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AMATE
PIVISIO
63

Cortliandt Sit.,
New York, N. Y.

. DAVEGHA

WORLD’S LARGEST RETAIL RADIO DEALER

e Finest and Largest Display of Amateur Receivers and Transmitters in New York
SOLE DISTRIBUTORS OF McMURDO SILVER RADIO

HAMMARLUND
@. 120
HOWARD
T EM C O
TRANSMITTERS
SARGENT MARINE
PATTERSON

'.'l:

DAVEGA is America’s Pioneer
dealer in HALLICRAFTER

NEW HALLICRAFTERS SKYRIDER SX 23: A new !! Tube Re-
ceiver with 8 Band Positions, with full coverage from 34 to .54
MC (8.8 to 556 meters), Band Spread Positions for 10, 20, 40
and 80 meter bands, Drift Compensation, Automatic Noise
Limiter, Wide Range Variable Selectivity, new, indirectly il-
luminated Venetian Blind type Tuning Dial and "S" meter.

DAVEGA has the most complete
Stock of R. M. E. in America

R.M.E. 70. Latest development of R.M.E. laboratories. One
of the finest receivers manufactured today by a company known
for its rigid standards of quality. Now on demonstration at
Davega. Ready for delivery.

EASY
TERMS

SKYRIDER 5-10: Hallicrafters Ultra High Frequency receiver
covering 27 MC to 68 MC on 2 Band. 8 Tubes, Automatic
Noise leafer. Built-in Speaker. There is no finer receiver for the
specialist in Ulira High Frequency reception.

Davega has the largest stock of Hallicrafter
Receivers and Transmitters in America

R.M.E. 69. A receiver that is praised by engineers, amateurs
and B.C.L.'s throughout the world, One of today's communica-
tion standbys.

DB 20 by R.M.E. Signal Am- 510 X Frequency Expander.

plifier, image rejector guar- Expand your present re-
anteed to improve any set ceiver into 5 meter recep-
enormously or money re- tion. Utilizes all present

funded. power and adds sensitivity.

R.M.E. Rack panel models. All types in stock.

EASY TERMS

ACR-111 COMMUNICATION RECEIVER

The ACR-11]1 employs a single-signal, lé-tube Superhetero-
dyne circuit with two tuned rf. stages, constant-percentage
electrical band-spread, individual carefully isolated oscil-
lators, two I.F. amplifier stages, crystal filter, calibrated
input-signal strength indicator (electron-ray tube), noise
limiter, noise suppressor, audio driver stages, push-pull
power-output stage, and an integral power supply.

DAVEGA-63 CORTLANDT ST. (N.Y.C.)

MADE TO

SELL FOR ... $]8950

$9 Q50

(Limited Quantity)
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FOOLING

You ¥iX

BILL, YOURE ALWAYS

QUR SET WON'T ﬁj‘“\

WORK — WiLL

Uy —

I'LL TRY, MARY,
ILL TAKE 1T

WITH RADIO—~—

T

£
o,

&

LAN S

§ CANT FIND oUT

WHAT'S WRONG — !
GUESS I'LL MAKE A/

FOOL OF
MYSELF (5

WITH MARY (t
\—/\//\._S-:-/ o

L ﬁ:&.\k\m“'\ ;

ELLO, BILL— GOT A
\ TOUGH ONE
10 FiIX?
LET ME
HELP YoU

LEARN
ANYTHING

RADIO?

HELLO JOE -~ WHERE VE
YOU BEEN LATELY-—
AND WHERE DID YoU

ABOUT (2 ¥

N
— a s

5AY - WHERE
DID YOU LEARN

THAT TESTT §T5 |
A 600D ONE

WITH THE NATIONAL RADIO INSTITUTE. YOU
OUGHT To TAKE THE(R COURSE, 1VE GOT
A GOOD RADIO JOB NOW. LETS MAKE A
CIRCUIT DISTURBANCE TEST - STARTING WITH
? THE AUDIO OUTPUT STAGE

AND TESTING EVERY STAGE
RIGHT BACK TO THE
ANTENNA. LISTEN FOR
THE CLICKS WHEN 1
TAP THE GRID LEADS

B )

TN

HERES THE TROUBLE, BILL, IN THE

FIRST LT AMPLIFICATION STAGE. [ \

LEARNED THAT TEST EVEN BEFORE

1 STARTED TAKING THE COURSE,

BILL, IT'S DESCRIBED IN A

FREE LESSON WHICH THE

NATIONAL RADIO INSTITUTE
. SENDS YOU WHEN

8 {5 YOU MAIL A

A

COUPON FROM
.rj ONE OF THEIR ADS
| -

[l've SEEN THEIR ADS5

BUT | NEVER THOUGHT 1
COULD LEARN RADIO AT
HOME -~ I'LL @

I'M CONVINCED NOW THAT THIS
COURSE 15 PRACTICAL AND
N COMPLETE, I'LL ENROLL NOW

AVIATION RADIO, POLICE
RADIO, TELEVISION,

ELECTRONIC CONTROLS -
RADIO IS SURELY GOING

OR GET A JOB
WITH A RADIO

BROADCASTING OR

COUPCN RIGHT {1,

2 3 \,

MAIL THEIR %A

AND THEN | CAN MAKE
REAL MONEY FIXING
RADIO SETS

OR INSTALL AND SERVICE 1\
1LouD SPEAKER SYSTEMS ’

