$350.00
Christmas Special

18930

Made by Radio Headquarters RCA

AR 77 WITH DUAL
R.F. ALIGNMENT

Christmas Special

139.50

HALLICRAFTER SUPER SKY RIDER

6 BANDS ® |5 TUBES
VARIABLE SELECTIVITY
2 R.F. STAGES
HI-FI-AUDIO SYSTEM
FOR FINE TONE

IMPROVED
RE{J}\ééTG;gN Christmas Special
1590
Hallicrafter Hallicrafter
S.20R $X23

R.F. stage, 2 I. F. stages,
9 tubes, noise limiter,
bandspread.

Christmas Special

49.50

THE SET THAT HAS
EVERYTHING. WRITE
FOR OUR SPECIAL
PRICE.

Federal Recorder
iModel P 12

Professional 12 recorder, 1§
watt audio public address, 25.00
mike and stand. Perfect record-

: ings.,
._'_ T Christmas Special
s List Price
g l!ﬁ,ﬁ%\ %ﬁ 2 over 79-50
' - $200.00

e

ACR-IlI
Communication
Receiver

Made to

Sell_tor 89 50
The ACR-lIl employs a
single-signal, lé-tube Su-
perheterodyne circuit w th
two tuned rf. stages, con-
stant-percentage electr cal
bandspread, and individ-
ual carefully isolated
oscillators.

NEWHALLICRAFTER UNIVERSAL
S-29 SKY TRAVELER 553-9.85
METERS

AC-DC battery operation, self-

LARGEST STOCK OF
MICROPHONES at the
lowest prices. Let us
quote you.

charging unit built in. Self-con-
tained antenna, elec-
trical bandspread. . 5 9 50

Christmas Special

DISTRIBUTORS FOR

Hallicrafters

National

Sargent

RCA

Hammariund

Howard

RME

and other famous makes

Sargent WAC44

Regul
Price 94.50
$139.50

Two stages, pre-selec-
tion, frequency monitor,
permanent alignment
from panel.

DAVEGA

AMATEUR DIVISION—63 CORTLANDT ST.. N. Y., N. Y.
* World's Largest Radio Dealer . .

Established 1879
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RADIO NEWS

BILL, YOURE ALWAYS

FOOLING WITH RADIO—=
OUR SET WON'T
WORK — WILL
You FIX 177

I'LL TRY, MARY,
ILL TAKE IT
HOME TONIGHT

o

1 CANT FIND OUT h
WHAT'S WRONG —
GUESS I'LL MAKE A
FOOL OF
MYSELF (i
WITH MARY

HELLO, BILL— GOT A
TOUGH ONE
TO FIX?

o

HELLO JOE - WHERE'VE
YOU BEEN LATELY—
AND WHERE DID YOU

IVE BEEN STUDYING RADIO AT HOME, BILL, 5AY -~ WHERE
WITH THE NATIONAL RADIO INSTITUT'E. You
OUGHT To TAKE THEIR COURSE. 1VE GOT

A GOOD RADIO JOB NOW. LETS MAKE A

LET ME LEARN cmwrr DISTURBANCE TEST - STARTING WITH
HELP YOU ANYTHING . £ THE AUDIO QUTPUT STAGE
ABOUT AND TESTING EVERY STAGE
T % RIGHT BACK TO THE
RADIO? ANTENNA. LISTEN FOR l‘t

THE CLICKS WHEN 1
“TAP THE GRID LEADS

N

&

DIP YOU LEARN
\ THAT TESTT 1T5
A GOOD ONE

b\/’

HERES THE TROUBLE,BILL, IN THE
FIRST 1.F AMPLIFICATION STAGE. 1|
LEARNED THAT TEST EVEN BEFORE
1 STARTED TAKING THE COURSE,
BiLL. 1T'S DESCRIBED IN A
FREE LESSON WHICH THE
NATIONAL RADIO INSTITUTE
T\ SENDS YOU WHEN
g YOU MAIL A
/('-: COUPON FROM
}j ONE OF THEIR ADS

N,

I'VE SEEN THEIR ADS
BUT | NEVER THOUGHT 1

COURSE
COULD LEARN RADIO AT

I'M CONVINCED NOW THAT THIS
15 PRACTICAL AND

A COMPLETE, I'LL ENROLL NOW

OR GET A JOB RADIO, TELEVISION,

WiTH A RADIO
BROADCASTING OR

MAIL THEIR
COUPON RIGHT

AND THEN | CAN MAKE
REAL MONEY FIXING
RADIO SETS

)

PLACES. AND THE
NATIONAL RADIO

TRANSMITTING
STATION

HUNDREDS OF MEN

AVIATION RADIO, POLICE

ELECTRONIC CONTROLS -}
RADIO IS SURELY GOING

INSTITUTE HAS TRAINED

A : FOR JOBS IN RADIQ
{ \ / OR INSTALL AND SERVICE
Al N 10UD SPEAKER SYSTEMS
/D 3
: o

T
| will send you a Lesson on
Radio Servicing Tips FREE

TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

_GOOD JOBS IN RADIO |

=

Clip the coupon and mail it. I'm so cer-
tain [ can train you at home in your
gpare time to be a Radio Technician
that I will send you a sample lesson
free. Exatnine it, read it, see how clear
and easy it is to understand. See how
my course is planued to help you get a
good job in Radio, a young, growing
field with a future. You needn't give
up your present job, or spend a lot of
money to become a Radio Technician,
I train you at home in your spare time.

Jobs Like These Go to Men
Who Know Radio

Radio broadcasting stations employ Techni-
clans ag operators and wmaintenance men
and pay well. Radio manufacturers employ
testers, inspectors. servicemen in good-pay
jobs with opportunities for advancement,
Itndio jobbers and dealers employ installa-
tion and servicemen. Many Radio Tech-
nicians open their own Radio sales and re-
balr husinesses and make $30, $40. $50 a
week. Others hold their regular jobs and
make §5 to $10 a week fixing RRadios in spare
tinwe.  Automobile, I’olice. Aviation, Com-
meretal Radio; Loudspeaker Systewms, Elec-
tronic Devices, are newer flelds oftering good
opvortunities to qualified men. And my
course includes Television, which promises
to open many good jobs soon.

Many Make $5 to $10 a Week Ex-
tra in Spare Time While Learning
The day you enroll, in addition_to my_regu-
lar course, I start sending you Extra Money
Job Sheets. start showing you how to do
Radio repair jobs. Throughout your course
I send plans and directions which have
helped many make 85 to $10 a week in
spare time while learning. I send spe-
cial Radio equipment; show you how to

conduet experiments, build eircuits. This
50-50 training method makes learning at
home interesting, fascinating. practical. |
devote more than 10 Lesson Texts excl

1y to Television, and eover Tele
mentals thoroughly in my Course.

You
Get This
Profes-
sional
Servicing
Instrument

This instrument makes practically any test
you will he called ubon to make in Radio
service work on hoth share time and full
time jobs. It can he used on the test bench,
or earried ulong when out on calls. It meas-
ures A.C. and D.C. voltages and currents;
tests resistances: lhas a multi-band oscillator
for aligning any set, old or new. You get
tlns instrument to keep as part of your
R. L Course,

Get Sample Lesson and 64-page
Book Free—Mail Coupon
Act today, Mail ecoupon now for Sample
Lesson and G4-pagke Book. They're FREE,
They point out Radio's spare time and full
time opportunities those in
Television:
and  Television; many letters
men I trained, telling what they are doing
and carning. Read my moncy back agree-
ment. Find out what Radio offers you. Mail
couhon in envelope or paste on penny pOst-
card—NOW!
3. E. SMITH, President
IAR, National Radio Institute
Washington, D. C.

Dept.

n

l{e has directed the train-
ing of more men for the
Radio Indunstry than any-
one else.

THANKS! (T CERTAINLY 16
EASY TD LEARN RADIO THE

YOU CERTAINLY KNOW
RADIO. SOUNDS AS
5000 As THE DAY
1 BOUGHT IT. A FEW MONTHS A0, AND I'M
THIS SPARE TIME
WORK 1S GREAT
FUN AND
PRETTY SOON
Lt BE READY 1
FOR A FULL ¢
TIME JOB

E. SMITH, President
National Radio Institute
Established 25 years

OH BiLL- I'M SO
GLAD | ASKED YOU
To FIX OUR RADIO,
1T GOT YoU STARTED
THINKING ABOUT

RADIO AS A CAREER,
AND Now YOURE
GOING AHEAD

i HAVE A GOOD JOB
NOW, AND THERE'S A
BIG FUTURE AKEAD
FOR US IN

RADIO

J. E. SMITH, President, Dept. (AR
Nationa! Radio Institutc, Washington, D. C.
Dear Mr. Smith: Mail me FRER, without obligation, your Sample Lesson and
64-page book “Iich Rewards in Radio” whieh tells about Radio’s spare time
and tull-time opportunities and explains your 50-50 method of training
men at home to be Radio Technicians, (No salesinan will call. Write I'lainly.)
Age......
Namie wst adls ey o o dados ) emed v 4 s dks § 5 ses s ew
Address ......... J oS B ool B i W
(6,777 State...........
23FR2
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N.R.1. WAY, 1 STARTED ONLY

ALREADY MAKING GOOD MONEY.

A

OUR WORRIES ARE OYER.

-——---------—---q
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BY THE EDITOR

HIS is the first issue of the new

year 1941. 1940 saw some remark-
able happenings and advancements in
the field of Radio. Frequency Modula-
tion became rather common-place and
Color Television was boomed. The
European amateurs were taken off of
all the bands, while the American am-
ateurs were reduced to 5 Meter mobile
and were finger-printed together with
all other communications personnel.
Television was off the air for a consid-
erable period of time and the instan-
taneous recording business boomed.
Ten inch recording discs with pseudo-
acetate surfaces made their appear-
ance and aided in the boom. A shift
of the stations located in the broad-
cast band as foretold in the June, 1938,
issue of Rapio News was decided in
1940. It will take place on March 29,
1941. All in all, it was an exciting
and eventful year in Radio.

* * ®

T IS the custom of radio magazine

editors to take a chance and fore-
tell what the future in the industry
will bring, so we will follow suit. 1941
should see Commercial Television be-
come a reality. Color Television will
become more commonplace and will
advance from the experimental stage
to a more generally utilized form of
entertainment. The amateurs will go
in for Frequency Modulation in the
mobile transmission band because of
the greater amount of coverage with
the small power available for mobile
work. An active and lively fight be-
tween the gentlemen using Frequency
Modulation and the regular broad-
casters using Amplitude Modulation
will take place to see which of the
two will have the larger listening au-
dience. Confidentially, we do not ex-
pect the Amplitude Modulation boys
to be dislodged from No. 1 place as
the advertising medium of radio.

Radio control will advance to fur-
ther horizons. Radio contrclled auto-
mobiles and radio controlled airplanes
are fast becoming a reality.

Traffic control of buses, trucks and
also trains will become quite common-
place in some localities.

Automobile traffic warnings and
traffic control by means of automatic
wired-radio signals to which the tour-
ist may tune his receiving set will
come into more general use, following
the successful experimentations on
the George Washington Bridge in
New York City. Home garages will
be built with radio-controlled doors,
following the lead established in some
of the newer communities in the
Middle West. Frequency Modulated
Phono-oscillators should make their
appearance and should be well-re-
ceived. In the field of Sound, mass
production may bring the price per

(Continued on page 52)
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Including Articles on POPULAR TELEVISION
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Check all
Th e sx-'2 8 these ime»
proved features! 15 tubes—G bands—Fre-
quency range 550 kc. to 42 mc.—~Two
stages preselection—Electrical bandspread
on ALL BANDS including international
short wave band—Calibrated bandspread
inertia controlled—Micrometer scale tuning
inertia controlled—Tone and AC On-Off—
Beat frequency oscillator—AF Gain—RF
Gain—Crystal phasing—Adjustable noise
limiter—Send-receive switch—80, 40, 20
and 10 meter amateur bands calibrated—
Wide angle “S”” meter—Improved signal to
image and noise ratio—Push-pull high fi-
delity, audio output—Band pass audio filter
—6-step wide range variable selectivity—
Phone jack—Improved headphone output.
Dimensions 201%” x 10" x 1434". Model
SX-28 with crystal and tubes. $159.50.

§-20R

The Model SX-24 is noted for its excellent perfor- We believe that, without exception, the new 1941 Sky
mance. This 9 tube, 4 band receiver has a frequency ~ Champion, Model S-20R, represents the best value
range of from 540 ke. to 43 mc. Has frequency sta- ever offered in the communications field. It has all

ili i i ltage : .
blht).’ .throughom a wide range of line voltage, the essential controls for good amateur reception.
humidity and temperature variations. One stage of

pre-selection. Terminals provided for break-'n 4 bands, Lres) from 540 kc. to 44 mc.,'9 tubes.
relay operation. Single-signal crystal filter standard Separate electrical bandspread. Battery—vibrapack,
equipment. DC operation socket—battery or vibra- DC operation socket. Dimensions 18%" x 85"

pack. Complete with 9 tubes and crystal {no speaker}.

x 934", $49.50. :
$69.50.

-
———nlﬂ‘“mmm_
- vm 2

-
‘\llﬂllﬂ_-‘-_
Only 10% down,

TR ‘ K
F = DIO SHAC , Mass.
bolance EASY PAY- EEENRTIH F3 RIADLO Sﬂm lHEVI(}Ahmgton St., Bostont
MENTS — prompt Vo GERPORNION ' _ 167 Was Free Catalog.
deliveries. Write [RRMEANNERN oT.. BOSTON. MASS. % Please Rush Fr ship m
eliveries e 167 WASHIHCTON { } Please

TODAY for FREE 1 in 3$
) E[\C osing
Catalog just off the {

press, showing
these and all other )
amateur equip= 3 1 { \ LR
ment, ) .

odelieesnenses®

< = i
an0-S SLOUST AWATEUR sisT8180T0
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The RADIO SHAC I

167 WASHINGTON ST. BOSTON, MASS.. U.S.A.
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Broadcast studio monitor.

Broadcast studio “gain-rider.”

Airplane radiop dispatcher.

. OBS ARE WHER ¢

As told to AUSTIN C. HART

Kansas City, Mo.
The profession of radio operator may

° YOR time on end radio publica-

{ tions have been so thoroughly

- devoted to the creed of publish-
ing the newest, the latest and the most
important discoveries of radio and the
kindred arts, that never a thought
ever entered the minds of the powers-
that-be that perhaps some of their
readers might like to put their radio
knowledge to the test of earning a few
shekels for them. That is, no one
thought of this until our editor said,
“Boy, search high and low for the va-
rious types of jobs available to radio-
men and, also, how to go about apply-
ing for them.” So we did as bid and
here’s the sum and substance of our
findings.

We, of course, are beginning with
the assumption that our readers have
the immediate qualifications for these
positions. That is, telephone first class

Checking units at a power station.

lead to any place but to operating; it

is. however, the best way to get going!

and telegraph second class licenses.
Of course, we may be a bit presump-
tuous, so if you haven’t as yet acquired
these licenses, send a note enclosing
fifteen cents to the Government Print-
ing Office, Washington, D. C., for the
REFERENCE GUIDE AND STUDY MATERIAL
FOR Raplo OPERATOR’S LICENSE. This
will undoubtedly aid you in passing
the examinations for the above
licenses. Now that we have jumped
over this hurdle, let us continue.

The “prowl car.”

Naturally, the first jobs we shall
speak about are those which have the
best opportunities, with a pension.
These are the Civil Service positions
which are to be found in local Police,
Interzone and State Police depart-
ments, Civil Aeronautics Authority,
Public Utilities and the Forestry Serv-
ice. The requirements for these posi-
tions are all the same, with the excep-
tion of the CAA, which places special
emphasis on the ability to handle traf-

Police radiop.

wWwWw.americanradiohistorv.com
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TWA airline traffic radiop.

Y ) U

fic at 35 words per minute, and the
Forestry Service, which insists on a
knowledge of Forestry plus phys-
ical fitness and the ability to make
weather maps. Openings for these
positions can be found on your local
post office bulletin board, with dates
when competitive examinations will
be held.

One of the first requirements for lo-
cal police departments and public util-
ities is residence qualifications. Some-
times, however, this is waived, as in
the case of the Bureau of Power and
Light in the City of Los Angeles, when
they require operators for their Boul-
der Dam, Victorville or Silver Lake
stations. Being outlying stations, it is
sometimes very difficult to fill posi-
tions in these localities. If the local
post oflice is outside of your immedi-
ate vicinity, you may request informa-

U. S. Army control radiop.

Transatlantic flight radiop.

tion from the Civil Service Commission
at Washington, D. C,, relative to the
dates for the examinations for CAA
or any other positions pertaining to
radio work. At this present writing
the Civil Aeronautics Authority is con-
templating the establishment of ap-
proximately one hundred new stations
in the United States and Alaska.

The next possibility is the airway
companies. Of course, TWA (Trans-
continental), American and United
Airlines are most likely to be well
supplied with help for they are the
best known, but there are many
smaller airways organizations scat-
tered all over the United States which
not only pay well but with which the
chances of obtaining employment are
very good. But one must be an opera-
tor with real ability for speedy han-
dling of traffic. The additional knowl-

Pacific plane radiop.

Ship-to-shore, ship’s radiop.

FIND THEM

edge of meteorology is an asset for
these jobs. A list of these companies
can be had from any call book con-
taining radio calls.

Broadcast stations are next in line
for assault, but, first, consider that
the larger stations are fairly well or-
ganized under union regulations. Then,
too, men over thirty years of age
would do well to forget them. The
smaller broadcast stations should be
contacted. Here education and back-
ground are great assets. After one
has had a lot of experience on these
smaller stations then, and then only,
should he try for the larger stations
or the networks.

From here we go directly to the
harbor telephone stations which are
gradually encircling the United States
from the Atlantic to the Pacific and

(Continued on page 61)

S. A. Pan Am. flight radiop.

www americanradiohistorv com


www.americanradiohistory.com

A typical scene from which are produced our talking pictures.

o T

Note monitor in the foreground, and boom microphene.

The Electronic Technique
o Making Talking Pictures

by JERRY COLDBY

Van Nuys, California

Nearly everybody sees the ““talkies’/, but here is the in-
side story of how the ““sound’/ part is preduced on film

cessful talking motion picture

was shown to the world by War-
ner Brothers and the Vitaphone Cor-
poration at Warner’s Theatre in New
York City on August 6, 1926, the mo-
tion picture industry with the aid of
Western Electric as represented by
Electrical Research Products, Inc., and
the RCA Manufacturing Company,
have endeavored to improve the ap-
paratus for recording sound on film to
the point of almost automatic perfec-
tion. Most of these improvements
came about through the practical
methods of experience and study,

SINCE the first commercially suc-

where Mother Necessity made it im-
perative that certain special appara-
tus be perfected to cope with different
temperature or acoustic conditions
which cropped up during production
work.

Although most of the major studios
have been using either RC4 or WE
equipment or a combination of both,
some of the latest developed apparatus
is housed in the Paramount Picture
Studios, Hollywood, California. There
are two general types of recording in
common use, the one generally in use
in the WE system being called “vari-
able density” and the RCA4 system is

www americanradiohistorv com
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termed “variable area.” Both are used.

Recording by the “variable density”
method gives a film record which
varies in density, producing the modu-
lations of light through a slit of con-
stant width. The sound track is pho-
tographed on the film by passing a
constant light through a device called
the light valve which consists of two
strips of duraluminum ribbon .0005
inch in thickness and .006 inch wide.
These ribbons are spaced approxi-
mately .001 inch apart and when placed
in a strong magnetic field and the sig-
nal passed through them, the ribbons
alternately come together and push
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apart. These ribbons have a natural
frequency of their own and are tuned
in a manner similar to that of a violin
string to a frequency in excess of
10,000 cycles per second.

Recording by the “variable area”
system consists of a slit of constant
width upon which is impressed a beam
of light which varies in its length by
means of a small mirror attached to
an actuated galvanometer producing a
sound track, which while of constant
density, varies in area.

In this article we will deal with the
Variable Density system inasmuch as
the sound engineers of the Paramount
Studios believe that the almost perfect
goal of high fidelity reproduction of
sound on film you now hear in your
favorite theatre is due to its method
of recording the signal.

There are many places to start from
in order to explain the various steps
of electrical amplification which are
applied to a sound wave, be it speech,
piano recital or orchestration, before
it is photographed on the final film,
but we think it is best to take the sig-
nal from the time it leaves a perform-
er’'s mouth through the various pieces
of equipment until it reaches the Re-
corder, where the original negative
has the sound track imprinted upon it.

As is commonly known, the Mike
Boom suspends a microphone of the
Dynamic type over the performers, suf-
ficiently distant from the subject to be
out of camera range. The Dynamic
microphone is very similar to the com-
mon type of Dynamic speaker having a
voice coil moving in a small airgap in
a concentrated magnetic field but in-
stead of the common paper cone, the
cone in this motion picture Dynamic
microphone is made of duraluminum
about 1/1000th inch thick.

The performer’s voice sets up a
movement in the diaphragm which
generates electrical currents. This
signal then goes into the pre-amplifier
portion of an RA-1001 pickup amplifier
which has been designed especially for
motion picture production. It consists
of an input transformer feeding a
WE 262A tube which is transformer
coupled to a Mixer dial, commonly
called a volume control. There are
three of these units in the Mixer con-
sole, each of which may control the
output of a microphone on the produc-
tion set. These three amplifiers, each
with its own volume control which are
manually controlled and set by a Mixer
operator, are coupled together to the
input of a two stage amplifier com-
posed of two 262A tubes, the output of
which feeds the Main volume control
for the recording circuit. This is called
the Booster section which boosts the
signal as much as 60 db (decibels) or
approximately 1,000,000 times the
power. There is a volume indicator
in this pickup unit for measuring the
level to the recording modulator and
the headphone monitor level for the
Mixer operator.

After the signal leaves the Main
volume control it passes through a
number of corrective circuits to en-
able the Mixer to make corrections for
reflections of sound, boominess of the
production set and other influences
which tend to lower the quality of the
signal. These circuits are, in the or-
der named, a low frequency suppressor
called a dialogue equalizer, tuned to
100 cycles, a high frequency booster
tuned at 5000 cycles and a 60 cycle
high pass filter designed to eliminate

B 0 e S50, R

R R e

MOTOR
CONTROL RECORDER
PANEL
DISTRIBUTOR RECORDER
FOR
MOTOR SYSTEMS CONTROL UNIT

"Q" TYPE
RECORDING CHANNEL

RA~1003
NOISE REDUCTION
AMPLIFIER
RA~100I
RA-1002A MAIN PICKUP
AMPLIFIER AMPLIFIER

AC OPERATED
«— FiL. AND PLATE POWER —>
SUPPLIES

The “Q” type recording channel illustrated in diagram and picture.

rumble in the extreme low sounds.
The first two named elements are ad-
justable in the amount of their effect.
These units are constant impedance
equalizing circuits which present a
constant load regardless of the fre-
quency and take the lows out and boost
the high frequencies. Also, this cir-
cuit is used because of acoustic prob-
lems.

The characteristics of the human
ear are such that it is necessary to re-
produce a signal at the same volume as
the source, assuming the use of a flat
system, in order to make the final out-
put an exact facsimile of the original
signal. Actually for theatre use, it is
necessary that the output be much
greater than the original source and
in order to compensate for this, the
low frequencies must be partially re-
moved to prevent ‘“‘tubbiness.”

From the corrective circuit we go
into two more stages of amplification,
the first being a single 262A tube
transformer coupled to the grids of a
pair of 294A tubes which are pentodes
and simultaneously coupled to the
grids of a pair of 262A tubes. The out-
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puts of the 294A tubes has connected
across them a volume indicator on the
secondary of the output transformer
which is a 500 ohm circuit. The out-
puts of the two 262A tubes are fed
through another step-down trans-
former for the headphone monitoring
of the Mixer and the Mike Boom oper-
ators. This is done so that these oper-
ators can judge the quality of the sig-
nal as it is being recorded.

In order to decrease high frequency
losses due to cable capacitance be-
tween the production sets and the Re-
cording Building, this circuit is further
transformed to an impedance of 123
ohms and transmitted to the building.

Arriving at the Recording Building,
the signal is routed to the proper re-
cording channel and transformed to an
impedance of 500 ohms and fed to a
Bridging Bus. This Bus is a termi-
nated line to which the recording cir-
cuits are connected. Various record-
ing units through their own AC Bridg-
ing amplifiers are connected to this
Bus. The monitoring circuit for the
recorder is also supplied b}{ this Bus.

Before the signal is imprinted on the
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original negative (dialogue) it must
first go through an AC Bridging am-
plifier, a modified D-86840, which is
designed essentially to drive various
recording equipment. This is a single
stage amplifier whose input impedance
is designed to bridge a 500 ohm cir-
cuit and which incorporates a pair of
WE 271A’s in push-pull.

Following the bridging amplifier is
a 7500 cycle low pass filter which feeds
a resistance pad followed by a match-
ing transformer which matches the 500
ohm circuit to the 2 ohm circuit of the
light valve. The output of this 7500
cycle low pass filter is bridged by a
Noise Reduction amplifier.

Noise reduction is accomplished by
decreasing the slit-width to approxi-
mately 3/10ths its normal width when
no signal is being transmitted. This
reduces the exposure on the negative
making the track lighter. The nega-
tive when lighter obviously makes the

W E. recording machine, known as a “dummy”. print darker, and less unmodulated

ORVER RS light will fall on the photocell in the

T2 3 sound projector. This reduces the hiss

OO due to the grains in the film emulsion.

MICROPHONES , , l }Vlﬁ}t’l the redug%d spacing between the
ight valve ribbons it is easy to see

D——]MFQNAL 1  Mamn pgcﬂol}z%m | | wmotorR  oohe that the passage of the signal would

D—/ picnor B omne CONTROL | suppLy cause the ribbons to “clash” more

D unIT uNIT easily so some means must be intro-

duced to prevent this. This is the

function of the Noise Reduction am-

Hov | eaoroeR plifier. This latter amplifier takes a
Ao ™A, um? sp’éé’g‘éé‘ﬁlé& portion of the signal, amplifies it and
sy o feeds it to a rectifier and filter net-

work which is also fed to the light
valve. This light valve is so polarized
— as to buck out the fixed DC bias on the

LS Al R I ac. ribbons thereby opening the valve up
o uniT to its normal width permitting the
. . passage of the signal of greater in-
Block diagram showing how sound pictures are made. (Continued on page 40)

TABLE I
VACUUM TUBE CHARACTERISTICS OF TUBES DISCUSSED IN TEXT.

WE
Tube

Amplifi- Plate Power
Grid Grid cation Resistance | Output
Voltage Voltage Factor Ohms Waits

Screen Control Plate Screen

Current Current

Heater or Plate
Filament Voltage

262-A

0V 135 —7.5 0.7 13.7 29,000 Low power tricde
with indirectly
heated cathode.
RCA 76 type near-
est equivalent.

294-A

10V 180 180 —18.0 14.5 3.3 105 100,000 1.2 Power amplifier
pentode with indi-
rectly heated cath-
ode. RCA 41 type
nearest equivalent.

271-A

5V 350 —20 51.0 8.6 2460 1.6 Moderate power fri-
ode with indirectly
heated cathode. No
RCA equivdalent.

300-A

5V 300 —61 60 3.85 700 5.6 Moderate power
filamentary triode
for Class A service.
RCA ZA3 nearest
equivalent.

275-A

5V 250 —B5 41 2.7 1170 3.2 Moderate power
flamentary triode.
No RCA equivalent.

284-A

10V 1000 —165 85 4.8 1700 33.3 Filamentary air-
cooled triode. RCA
845 nearest equivo-
lent.

310-A

10V 180 135 —3 5.4 1800 12 0.34 Voltage - ampli-
megohms fier suppressor-grid
pentode with indi-
reclly heated cath-
ode. RCA 1603 near-
est equivalent.

Wwww americanradiohistorv com
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by JONN F. RIDER

Dean of the Servicemen

FM Goes Commercial

P NHE latest word from the FCC is

that they have licensed about
. .15 stations operating with fre-
quency-modulated carriers to accept
commercial programs. Don’t confuse
this number of stations with the total
number now in operation in the United
States. There are many more in action
than these fifteen, but a large portion
of the total group are still functioning
as experimental stations. The fifteen
stations are spread around the country
and according to the FCC report, the
arca served by these stations 1s about
110,000 square miles with a population
of about 27,000,000.

Some of these stations are actual
networks, as for example the Yankee
Networlk covering New England and
the Don Lee Broadcasting System in
Los Angeles. The operating frequency
range of the stations which have been
granted permission to go commercial,
lies between 43.5 mc and 45.5 mc.

Just how soon the other FM stations
on the air will be given similar per-
mission is not known, or for that mat-
ter the exact number of station li-
censes pending, but it is known that
the requests for FM station licenses
are advancing at a rapid rate and that
construction of such stations is also
on the move. .

All of this means one certain thing,
namely that activity in FM receiver
sales will receive a definite push for-
ward and when receiver sales advance,
service activity advances along with
it. Since the major trend today is to-
wards the sale of receivers which em-
brace FM as well as AM form of sig-
nals, the servicing of FM receivers will
have to be taken in your stride. This
will not prove a problem. A greater
problem might be the explanation of
just what FM operation is to people
who might buy FM converters and
want them installed and those who
buy a combination receiver and want
to know what FM is all about.

Learning by Doing

‘BOUT 15 years ago we conducted
4 a radio school in New York City.
Being occupied in the daytime, the
school operated only at night and
those who were interested in attend-
ing (and if our memory does not fail
us, we had an enrollment of about 90
students) were content to show up
around 7:30 p.m. and stay until maybe
1 or 2 a.m., at least until the evening
lectures were finished. After several
terms we had to give up the school be-
cause our energy ran out. However,
what happened there has for all these
years occupied a niche in our mind.

Well, since that time we have ob-
served the manner in which students
react to different methods of training
and as is to be expected the man who
puts facts into his brain by actually
performing the deed seems to remem-
ber it much longer. With this in mind
we have wondered why more stress
has not been placed upon home study
by actual experiment. We realize
that numerous correspondence schools

provide equipment for the student so
that he can build the apparatus cov-
ered in the text and observe its opera-
tion. That method of teaching is ideal
for those people who are not in a po-
sition to attend a resident school.

But how about the practicing serv-
iceman—the man who is not taking
any courses of any kind, the man who
is doing service work each day as his
means of earning his livelihood? He
gathers facts from books, which is all
right as far as it goes, but would it not
be a good idea during some of those
spare moments, or perhaps during an
hour a day assigned for study, to in-
vestigate the theory contained in
bhooks by working upon equipment in
the shop? ... We've tried that and
it works marvels, so that we speak
from experience and that goes for a
number of men we know.

No book can cover every variable
during the explanation of a phenome-
non, nor can a book devoted to theory
anticipate every question which might
arise in the mind of that reader. But
when a man who is reading a text, or
has read a text, tries the things
spoken about, the means of answering
the questions which crop into his mind
are at his finger tips. More than that,
he can introduce the variables which
are seldom, if ever, covered in radio
texts, since their comprehension is
taken for granted when the basic con-
ditions are stated, and actually note
what final results develop. The mind
retains such details to a much greater
extent than when they are read in a
text or when they are quoted in a lec-
ture. In fact experience proves that
the laboratory work in school con-
tributes a tremendous amount to the
absorption of knowledge. And last,
but by far not the least, is the fact
that operating in this manner makes
it easier to read a text.

All of this does not mean that a
service shop must be turned into a
laboratory. Every radio service shop
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John F. Rider

has all of the needed equipment on
hand. If a man is reading a text on
vacuum tubes, it is a relatively simple
matter to make up an experimental
and very versatile test set-up for
checking operating conditions. In this
connection it is very interesting to
note, and this is not said in the way
of criticism, that much of the data
about available tubes does not con-
form with the specific conditions
created when the tube is used in the
receiver or amplifier or oscillator. By
this we do not mean that the tube data
are wrong, for such is not the case, but
we honestly believe that it is not as
practical as it could be.

The majority of texts quote the cor-
rect conditions and say very little
about what happens if the conditions
are incorrect. And strange as it may
seem, the condition which must be
understood is what happens when con-
ditions are not correct, for that repre-
sents the trouble which the service-
man must remedy. Why not take the
time to supplement text book reading
with some experiments? It'll pay out
in the long run.

Those Constructional Articles
E'LL start this short discussion
by first explaining to those men
who prepare constructional articles
for radio magazines that these few
comments are not intended as dis-
(Continued on page 56)

T
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by XKARL A. KOPETZKY, W9QEA

Managing Editor, Ranpio NEws

NROM time to time numerous at-

4 tempts have been made, both by

_ this publication and by others, to
engage the amateur in general in the
construction of a large number of uni-
versal transmitters and receivers,
which might be used in a national
emergency such as we might face were
this country to go to war.

One of the major problems confront-
ing such a program has been that the
design of either the receiver or the
transmitter produced a unit which had
a very limited application whenever it
was used for something other than
portable, or mobile, or emergency use.
Going into this matter more carefully,
it was discovered that the weak link
in the chain was the receiver, many
hams preferring not to build one since
they were unable to accomplish the
same efficient results in home con-
struction which might be obtained in
a manufacturer’'s product. Quite the
reverse was true with regard to trans-
mitters. In the matter of these rigs,
the amateur has long been known for
his ability and his desire to construct
his own transmitter along ideas which
he himself either originated, or copied.
In fact, the transmitter of the ama-
teur is one of his expressions of indi-
viduality. Taking our lead from this
situation, it was decided to dispense
with the construction of a receiver and
to design the emergency rig around
a manufactured receiver which might
be obtained from any regularly re-
liable source.

A number of considerations con-
trolled the choice of a receiver. It
had to be selective, it had to be rea-
sonably priced, and it had to cover all
frequencies in the broadcast spectrum
and to include everything down to be-
yond 10 meters. In addition to this,
it had to be portable and it would be
even more flexible if it were capable
of operating not only from batteries
but also from a 115 volts a.c. or d.c.
line. It also had to be light-weight
and not cumbersome in size, and in
the final analysis there would have to
be room within the receiver cabinet it-
self for the inclusion of a small, light-
weight, low powered transmitter.

Although there may be several re-
ceivers which fully meet this qualifi-
cation, the one chosen was the Halli-

The completed unit can be used on 115v. AC or 6v. DC.

An ideal unit for short hauls; and a starter

towards a standardized ham rig for Uncle Sumn

should a National Emergency ever be declared.

crafters Model S-29 Sky Traveler.
This little superheterodyne is tunable
from 540 to 30,500 kcs. in four bands.
Its size was not cumbersome, and bat-
teries are included directly within the
carrying case containing the receiver.
In actual field tests made with the
Model S-29 it was discovered that the
unit was extremely sensitive and se-
lective and that it was worthy of any
amateur’s desk if for no other reason
than that it was a steadfastly excel-
lent performer.. For example, using it
on a long trip through the West, we
found that the small collapsible an-
tenna with which the S-29 is equipped
gave sufficient pick-up to hear ama-
teurs from both coasts and from Can-
ada to Mexico. The receiver can also
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be used with 115 volts a.c. and d.c.

Included is a BFO and a band-
spread dial so necessary for commu-
nications purposes. As its sole draw-
back it might be stated that the an-
tenna would be very small when used
for transmitting purposes. However,
since the conversion was ours and not
the manufacturer’s, no blame for this
can be attached to the latter since he
designed the receiver especially to
work with its own antenna.

After we had removed the batteries
and designed the little transmitter to
go into the spot normally taken up by
them, we found that we had a truly
portable station and also one which
could be used on occasion with 115
v. a.c. and 6 v. d.c. storage battery.
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Inside the power-pack cabinet.

The completed unit, illustrated
above, is compact in every respect,
sufliciently light-weight to be easily
transportable, and even on the small
28 inch antenna, using 160 meter
phone, has done excellent DX work in
the neighborhood of from 10 to 30
miles with an input power of 12 watts.
On 10 meters a slightly greater
anmount of DX has been experienced.