PLACES. AND THE
NATIONAL RADIO
INSTITUTE HAS TRAINED
HUNDREDS OF MEN
FOR JOBS IN RADIO |

TRANSMITTING
STATION

———/\r-’?'{—; s)
T

~

GO

! will send you a Lesson on |
Radio Servicin

TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

Tips FREE

Clip the coupon and mail it. I will prove I
can train you at home in your spare time to
be a RADIO BEXVPERT. I will send you my
dirst lesson FIUSE. Examine it, read it, see
how clear and easy it is to understand—how
practical T make learning Radio at home.
Men without Radio or clectrical knowledge
beconme Rladio TXxperts, envn more money than
ever as a result of my training,

Why Many Radio Experts Make
$30, $50, $75 a Week

Radio broadcasting stations employ engineers.
operators, station managers and pay well for
trained men. Tixing Ruadio sefs in <pare time
pavs many $200 to £3500 a vear—full tine
jobs with Radio jobbers, manutacturers and
dealers as much as $30. $50, $75 a week.
Many Radio Experts open tull or part time
Rydio sales and repair businesses. Radio
manufacturers and jobbers employ testers, in-
spectors, foremen, engineers, servicemen in
good-paying jobs with opporfunities for ad-
vancement. Automobile, police, aviation,
commercial Radio, loud speaker systems are
newer fields offering good opportunities now
and for the future. Television promises to
open many good johs soon. Men I trained
have good jobs in these branches of Radio.
Read how they got their jobs. Mail coupon.,

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

The day you enroll I start sending Extra
Money Job Shects; show you how to do
tadio repair jobs. Throughout vour training
I send plans and directions that made good
spare time money—s$200 to $500—for hun-
dreds, while learning. I send vou special
Itadio equipment to conduct experiments and
build cirenits. This 50-50 method of train-
ing malkes leatning at home interesting, fas-
cinating, practical, I devote more than 10

Lesson Textyg exclusively to Television meth-
ods and applications, and cover Television
fundamentals thoroughly in my Course.

} Also Give
You This
Professional
Servicing
Instrument

TTere is the instrument every Radio expert
: a ts—an All-Wave, All-Purpose
Ner » dl nstrument. It contains every-
10 necessary to measure A.C. and D.C.
voltuges and current; to test tubes, rvesist-
1wljust and align any set, old or new.
es your needs for professional serv-
icing after you graduate—can help you make
extra money fixing sets while training.

Get Sample Lesson and 64-Page
Book FREE—Mail Coupon

In addition to my Sample Lesson, I will
send vou my 64-page book, ‘““Rich Rewards
in Radio.” Both are FREE fo anyvone over
16 vears old. My book points ouf ltadio’s
spare time and tull time opportunities and
those coming in television; tells about my
training in Radio and "Television: shows you
letters from men I trained, telling what
they are doing and earning; shows my Money
Back Agreement, MAIL THE COUPON in
an envelope, or paste it on a penny posteard.

J. E. Smith, Pres., National Radio Institute
Dept. IDR, Washington, D.C.

THANKS! 1T CERTAINLY 1§
EASY TO LEARN RADIO THE
N.R.1. WAY. 1 STARTED ONLY
A FEW MONTHS ASO, AND I'M
ALREADY MAKING GOOD MONEY.
THIS SPARE TIME /
WORK IS GREAT&:

YOU CERTAINLY KNOW
RADIO. SOUNDS As |
500D AS THE DAY |
1 BOUGKT IT.

TFUN AND
PRETTY SOON [, |
[ TLL BE READY 1
FOR A FuULL
TIME JOB
e

J. E. SMITH
. Presid_en’( ) OUR WORRIES ARE OYER.
National Radio Institute GLAD | ASKED YoU { HAVE A GOOD JOB

Established 25 Years
He has divected the train-
ing of more men for the
Radio Industiy than any-
oune else.

NOW, AND THERE'S A

TO FIX OUR RADIO.
BIG FUTURE AHEAD

1T GOT YOU STARTED
THINKING ABOUT
RADIO AS A CAREER,
AND Now YOURE
GOING AHEAD

50 FAST
b

i
= -

] J. E. SMITH, PRESIDENT, DEPT. 9DR ]
NATIONAL RADIO INSTITUTE, WASHINGTON, D. C.

§ Dear Mr. Smith: Without obligation, send me a sample lesson and your free i
B book which points out spare time and full time Radio opportunities. and shows i
how I can train for them at home in spare time—ahout the N.R.I. Set Serv-

l icing Instrument you give. (Please write plainly.) '
: [
§ Name ...... . cimeeseeiineani  Age Lol i
¥ Address ..... D .,.'
i ‘ ]
B City vevviiiiiiiiniiiiianiiana... State «...... .. ]
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WITHIN

OF THE EDITOR

E have often been amused by the

various “lactions” within the radio
hobby. They are many and each as far
apart as the poles. For instance, there are
those who are dyed-in-the-wool hams, the
DX Hounds, the tinkerers, experimenters,
constructors, engincers, rescarch men and
television men. Each says that the other
“is wasting his time” and that “he does not
get anything out of radio.” Yet they all
have a common ground. That is the
Hertsian Wave.

None can say that the man who buys
every bit of his equipment ready-made and
ready-to-run does not get as much from
his “wireless” hobby as the ham who builds
each picce and instrument. What can be
said is that each gets out of his hobby just
what he puts into it. Were this not true
the lure would have vanished long ago.
So be tolerant of your brother hobbyist.
Remember, if everyone had the same way
of doing a thing, and did it, this would be
a dull world after all.

* %
ALK about advance. General Electric
Corp. has a television receiver without
a dial. Just push a button, and presto—
there’s your television program. Wasn't
it fortunate that commercial television re-
ceivers did not have to go through the
same development period which the broad-
cast receiver did? :
* % %
O not be discouraged, the modern
broadcast receiver will not be able to
pick up television signals, nor those {fre-
quency-modulated programs which Maj.
Armstrong has been transmitting. 1f you
are contemplating the purchase of a. fine
broadcast receiver, go right ahead and buy
it in full confidence that television will not
out-mode it.

While we are on the subject of broadcast
receivers, why not get one with a record
playing attachment, or get one of the vari-
ous Mpystery players. There are many
times when you will want to hear a certain
piece of music when it is not on the air
and that will be easy with the player unit.
Again, there are many records which you
can purchase, from code-teaching ones to
language or music instruction. Do not for-
get these advantages.

E I
ECENTLY we were informed that a
corporation had announced a new in-
strument which brought out the finest tones
in music from radios or public address
systems. This is a welcome addition to
the ever growing units which are invented
and marketed to increase vour pleasure.
We guarantee that there is nothing so soul-
satisfving as a fine reproduction of a con-
cert or a hot tune (depending which way
(More Earshot on page 51)

should retain a

Including Articles on POPULAR TELEVISION

The Magazine for the radio amateur
experimenter, serviceman & dealer
VOL. 21 NO. 4
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JATA BOOK

WITH A SUBSCRIPTION FOR
RADIO NEWS

(@1

E VEN a casual glance at the list of contents will prove, beyond ZEFF-DAVIS PUBLIY
a doubt, that the Rapio News 1939 RADIO AND TELE. bt

VISION DATA BOOK is one of the most useful volumes of tele-
vision and radio ever published. It supplies the hard-to-get in-
formation that is invaluable for reference work in every line of
radio. YOU need a copy—no matter what your connection with
radio. And, you can obtain this great book absolutely free of
charge! Simply return the coupon below with your remittance of
21.00 for 6 issues of Rapro NEws, and we will rush a copy to you

without any additional cost! If you are already a subscriber and Numerous illustrations, charts, hook ups and diagrams.
want this book, mail the order blank with your remittance and Many different items and articles, giving complete
your present subscription will be extended. Act now—our supply radio coverage. A wealth of invaluable radio informa-
of these valuable books is limited! tion. Actual size, 8”x11”.
PARTIAL LIST OF CONTENTS

® TELEVISION @ EXPERIMENTER SECTION ® AMPLIFIER SECTION
Television Occupations of the Future Dual Diversity Coupler An AC-DC 4-watt Amplifer
Television Words and 'Terms Constructing a Polarized Relay A Scotchman’s Special Amplifier
Building a Television Receiver Home-made Seratch Filter Making Your Own Records

Single Tube Announcer DB 2-4600 ohm Conversion Chart

® RECEIVER SECTION

''he Jones 8 Tube Superhet. ® SERVICEMEN’S SECTION ® GABGET SECTION
Radio Tuner for P.A, Systems

Service Problems with Interference Home-made Pilot Light Socket
. . How to Advertise Your Shop Meter Kinks
® TRANSMITTER SECTION Handy File System Inecrease Voltmeter Utility
Visual Deviation Meter D[eas_u_ring Power Output Fish-pole A.ntenna
20-wantt Bandswiteh Transmitter Servicing A.F.C. Systems Plugin Resistors
Tips on Radio Noises Projection Device for CR-913 Tubes