Following the customary design of
the U. S. Signal Corps, the power sup-
plics are included in a separate case
to which a carrying handle has been
attached. Within this case are located
the batteries (and large over-size “B”
batteries were substituted for the
small ones which formerly were in the
receiver), the 6 volt d.c. vibrator
power supply (which is easily conver-
tible to 110 volt a.c. power supply by
merely changing a plug), and the 115
volt a.c.-d.c. lines emanating from the
receiver itself.

Sufficiently long connecting cables
were allowed between the battery and
power case and the receiver-transmit-
ter to permit the unit to be placed
upon a table and a power-supply-bat-
tery case to be placed upon the floor.
This obviated the necessity of disturb-
ing any antenna connection and any
settings of the transmitter in renew-
ing the batteries or doing any servic-
ing of the power supply, it being pre-
supposed that more than one power
supply would be available. In this
latter case, one simply detaches the
case which contains the exhausted
batteries and connects a fresh one;
meanwhile the one that is removed
may be renewed with new batteries,
or service work done on the power
supply as the case may be, without in-
terrupting the operating of the trans-
mitter-receiver proper.

Circuit Considecrations

Nothing much will be mentioned
concerning the circuit of the S-29
since it is a standard superheterodyne
circuit, and it comes fully wired, ready
to go. The transmitter, however, is
another story. Following the circuit
of the transmitter which appeared in
the February, 1940, issue of RADIO
News and which proved itself so suc-
cessful, the little transmitter is de-
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power-pack cabinet.
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Connector end o

signed along the very same lines. It
covers all ham bands down to and in-
cluding 10 m. It consists of a 6J5GT
Pierce oscillator coupled to a 6L6
metal tube amplifier. This is in turn
modulated, whenever phone bands are
used, by a 6V6 modulator. The modu-
lator tube is driven directly by a
single button microphone coupled
through a transformer. The power
supply is of the universal 6 volt d.c,
115 volt a.c. type and contains a Mal-
lory vibrator and a 6WS5G rectifier
tube for use with 115 volts a.c. No
115 volt d.c. power input is provided
to the transmitter.

The crystal is mounted externally
on the rear of the receiver unit and
the coils in the amplifier section of
the 6L6 are easily changeable through
a small door cut in the rear of the
receiver compartment itself.

A number of other refinements
were made. For example, a change-
over switch consisting of four Isolan-
tite pies was inserted in the side of
the receiver cabinet so that rapid
change-over from transmitting to re-
ceiving could be made by means of
only one switch. One secticn of this
change-over switch parallels the
“stand-by” switch appearing in the
front of the receiver itself, while the
balance of the pies are used to discon-
nect the “B” of the power supply of
the transmitter and to disconnect the
antenna from the receiver during
transmission.

Since the insulation of the collapsi-
ble antenna as furnished by the man-
ufacturer is of a rubber grommet va-
riety, and while entirely satisfactory

www americanradiohistorv com

The transmitter-receiver: Hallicrafter’s 8-29 at right, xmtr, left.
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Underchassis view of power-pack.
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Plug and switch details.

for receiving purposes, would prove
very poor for transmitting purposes,
the collapsible antenna was removed
from its socket and placed in the rear
of the receiver case. Here it Iis
mounted on two Amphenol Polysty-
rene stand-off insulators and held in
position by means of Mallory clips.
Connection to the antenna is made by
wire fed through the transmitter chas-

sis itself by means of Millen feed-.

through bushings which occupy little
space and do an excellent job.

Key and 'phone jacks to the trans-
mitter are reached through the rear of
the receiver cabinet in a slot which
already comes cut by the manufac-
turer. In order to use this slot, the
rear of the cabinet is removed, the
swinging metal “door” is removed and
the rear panel is turned up-side down
so that the slot, which formerly held
the a.c. receiver line, is placed on the
bottom where it affords easy access
not only to the plugs, but to the an-
tenna posts and to the key and micro-
phone jacks.

The resistance line, which the man-
ufacturer furnishes with the receiver,
is removed and two Ohmite 450 ohm
vitreous 50 watt resistors are substi-
tuted. One of these resistors is placed
in the bottom of the receiver itself
and the other is placed in the power
supply chassis. In making this change,
the constructor is advised to follow
the wiring carefully so as not to place
the resistors in the wrong legs.

In connecting the receiving part of
the antenna, a lead is run from the
former bushing which fastened to the
base of the column of the collapsible
antenna to the proper pie of the
change-over switch. F¥From there it is
run directly to an upper stand-off in-
sulator, making connection with the
collapsible antenna when it is placed
in the clips. In other words, when the
receiver is in operation, the antenna
is not disconnected from the transmit-
ter; but when the transmitter is in
operation, the receiver is disconnected
from the transmitter antenna circuit.

Construction

The transmitter chassis can be
made to order at a reasonable price
by almost any radio jobber, and it
measures 4%” by 7%” by 2%”. Ordi-
nary electralloy material is used. The

power supply chassis is a standard
Bud component measuring 7" by 77
by 2” and the power supply cabinet is
also a standard Bud unit measuring
1434" by 77 by 9%4”. Considering first
the construction of the transmitter, it
is extremely necessary that the fol-
lowing advice on the wiring and lo-
cation of parts be followed if the con-
structor is to get all of his parts with-
in the small space allowed in the
transmitter chassis.

First, locate all necessary holes and
drill them. Punch out all necessary
socket holes, wherever they are indi-
cated in the illustration. The crystal
6J5GT oscillator tube and the crystal
socket proper must be mounted above
the chassis by means of the Adm-
phenol cups, which may be obtained
at slight cost. A 5-prong plug is made
by sawing off the base of a Millen

5-prong coil form since not enough
room remains between the top of the
crystal socket and the bottom of the
meter were a regular 5-prong plug
to be used. A regular WMillen feed-
through crystal socket is mounted in
back of the side of the raceiver, and
connected by means of flexible leads
to the 5-prong plug so that the crys-
tal may be placed externally on the
side of the receiver where it may be
easily changed for rapid band-switch-
ing and changing of frequency within
any one band.

After the crystal and oscillator tube
sockets have been mounted, the bal-
ance of the tube sockets may be
mounted and the speech and modula-
tor transformers. Proceed now with
the wiring in the following order.
First, wire all filaments, terminating
them at the proper plug contacts.
Second, wire all r.f. wiring, including
the connections to the coil sockets and
to the Marconi network, which is in-
cluded in the amplifier output section.
After all the r.f. wiring has been com-
pleted, and there remains nothing else
to do in connection with this, then the
audio is wired. In connecting up the
r.f. circuit it is wise to bring out the
leads from the oscillator tube and the
crystal because with the inclusion of
the Hammarlund condensers, it will
be difficult, if not impossible, to get
at these connections in order to do
the soldering. Do not forget to leave
sufficiently long leads to connect in
the plate supply of the final amplifier
the meter which is indicated on the
diagram. Run all wiring by the most
direct route possible and make certain
that all leads are properly and tightly
soldered before going on to the next
one. A poorly soldered lead, in this
particular rig, will be most difficult
not only to trace, but to correct since
the units are jammed in so tightly due
to the small space available for the
transmitter within the receiver unit.

There is nothing tricky about this
1I5V.AC-6V.DC - INPUT

netlze 1H—-w

xotgs 3H-ex
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SEE FIG.
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PLUG

SEEFIG 3

Circuit diagram of the transmitter part.

R,—25,000 ohms, 1 w. Aerovox
Rs—1,000 ohms, 1 w. Aerovox
Rs—100,000 ohms, 1 w. Aerovox
R,—15,000 ohms, 10 w. Ohmite
Rs~—300 adjustable. Ohmite
Rg—25,000 ohms, 1 w. Aerovox
R~—5,000 ohms, 10 w. Ohmite
C1—.00005 mfd. mica. Sprague
Cy—.002 mfd. mica. Sprague
C3—.00025 mfd. mica. Sprague
Ci—.002 mfd. mica. Sprague
Cs, C:1—200 mmfd. variable. Hammarlund
MC200M
Co—25 mfd. 25 v. electro. Mallory
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Ci—.1 mfd. 600 v. paper. Sprague

Cs—.05 mfd. 1,600 ». Aerovox

Co—4 mfd. 1,000 v. Aerovox

C1o—8 mfd. 500 v, electro. Mallory
T1—Mike-to-grid. Thordarson T-23A457
To—Modulation Trans. Thordarson T-19M13
To—Universal trans. Thordarson T-14R40
CH—100 ma. filter choke. Thordarson T-57C53
Vibrator—Mallory 825

RFC—2Y5 mhy rf chokes. Millen
Connectors—Howard B. Jones

Tubes—RCA, Sockets. Millen

Tube socket shells. Amphenol
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circuit. It is an old-time and tried
one which has achieved publicity in a
wide number of radio publications, but
it is well to remember that grid and
plate leads should not be run close
together and that wire of sufficient
size, certainly not less than No. 16,
should be used in wiring the various
components together. The connec-
tions on the modulation transformer
are as follows: Terminal Number 12
connects to the plate of the 6V6, while
Terminal Number 7 is connected to
the high voltage supply, as is Termi-
nal Number 1 of the secondary, while
terminal Number 6 of the secondary
is connected to the meter, which in
turn is wired to the plate of the 6L6.
The use of series feed in the final am-
plifier requires that condenser C5 in
the plate circuit be insulated from the
chassis, while condenser C11 has its ro-
tor at ground potential.

As the constructor proceeds with
the work on the transmitter chassis,
numerous short cuts and idea will
doubtlessly present themselves. These
should each be carefully weighed be-
fore putting them into action. This
is one type of transmitter that ought
not to be ‘“thrown” together.

The construction of the power sup-
ply should be commenced now. There
is nothing outstandingly difficult or
different about this particular unit.
The construction is straightforward
and extremely simple. Holes are
drilled in the chassis to accommo-
date the various components in their
proper position, and the sole wir-
ing precaution is that the proper
socket or out plug contact, as indi-
cated on the diagram, should be used
in order to prevent a burn-out either
of the vibrator or of the power trans-
former. In the laboratory unit, wir-
ing was all tied in the best approved
fashion. This is a “show’” policy which
need not be followed by the amateur
unless he is the type of person who is
as proud of the bottom of his chassis
as he is of the top.

After the power supply has been
completed, the chassis of the power
supply and the batteries should be in-
ter-connected with the receiving trans-
mitter unit for test.

Testing the Unit

It is wisest to follow this procedure
in testing the completed unit. First,
the receiver is tested as if there were
nol any transmitter present. Follow
the manufacturers’ instructions, switch
the receiver to battery position and
check for reception on all bands. Nat-
urally, the collapsible antenna must
be extended to its full length, and
the change-over transmitting-receive
switch must be in the ‘“receive” posi-
tion. If the receiver does not operate
in the battery position, the “bugs,” in-
correct wiring, or mistakes in the ca-
ble connections should be instantly
traced down and all further testing
should be suspended until the receiver
operates in the battery position. Next,
the receiver is placed in the ‘“receive”
position for a.c. line operation, and a
similar test is made. The same pre-
cautions as stated for battery opera-
tion apply to the a.c. operation of the
receiver and no further tests should
be made until the receiver operates
properly on 115 volts a.c. Having gone
this far, the transmitter is all ready
for test on 115 volts a.c. Caution:
The transmitter does not operate on
115 wvolts d.c.! Insert the proper plug

(Continued on page 60)

by ALFRED TOOMBS
Special Washlanon Correspondent for RADIO NEWS

Cryptographic Broadcasts
ECRICY which surrounds the work
of the Defense Communications Board

serves to cmphasize the difficulties of the

dynamite-laden situation which they ap-
proach.
The Board, which has been working

steadily to draw up the plans by which radlo
would be regulated in this country in the
event of war, has one of the toughest assign-
ments handed any of the defense agencies.
There is no precedent to guide them and
they procced with the knowledgc that over-
sights in regulation of radio invite disaster.

There is evidence to support the belief
that armies and nations have fallen in Eu-
rope in the last fcw months because of the
use of radio It is, if anythmor is, truly the
dictators’ “secrct weapon.

The Tederal Communications Commission
has been quictly Jooking into an incident
which is illusirative of one typc of radio
activity against which we must quickly de-
vise an airtight dcfense. llns incident in-
volved the use of cryptography in a most
startling fashion.

The names of the individuals and the
broadcasting chain involved in this story are
withheld, because they were as innocent as
Furopean broadcasters who were duped
often in similar fashi n the chips
were up.

There was a program broadcast one night
over a national hook-up in the course of
which a sports announcer interviewed a
former heavyweight boxer. The continuity
sounded entirely natural. Not a single one
of the millions who listencd, not the station
managers who put on the program nor the
men who spoke it kncw lic had sent out the
fol]owmo message :

“S1r2S. S Queen LElizabeili sails to-
mgh/ mlh hundreds of airplanes for Hali-
fax, N. B.”

The message was conccaled in the con-
tinuity by means of cryptography. The
words were arranged by a predetermined
code and the men who had the key were
able to get the message. There was no ele-
ment of espionage involved, however. The
message was scnt out by a man who took
this mcans to convince skeptics that such
things were possible.

That our Army and Navy intclligence
services are woefully unaware of and un-
prepared for the possibility of such espion-
age activity is a truth whiclh is worrying a
few young and alert officers. The Trench
were unaware and unprcpdred—\\ hile traitors
had used Government stations to hroadcast
cryptographic messages which guided the
Germans to the weakest place in the defense
line, at Scdan. So were the British—until

a weak transmitter ashorc had guided into

Scapa Flow the submarinc Whlch sunk the
battleship Royal Arlk.

Reserve Officers, familiar with radio, who
have gone on active duty during the past few
months have told this writer that the armed
services are blissfully unaware of the espion-
age possihilities inherent in radio.

These young officers have pointed out the
ecase with which crytograms can be hidden
in regular broadcasts. Anyone who owns a
banana stand can put a spot commercial an-
nouncement on the radio—and write the
script himself. On a clear channel station,
an advertising spot with numbers and words
would carry for hnndreds of miles.

Those who are patrolling the short waves
—the Government agents and the Radio
Minutemen—are naive if they are looking
for code messages which will betray the fact
that they ARE code. For the sccret of a
good cryptogram lies in thc art of compos-
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ing it so that no onc will suspect that a mes-
sage is concealed.

I\or are carefully chosen words the only
method by which messages are hidden. Ior
example, consider the dlSCO\ ery which was
made about a broadcast emanating from one
of Furope’s most powerful short wave sta-
tions. l.isteners noted that the broadcast
was always preceded by a strange, buzzing
sound which apparcently was a burst of static,
and that the samc sound followed the pro-
gram.

Convinced that the sound was not static,
but a signal, an investigation was begun At
last, it was discovered that the noise was
made by a record, sped up so that it didn't
appear to bc scparate sounds. It undoubt-
edly was recorded by a listencr somewhere,
slowed down to normal tempo and the mes-
sage translated.

The possibilitics are almost endless. The
FCC rccognizes the diathermy sets which
doctors use as a potentlal tool of the spy.
A doctor with offices in New York which
overlooked the harbor could observe ship
movements, hroadcast his observations by
code to a doctor on the other side of town
who could rebroadcast to an outlying station
capable of secnding the message o a ship at
sea.
The FCC announcement of recent date
that it was summoning doctors to discuss
means by which diathermy machines could
be regulated so as to stop interference with
regular broadcasting reflected, in reality, this
concern. The FCC is anxious to get thesc
machines under control—and with good rea-
son.

This will give some idea of the problem
which the Defense Communicalions Board
faces. Observers are hoping that the Board
will approach the job with more vigor and
imagination than did the luckless Europeans

Army Radio Schools

HE Army for some weeks has been con-

ducting a survey of American radio
schools. It had dn‘ected mquiries to almost
every school of any size in the country. Be-
hind this activity lies the storv—which this
column tells here for the first iime in full—
of the Army’s plans for building a corps of
expert radiomen for defense.

As soon as the conscription machinery had
been set in motion, the Signal Corps began
to circularize radio schools to determine
which were qualified to give courses of
training in radio to the selectces. The an-
swers have now been analyzed, the schools
choscn and the training begun in some.

Young men who are drafted indicate on
their Army cards their profession and hob-
bics. If either of these is radio, the chances
arc they will be assigned to the Signal Corps.
Those whose expericnce is limited will be
sent o regular radio schools at the Army’s
cxpense. There they will learn to operate
and service radios, under a course, lasting
about three months, suggested by the Army.

In most cases, 1the school will be located
in the area in which their training camp is
sct up. The students will room and board
at the school. When they have completed
their siudies, they will return to camp for
practical training.

The Army is going to exccute contracts
with individual schools for the service and
will include in the contracts the cost of room
and board in schools where they are avail-
able.

This program is expected to continue for
several years—and it looks like prosperity
for a lot of schools.

One of the first schools to be “appointed”

(Continued on page 54)
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The finished instrument is easy to operate; makes a good lab unit.

DIRECT-READING

AUDIO FREQUENCY ANALYZER

by RUFUS P. TURNER, WIAY

Cambridge, Massachusetts

A ETHER to meet a necessity
' or only to gratify scientific cu-
riosity, to be able to identify
audio frequencies is a useful advan-
tage. The need arises often in the
usual round of radio experience. A
technician equipped to perform this
operation has no difficulty in setting
audio oscillators to desired frequen-
cies, determining frequency drift from
the measured pitch of a beat note, ad-
justing r.f. oscillators to a fraction of
a kilocycle, or identifying the tones
that serve as indicators in certain lab-
oratory measurements.

Perhaps, the most familiar method
of establishing the frequency of any
sound consists in zero-beating the lat-
ter with a beat-frequency audio oscil-
lator and reading the ‘“unknown” fre-
quency from the dial of that instru-
ment. This method is widely used but
requires special skill and somewhat
costly apparatus. At the same time,
it is neither rapid nor foolproof.

At least two instruments which sim-
plify audio frequency measurement
have been marketed for some time as
laboratory gear. Both types are rapid
enough of manipulation to hold down
berths on a fast production line if they
have to. But they are priced too dear

The author describes a meter which has
a miriad uses in the service shop or in

the laboratory.

for the likes of amateurs and service-
men.