. 8. Government Amateur Radio
Regulations

LB R N B _R_NB_8 §N_8 R _§B §_§_§N_ § N § 8 §B_B_§R_§ 8§ B §N §R_§B_§_§N_§/

® INSTRUMENTS

I i
An Electric Calibrator | Radio News. Depi‘. 29D 1
Home-Built Aundio Oscillator A
A Vacusm Fube Volt-meter : 608 S. Dearborn St., Chicago, lil. 1
|
® GENERAL SECTION | Enclosed find $I. Send me the next six issues of RADIO NEWS and rush a I
] copy of the 1939 RADIO DATA BOOK to me without charge. (If renewal, 1
Wire Table—Winding Turns per inch heck h D )
Building a Radio Treasuve Hunter I e S : l
International “Q” Signals 1 I
| N B a5 G e a6 BAaB 008008 BIB 60600060 5066006866604000003300000000084 00 [
These are only a few of the many | 1
useful items contained in this com- I
prebensive book. 1 AdAress ..ttt it ittt ettt 5008600060 1
|
- i
MAIL THIS COUPON TODAY v o oo State. .+ oo .
If you are a serviceman please check here . i
. B B 8N B N B B B N N B B 8 B §B B B_8B N N &8 §B §N §N § &8 §B_ _§B_§N | d
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By M. W. THOMPSON

Television Engineer, Chicago, Illinois.
One of the most important requirements for
good television reeception, is the antenna.

One of the newer television receivers with a large C-R picture tube.

www americanradiohistorv com

The third lesson in
the television series
for servicemen.

- AVING, in the first article
(Rapro NEws, Feb. 1938), gone
into features of television
somewhat new to radio men, and, in the
second (Rapio NEws, Mar. 1939), ex-
plored the subject of Iconoscope tubes,
scanning, amplification, etc., I believe
it desirable briefly to consider the
characteristics and somewhat unusual
behavior of the frequencies assigned to
television. While a group of channels
between 156 and 294 mc. has been set
aside for television use, it appears that,
for some time to come, only lower fre-
quency channels in the 44-108 mc.
range will be used.

The NBC station on the Empire
State building, W2XBZX, has been given
the use of the No. 1 channel, 44 to 50
me. The CBS transmitter, high up in
the Chrysler building, W2XAX, will
use the No. 2 channel, 50 to 56 mec.
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Why do they prefer these to the higher
frequency channels? In part, because
their effective service areas will be in-
creased somewhat, duc to the fact that
altenuation, beyond the optical hori-
zon, Increases with the frequency.
Morc important, the attenuation
causcd by large buildings placed close
together is considered less for 44 to 56
mec. transmission than for 96 to 108 mec.

The frequencies above about 30 mec.
(10 meters) are considerably different
In many respects from those below that
wavelength. They are not turned
back by the ionosphere, and since the
sky waves are eliminated, propagation
results from the ground wave only.
The ground wave, however, also atten-
uates rapidly beyond the horizon and
fading begins to be noticeable. In this
ultra-high-frequency zone, there is
practically no natural static, but man-
made interference is severe.

What is known as the “interference
pattern” around any receiving location
will usually produce some puzzling
phenomena.  The same antenna that
produces a weak, unusable signal at
one point on a roof, may very probably
put quite an impressive “kick” into the
receiver if moved only a few feet right

or left, forward or back. It is impera-
tive that one get his little half-wave
doublet as high and clear as possible.
Such an antenna, located on a one or
two story building, down close to heavy
traffic, may result in severe fluctua-
tions of signal strength. Automobiles,
trucks and elevated trains, if near low
antennas, can, and will, cause a con-
stant shift and change in the inter-
ference pattern, giving the effect of
fading. Elevators and large steel
doors can do this also.

The major interference, so far en-
countered both here and in England, is
caused by automobile ignition systems.
Airplanes can cause a similar series of
clicks in the sound receiver and “snow-
storms” in the video reproduction, but
this would be most infrequent. Tele-
phone exchanges have a definite, eas-
ily-recognizable effect above 30 me., as
do street cars.

In connection with locating one’s an-
tenna, bear this in mind: the range of
transmission is roughly proportional
to the square root of the height of both
antennae (the telecaster’s and yours!);
also, the field intensity, at any pocint
within optical distance, is directly pro-
portional to the product of the two

www americanradiohistorv com

Inside the mobile television truck
which is nsed to pick up spot news,

antennae elevations. Field intensity is
the strength of useful signal arriving
at your aerial.

While almost any piece of wire, from
a hairpin to a phosphor-bronze hun-
dred footer, will give reception on
broadcast frequencies, an ultra-high-
frequency (u-h-f) television antenna
demands thought and care in its de-
sign, location and installation. First,
it must be rigid, and neither the an-
tenna or lead-in should sway in the
wind.

Second, because of reflection of
waves from buildings and metal struc-
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y \SlGNAL

FiG.1!
A horizontal television dipole.

tures, there may be multi-path recep-
tion at some locations. The signal will
arrive (1) directly from the transmit-
ter, (2) as reflected from a small rise
in the ground between the station and
the receiver, (3) from the side of a
nearby large building, or possibly (4)
from a gas tank. The result is blur-
ring, double images and other unde-
sirable picture abberations. Changes
in the design, location and orientation
of the antenna will be necessary.

A great many materials such as brick,

KEEP WIRES TAUT WITH SPRINGS £TC.

Fic.2
A high-gain television “V” antenna.

stone, paving material, etc., are excel-
lent reflectors of television frequencies
at certain angles of incidence. Occa-
sionally, where one cannot get a clear
“line of sight” path to the transmitting
antenna, because of a tall building, it
will prove possible to get excellent re-
ception via the reflection from some
surface on another nearby structure.

Third, the antenna and its transmis-
sion line must be so constructed and
terminated that reflections from the
receiver end of the system do not
bound back to the antenna and there
be reflected so
that they re-en-
ter as a delayed
(reflected) sig-
nal.

Multi-path re-
ception is consid-
erably less when
using horizontal
polarization (doublet or di-pole par-
allel to ground) than when employ-
ing vertical polarization; the horizon-
tal receiving antenna responds less to
disturbances from automotive igni-
tion systems. Both transmitting and
receiving aerials must be for the same
polarization, and the aerials so far
erected on the Chrysler and Empire
State buildings are for horizontal
transmission, and not vertical as is
generally supposed.

A brief explanation of blurring, dou-
ble-images and cancellation is, per-
haps, in order here. In a 12-inch
Kinescope the spot on the screen trav-
els horizontally at a speed of approxi-
mately 2% miles per second. The
radio wave, bringing the television
program, travels at 187,000 miles per
second, the ratio of these speeds being
about one to seventy-five thousand.

800 O SIGNAL
0/ >
5000

F16.13

Diamond antenna.

While the spot is traveling, let us say,
6/100th-inch on the screen, the radio
wave will have travelled 400 feet.

If now, both the direct wave and an
equally-strong reflected wave (which
has travelled 400 feet further) arrive
at your antenna, two images will ap-
pear, one displaced (offset) about
1/16th-inch from the other. There will
be a blurring of vertical lines, and, pos-
sibly, black lines repeated as white, or
white as black.

Most of the doublet receiving an-,

tennas so far used in television re-
search, and by the amateurs, for u-h-f
work, have been made of brass or cop-
per rod or tubing, usually copper tub-
ing with the ends plugged. Recently,
telescoping rods have appeared on the
market that can be adjusted to various
lengths. If copper tubing is used, it is
recommended that each half of the
doublet be anchored at its inner end,
and another supporting bracket be se-
cured near each outer end; quarter or
three-eighths inch tubing is suggested
(see Figure 11).

Sufficient accuracy in design will be
secured if one merely divides 300 by
the frequency in me. to get the wave-
length, then multiplies by 39 to put
this in inches, divides by 12 to have
feet, and divides by 2 for over-all
length of a half-wave dipole. If one
wished only to get the New York CBS
transmissions, the procedure would be:
center of the 50-56 mc. channel is 53,
and this divided into 300 is 5.66 meters.
Multiplied by 39 the result is 220.74,
divided by 12 is 18.4 feet, and divided
by 2 is 9.2 feet, which would be the
proper length for such a dipole (over-
all). For use with these half-wave
doublets, twisted pair transmission
line is used, having a surge impedance
of 90 to 120 ohms.

Should one prefer to design only for
the adjacent NBC channel, the center
frequency of which is 47 me., the same
arithmetic is followed to arrive at a
length of 10.37 feet. Obviously, should
the television set owner desire to get
both channels, he would choose the
center point of the 44-56 mc. range,
start his calculations from 50 mec. and
arrive at 9.75 feet or 99". Leaving a
2-inch gap at the center between rods,
each half of the doublet should be
4’91 " long. Such an antenna should
be placed so that it is at right angles
to the direction of the transmitter.

For some months, many owners of
television sets will have only one
transmitter to which they can tune and
the situation frequently may be such

How fading television signals look.

stacles) that insufficient signal reaches
a doublet for satisfactory operation.
For reception from but a single sta-
tion, a Vee-Beam antenna, each leg of
which is a full wave length long, has
much to recommend it (see Figure 12).

Presuming we wish to receive
W2XBX, the NBC station, we cut two
wires 20'9” long (one wave length)
and lay them parallel and on a line
pointing toward the transmitter. The
end of each which is furthest away
from W2XBX is secured to a small in-
sulation block corresponding to the
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Low-gain input stage to superhet.

center block of a doublet. The end of
each wire nearest W2XBX is now
moved away from the direction line
until the wire forms a 52° angle with
the line. Thus we have a 104° “V”,
the open end of which faces the trans-
mitter. Means must be provided for
keeping the wires taut. The transmis-
sion line couples to the point of the
‘(V.li .

The better antenna for two or three-
channel pick-up, near the borders of
the transmitters’ effective service
ranges, would be a diamond or rhom-
bic (Figure 13). The open ends of two
“y’s” are brought together, and, at the
apex toward the transmitters, one
places a 500 to 800-ohm noninductive

(due to distance or intervening ob- resistance. Each of the 4 legs is a
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The input stage of a TRF television receiver.
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The business end of a TRF job.

wavelength long, the angle at each

apex is 104°, the transmission line
must present an impedance of 500 to
800 ohms. Other arrays will come into
use to meet various conditions; double-
doublets show good results. With half-
wave doublets it is possible to place
“directors” in front of the actual an-
ienna; these can be a taut wire or rod
slightly shorter than the antenna. Be-

for many months. For 1939, what tele-
casting there is will probably be con-
fined to but two channels—the 44-50
and 50-56 megacycles.