The author has duplicated one of
these audio frequency meters on a less
expensive scale and it is shown in this
article. It is the well-known bridge-
type instrument; and while this ver-
sion will cost the builder just a trifle
more than five dollars if it is built in
accordance with the specifications
given here, it is definitely not a toy
and will give mighty good account of
itself. It is only necessary to feed a
tone signal of unknown frequency into
this device, turn the dial until a null
point is located, and then to read the
frequency directly in cycles per second
on the dial.

Looking at the Meter

Our bridge-type audio frequency
meter is shown in photographic per-
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Inexpensive to build. .

spective in figure 1; its simple circuit
diagram in figure 2. Constructional
details appear in the section drawings
of figure 4 which illustrate the most
facile manner of mounting the few
parts for straightforward wiring.

The instrument is very compact,
measuring only 43% inches long, 4
inches wide, and 3 inches high, and is
correspondingly light in weight. Being
of such small girth, it is barely a singie
handful. Some idea of its small size
may be gained by reference to the as-
sembly screws appearing in the photo-
graph, on the top and sides of the box.

The device covers the useful audio-
frequency spectrum—25 to 10,000
cycles per second—-in one complete ro-
tation of the frequency dial. There is
no range switching. The dial is cali-
brated to read 37 frequencies directly.

The dial scale is not uniform, as may
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CYCLES
PER SECOND

FIG.5

Dial Calibration.

be scen by figure 5, the divisions lying
at varying distances from each other
and tending to congregate to some ex-
tent at the high-frequency end. The
separation between 25 and 30 cycles,
the first two graduations on the au-
thor’s dial, is approximately three-
eighths of an inch, while the 10-kc.
line lies only one-sixteenth of an inch
from 9 kec! Increasing the diameter of
the dial disc will, of course, afford
wider separation of the higher-fre-
quency pomts However, no great dif-
ficulty is experienced in setting and
reading the three-and-a-half inch dial
shown here.

Main settings of the meter are made
with the large dial which controls the
dual %-megohm potentiometer, R4-R5
(figure 2), while certain auxiliary ad-
justments are effected with the small
knob, visible at the right-hand end of
the photograph, which controls the
1000-ohm potentiometer, R2. The
main dial is a National type O, chosen
because of its convenient diameter and
large finger-grip knob which permits
fine adjustments to be made without a
vernier. The scale is specially pre-
pared in a manner described farther
along in the story.

Feed-through binding posts of a Na-
tional FWH terminal assembly, used
to feed-in the unknown audio signal,
project from the left-hand end of the
box in the photograph. Directly be-
neath the small knob on the opposite
end of the instrument is seen the out-
put jack into which is plugged a head-
set, vacuum-tube voltmeter, or any
other good null detector.

The box shown in the photograph
was formed from 1/16-inch aluminum
and given a baked lacquer finish after
machining. The bottom is provided
with felt mounting feet as a protection
against table scratching.

The dial pointer was cut from a
small square of plain white celluloid.
the index line being scribed in and
filled with black marking crayon.

How It Is Operated

Operation of the a.f. meter is the
acme of simplicity; the design reduces
adjustments to a minimum. Witness
the following comprehensible direc-
tions:

Connect the input binding posts of
the meter to the output terminals of
the frequency generating device
(audio oscillator, hummer, driven tun-
ing fork, heterodyne, or the like) and
plug in a headset or vacuum-tube volt-
meter into the a.f. meter output jack.

CELLULOID
COVER DISC .

SPECIAL DIAL DISC

«——REGULAR DIAL DISC

FIG.6

Most generating devices are pro-
vided with transformer coupling into
the output terminals; but occasionally
this will not be the case and a trans-
former or isolating condensers will
have to be interposed between the
source and the meter, principally to
keep direct currents out of the latter.
The type of transformer used is not
of great consequence, although the
electrostatically-shielded type is high-
ly desirable {for this purpose. If
coupling condensers are used, they
may be 0.1-4fd. tubulars.

Now, advancing from either extreme
end, rotate the dial slowly until a null
pomt appears either as a marked re-
duction in (or even the elimination of)
sound in the headphones or as a dip of
the vacuum-tube voltmeter reading.
At this point the bridge is balanced
and the frequency of the unknown
signal may be read on the dial.

Null totality will depend upon the
amount of harmonic energy present in
the audio signal. Large harmonic con-
tent acts to broaden the null point or
to make the minimum less convincing.
Decided improvement may be achieved
without altering the dial calibration
by rotating the knob controlling R2
by a small amount. This auxiliary ad-
justment will in a number of cases so
distinguish the null point that easy
recognition of the proper dial reading
ensues.

Although headphones may be em-
ployed quite successfully with this a.f.
meter, a vacuum-tube voltmeter or
some similar visual indicator with
comparable high input impedance will
prove much more satisfactory. With
any such electronic indicator, the null
point is very distinct and narrow and
the instrument is shown to have sur-
prising selectivity for the type of de-
vice that it is. The very-low frequency
performance, not entirely satisfactory
with some types of headsets, is quite
gratifying when an electronic indica-
tor is employed. In the absence of a
conventional vacuum-tube voltmeter,
the familiar magic eye tube may be
used to considerable advantage.

Why It Operates

The a.f. meter is based upon Wien’s
bridge (see figure 3); a circuit, well-
known to students of physics and elec-
trical engineering, that has made its
appearance in several of the test in-

(Continued on page 57)
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Ci, Co—.0133 mfd. mica (made from the follow-
ing), .01 mid., .003 mid., .0003 mfd.

All 2% tolerance, Aerovox 1467
Ry=—2,000 ohms, 1 w. IRC.
R,—1,000 ohms, lincar taper IRC 11-108
Ry—1,000 ohms, 1 w. IRC

R—Dual 500,000 ohm pot. IRC CS$533-3333

J—Mndccl open-circuit jack. Yaxley A-1
Dial—National type O
Metal box—5"x4"x3"
Binding post assembly—National FWH
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Servicemand. fxperiences.

by LEE SHELDON
Chicago, Illinois

Speed is a neeessary thing if you want to be a suceess in servicing.

=

UR ’'phone rang, and Al answered
it. My partner is one of those

- fellows who repeats everything
he hears, so it was easy to follow the
conversation:

“Salutary Sales & Service! (Pause)
Yes, ma’am—we do. (Pause) Bran-
don, B-r-a-n-d-o-n, 4445 45th Street.
(Pause) Brunswick. Oh—Brunswick
31. (Pause) Right away, if you wish.
(Pause) Yes, I'll send a man imme-
diately. Thank you, Mrs. Brandon.”

He hung up quickly and turned to
me.

“Here, hired help,” he announced,
“here’s a call to—"

“T got it,” I interrupted.
4445 45th. Brunswick.”

“Right away,” he added.

“I got that, too,” I said, pulling on
my mackinaw. ‘“Who knows—maybe
I'm psychic!”

“Right away means now,” he replied.
“Stop talking and travel!”

I slowed down instinctively. No one
can crack the whip over me. I got
rights. When I reached the front door,
I stopped, snapped my fingers, and
said: “Woops! Almost forgot!”

While he watched, wondering what
was wrong, I deliberately took off my
coat and mackinaw.

“Look, my Fabian friend,” he said,
“answer that call, and we’ll play
games later!”

Without answering, I slowly rolled
down my shirt sleeves, buttoned my

“Brandon,

SOMETIMES WE

cuffs, and put on my coats.

“One must always be dressed prop-
erly,” I remarked, as if to myself.
Then, brushing my hands against each
other, I picked up my toolcase, stepped
back elaborately as I opened the door,
and walked sedately to the truck. I'd
show him!

I got a rag from under the seat and
wiped the windshield. Then I checked
the oil, and looked into the radiator.
I walked slowly around the bus and
kicked each tire. Then I went to the
spare, and listened for a leak at the
valve, holding the valve cap with un-
necessary daintiness.

When the inspection was finished, I
jumped into the driver’s seat and drove
off briskly. As I swung around to the
opposite curb, I glanced back. It was
very gratifying to get Al's reaction; at
fifty feet, I could see his neck was red.

Of course, I knew the customer was
waiting—but why not? They think
more of you when you're late. After
all—a Brunswick 31! Chances are that
a set like that is ten years old, and if
a customer has waited ten years, what
difference would ten minutes make?
With these thoughts in mind, I stopped
off for coffee.

I arrived at 4445 a little later than
I'd planned; but no matter—I'd be able
to boast of it later to my partner. Let
the customer burn! I rose high on my
toes and hummed as I walked into the
building.

FEEL LIKE THAT!
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Stooping over, I hunted for the push-
button under “Brandon.” Incidentally,
why is it the placement of all apart-
ment house bell buttons is never more
than three feet from the floor? We
live in a marvelous age: men fly
through the stratosphere, most pea-
nut machines work, and gadgets have
been devised to do everything but wrap
Christmas packages. Then why doesn’t
some contractor install a bell plate
that can be examined without drop-
ping to your knees?

Finally, under 4B, I fourd the but-
ton, and the door release buzzed its
mechanical welcome. I walked
through the lobby to the automatic
elevator and pressed the call button.
Nothing happened. This is unnatural.
Man, in this automatic world, has be-
come so conditioned that he expects
action whenever he pushes a button or
turns a knob. He feels gypped when
there is no whir, no music, or no swish
of water.

I opened both car doors, stepped in-
side, and closed them. With a toolbag,
this action is not simple. The car be-
gan to ascend before I could reach the
number 4 button. It’s a weird feeling,
being wafted through a strange eleva-
tor shaft to an unknown destination.
There were six floors in the building;
the car, of course, went to the top.

The doors opened, and I stepped back
politely. "An angry man entered,
slammed both doors shut, and—with-
out looking at me—poked button num-
ber 1.

“So who cares?” he muttered to
himself, pushing his mashed hat back
on his head. “Go back home to your
mother!”

At the main floor, he yanked the
doors open and strode to the street.

Just as I incarcerated myself again
and was reaching toward the control
panel, I heard a woman call.

“Yoo-hoo! Yoo-hoo!” she shouted.
“Would you mind waiting, please?”
She was leading a huge dog—a St.
Bernard that would be more at home
in a hunting lodge than in an apart-
ment house.

“Here,” she added, handing the leash
to me, “please hold him while I get my
baby buggy.”

Well, it was pretty tight after we all
got in. The woman had to lean over
the perambulator to reach the control
panel. The dog—which had to stand
on its hind legs—looked down at me as
if I was to blame.

“That animal been fed lately?” I
asked, hoping I didn’t resemble a lamb
chop.

“What floor?” she parried.

I knew I couldn’t get out first, so 1
said:

“Go on to number six—I'll get out
later.”

“How do you know I live on the
sixth floor ?”’ she asked on the way up.

“You'd know such things, too,” I re-

(Continued on page 65)
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Mike and Speake Placements

by Clark &.

Sound Engineer, New York, N. Y.

Jachion

By following the principles laid down by the author the
sound technician will be able to save time and money.

N order to apply intelligently the
correct placement of microphones
or speakers, the layman should

have a fair knowledge of audio acous-
tics and their application. Up to the
time that directional units were made
available it was largely a matter of
hit-and-miss in locating the various
microphones and speakers at a ‘“diffi-
cult location” and the results were al-
ways in doubt as far as satisfactory
reproduction was concerned. Not only
are the basic fundamentals needed by
the PA man, but by the studio engi-
neer, the recordist, and the amateur
operator who spends his time at the
mike in preference to the key.

Those who have engaged in public
address applications have gained most
of their knowledge from actual instal-
lation and operation of the equipment.
There are many, on the other hand,
that have had no opportunity to learn
from actual service in the field and
these are always eager to learn as
much as possible from those who have
been more fortunate.

Much information has been gleaned
from working with microphones in re-
cording and in PA work. These find-
ings will be passed along in the form
of information that has been found to
be most effective for specific cases.
Two things are certain: first that a
microphone be so positioned that it will
pick up, all frequencies with equal ef-
fectiveness and fidelity, and second,
that in the case of a loudspeaker that
it be placed in such a position that full
coverage without feedback be ob-
tained.

Microphone Placement

To begin with, the microphone
should be chosen for the particular job
at hand. If an installation is to be
made in a large concert hall, for ex-
ample, certain acoustical conditions

CONCERT ORCHESTRA
FIG.|

must be studied and analyzed before a
permanent setup can be made prop-
erly. First is the general layout of
the hall or auditorium. Is it large or
small, high ceiling or low, are there
any drapes scattered about over bare
walls, are any other factors present
which will add to or take away from
the efficiency of the microphone as it
is called upon to pick up the orches-
tra? All of these must be carefully
examined and considered.

Any large hall — unless treated
acoustically—offers quite a headache
to the PA man or to the sound engi-
neer from two basic phenomonae—
echo, or reverberation, and absorption.
Echoes are caused by the hard sur-
faces of walls which permit sound
waves to bounce around and actually
to return to their original source. Ab-
sorption is caused by over-draped
rooms with heavy carpets, too many
open windows, overtreatment with
sound-absorbing materials and also
from the presence of a large audience
in the auditorium.

Take, for example, the orchestra
setup illustrated in Fig. 1. This stage
is located at one end of a large audi-
torium and the seating capacity in the
audience is, say, 4,000 people. A bal-
cony and gallery are also included.
The problem is to project and amplify
the sounds picked up by the micro-
phone to the highest seat in the gal-
lery at a comfortable volume level.
This level must be carefully adjusted
so that the sound coming from the
speakers will be above those heard di-
rect from the orchestra without am-
plification. Remember that time or
time lag is all important in an instal-
lation of this kind. If the loudspeak-
ers are improperly located, the audi-
ence may “hear double.”

This is caused by the ability of the
sound to travel into the mike and out
through the speakers at a faster rate
than the direct sounds reach the audi-
ence. For that reason it is always
best to place the speakers on a line

with the front of the stage so that
they will be the same distance from
the audience as the performers, or
nearly so.

The correct type of microphone to
use for this particular installation will
depend upon whether it is to be per-
manent or temporary. If only a tem-
porary setup is to be made it will be
quite satisfactory to place a battery
of microphones in front of the per-
formers in a circle around the con-
ductors stand. If the orchestra is
large in number, fewer units will be
required as a rule. In some cases it
will be necessary to reinforce some
particular section of the orchestra
with another microphone and this
must be done properly in order that a
pleasing balance result.

A lot depends upon the ability and
discrimination of the operator who
“rides gain” on the program. While
on the subject of riding gain, may we
stress the importance of this when
such a large installation is used. Don’t
rely too much on the mikes for such a
large setup. The uni-directional type
of dynamic microphone can be used to
full advantage in this setup and their
use is recommended. These have the
ability to offer discrimination between
sounds that appear in front or in back
of the unit. They are designed so
that the sensitivity, or pickup ability,
is kept down for all sounds that ap-
pear in back of the mike, and possess
maximum sensitivity from the front.
If a Velocity mike is used, the singer
may face the microphone on one side
with the piano on the other.

Skating Rink
A typical installation for a skating
arena is shown in Fig. 6. Note that a
cluster of speaker trumpets are as-
sembled in a group and suspended
above the ice as indicated. These will
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SKATING RINK OR BOXING SHOW

FIG.6

vary in height according to the size
area to be covered. This same setup
would be used for a boxing show, etc.
The announcer usually is stationed
right at the ringside so it is necessary
that the speakers be kept out of range
of the microphone.

A close-talking variety of micro-
phone is best suited for this type of
installation as they have the ability
to keep out a lot of crowd noise from
being reinforced by the loudspeakers.
At any rate, it is a good idea to try
several types if they are available in
order to select the one most suitable.

Auditorium

One type of installation that ap-
pears every so often is illustrated in
Fig 7. This is commonly found in high
schools, etc. Many times a large group
of singers must be picked up as they
are assembled on the stage and where
they occupy considerable floor space.
It is well to use two or three micro-
phones of similar types mounted on
floor stands and placed in positions
about 8 feet apart as indicated. This
will permit satisfactory pickup and it
will not become necessary to increase
the audio gain of the amplifier to the
point where feedback will occur. This
might happen if we attempted to use
only one microphone and tried to force
it to take in too much territory. Many
auditoriums are not treated for echo
effects, and it is hard to adjust an in-
stallation of this kind when all of the
seats in the audience are empty. Suit-
able tone controls will offer some help
in reducing or offsetting certain con-
ditions, but in many cases they will
only tend to take away from the fidel-
ity of the equipment.

Many of the most successful pickups
of large orchestras are made with
only one microphone. This is sus-
pended from the ceiling, about 20 feet
above, and to the front of the stage.
If a soloist is to perform, another mike
is added for that purpose only. Some
installations use the solo mike as the
announcers mike. The correct type to
use, of course, will depend upon the
acoustics of the auditorium, but, as a
rule the uni-directional will be most
satisfactory. These may be adjusted
for maximum front pickup and are
capable of responding to a wide fre-
quency range.

Concert Band
An outdoor installation designed to
reinforce band music from a shell is
one that requires considerable experi-
ment. A combination of speakers, in-
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cluding both trumpets and flat baffles
have been found to suffice in most ap-
plications. More trumpets, or direc-
tional speakers, will be required when
the space to be covered is unusually
large in area. The time lag out-of-
doors is quite long and for that reason
the speakers must be located near the
band shell so that the people in front
will not hear “double.” A rather high
sound level must also be maintained
so that the sounds from the speakers
will predominate.

One of the best installations we have
heard is located here in Chicago in
Grant Park. Up until this last season,
the quality of reproduction was very
tinny and most unsatisfactory to listen
to. In fact, the distortion from bass in-
struments was enough to discourage
the music lover and to give a rather
poor representation of what actually
could be done with good equipment
and proper microphone placement.
There are other factors which must
be considered when making an outdoor
installation-—the wind being foremost.
Most of the larger setups use an oper-
ator, or some member of the band may
“fill in” and ride gain to compensate
in volume for varying wind conditions.

Pickup may be had from but one
microphone of the “8 ball” type, sus-
pended from the roof of the bandshell.
This will generally be sufficient for the
proper pickup characteristics needed
for this type of installation. Another
mike on floor stand may be used if a
soloist is to perform.