This condition lends itself excel-
lently to station pre-selection; con-
struction such that one need only flip
a switch or push a button to transfer
from station to station. You set the
r.f. input, the converter input and the
oscillator circuits when the receciver
is put into operation, and no more
“tuning” is necessary.

While the above discussion has all
been in terms of superheterodyne con-
struction it must not be inferred that
only “supers” can be used for television
reception. If one is looking forward to
active participation in this new field
primarily as a service man, his think-
ing should be in terms of superhetero-
dynes. Manufacturers of complete sets
are developing their products around
this circuit. If one has the means to
build a more elaborate receiver, and
has considerable test equipment at his
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High-gain television superhet receiver input stages.

hind the antenna, one places wires or
rods equal to, or slightly longer than
the aerial proper, and known as ‘“re-
flectors.” So much for antennas.
Since, in television, the limit of the
service area is reached rapidly, and
there will be many set owners in areas
of marginal field strength, radio fre-
quency input circuits will have to be
given extremely careful attention, so
the remainder of this article will be
devoted to them. There is one impor-
tant point to be brought out at once;
whereas in sound reception the input
circuits must be constructed to be tun-
able to a large number of channels
(broadcasting), or a wide choice of fre-
quencies (amateur), television trans-
mission will be on only seven channels
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AUTOMATIC GAIN
Combination RF-Filter-Converter-Oscillator stages of a television superhet.

disposal, the thinking should be
“super.”

On the other hand, if parts’ and tube
costs must be carefully watched, the
good old tuned r.f. circuit of early radio
days is a fairly satisfactory answer. A
5-10 meter “ham” receiver (see Rabio
News, March, 1939, page 21) will take
care of the audio transmission sent out
with the video, and a comparatively
simple video receiver can be concocted
around some easily-made coils and in-
expensive resistors. Varying amounts
of expenditure between these two ex-
tremes will be found in a dozen differ-
ent possible designs.

Getting into circuits, I wish to point
out that, at this point in my series of
lessons, comparatively little exact data
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will be given. Only a small portion of
the country, either by area or popu-
lation, is as yet being served by tele-
casting stations, and this series is pri-
marily a general picture of television,
how it is done, and to prepare the serv-
iceman for the coming lucrative field.
If the reader is within the thirty-mile
radius of a station, there are kits on
the market and “how to build” data is
available. Building will be a great
deal more interesting, however, if you
first learn television thoroughly here,
and the reason for unusual design fea-
tures that might otherwise puzzle you.

In Figure 14 is shown one of the sim-
plest forms of input and tuned r.f. cir-
cuits yet to make an appearance for
reception of video transmission. In-
ductances L: and L. should approxi-
mate 6 turns of No. 26 enamel on ¥%-
inch forms, and condensers C, C. C:
and C, may be 20 mmfd. air trimmers.
If larger wire is used and turns are
spaced, another turn may be required,
or larger capacities.

In planning these u-h-f circuits keep
this point in mind: with a large capac-
ity, the L/C ratio of the tuned circuit
and, consequently, the circuit imped-
ance, is low. This results in lowered
over-all gain. It is desirable to use
as much inductance (in coils) and as

little capacity as possible. The range
RE PLATE W CONV.GRID.

=
Band-pass filter. )

of 44 to 56 megacycles is a compara-
tively narrow one; try to build and ad-
just inductances so that television
channels I and II are brought in when
condenser plates are about one-eighth
to one-fourth in mesh. This goes
whether a “super” or a tuned r.f.
(More television lessons, page 44)
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By JOHN F. RIDER

Dean of the Servicemen

A serviceman has many problems

which do not begin and end at his

service bench.

Mpr. Rider gives his

valuable view-point on the others.

(The opinions expressed hercin are solely those of
the author, and do not necessarily represent those

of the Publisher nor Editors of RADIO NEWS.)
Radio Faesimile

} TH all this talk about tele-
vision, radio facsimile is
being pushed into the back-

ground, at least during general discus-
sions. Yet, as I see it, it’s going to
be a mighty potent force and of very
vital interest to the radio servicing in-
dustry. This is not being said for the
sake of filling space. The develop-
ment of radio facsimile has reached a
high order, and unless some people
watch their “p’s” and “qg’s,” they are
due for quite a surprise.

It is true that television offers tre-
mendous possibilities. We are tre-
mendously enthused, but somehow or
other, we can still visualize people in-
terested in still pictures and the text
that accompanies them. Radio fac-
simile, from one angle, is the equiva-
lent of the transmission of a miniature
newspaper right into the home. Would
you say that it is far-fetched to im-
agine the leading department store in
a large community buying time on the
air to send the day’s bargains into the
home for milady’s breakfast?

A time clock turns the receiver “on”
during the night and “off” when the
period of transmission is completed.
Maybe the same clock will change the
tuning of the receiver to a second fac-
simile station, and the weather report
followed by the station activities for
that day are printed. This is followed
by spot news, pictures, and perhaps
even a “Wanted for hold-up” or “This
baby is lost” facsimile broadcast.

The present-day press radio bulle-
tins can be continued as facsimile
transmissions with further details in
the daily newspapers. The pictures
now broadcast from the various parts
of the world to the newspapers in the
United States can readily be placed
upon the air by means of a rebroad-
cast. People will become more famil-
iar with what is to be found in the
various editions of newspapers, and it
may lead to greater consumption of
newscopy than today without any such
form of picture transmission to the
public.

The area of transmission of radio
facsimile is greater than that of tele-
vision—the unit price of receivers like-
wise is less and the nature of the
equipment is less complicated—all of
which may tend to create widespread
interest. Not that we are attempting
to present a picture of facsimile dis-
placing television, or even competing
with television. . .. That would be fool-
ish. But it cannot be denied that a fac-
simile transmitter is less expensive in
every respect—hence, it can become
the forerunner to television in those
localities where television is not des-
tined to appear for quite some time.
And then again, what is wrong with
the idea of both a radio facsimile re-
ceiver as well as a television receiver?
Nothing at all—if this so-called mod-
ern world is really modern.

But who is going to service these re-
ceivers? That's a question that re-
quires an answer. If we desired to be
accused of reckless thinking, we would
shout “today’s serviceman”. ... We

.are fully aware that many men who

read these lines will judge by what
has happened during the past fifteen
vears and will say “Aw, we'll get by!
That guy Rider is an alarmist.”

There is nothing alarming about
what we are saying. Of course, men
will be found, but—but will they be
the men who have spent half their
lifetime doing service work or will it
be a new crop of men—new men with
specialized training? Will it be the
independent man? Will it be the job-
ber’s servicemen? The dealer’s serv-
icemen? Will each dealer require a
complete service department of his
own and thus squeeze the independent
man out of business?

Let’'s stop kidding ourselves! Why
not look the truth in the eye! Radio
servicing is becoming a tough grind
because radio development never
ceases. It’s been a hard life from the
financial viewpoint, only because it
has been comparatively easy from the
technical viewpoint. Now that the
technicalities are on the increase, the
financial side will also improve. It
can’t help but improve because the
price level of receivers will rise and
because the number of men capable
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of coping with the problems which will
arise, will decrease immediately with
the introduction of facsimile and tele-
vision transmission. .

There is not a single radio receiver
manufacturer interested in radio fac-
simile and television receivers who
does not say that the servicing prob-
lem they will be forced to face is keep-
ing them awake at night. I'know that
you have heard all of this before—
year after year, but it can’t be helped.
There never is an end—no more than
there is an end to the research work
being carried out in radio laboratories.

It's tough to work in the daytime
and study at night—to continue study-
ing, reading—day after day—month
after month—year after year, but you
picked the servicing business yourself.
No one forced you into it. Now that
you're in it, there is but one road—
forward. There is no standing still.
When you stand still, you're going
backward—Dbecause the world is mov-
ing forward.

The Postman Rings Twice

THERE is one thing we would like
to know. Really, it is more than
just mere curiosity that prompts this
query. As a matter of fact, the sub-
ject has been discussed more than once
among people who are responsible for
service meetings.

Why is it that servicemen who at-
tend service meetings seldom, if ever,
write a letter to the sponsor of a meet-
ing to express their opinions? Is it be-
cause the meetings are of little inter-’
est? Or is it because so little is gained
from the meeting? Or is it because
the men who attend are there for the
beer, pretzels and sandwiches.

No one expects every person who at-
tends to rush right home and burn the
midnight oil writing letters, but don’t
you think that some evidence of either
satisfaction or dissatisfaction is justi-
fied? Perhaps you feel that purchas-
ing the sponsor’s product is sufficient
evidence. You're right; it is evidence
of appreciation, but it is so little trou-
ble to write a postcard stating that
you enjoyed the meeting or to. state
that the subject discussed was over

(Further discussion on page 49)
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The completed conversion for battery operation.

P NHERE are many radio listeners

that do not know what a great
- - amount of information and pleas-
ure may be had by tuning in the long
wave band that begins where the
broadcast band stops. Activity is to
be found on these frequencies day and
night, and they include weather-re-
ports from all directions, instructions
to fliers as they land, general informa-
tion and the ever-present beacon sig-
nals that guide the planes in flight. A
certain amount of romance is to be
found in listening in on these trans-
missions.

Normally, receivers that are de-
signed for the inclusion of the long-
waves, are rather expensive to the
listener who can afford only the midget
type of set. The serviceman or radio-
minded experimenter or listener can
adapt many of these sets to include
the long-wave bands at low cost. Most
all of the parts needed can be salvaged
from almost any set and even if new
parts are purchased, the cost will be
far less than if a set were bought to

The midget BC set before conversion.

N° oge

— by A. B. CAVENDISH

will be?

include these
: beacon frequen-
i cies.
: The parts do
not have to come
from any partic-
ular type of set
as long as the
values will meet
1 " the specifications
as set forth for
this change-over.