Small Orchestra
The proper type of microphone to
use for this will depend upon whether
the orchestra is to play out in the

GRANDSTAND

BALL PARK INSTALLATION
FIG8

WWW americanradiohistorv com

AUDITORIUM SPEAKER PLACEMENT
FIG.7

open, or on a small stage that has
plenty of drapes or other sound absorb-
ing materials. Proper placement for
this is illustrated. If the speakers are
to be used close to the microphone, a
directional type should be used. For
this we have used the Uni-Plex crystal
and the Uni-dyne dynamic with excel-
lent success. The loudspeakers should
be enclosed at the rear as much as
possible to prevent audio-feedback.
The directional type might also help
to eliminate this condition if they can
be used without destroying the effect
of wide distribution of the sound. The
speakers should be mounted as high as
practical in order that those sitting
nearby not get too much volume in
proportion to those farther away.

Piano Solo

First and foremost, the microphone
must always be positioned at the
treble end of the piano and never at
the bass end for best results. This is
due to the predominance of volume at
the bass end. The correct position for
this type of installation is illustrated
in Fig. 4. Always provide a carpet or
rug under the piano, and especially
under the microphone if it is mounted
on a floor stand. This is required in
order to eliminate unwanted reverber-
ation from the hard floor surface
which would cause a peculiar echo ef-
fect. The correct distance for the
mike from the piano will depend upon
the type used. Usually a grand piano
will have the greater volume, partic-
ularly if the top is open. Some ex-
perimenting will need to be done for
proper placement.

Vocal or Instrumental

The ideal setup is illustrated in Fig.
5. This may not be possible to use in
some cases. Much leeway is to be had
in the selection of proper microphone
for solo work. The broadcast studios
favor the Velocity and the Dynamic
types over practically all others. This
is one application where the Velocity
can be used to its full advantages. The
mike should be placed as near the
height of the soloists mouth as possi-
ble and the soloist should sing to-
wards the mike from a distance of 18”
or more. One thing must be avoided
and that is to avoid crowding of the
mike if a Velocity is used. Failure to
do so will result in a boomy response
and the quality will suffer. The dis-
tance from the piano or orchestra will
also need consideration. If only piano
accompaniment is used, and a single
microphone, the setup will be simply
as illustrated. A satisfactory distance

(Continued on page 62)
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by ROBERT KENDALL

Service Manager, Indianapolis, Indiana
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How to make money with the “midget sei”™ customer.

A Little Knowledge

" YVERY community must have its
{ young ‘“Edison” who goes about
scattering gems of technical in-
formation at the slightest provocation.
As a rule these tid-bits of radio theory
are entirely “home-made’” without any
apparent reference to the laws of
physics. We have a local “Edison”
nearby, who occasionally drops in to
use our tube checker, and now and then
brings in the remains of a receiver he
has taken in for “service,” usually with
a half dozen leads dangling loose,
whose original connection he has for-
gotten.

T’other day, while we poked around
in one of these mares’-nests, he en-
deavored to lighten our labors by pro-
pounding his theory of wave-traps. As
near as we can tell, his idea was some-
thing like this: The wave trap is con-
nected closer to the antenna post than
the r.f. coil and must be in line with
the antenna as shown in the diagrams.
Due to the fact the trap is in direct
line with the antenna, the radio wave
naturally hits the wave trap first, and
the signal runs around in the coil
winding until it becomes dizzy, and
falls to ground exhausted.

We refrained from any specific com-
ment on this, as experience has taught
us that entering into a technical dis-
cussion in such cases is a fine way of
ruining the best part of the morning.
Besides, we reflected, as he left with
the renovated receiver balanced on his
stomach, his theory was really not
much worse than some of the weird
ideas of other self-confessed “experts,”
which are sometimes published as
service tips, and who are we to attempt
to re-make the radio world single-
handed?

Service Diagrams

WE have long suspected, and local
jobbers confirm our suspicion,
that probably not more than 25% of
the service men own fairly complete
sets of service manuals, the remaining
75 % having little or nothing along this
line. (This is no reflection on the
value of the complete manuals pub-
lished each year, which no busy full-
time shop can afford to be without.)
This condition is largely due to the
fact that this majority is composed of
part-time men and small shops, many
of whom have entered the service busi-
ness in recent years, and the acquisi-
tion of a complete set of manuals
would require an investment far be-
yond their means.

The new condensed service manuals
recently compiled by a well-known
writer and engineer should be of more

than passing interest to this class, as
their cost is less than $2.00 each, a
price that almost any service man can
well afford to pay.

The A.C.-D.C. Midget

LAST year as the radio season passed
its peak, one of the leading manu-
facturers in the small set field appar-
ently dropped the $9.95 models for the
time being, and conducted a vigorous
campaign with a $12.95 receiver. This
year another prominent manufacturer
announced a line with a bottom of
$14.95, and wishful thinkers began to
hope there was a possibility of seeing
the last of the $9.95 job; but as the
first runs of advertising for the 1941
season appeared it was obvious that
the $9.95 set is here again in full force.
There have been all kinds of harsh
words passed on all sides about these
little headaches of the trade, and some
of the theories advanced as to the
cause and effect of the $9.95 jaloppy
are little short of comic. Some are
inclined to attribute their production
to pure cussedness on the part of the
manufacturer, which is ridiculous in
the extreme, as the manufacturer is
first of all in business to make money,
certainly not to make things tough for
the dealer and service man, and nho
man willingly sells his product for a
penny less than he has to. To assume
that the retail radio dealer would
rather sell these low-priced sets in
preference to those ranging from $25
and upward is equally ridiculous, es-
pecially in view of the short discounts
connected with these price leaders.
No doubt the manufacturer, jobber
and dealer are all equally fed-up with
the $9.95 set, which is probably only a
favorite in the trade with the punch-
board operator and the credit jewelry
store. Credit jewelry stores often fea-

ture these midget radios in their ad-
vertising, offering such low terms as
“50c down and 50c a week” much to
the disgust of the radio dealer. This
method of merchandising is not as pal-
try as it may seem at first glance, as
it is, on the contrary, a very effective
method of creating “store traffic” and
getting new accounts. These new cus-
tomers are quite apt to return to the
place where they have already estab-
lished credit on favorable terms, and
profit is made, of course, on the higher
priced items of the store’s regular
stock—jewelry in this case. Retail ra-
dio dealers, especially those handling
appliances, would do well to borrow
this leaf from the jewelry dealer’s
book, instead of cursing him as cut-
throat competition.

As for the service man, his opinion
of these little “stinkers” is often un-
printable, but he might as well face
the fact that these cheap receivers are
here to stay, and no amount of deroga-
tory remarks on his part will have any
appreciable effect on the situation.
Some of the service men’s ideas ap-
proach the absurd—one faction cven
going to the extreme of advancing the
theory that low-priced sets are in-
tended to put the service man out of
business, citing the $1.00 factory serv-
ice charge as supporting evidence.
This idea is so fantastic as to deserve
little consideration, as it is almost im-
possible to adduce any sensible reason
for such a motive on the part of the
manufacturer. The fact that radio
manufacturers so freely release all
necessary service information about
their products should be sufficient to
explode this fallacy. The bogy of the
$1.00 factory service charge was ably
dispelled by an investigation made by
John Rider some months ago. Mr.

(Continued on page 49)
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The finished high-fidelity tuner presents a pleasing appearance.

by OLIVER READ. WOETI

Technical Editor, Rapio News

For those who desire the very best in radio reproduction. or a fine re-

cording unit, this simple. inexpensive tuner will exactly fill the bill.

UCH importance has been
M placed on the equipment used

in conjunction with high fidel-
ity recording as far as the amplifier
itself is concerned, but little has been
said about the radio tuner. It is the
tuner that is responsible for the qual-
ity of the signal as it appears at the
input of the amplifier, thence to the
cutting mechanism of the recorder. If
the tuner is not capable of doing its
job, it stands to reason that the gen-
eral results from the finished records
will be unsatisfactory.

Most of the modern radio stations
are capable of transmitting all fre-
quencies as high as 5,000 cycles, some
even higher. For that reason it is
necessary that the radio tuner, which
is used to pick up these programs be
capable of detecting the full range of
audio frequencies in order that they
may be amplified and used for cutting
purposes or for regular radio recep-
tion and entertainment. .

Now, a tuner which is suitable for
general reception is not the ultimate
as far as being well adapted for re-
cording. In other words, it should be

especially designed for the purpose.
The music lover, too, is always inter-
ested in obtaining the finest type of
reception possible. In most cases,
these programs are broadcast from
local transmitters, at least within the
range of say 50 miles maximum from
the point of reception. This includes
practically any large city in the United
States, or even the smaller towns. In
other words, nearly everyone is within
range of some local chain broadcast.
If it is possible to limit the reception
to the local, it will then be possible to
eliminate much of the back-ground
noise which accompanies the more dis-
tant received signals. So, it is only
necessary that we include say a range
of 50 miles in order to have satisfac-
tory reception and that which is capa-
ble of giving the utmost in tonal fidel-
ity.

The tuner itself, as we have stated,
must be fully capable of including the
full range of audio frequencies and do
this without any form of distortion.
Of equal importance is the elimination
of hum. If this were present from the
tuner, obviously this would be ampli-
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fied by the amplifier and our reception
would be ruined. For that reason it is
important that we design the tuner
with component parts which will give
hum-free operation. There must be
no tube noise and for that reason we
must eliminate any high gain radio
frequency stages that might be guilty
of causing such a condition.

The detector of the tuner must be
of the type which allows perfectly
linear characteristics. In other words,
the rectified signal, or the program as
it appears at the output of the tuner
must be a true reproduction of the
original as far as is possible.

Now, there are two tvpes of tuners
commonly used. The first is the stand-
ard superheterodyne tuner which
makes use of one or perhaps two, in-
termediate frequency stages. The
more stages that are used, the greater
will be the selectivity and the greater
the selectivity the less will be the full
range of audio that can be had through
the circuit and then on through the
detector. For that reason, the tuner
herein described makes use of a stand-
ard T. R. F. circuit. In other words,
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it 'poes back to the “old” days when
we had what is known as a tuned radio
Jrequency receiver.

These were capable of excellent re-
production and this was made possible
by the characteristics of the circuit
which allows an even tuning range to
be employed on all received stations
that are at least 10 ke. apart. It is
possible to include the full range of
10 ke. without actually tuning into the
adjacent channel. If any “birdies” or
“whistlings” are present after the
tuner is constructed, we know that we
are actually passing a band width
greater than 10 ke. A special device
is made to eliminate the 10 ke. whistle
and it is obtainable as a standard part.
Its inclusion is justified in cases where
the “whistling” is heard at the output
of the tuner.

If the tuner and its associated am-
plifier are capable of a flat frequency
response, then we will be assured that
we will have a good chance of getting
an excellent recording. If they are
not, then it will be impossible to in-
clude the full range of audio fre-
quency.

For purposes of home entertain-
ment, of course, it is necessary that a
good loud speaker be used. Prefer-
ably one which has been designed for
general reception of the new Fre-
quency-Modulated signals. These
speakers are usually ideal in their
ability to reproduce all audio frequen-
cies from approximately 30 cycles on
up to 15,000 cycles, or better. Their
use is highly recommended particu-
larly when they are used in conjunc-
tion with the proper type of baffle.
The whole system, of course, will be
worthless if the loud speaker is not
capable of reproducing the frequencies
given out by the amplifier. Therefore,
we have factors which must be care-
fully co-ordinated in order to get the
ultimate; first, the tuner; second, the
amplifier; and third, the loud speaker;
or perhaps the cutter head on the re-
corder, if used for that purpose.

Some superhet tuners are capable
of giving excellent quality, while oth-
ers are not. The ones that are suit-
able are those which make use of only
one i.f. stage and have a detector,
preferably of the infinite impedance
type, so that a true reproduction may
be had. Nothing is simpler than con-
structing a t.r.f. receiver, or tuner,
and the one included in this article
can be duplicated by anybody who is
handy with a soldering iron, a pair of
long-nosed pliers, and simple tools.

We spoke of the detector, and it is
best, of course, to consider the de-
tector linearity in the t.r.f. receiver
as it is in a superhet. The detector
must be linear.

The use of automatic-volume-con-
trol is important if we are to keep the
received signal at a steady level. This
is particularly true if the tuner is to
be used in conjunction with a record-
ing machine. The operator, in order
to do a good job, must be sure not to
overcut or undercut the record. If the
tuner is not equipped with automatic
volume control, it is quite possible that
when a fade does occur on the received
signal that the operator will advance
the volume control on the recorder
and then when the station returns to
its normal signal strength the oper-
ator might fail to return the volume
control on the recorder to its normal
position. This might easily result in
overcutting of the record. So we have
included the automatic volume control
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Notice that no wiring at all shows above the chassis.

circuit in the tuner. It requires only
a few parts over a conventional tuner
designed without this feature. The
detector tube is a duo-diode-triode
type and was selected for its ability
not only as a detector but also the
fact that it included a suitable triode
which could be used either to make
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possible a step-up in impedance or as
an additional audio stage.

Our own particular application
called for some means whereby we
could step up the impedance so that
the output would be suitable for feed-
ing into standard inputs such as found
on practically all amplifiers. There

Ri—2 negohms, V> w, IRC
Ro=—300 ohms, Y5 w. IRC

R+—35,000 ohms, 1 w. IRC
Ry—2 megohms, 1, w. IRC

Rs—300 ohms, 1 w. IRC
R¢—35,000 ohms, 1 w. IRC
R:—100,000 ohms, V5 w. IRC
Ry—100,000 ohms, 15 w. IRC
Ry—100,000 ohms, 15 w, IRC
R, ,—500,000 ohms pot. Mallory
R1—250,000 ohms, V5 w. IRC
Rs+—25,000 ohms, 10 w. Mallory
R3—300 ohms, 10 w. Mallory
R, —500,000 ohms, I w., IRC
C1—3 gang, 370 mmfd. Meissner
Co—.05 mfd. 400 v. Solar
Co—.1 mfd. 400 v, Solar
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1500
SPK FIELD
SEE TEXT

C,—.1 mfd. 400 v. Solar

C:—8 mfd. 450 v. electro. Mallory
Co—.05 mfd. 400 v. Solar

C~—.1 mjfd. 400 v, Solar

Cs—.1 mfd. 400 v. Solar

Cog—.0001 mfd. mica. Mallory
C1p=—-.0001 mfd. mica. Mallory
C11—.05 mfd. 400 v. Solar

Cs—.05 mfd. 400 v, Solar

C—10 mfd. 50 v. electro. Mallory
T1—Plate & Fil. trans. Thordarson T-13R11
CH—Filter choke. Thordarson T-43C92
Cabinet—Parmetal, Chassis—Parmetal
Tubes—Hytron, RCA

BC-—Mallory 1Y4 v. Bias cell
Li—Antenna Coil. Meissner

Lo, Lo—RF Coils. Meissner
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is some gain to be had from the triode
as far as audio is concerned, but this
is actually not required. We spoke
before of hum content. It is necessary
to eliminate this hum wherever it
might appear. One of the most com-
mon points where hum is found in
modern circuits is cathode leakage
hum. By grounding the cathode di-
rect, as shown on the accompanying
diagram, and by making use of a
standard bias cell, we can keep the
cathode at ground potential and apply
bias by means of a separate potential
to eliminate hum that might appear
at the second detector cathode.

The general layout of the tuner is
rather important if short leads are to
result. It is imperative, of course,
that these leads be kept as short and
direct to the point as possible in order
to eliminate any overcoupling within
the circuit. Of particular importance
is the placement of grid and plate
leads. These should be kept as far
apart as possible consistent with good
wiring and in no case should they be
run together, or coupling will result
and the tuner will actually go into os-
cillation.

We do not recommend any deviation
from the original parts used and those
which are contained on the parts list.
There are, however, many of the units
to be found in the average experi-
menter’s junk box, or stock, and these
may be used providing the same char-
acteristics are had as on the original.
For example, the power transformer
may be one taken from one of the con-
ventional mantle type receivers. These
transformers are designed to handle
at least four tubes, including a power
tube, and the current range is in the
neighborhood of 65 m.a.

These will be very suitable for use
in this tuner. We might mention that
a conventional electro-dynamic speak-
er may be used for the tuner provid-
ing the power transformer is capable
of delivering the required current.
The field coil of the speaker should be
approximately 1500 ohms and if used
this field coil may replace the filter
choke shown on the diagram. Due to
the added voltage drop, occurring if

we use such a dynamic speaker, it will
be necessary to add an input filter con-
denser as indicated on the diagram by
dotted lines. If we fail to do this, the
voltage will drop lower than the value
required, which is approximately 250
volts. e

An alternate circuit is shown which
includes a single output stage, or

(Continued on page 58)

Manufacturer’s Specifications

Make: Talk-A-Phone.

Model: R-80.

Manufactured by: Talk-A-Phone Manufac-
turing Co., 1219 W. Van Buren St., Chi-
cago, Il

Motor: Constant speed, 115 v. 60 cycle.

Turntable: Weighted 10” diameter.

Cutting Head: Crystal—high-impedance.

Pickup: Crystal—high-impedance.

Turntable Speed: = Standard speed (78
r.p.m.)
Drive: Undercarriage type.

Amplifier: Self-contained 3 stage.

Remarks: Cuts records up to 10” diameter.
Uses inexpensive cutting and playback
needles for maximum economy. Entirely
self-contained in a portable carrying case.

Description
The Talk-A-Phone Portable Recorder has
been designed to offer a wide range of ap-

plications. The Model R-80 is actually three
instruments in one. (1) a well-designed,
easily operated recorder; (2) a very efficient,
high quality record player; (3) a complete
public address system.

The model R-80 makes records of an ex-
ceptionally fine quality when used with a
microphone or when used with a radio. It
plays the recordings it makes, or also plays
any standard ten-inch or twelve-inch com-
mercial phonograph records. When used as
a public address system, it develops full three
watts power output.

The recording equipment contains a power-
ful induction motor, with an internal rim-
drive to a balanced turntable. The motor
maintains a constant 78 r.p.m. speed. The
Model R-80 employs a crystal head for cut-
ting, and a crystal pickup for playback. Cuts
records up to 10 inches, outside to inside,
grooving 110 lines per inch.

The amplifier tube complement is as fol-
tows: 6]7, 607, 6K6, and employs a 6U5 as
a volume indicator, the amplifier is powered
with a 5\W4. The Model R-80 employs a 614
inch loud-speaker. A selector switch is em-
ployed to instantly shift from “Record” to
“Playback” to “PA”; a combination volume
control and on-off switch; tone control; and
a separate motor switch are included.

The control panel contains an extra input
jack which can be used in conjunction with
a radio tuner, in this position it is possible
to mix the radio tuner with the microphone
for recording purposes, or may be used as an
amplifier for the Radio Tuner.

Comments

The Talk-A-Phone Model R-80 recorder
utilizes a basic recording mechanism that is
to be found on practically all inexpensive
recorders. It has been designed for non-
professional use and is not capable of cut-
ting records having diameters in excess of
the 10” size. This limits the recording time
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to approximately 334 minutes per side on a
10” disc. We have received many requests
for a discussion on this type of recorder
which is representativc of many appearing
on the present market. Regular commercial
records up to and including the 12” size may
be played on this equipment, however. The
operation of this recorder is simplicity it-
self, and anyone may cut records with good
success by following a simple procedure. It
is only necessary to place a blanlk disc on the
turntable, start the motor, place the cutter
arm in place directly over and above the
starting position on the blank (about 1750
and lower the arm on to the disc. The thread
should “kick-in” toward the center of the
disc. If it does not, the pitch of the cutting
needle should be altereg so that it does.
The thread must never be permitted to be.
come caught under the cutting needle, as
this would cause the needle to jump over the
thread and then return to tlhie disc. This
would spoil the recording. The cutting
needle (stylus) should be changed after cut-
ting two 10” records. The bujlt-in amplifier
has satisfactory quality for all but the finest
installations where high-fidelity would be re-
quired. The 624” dynamic speaker provides
sufficient output so that the amplifier may be
used for a small public address system. This
onerates in conjunction with the microphone
supplied so that a system may be set up on
a few minutes notice and will be ready to
operate. The complete recorder comes com-
plete with recorder mechanism—microphone
—amplifier—and playback pickup all mounted
in a sturdy carrying case which is finished in
striped airplane cloth with a comfortable
handle. Size 16” long, 16" deep, 14” high.
Weight approximately 45 Ibs.

The Reader Asks

What is the basic difference between so-called
“Home Recording” and “Semi-Professional Re-
cording”?

ANSWER: The difference may be secn
readily by considering ihe following explana-
tion: Home recording is chiefly a hobby
similar to amateur photography. ~ Instanta-
neous records are cut on inexpensive discs
(blanks) with inexpensive needles and on
inexpensive equipment. The entire mechan-
ism is designed for maximum economy and
for simplicity of operation. Even a child
maey turn out vecords successfully with the
home recorder by following ‘a few simple
rules and insiructions as provided by the
maker for his particular machine. The lim-
itations are: that the recorder is only capable
of cutting up to records of the 10" size at
standard speed of 78 r.p.m. at approximately
100 lines-per-inch. This lints the playing
time to about 3% wminutes which is not suf-
ficient for anything but a short topic. More-
over, the equipment, being of inexpensive
design and construction, must use compo-
nent parts that may be turned out by the
manufacturer on a quantity basis, and this
large production procedure does mot allow
much time to be spent on each individual
machine in order that it receive the atten-
tion given to the larger recorders to obtain
a high degree of accuracy on all of the mov-
ing parts.

The Semi-Professional recorder differs
from the home recorder in several respects.
These are usually housed in Ilarger poriable
carrying cases, include a muchk heavier turn-
table of either the 12" or 16" size, contain
an amplifier that is capable of greater power
output at lower distortiosn, provide means
for more accurate adjustinents to be made on
the equipment, includes a constant-speed mo-
tor having greater horsepower, and are
equipped with a high-quality cutter and
playback pickup. These machines are capable

(Continued on page 60)
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"MAINTENANCE

by W. H. BOHLKE

Director of Test Equipment Merchandising, R.C.A. Mfg. Co., Camden, N. J.

Examples of high resistances & low voltages: their

detection and measurement with new type equipment.
Part 3

N this article we shall deal with
the requirements of apparatus
= suitable for the measurement of
voltages and resistance in the various
types of receivers and transmitters
utilized in the different fields which
are encountered in the communication
service shop.

Voltage measurements upon receiv-
ing and transmitting equipment may
be varied. When analyzed, they con-
sist of three major classifications,
namely, operating, control, and signal.
In the classification of operating volt-
ages will be found both d.c. and a.c.
voltages, the former being the fixed
d.c. potentials which are applied to the
various elements of the vacuum tubes
used in the communication systems.
The second group, those which are
identified as being of alternating char-
acter, are the alternating voltages ap-
plied to the vacuum tubes to heat the
electron emitters, those applied to the
rectifying vacuum tubes from power
supply transformers, and primary
power-supply voltages. Essentially
this group embraces all a.c. voltages
other than those which can be con-
strued as being signal voltages.

By “control voltages” are meant
those d.c. voltages which are variable
and are developed as the result of the
application of a signal to some circuit,
where, by the process of rectification
and proper filtering, the final d.c. volt-
age used to control the operation of
other components is created.

By “signal voltage” is meant the
signal itself irrespective of its fre-
quency, origin or application. In view
of the fact that signal voltages are
not vital to the contents of this issue,
we shall say very little more about it.
This leaves operating and control
voltages as subjects of interest in this
issue.

Very closely associated with both
operating and control voltages is the
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matter of resistance. This is easy to
understand in view of the fact that
the operating and control voltages ap-
pear across numerous resistance units;
in fact, a form of control with respect
to magnitude of the control and op-
erating potentials is the function of
resistance in numerous installations.
Therefore it is logical that when one
is concerned with operating and con-
trol voltages, that interest should si-
multaneously be focused upon resis-
tance. So that a clear picture is avail-
able of what the requirements are for
such measurement of voltage and re-
sistance, it might be well to look into
the conditions found in the various
types of radio receivers which come
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within the operating zone of this com-
munication service shop.

Although it is true that the basis
of this series is that such similarity
exists between the servicing require-
ments of the conventional radio broad-
cast industry and numerous branches
of the communication field that the
competent service shop should be ca-
pable of communication service, suffi-
cient difference nevertheless is found
in the units employed in the different
branches of the communication field
and electronics in industry, that a gen-
eral resumé is in order.

Operating Voltage Requirements

Speaking in generalities we find
that d.c. operating voltages employed
in receivers used for broadcast recep-
tion, private aircraft, private marine
and police systems approximate from
about 1.0 volt to several hundred
volts. In this there is nothing unu-
sual, but when we examine the condi-
tions under which these voltages are
applied to the various tube elements,
then we find that in very many in-
stances comparatively low d.c. volt-
ages are applied to circuit compo-
nents through fairly high resistance
values. This establishes one required
characteristic for the voltage measur-
ing device, namely, that it have a high
input resistance, or high ohms-per-
volt value, if you want to put it that
way. The second requirement, which
is easily met, is the high voltage meas-
uring limit of about 1,000 volts d.c.

Concerning the input resistance
characteristic of the d.c. voltmeter, we
note that during the past three or four
years a general movement towards
the use of higher input resistance volt-
meters has taken place. Starting with
the 1,000 ohms-per-volt unit, the next
step was the 20,000 to 35,000 ohm-per-
volt instrument. This second category
offered definite advantages over the
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Fig. 5. Receiver points of voltage measurement.
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first in that it minimized loading of
the circuit under measurement. As a
strictly portable instrument for possi-
ble use in places where neither a.c. nor
d.c. power-supply sources are avail-
able, this medium high ohms-per-volt
type of d.c. voltmeter has application
and affords advantages over the 1,000
ohms-per-volt d.c. instrument. This is
so even though it will tend to load
some of the low-voltage circuits, par-
ticularly diode rectifier and control
voltage circuits. For shop use and in
those places where a.c. power is avail-
able, the a.c. operated electronic type
of vacuum-tube voltmeter designed to
measure d.c. voltages, is the ideal in-
strument which meets all of the d.c.
voltage requirements of the complete
gamut of receivers found in the gen-
eral communication field.

In this connection it is of particular
significance to appreciate the impor-
tance of control voltage measurement.
Recognizing the importance of control
voltages in home broadcast receivers
and the tremendous advantages which
are established when these voltages
can be measured during operation,
even greater advantages accrue when
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Fig. 1. Typical photocell application.

such measurements can be made on
the receivers utilized for aircraft and
police operation. In these systems
sensitivity is of tremendous impor-
tance and since both sensitivity and
noise control are associated with those
systems wherein control voltages are
developed and those circuits to which
control voltages are applied, it is of
paramount importance that the device
utilized to measure these d.c. poten-
tials be of such design that measure-
ment is possible with the receiver in
operation.

This is best accomplished with the
electronic type of instrument. In fact,
it is entirely justifiable to say that it
is about the only way that it can be
done accurately and rapidly without
in any way Interfering with the actual
performance of the receiver. And since
this advantage is possessed by the elec-
tronic voltmeter under the most ad-
verse conditions, it stands to reason
that all of the other d.c. voltage meas-
urement requirements are fulfilled
best by a measurement device of this
character. This is not a theoretical
statement. It already has become an
established fact.

The reasoning behind this statement
is simple to comprehend when we
check the circuits employed in radio
receivers of private aircraft, private
marine, home radio and auto radio,
which includes the police systems.
Voltages ranging from 1 to perhaps 10
or even 20 volts are developed across,
and applied through, resistance net-
works approximating between 100,000
ohms and as high as several million
ohms. Measurement of from 1 to 5
volts, representing the low limits of
control voltage for maximum sensitiv-
ity, by means of voltmeters which have
total input resistance ratings of from
200,000 to 350,000 ohms for the 10-volt
range results in erroneous conclusions
simply because of the loading of the
circuits under measurement by the
comparatively low resistance of the
meters not of the electronic type. In
fact, under certain conditions depend-
ing upon the constants of the circuit
being measured, the application of a
conventional voltmeter probe which is
not specifically designed for use in cir-
cuit where signals exist, will materi-
ally influence the magnitude of the
signal, therefore the amount of con-
trol voltage. In fact, such application
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might kill all of the signal entirely.

Operating Voltages in Industrial
Applications

A similar condition, although not
necessarily related to radio applica-
tions, exists in electronic equipment of
numerous types employed in industry.
Some of these units involve fairly high
power, in which case sensitivity of the
voltage-measuring device is not para-
mount, but on the other hand there
are very many industrial applications
of electronic equipment where a very
high order of sensitivity is especially
needed. And as it would happen the
radio serviceman who has a communi-
cation type of service shop is far more
apt to secure work covering the latter
type of equipment than the former.

In this second classification of ap-
paratus we find very high gain ampli-
fiers operating at very low values of
voltage, some of which are associated
with photocell units. In these units
the important voltages developed are
between a fraction of a volt to about
6 to 8 volts across resistances ranging
from 1.0 megohm to about 10.0 meg-
ohms and sometimes higher. Some of
this apparatus operates over quite a
range of voltages between light and
dark values of illumination, whereas
others are within much closer limits.
The closer the limits, the more accu-
rate must be the voltage measurement
under actual operating conditions,
which calls for minimum loading. An
example of photocell type of electronic
apparatus is shown in the schematic
of Figure 1.

Resistance Measurements

In line with the measurement of
voltage, as stated before, is the meas-
urement of resistance. In this connec-
tion no special considerations are
found in the various types of installa-
tions embraced in this general subject
which are not found in the usual run
of broadcast receivers. Perhaps we
might say that the tolerance of resis-
tors is more generally specified in the
different communication systems than
in radio receivers. As a part of re-
sistance measurement is not only the
determination of ohmic values of fixed
resistors but leakage resistance values
as well. But this again is not native
to communication systems only. When
we consider electronic equipment in
industry, there we find that leakage
in a number of different kinds of sys-
tems is important, which introduces
the need for measurement of high val-~
ues of resistance, anywhere from 50,-
000,000 ohms to 1,000,000.000 ohms.

Considering the new trends in cir-
cuit design of radio receivers, the
range of resistance embraces the low
values of coil resistance to fixed plate
load resistances approximating 15
megohms. About the same range, per-
haps slightly higher, embraces, elec-

? ? ?

Fig. 4. Second step towards the bench.
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tronic apparatus in industry. Values
in excess of these limits appear in the
form of leakage, which, as stated, can
run very high, yet comparatively low
values of say 25 to 50 megohms are
quite significant when resistances of
the order of 5 to 15 megohms are used
in any one of a number of balanced
circuits, requiring certain voltages
across these balanced circuit resistors.

We appreciate the fact that many
different types of resistance measur-
ing devices are available, but even so
it is necessary to recognize certain re-
quirements. The higher the value of
resistance to be measured, the lower
must be the current used during meas-
urement. Expressed differently, this
means that since the normal wattage
rating of these high values of resis-
tance is low, the resistance measuring
device must be of such character as
not to overload the resistor being
checked by passing too much current
through the circuit. In other words,
thehsensitivity of the device must be
high.

Efficiency of Operation

The efficiency of d.c. voltage meas-
urement is the ability to measure
whatever d.c. voltages exist in a radio
receiver, amplifier or other form of
device between normal limits of a
small fraction of a volt to say 1,000
volts, irrespective of circuit arrange-
ment—that is the paramount item. We
can look at schematics of various kinds
until blind, and imagine myriad com-
binations of elements to form circuits,
but by no means will we embrace all
of the combinations which all of the
people who work on such receivers
can conceive. Naturally some of these
circuits may prove to be beyond the
scope of any existing equipment. But
it is also true that it is possible to
project existing circuit combinations
and add them to those already extant
and so establish the required scope of
equipment so as to cover the needs of
a field of operation.

Essentially, and we say this with-
out fear of contradiction, such a volt-
age measuring device is one which is
electronic in application and measures
voltages up to 1,000 volts or higher.
Since the measurement of resistance is
practically synonymous with the meas-
urement of d.c. voltage, we again say
that the ideal instrument required for
such application, one which will have
not only the longest possible life, but
which will afford the greatest efficien-
cy, is a combination of a resistance-
measuring unit and a voltage-measur-
ing device. Admittedly, separate units
will function and produce the same
final result, but when cost, speed of
use and all of the other related factors
are considered, the combination of
these units is the ideal.

A.C. Operating Potentials
As far as a.c. operating potentials
are concerned, there isn't very much
to be said, except for one thing. To-
day the industry classifies power-fre-
quency measurements as one group
and audio-frequency voltage measure-
ments as another. Yet when we con-
sider the full range of the audio fre-
quencies utilized in practice we auto-
matically embrace the power frequen-
cies. Practically all the apparatus em-
braced by this general communication
field and the other equipment makes
use of a.c. voltages which are within
the power frequency range or in the

(Continued on page 46)
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AVIATION RADIO

by CHARLES J. SCHAUERS

ITH 1940 being “forced down” into
Wretirement by the swift “take-off”

of 1941, the aircraft radio industry
looks back in retrospect to find that it had
contributed more than its usual sharc of
services and equipment to the aviation in-
dustry during the preceding 12 months; not
only from a “pure” business standpoint, but
also from the viewpoint of added safety and
flying efficiency for aircraft in the air, which
utilize the newer radio aids to navigation.

The Civil Aeronautics Authority (CAA),
the well known government agency, in col-
laboration with other governmental agencies
and civilian research organizations, con-
ducted many experiments and did much re-
search work with new and old equipment;
the latter, in new applications to some of the
old problems.

Experiments with ultra-high frequency
(UHF) transmission and reception for avia-
tion use were carried out, and notable among
them were those dcaling with frequency
modulated transmission and reception for
airport traffic radio control work, instrument
landing systems, ground to aircraft radio
teletype and vice versa; UHF radio beacon
systems; and many other devices inherent
to the radio navigation of aircraft.

The outcome of these experiments was
very encouraging, and rcadily indicated that
the CAA was on the correct path for solving
the many perplexing problems which con-
fronted them during the year.

Although the CAA and the Radio Tech-
nical Committee for Aeronautics played
prominent parts in the advances made thru-
out the year in aviation radio rescarch; tiie
manufacturers also did their parts in a most
cooperative manner.

The military forces with their departments
of research, and the airlines with theirs, did
much to help the “research plane” to “lift
off the runway.”

An estimated $40,000,000 was spent during
the old year for aviation radio; the largest
part of this amount being spent by the gov-
ernment for necessary aircraft radio equip-
ment and accessories, under the vast defense
cxpansion program.

Many new jobs were created in the avia-
tion industry for radio personnel in 1940
because of the increased sales, which neces-
sitated the employment of radio engineers,
radio operators, factory installation men,
and aviation radio maintenance men.

The new year, 1941, will no doubt offer
many more opportunities which were not
available in 1940 to the men trained in avia-
tion radio.

Inspections of Aircraft Radio Stations
])URING the license period of an air-

craft radio station, which usually ex-
pires on April 1 of cach year, it is necessary
that an aircraft radio station be inspected
by one of the Federal Communications Com-
mission (FCC) inspectors, who may be found
in any one of the field offices located
thruout the United States and its posses-
sions.

This inspection is in no way related to
CAA activities; and even though a separate
body was appointed some timc ago by the
FCC to study aviation radio problems, reg-
ulations, etc., in order that they could ad-
minister aviation radio matters morc effi-
ciently, it has been rumored that a separate
“inspection body” may be formed, which will
work “collaboratively” with both the FCC
and the CAA.

If this “inspection hody” is created, it will
no doubt alleviate a large amount of conges-
tion in FCC field offices, but will it help the
CAA? This seems to be problematical at
this time. However, a body of this nature
would, if formed, take care of the periodical
radio inspections, new and renewal licenses,
and accomplish this at about the same time

as the aircraft inspection normally per-
formed by the CAA.
Due to the “transicnt” nature of most

aircraft, and when the time factor is con-
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sidered; it is often necessary for the owner
of an aircraft radio station to make a special
effort to contact an FCC inspector at the con-
venience of the field office to have the in-
spection made. If the radio inspection was
performed at the time of the CAA aircraft
inspcction, “two birds would be killed with
one bomb,” and the small annoyances ex-
perienced by the private aircraft owner
would be overcome.

The rumor concerning the formulation of
a new “inspection body” has been added to
by comments of different writers. However,
this writer feels that one of the reasons
for such a rumor being started is because
many of the private flyers do not secem to
want to take time out to find out what there
is to a private aircraft two-way radio in-
stallation and the many considerations in-
volved.

It is certainly true, that if a separate “air-
craft radio authority” were formed, and re-
strictions placed on its activities, confining
their biggest efforts toward helping those
who do not know the intricacies of aviation
radio, much would be donec to further gen-
eral acceptance of two-way radio in private
aircraft.  Instead of the estimated 1300
planes carrying radio {ransmitters, there
would no doubt be thrce times that many.
Nevertheless, the formulation of the body
mentioned is just another rumor, and is to
be taken as such. Put no stock in rumors.
and Delieve nothing until it is seen physically
or in “black and white.”

Manufacturer’s Equipment Tests for
CAA Certificates of Approval

ANY CAA Type Certificates were is-

sucd during the past year to various
manufacturers of aircraft radio and clec-
trical equipment which is used in scheduled
foreign or domestic air commerce. These
certificates are obtained after the designed
equipment has been thoroughly inspected and
tested, utilizing the manufacturer’s own test
cquipment.

There are many aircraft radio technicians
who have signified their desire to know
what these tests are, and how they are
madc; we will give them to you this month.

Before any equipment is considered for
test, a preliminary inspection is usually made
of the materials used in construction, an in-
spection of over-all workmanship is madec;
and it is ascertained whether or not good
engineering practices have been used thru-
out, in design. If these preliminary tests
are passed, the apparatus then undergoes
seven tests, as prescribed by the Authority.

These tests more than parallel conditions
encountered by the equipment in actual serv-
ice in aircraft, and if these specific tests are
passed, it is a safe bet that the equipment
will stand up for indcfinite periods. But this
doesn't mean that the equipment will not
require regular maintenance and adjustment.

The first test we will describe is the
“spray test.”

Water is sprayed over the apparalus at
different angles, at pressures approximating
“rain force.” While this test is being con-
ducted, and it usually lasts two hours, the
equipment is actually operated. After the
test under spray is finished, the equipment
is left untouched for approximately 48 hours
and at the end of this period is operated for
two hours. If the last two hour operation
test shows no appreciable losses in perform-
ance of the equipment, and a visual inspec-
tion reveals no harm has been done to in-
ternal or external parts which would pre-
vent the normal functioning of the unit,
this test has been passed.

A test whereby the finished equipment is
dropped 100 times or more, with the dis-
tance of each drop varying between 6 and
18 inches, is always made. This test is called
the “drop test.” In order to prevent “shock
surface contact damage” to cabinets, etc., a
rubber mat not more than 1” thick is usually
employed. When the cquipment is dropped,

(Continued on page 64)
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Believe it or Rip!
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This is a television receiver!

Jse Your Oscilloscoj e
U r Television Receptic

by HOWARD C. LAWRENCE, W2iUP

Haddonfield, New Jersey

Why not enjoy television programs? If you have an oscilloscope,

@ few tools, and a very few parts., youw can build your receiver.

The ideal set ior the experimenter. ham or the serviceman to own.

HILE working on television
Wreceiver circuits, it occurred
to the author that a great

many radio amateurs and service men
already have on hand a large part of
a television receiver in the Cathode
Ray Oscillographs that they use in
their other radio work. The adaptor
to be described, was designed to con-
vert these oscillographs into television
receivers in as simple a manner as pos-
sible and yet not destroy the useful-
ness of the oscillograph for regular
test work. The circuits shown are for
everything after the second picture de-
tector. Something will be said about
the r-f and i-f and of the receiver later.
The components found in a televi-
sion receiver from the second picture

detector on are the video amplifier, the
two sweep oscillators and their asso-
ciated amplifiers and amplitude con-
trols, the sync. separator and sync. am-
plifier, and the cathode ray tube for
viewing the picture and its associated
power supply and controls. Of these,
the usual cathode ray oscillograph con-
tains the sweep amplifiers and gain
controls, the picture tube and all its
associated controls and power supply.
The oscillograph also contains one
sawtooth oscillator. Consideration
was given to using this oscillator as
one of the sweeps, but it was decided
that it would be more desirable to use
an external circuit.

The usual gas discharge type of os-
cillator found in oscillographs has too
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long a return time at 13 kc. to be of
value in a television receiver. Past
experience has also shown that gas
discharge tube oscillators are more
subject to noise and less stable as to
frequency than the type of oscillator
shown in the circuit diagram.” Fur-
thermore, the number of tubes in the
final circuit would not be changed be-
cause all present tubes are double pur-
pose tubes.

In designing and building television
sweep oscillator and synchronizing cir-
cuits, it is necessary to make sure that
no horizontal synchronizing signal, or
signal from the horizontal oscillator
itself gets into the vertical oscillator
circuit. Any such coupling would de-
stroy the interlace, making the two
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sets of lines in the picture fall on top
of each other and decrease the appar-
ent definition in the vertical direction.
It was found that it is possible to com-
bine the functions of sweep oscillators
and sync. separator and amplifier into
iwo tubes as shown without destroying
this interlace. The sync. separator
was combined with the vertical oscil-
lator because the separator handles
the lowest level signal and there would
therefore be less possibility of this sig-
nal getting into the vertical oscillator.
Grounding the plate of the triode used
as the separating diode further shields
the separator from the oscillator.
Using the grid whose connection is on
the top of the tube as the diode plate
and running the lead directly to the
amplifier tube as shown in the picture
completes the isolation.

The Circuit

The circuit is shown. For clarity,
all tubes have been shown as single
tubes in the schematic diagram. Base
pin numbers are given for the 6F8-G
because both triodes are not exactly
alike. The 6AC7 is a conventional
video amplifier using a high mutual-
conductance tube. The signal fed to
its grid should be of negative polarity.
That is, the voltages corresponding to
black parts of the picture are positive
with respect to those corresponding to
white parts of the picture. This type
signal is obtained from a diode second
detector, the plate of which is con-
nected to the last i-f transformer and
the cathode of which is connected to a
load resistor going to ground. The
signal is taken off the cathode. It has
been assumed that there is a gain con-
trol in the i-f stages for use in con-
trolling picture contrast. This gain
control usually takes the form of a
variable resistor of about 10,000 chms
in series with the cathode resistor of
one or two i-f amplifier tubes. If pos-
sible, the proper size for the high fre-
quency compensating coil, L., should
be determined by experiment to give a
flat frequency response.

(Note: Analysis and Design of Video
Amplifiers—Seeley and Kimball, RCA
Review, October, 1937.)

The output of the video amplifier is
fed into the grid of the picture tube
and to the sync. separator. It is nec-
essary to open up the intensity control
grid lead to the oscillograph cathode
ray tube and insert a resistor, R-20, so
that this grid can be modulated. In
the model shown, this resistor was
placed right at the tube socket. The

Underchassis view of the adapter.
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This plus an oscilloscope equals a video receiver!

grid comes out to No. 2 pin on the tube.
In most oscillographs, this grid is sev-
eral hundred volts negative with re-
spect to ground. For this reason it
was decided to include the coupling
capacitor C-12 in the oscillograph.
Two terminals on the back of the os-
cillograph allow connection of this ca-
pacitor to the adaptor chassis for tele-

vision reception or to ground for regu- .

lar oscillograph use.

With the plate resistor, R-10, of the
separator diode constant, the point at
which separation takes place depends
on the size of the cathode resistor, R-9.
Larger values of this resistor will
cause the lower part of the sync. to be
clipped off, while smaller values will
allow part of the picture to pass
through. R-12 was included to make

60 CYCLE
INPUT

13K C OUTPUT

the amplifier tube do a little clipping
on the top of the sync. and help smooth
it off. It is not especially effective be-
cause its value must be kept small
enough to not seriously change the
shape of the horizontal sync. pulses.
Grid bias for this amplifier is obtained
from the grid resistor, R-11.

The plate of this sync. amplifier
works into the circuit for separating
the horizontal and vertical synchroniz-
ing pulses from each other. The low
frequency pulses appear at the plate
of the amplifier and pass through a
low-pass resistance-capacity filter con-
sisting of R-14, R-3, C-2 and C-3, to the
60 cycle sweep oscillator. This filter
removes the high frequency pulses. As
built in the model, the vertical oscilla-
tor and the sync. amplifier are on op-

VIDEQC INPUT

CR
CRID
han s (02 PIN
R20T ON 906)

INTENSITY
CONTROL
{in 0scILLOGRAPH

R5-FREQUENCY CONTROL
VERT HOLD

60 CYCLE VERT 0OSC SYNC SEPARATOR
Ri—V4 megohm, 15 w. IRC
R.—Y> megohm, 1/2 w. IRC
R3—10,000 ohms, 1> w. IRC
Ri—2.0 megohms, 5 w. IRC
R;—2 meg. pot. (Clarosml lype 37)
Ry—50,000 ohms, V5 w.
R—10,000 ohms, s w. IR
R<—50.000 ohms pot. (Clarostat type 37)
Ry—200,000 ohms, V5 w. IRC
R¢—10,000 ohms, V5 w. IRC
Riy—1 megohm, V5 w. IRC
R157—20,000 ohms, V5 w. IRC
Ryy—10,000 ohms, 15 w. IRC
R14—10,000 ohms, 15 w. IRC
Ry;—1.500 ohms, Vo w. IRC
Rie—Y4 megohm, 1 }2 w. IRC
Ri—150 ohms, V5 w. IRC
R—65,000 ohms, Y, w. IRC
Ryy—3,000 ohms, Y5 w. IRC
Roo—Y5 megohm, V5 w. IRC
C1—0.5 mfd. 400 volt paper. CD
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R8-FREQUENCY
CONTROL
HORIZ HOLD )

1I3KC 0sC

VIDEO AMP

Cs, C4—0.005 mjfd. 400 volt paper. CD

C1—- 002 mfd. 400 volt paper or mica. CD

C:—0.025 mfd. 400 volt paper. CD

Cd_-——0.00I mfd. 400 volt paper or mica. CD

Cr—0.1 mfd. 400 volt paper. CD

Cg—0.02 mfd. 200 volt paper. CD

Cy——0.25 mjfd. 400 volt paper. CD

C10—50 mfd. 25 volt electrolytic. CD

Cy1—2 mjfd. 300 volt electrolytic. CD

C1—0.1 1,000 volt paper. CD

Li—300 turn coil (RCA stock No. 33541) In-
cludes coil Ly mounted on resistor Ry

Ly—75 turn coil (RCA stock No. 33538). If
possible the exact number of turns on
this coil should be determined by ex-
pertment

Ty—Vertical oscillation transformer (RCA stock
No. 32898)

Ty—Horizontal QOscillation transformer (RCA
stock No. 32899)

Tubes—6AC7/1852, 6F8G, 6N7. RCA
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posite sides of the chassis. It is de-
sirable to locate most of the filter near
the vertical oscillator and shield the
wire between R-3 and R-14 as shown
in the schematic diagram. The high
frequency synchronizing pulses appear
across the coil L-1 from which point
they are coupled into the horizontal os-
cillator. Increasing the size of R-15
will give a little more horizontal sync.
signal, but this makes the receiver
more susceptible to noise.

The oscillators are of the grid block-
ing type using transformers to obtain
feed-back from the plate to the 'grid
circuit. The frequency of oscillation is
controlled by the variable resistors
R-5 and R-8. In some cases, it may
be found desirable to alter the size of
the resistors in this frequency control
position to reduce the controllable fre-
quency range. This can be done by
measuring the total resistance between
grid and ground when the controls are
set to the proper position and then
making the fixed resistor slightly less
than this. A variable resistor of about
25 percent of the fixed resistance is
then used.

The oscillator tubes draw a pulse of
current once each cycle. This pulse is
shaped into a sawtooth by the resistor
and capacitor R-2 and C-1, in the ver-
tical oscillator and R-6 and C-1, in the
horizontal oscillator. The amplitude
of the developed sawtooth depends on
the product of the R and C. The sus-
ceptibility of the oscillator to the syn-
chronizing pulses is greatly influenced
by the size of the resistor in this com-
bination. The smaller the resistor, the
less the synchronizing pulses control
the oscillator. When building the
adaptor, the value of R-6 in the high
frequency oscillator should be adjusted
to give the proper sweep amplitude
with the oscillograph gain control al-
most all the way open.
cause the controls in most oscillo-
graphs attenuate the high frequencies
quite badly when they are turned
down, causing the left edge of the pic-
ture to be crowded and bright.

No blocking capacitors are in-
cluded in the sweep output circuits be-
cause these are usually in the oscillo-
graph. The leads for the sweep volt-
ages to the oscillograph terminals
should be shielded. R-1 is included in
the vertical oscillator output circuit to
help isolate the usual .2 megohm vol-
ume control from the oscillator. C-1
was made quite large to keep R-2
small, but even with the size used, the
oscillograph loading spoils linearity if
R-1 is not included. In cases where
the input resistance to the oscillo-
graph is over one megohm, R-1 should
be omitted. It may be necessary to
adjust R-2 to obtain the right amount
of vertical sweep for a particular os-
cillograph.

Possible Oscillograph Changes

While the experimental work on this
chassis was done with an RCA Type
155 Oscillograph, most oscillographs
are enough alike that what is said here
will apply to all. In some cases, it may
be necessary to rotate the tube to get
the picture right side up, or add a little
extra filtering to take hum out of the
picture. A two mfd. oil capacitor
across the high voltage should be
enough. The low voltage on the cath-
ode ray tube in most oscillographs does
not give as bright or sharp a picture
as could be obtained. An extra capaci-
tor across the input of the high voltage

(Continued on page 61)

This is be- -

Helpful Hints for the Recordist

VER since the introduction of
home recording, a problem has al-
ways existed. This problem deals with
the removing of the chip, or scrap ma-
terial as it leaves the cutting needle.
Many a record has been spoiled by the
failure to keep this scrap from engag-
ing the cutting stylus. Nearly all
home recording equipment is designed
so that‘cutting takes place from the
outside to the inside on the record. It
has been necessary, in most cases, to
“steer” the thread toward the hub.

Now, it is possible to remove the
thread automatically by means of an
accessory item known as a “Chip
Chaser.” This gadget is manufactured
by Audio Devices, Inc., New York,
New York.

In operation the instrument is set
alongside the recording turn-table and
the wiper is placed on the record as
shown. The recorder is placed in op-
eration and the thread will automati-
cally be wound toward the hub of the
table. Furthermore, the wiper will
remove dust from the surface of the
dise, and, for that reason, will add pro-
tection during the process of cutting.
The unit is entirely automatic and is
self-adjusting. It 1is available for
either a 12” or a 16” turn-table. Inas-
much as the wiper material is very
soft, damage to the record cannot oc-
cur.

The Reader Asks

R. G., Lancaster, Pa.: What would cause a
peculiar "thump-thump' when my home re-
cording blanks are played back?

ANSWER: This is known as “turn-
table rumble” and is caused princi-
pally from vibration of the motor be-
ing transmitted to the turn-table. It
may be corrected by proper adjust-
ment of the Idler wheels, if used, or by
removing some of the tension between
the idler wheel and the rim of the
turn-table.

A. S., Norfolk, W. Va., wants to know what
causes an echo to be heard when playing
home recording blanks.

ANSWER: The term “echo” used in
referring to recording is defined as fol-
lows: When a groove has been over-
cut and when high amplitude modula-
tion has been used (volume) the soft
material which is the coating of the
record is caused to move over to an ad-
jacent groove, which has just been cut.
When the record is played back, the
distorted groove resulting from the
above will actually have some slight
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indentures on the walls and these will
be heard. In other words, the action
usually follows one groove. The rem-~
edy to off-set this condition, naturally,
is to adjust the depth of cut so that
not more than .002 inch scrap is re-
moved.

R. Y., Denver, Colorado, wants to know
why there is a variation in speed on his turn-
table.

ANsweR: This may be caused by one
of several factors. One, slippage be-
tween the idler wheel and the turn-
table rim; two, variations in line volt-
age, three, over-cutting of the record;
four, the lack of a guiding stud to en-
gage the disc so that it cannot slide on
the table. Most recorders are Pro-
vided with a stud and all home record-
ing discs are provided with guide holes
to fit over the stud in the table so that
the disc itself has no alternative but
to follow the speed of the table. The
tension of the idler wheel must be
great enough to prevent slippage. This
may be checked by placing ones finger
in the side of the revolving table and
exerting a slight pressure. If the ta-
ble slows down materially, it mdicates
that more tension is needed.

L. W. O., Chicago, lllinois, wishes to know
if the scrap material removed from home re-
cording discs is inflammable and how should
this scrap be discarded.

ANswer: Most of the better quality
discs use a surface coating that is in-
flammable. This material, being sim-~
ilar to that of lacquer, should be
placed imto a metal can or container
that has been provided with a tight
fitting cover. Some discs, on the other
hand, use a material which is non-in-
flammable, and these may be placed in
the conventional waste-basket.

P. W. Kokomo, Indiana, would like to
know what causes a visual change in the ap-
pearance of cut grooves when they are played
back for the first time.

ANsweRr: If a cutting stylus is used
that is not absolutely sharp on its
edges, it will cut a groove which ap-
pears dull. If this disc is played back
with proper needle, the polishing ac-
tion which takes place, due to friction,
will tend to smooth down the groove
and it will take on a slightly shiny ap-
pearance. Obviously, this indicates
that the cutting stylus is working
overtime and a new one should be used
after approximately 20 minutes cut-
ting time, if this is of the steel variety.

F. E. S., South Boston, Mass., asks, "Can you
suggest some way to clean an acetate disc
that was exposed to the air and picked up
quite a bit of dust?"

ANSWER: There is only one method
for cleaning an acetate disc that is en-
tirely satisfactory. That is, to hold
the disc under the faucet and to apply
a hard stream of cold water right into

the groove. The record should be
dried with a silk cloth.
J. W., Moline, lllinois, wants fo know the

playing time of recording discs of different
diameters.
ANSWER: Assuming that a recorder

(Continued on page €0)
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"N spite of many articles to the con-

trary which the author has read,

- - we find no justifiable reason for

the use of repaired parts in radio re-
ceivers by the average serviceman.

We have heard all the so-called rea-
sons—cheaper, faster, allows imme-
diate use of the radio, doesn’t tie up a
lot of money in parts, customer-satis-
faction, “just as good” as a new part,
etc.,, ete.,, Let's take apart these rea-
sons and see if they are valid—any of
them!

Cheaper. Is it really cheaper to re-
wind an i-f transformer than to slap in
a new one? A good line of general i-f
replacement transformers can be ob-
tained at a unit list price of $1.00 to
$1.25 less the regular trade discount.
Eight types will service just about any-
thing you will run across. You make
your profit on the sale of the part
without it requiring any additional la-
bor time.

Let’s assume that you made 50c on
the sale of the part and that you
charge $2.00 per hour for labor. A re-
paired part certainly is not worth more
than one-half the value of a new re-
placement part so that the most you
can ethically charge the customer for
repairing the i-f coil would be about
50c. But you had to work at least 15
minutes repairing the coil to justify
even that charge! Thus, you still
haven’t bettered your profit and you
expended an extra one-quarter hour
which could have been used to repair
another set.

Recently, we ran across an i-f trans-
former that had been “re-wound” by
some penny-wise serviceman. Believe
it or not, the winding was merely
scatter-wound and the inductance was
so far off that the trimmer wouldn’t
begin to peak the winding. Besides
this, the connections were made so
poorly that one broke in a short time,
resulting in our getting the repair.

Replacing this coil with & new one
was a matter of minutes and we knew
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Removed coupling condenser.

Why make use of repaired repiacement
parts and lose your good customers?

by SAMUEL C. MILBOURNE

Expert Serviceman, Greenwood, Miss.

that there would be little chance of
another come-back on that job.

It is admitted that any attempt to
carry even a skeleton supply of volume
controls would tax the serviceman’s
credit considerably. However, on the
other hand, we make the definite state-
ment that 95% of the “repairs” made
on volume controls will not hold up.
Our method is to advise the customer
that we are ordering the control and
that the set will be laid up for three
days. That’s approximately the time
it takes for us to obtain a replacement
control from our Memphis jobber. If
he wants the set the next day, we offer
to telephone or telegraph for the part
at his expense. If he is really In a
hurry, he will O.K. this and we get
our part in the next day’s mail. If he
wants the set the same day, we offer
to lend him one of several used table
models we have just for that purpose.
999% of our customers appreciate this
service, and once in a while we strike
up a trade or sell a new set as a result.

Faster. By re-reading the above, it
can readily be seen that faster service
is actually on the side of the new part.
After all, if you expect to get a maxi-
mum of profit from your business, you
must “get it in and get it out.” Need-
less re-handling of sets is time-wast-
ing. We are thinking particularly of
the idea of fixing a man’s set “tem-
porarily” until the new part arrives.

Allows immediate use of the radio.
Yes, it may, but it is only temporary
use requiring another round-trip by the
serviceman to put it in proper shape.
A much better way is to carry some
spare small radios and lend one to the
customer while his is being fixed.

Just as good as a mew part. This
statement has a big IF in it—or should
have. IF it has been repaired so that
it operates and will stand up under
continual use in exactly the same
manner as a new part, then it is just
as good as a new part. Frankly, we
believe that few servicemen can do

Trimmers screwed down tight.

WwWWW americanradiohistorv com

this because they have no standards by
which to check their results. Arbi-
trarily, we believe that the majority of
repaired parts are not as good as new
replacement units.

Doesn’t tie up a lot of money in new
parts. This is probably the only cor-
rect statement of the lot. But, why run
a service business if you can’t or don’t
sell parts? How many garages are
there which do not carry a stock of
auto parts? No service station is
worthy of the name unless some parts
are stocked for immediate use.

Customer-satisfaction. When you
patch a man’s radio so that he can

(Continued on page 63)
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Whats

One of the most important developments cver
to be Cpresenteq by the Midwest Radio Corpora-
tion, Cincinnati, Ohio, is its new 18-tube 5-band
radio chassis.

r. A. G. Hoffman, Midwest President. said
that this new 18-tube chassis represents the finest
engincering achievement in Alidwest’s 20 years of
radio pioneering. He pointed out that this new
Midwest chassis represents a real contribution to
the field of radio not only because of its super
power and world-ranging ability but because its
advanced and ingenious circuit design incorpo-
rates many unusual features and advantages such
as 25 watts power outbut. Organ Fonic Filter.
Dual Speakers, Fidel-A-Stat (Tone Adjustor), Ad-
justable Loop Antenna, Stat-Omit (Static Reduc-
er), Microphone provision, ete.

an
i)

According to Mr. Hoffman, the Organ Fonic
Feature is regarded as an important advancement
because multiple resonant acousti-chainbers de-
liver the true round rich tones of all the instru-
ments being reproduced. Organ type pipes of
proper size and shape directly connected to the
rear of the speaker absorb peaks and produce
beautifully clear concert realism.

Of particular interest to those interested in
securing foreign distant reception, Mr. Hoffman
added. is the fact that this new Midwest 1§-tube
radio offers 25 watts power output. This un-
usual amount of power offers plenty of reserve
to faithfully reproduce ercscendos and loud pas-
sages in musie even when plaved at home levels.
It is this reserve power. he pointed out. which
aids tremendously in bringing in far distant over-
seas stations with the clarity of locals.

Introduced by DeWald_ Radio Mfg. Corp.. 438
Lafayette Street. New York City, this +-tube
Superhet. Model 410 is a miniature personal
radio weighing only about 4 1bs. Inside its beau-
tifully streamlined simulated cowhide case (sad-
dle stitched) is a dynamie speaker. Has also

automatic volume control. easy vision tuning
dial, inside Looptenna and long-lasting batteries
for independent operation anywhere. Tuning
range from 1700 to 540 kilocycies, exceptionally
pure tone, modestly list-priced at less than
$18.00. Complete details niay be had from the
manufacturer direct.

In applying filters for thc purpose of elim-
inating radio interference caused by electirical
appliances for the home. and fluorescent lamps
in particular, it is by all means advisable to lo-
cate the filter directly at the offending appliance.

To make this possible Cornell-Dubilier Electric
Corp.. South Plainfield, N. J., offers an extremely
compact ‘‘Quietone’” filter unit with a spade
type mounting lug designed to slip under the
head of any convenient screw on the casing or

frame of the appliance. Its two insulated flex-
ible leads are then connected across the supply
line, either inside the appliance or at the point
where the line enters. This provides a minimum
path-length for the interfcrence by-pass circuit.
with the possibility of interference radiation
reduced accordingly.

This type IF-24 ‘Quietone.” for application
in 110-volt a.c. or d.c. circuits, is only 2” tong
by %" diameter. It is entirely sealed in metal
for maximum shielding and protection, and is
Underwriters Approved. Lists at 75 cents.

For 220-volt lines, a.c. or d.c., the Type IF-25
“Quietone” measures 3%” long by 114~ diam-
eter and is completely sealed in a heavier casing.
It also has an additional ground or frame lead
brought out and provides a 2-hole mounting.

Both units contain capacitors of the highest
quality and internal connections offcring the
lowest possible impedance.

The Emerson Radio and_Phonographic Cor-
poration, 111 8th Avenue, New York City, an-
nounces the addition of the 6AE7GT to its line
of receiving tubes. A combination triode driver,
this tube is housed in a T9 bulb.

CHARACTERISTICS

Heater voltage: 6.3 a.c.-d.c. volts.

Heater current: 0.6 ampere.

Plate voltage: 250 volts.

Grid voltage: —13.5 volts.

Plate current: 5 ma.

Amplification factor: 14.5.

Transconductance: 1800 umhos.

Plate resistance: 8000 ohms.

The GAE7GT isx used in Emerson Console
Model 369. and Emerson Automatic Console
“Phontoradio" Model 370. both having 12 watts
output.

Sonora Radio & Television Corporation. Chi-
cago. announce the release of a new Compact
model named the ‘Coronet.” Molded in rich
Catalin, it is available in three models; each

with an alabaster body with trim colors in a
choice of maroon, pastel blue. and pastel green.

The “Coronet’’ has been developed especially
for the Holiday and gift market. The color com-
binations have been carefully chosen by leading
stylists to harmonize with the decorative schemes
of practically any setting. The receiver itself
is a 5-tube Superheterodyne with built-in Sonora-
scope loop aerial. The recejver measures 8%~
X 6%” x 61%"”. The list price for each of the

models is $18.95.

Small in size but no midget in performance
is the RCA Victor Personal Radio. the ultimate
in radio compactness. Light as a handbag. it
can be carried everywhere, and gives perfect re-
ception no matter where it is played.

Tough, lustrous. Monsanto polystyrene helps
make this radio a truly top-notch performer, for
polystyrene has remarkably good electrical prop-
erties for radio work, which unlike those pos-
sessed by most other molded plastics and other
materials that might have been used from a cost

standpoint, do not impair the effectiveness of
the highly efficient loop antenna concealed in the
decorative molded cover. .

The cover and polystyrene coil forms used
throughout this set are molded of Monsanto
xl)qol)"lstyrene by Mack Molding Company, Wayne,
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A unique, new, convenient Ohm's Law Cal-
culator has been specially designed by the OAm-
ite Manufacturing Company of Chicago for en-
gineers. servicemen, amateurs. cxperimenters,
salesmen, countermen, electricians, laboratory
men, maintenance men, purchasing agents, teach-
ers, students. cte. It gives the answer to any
Ohm's Law problem in a jiffy, with one setting
of the slide. No decimal points to worry about.
All values are direct reading. It does not re-

quire any knowledge of a slide rule to operate.

The Calculator has scales on both sides so as
to cover the range of currents. resistances. watt-
ages and voltages commonly used in both radio
and commercial work. It covers the low current
high resistance radio, sound and electronic appli-
cations. Also the commercial higher current
range for motors, generators, lamps, electrical ap-
pliances, and other applications.

The Calculator also has a convenient Stock
Unit Selector, listing hundreds of Stock Values,
immediately available. in Dividohms. Fixed Re-
sistors (including Ohmite Brown Devils), and
Rheostats. A setting of the slide shcws you the
stock number of the resistor or rheostat you
may need. Simple instructions appear on the
Calculator. The Ohmite Ohm’s Law Calculator
can be obtained from your jobber or from the
Ohmite Manufacturing Company, 4835 Flournoy
St.. Chicago. Illinois., for only 10c in coin to
cover the cost of handling.

Electro-Voice cardak Poly-Directional Micro-
phone. The new CARDAK {(model 725) brings
to the PA and musical fields an extremely ver-
satile microphone which not only has excellent
frequency rcsponse but a CONSTANTLY VARI-
ABLE sound pick-up pattern, enabling the opera-
tor to select the correct divectivity for each par-
ticular installation. It is especially suited to
the needs of orchestras who travel with their
own sound systems and who encounter a great
variety of acoustic problems.

A control (screw driver slot) allows the micro-
phone to function as a true cardioid for climina-
tion of sound striking it from the rear or (in
cxtreme opposite position) as a bi-directional for
elimination of sidewall reflected sound. It is
adjustable for any combination of reflected sound
direction. thereby coriecting unususl feedback
or reverberation conditions.

The response is substantially flat from 30 to
10.000_cycles. Average level, 1 volt/bar: —52
DB. Finished in Butler chromium. Builtin
on-off switch, Tiltable for non-directional use.
Three contact wiping connector. Available in
all impedances (low impedance balanced to
ground). Popularly priced. Literature from
manufacturer, ELECTRO-VOICE MFG. CO., Inc.,
1239 South Bend Avenue, South Bend, Indiana.

Ward Leonard Electric Co., Mount Vernon.
N. Y., announces a new Break-In Relay used in
‘phone transmitters for push-to-talk operation.

When the relay coil is energized the antenna is
switched from the receiver to the transmitter po-
sition. The oscillator is turned “On” and the
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reeeiver plate cireuit is opened.

High test insulaling materials used in the new
heavy duty type consist of a Lucite eross arm
earrying the contact fingers and lsolantite blocks
mounted on a Bakelile base suphort the contaet
DOsts.

All contaets are rated 25 amperes. These re-
lays are described in a supplementary data sheet,
Circular 507B, which will be sent on request.

Plilco Corporation announces the introduction
of two new compacts. Models PT:2 and PT6. to
its 1941 Transitone line.

Launching the first national scale delivery of
radios by Western Union. Phifco delivered more
than 5,000 of the PT:s to key ZPhilco dealers
throughout the country.

The most sensational feature of these two sets
is a new ovalshaped spealker with i full six-inch
axis permitting greater volume without distor-
tion.

“The six-inch axis speakers in these sets have
been made possible by placing the dials in a
horizontal position with the speakers below.
This ¢hange has afforded an amazing inerease in
snc.nl\cl efficieney without any inerease in eabinet
size.”" stated Larry Hardy, Plilco Manager of
Compact Sales.

The first of these new Pkilco compacts, the
PT::. presents un entirely new 5-tube super-
heterodyne cirenit with a beam power output
tube and a built-in loop aerial. The stxcamlmcd
plastic cabinet, with an illuminated dial in three
colors, is 7 3/16 inches bigh, 11% inches wide
and G inches deep.

The PTG, with a larger ecabinet in walnut
measuring 8 21/32 inches high, 12'% inches

wide and 6 15/16 inches deep also has five tubes,
an a.c.-d.e. superheterodyne circuit and a built-
in loop acrial. =~

The Fmerson Radio and Phonograph Corpora-
tion presents a new radio which is aptly called
“The Patriot.”

three different red,
The cabinet,

“'The Patriot” comes in
white and blue color =selections.
which is made of Monsanto tie. is lll/g
inches wide., 7% inches hizh and w inches deep.
It has a new type illuminated dial and a con-
venient ciarrying handle. Other features are a
large dynamic speaker, built-in “*Super-Loop’ an-
tenna, two watts beam power output. The list
price is $15.00—slightly higher in South and
West.

In a large broadside which describes *‘The
Patriot” and ten other new models. Euerson is
featuring an “Unele Sam Hat” window atd store
display, as well as streamers, loecal newspaper
publicity. mats and other heips which will be
augmented as the promotion develops.

Among the new Lmerson models described in
the broadside is a new a.c.-d.c. superheterodyne
table mode!l in a Colonial styvle wood cabinet
which lists at $12.95. A new ZFZmergon table
“Phonoradio” lists at $29.45. Several new auto-
matie “Phonoradio’” consoles are described. be-
ginning at $69.95 list,

Shure Brothers., Microphone Headquarters., an-
nounce a new 708A ‘“Stratoliner’” Crystal Micro-
nhone.

The ‘Stratnliner’” has heen functionally de-
signed by Industrial Designers. and engineered in
the Slure Laboratories to meet the need for a
handsome. modern. high quatity miernphone at
low cost for public address, paging, call systems,

and other general purpose uses.
wide-range frequency response,

It has smooth,
and high output
level (497 db below 1 volt per bar at end of
7 ft. cable). Moisture-sealed Bimorph Crystal
mechanically isolated.  Sturdy die cast case fin-
ished in Iridescent Gray and hightighted in Satin

Chrome, Semi-directional on non-directional ope-
ration. Swivel head easily aimed at source of
sound. Buill-in cable connector. Locking mi-

erophone plug
Length, 4 7/16
stand mounling.

The Model 708A ‘‘Stratoliner' Crystal Miero-
phone, complete with 7 ft. single-conductor
shielded cable, llsh .u $17.50. Model 708A—
25 ft. Same with 25 ft. ecable, lists at $19.00.

For full details. write to Shure Brothers.
Mierophone Headsquarters. 225 W. Huron Street,
Chicago, Illinois.

attached to cable. Diam.. 2%
", Standard, %" "—27 thréad 101

The Carter Motor Company. Chicago, :mmnounce
a new line of smail.
Dynamotors {or
Radio.

lizht weight, Aireraft Tyvpe
Aireraft, Police, and Marine

They are made in two frame sizes, 35 and 100
watts output. The 35 watt frame, weighing only
41 Ibs. with aluminum bearing brackets, meas-
ures 5% ” long by 3%” wide by 3 13/16” high.
The 100 watt frame weighs 7% Ibs. with alumi-
num bearing brackets, and measures 7" long by
3%” wide by 3 13/16” high.

Some of the ()lll*ldll(“ll"‘ features incorporated
in both frames are a one- piece field ring simpli-
fying consiruction and iusuring per fett align-
ment; double enamel and silk wire is used on
the armatures preventing shorts and grounds;
an especially designed commutator with mieca in-
sulation extending bevond the copper bars at all
points except where the brushes ride: grease
packed double sealed ball bearings that require
no oiling or attention: cartridge type brush
holders insuring lonyg br ush life.

For further information and deseriptive cir-
ulars, write to the Curier Motor Company, 1610
Milwaukee Avenue, Chicago, Illinois.

Micamold Fadio Corp.. Flushing and YPorter
Avenues, Brooklyn, N. Y.. announce_the addition
of a complete line of Type MP Dry Electro-

Iyties. They are available in suflicient eapacity
and vnltage ranges to care for practically all re-
placement reqgiirements. Standard lug mount-
ings with both 3 and 4 terminals; both 1 inch
.u\(l 1% -inch diameters, thelatme on request.

Combining the experienced efforts of crafts-
men in fine furniture and modern radio-phono-

3

-

graph engineering, a new series of de lhuxe instru-
ments bearing the name “Musaphonic” has been
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created by the General Electric Company, Bridge-
port, Connecticut. The first three models of the
series—a small table cabinet and two console
types—were introduced to invited groups of dee-
orators. dealers, and general magazine and trade
editors during the week of October 7 at special
showings at the Munor House. the display rooms
of the Bdl\&l Furniture Company, i New York
City. The instruments are to be displayed fur-
ther and demwoustrated in varvious parts of the
country as samples become available.

The design and production of the Musaphonie
series marks the beginning of an entirely new
but long-planned activity of General Electric's
radio and television department. The new models
(Ilﬂer in most respects from ordinary instruments,
with exacting standards of precision, tonal fidel-
ity and convenience of operation as uncom-
promising inherent requisites, the G-E engineer-
Ing stall was requested to design units devoid
of the usual restraints and limitations imposed
by mass produetion on an assembly line and by
the necessity of meeting popular price brackets.
Eaech instrument is Iull\ custom-built and must
underge rigorous individual testing before its
release. In respect to the design. material, and
finish of their eabinets. the Musuphonic models,
are likewise subject 1o none of the usual manu-
facturing and marketing dictates. Lach is a sep-
arate piece of furniture craftsmanship, created to
appeal to discriminating indi