The older mid-
gets may be used
as well as the
i newer sets, par-

ticularly if they

have an interme-

diate frequency

of 175 kilocycles
(if a super-het), as it is then possible
to cover a greater range than those
using an i.f. of 456 kc.

The receiver may also be adapted
to battery operation so as to be of
further use to the user as a portable
radio or direction-finder. Some of
these little sets operate on short-wave
as well as on the broadcast band and
these are ideal as a nucleus for the
conversion. The receiver selected for

analysis is one of typical variety and"

is a five tube super-het that takes in
the broadcast and the 2-6 mc. bands.

The first thing to consider is the
tube requirements and the ones chosen
will depend upon the original ones
used in the receiver. Battery sub-
stitutes can be found by referring to
the tube manuals and by direct com-
parison of their characteristics. Tubes
are now on the market in the 1% volt
series which may be used to full ad-
vantage as to sensitivity, and low
plate voltage requirements so no diffi-
culty should be experienced in finding
the correct substitutes when making
the following changes.

The receiver should be removed
from its cabinet for examination in
order to determine how much room
will be available for the extra parts.
Fortunately, the rectifier tube will not
be needed so we can figure on this
space for a dual-trimmer or other
parts we may need in order to com-
plete the conversion. The governing
factor as to range we may cover will
depend almost entirely upon the i.f.
frequency, and the method used in the
original receiver in padding the oscil-
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Savannah, Georgia

Want to know what the weather

Convert that cheap little

the “long” waves.

lator section of the tuning condenser.

The set shown in the illustration
uses a two-gang condenser with cut
plates in the osc. section. These plates
are arranged so that the tuning be-
tween one section and the other will
be the same as the i.f. frequency
throughout the tuning range and extra
padders will not be needed in order to
offset the effect of identical condenser
sections if they were used. Some of
ihe earlier sets will have condenser
sections of the same minimum and
maximum capacities and padders will
be found that have been adjusted at
both the high and low end of rotation.

We can only expect to add long-
wave tuning up to a certain piont un-
less we go into adding extra coils on
a receiver that uses an if. frequency
of 456 kec., but we can add enough to
receive the beacons that operate just
above the broadcast band. On the
other hand, if a frequency of 175 ke.
is used on our receiver, we can cover
the extra frequencies up to about 200
or 250 kc.

All we need to accomplish the de-
sired results are a two-section switch
and a dual 200-600 mmfd. padding
condenser. The method used in lining
up the set is as follows: Connect and
wire the extra parts as shown in the
illustration or in any similar arrange-
ment that will permit short connec-
tions to be made to the tuning con-
denser.

Locate the station 2t the low-fre-
quency end of the broaccast band with
the switch off and then cut-in the
extra padders by means of the switch
so that this same station will be found
at the high-frequency end of the added
long-wave band. Set the padders that
are now in circuit to bring the station
in at maximum- signal strength. Now
rotate the tuning condensers and lo-

The completed inside conversion.
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Circuit diagram of the original midget receiver.

cate the first beacon that can be re-
ceived. The added padding will not
hold for the additional range, but by
adjusting the trimmers to the center
of the band, sensitivity will not drop
off to any marked degree.

Some receivers have the i.f. trans-
former cans mounted in a position
where the bottom leads may be
reached. It is sometimes possible to
lower the i.f. frequency to 175 ke. in
these 456 kc. units by adding padding
condensers in shunt with the trimmers
on the transformers but this can only
be done where long leads are not re-
quired. Circuit instability and oscil-
lation will result if these leads are
made too long. A four-gang, two-
position switch may be placed at the
rear of the chassis to accomplish this
extra feature.

It is fortunate that most midgets
incorporate the same basic designs,
so our method used in converting the
receiver shown will hold true for the
majority of sets. After we have de-
termined what frequencies we can
cover, we may proceed with the
change-over to battery operation.

First, all of the tubes are removed
and the space formerly occupied by
the rectifier will now be available for
some of the extra parts. The line-
cord resistor and all of the associated
power supply parts are removed. If
the receiver has automatic volume
control it will be best to take it out,
for if the set is to be used as a direc-
tion-finder, it will be much harder to
distinguish the null point due to the
action of the a.v.c. as the set is tuned
and the loop rotated.

The speaker should also be removed
unless it happens to be of the per-
manent-magnet type that we wish to
use. The earlier sets used small mag-
netic speakers and these may be left
in position if they are already pro-
vided. Rewire the set to the circuit
shown. Extra room will be had that

was occupied by the filter condenser,
the a.v.c. resistors, line-cord, and cer-
tain by-pass condensers so the layman
will have easier going in this respect
than the person who wired the set in
its original form.

Do not disturb the wiring of the
tuning circuits, the coils or padders,
as much effort will be saved by having
the tuning already set upon comple-
tion of the change-over. It will be
necessary to rewire the filaments to
the parallel type of connection for the
battery type tubes used. The speaker
may be removed from one of the
earlier receivers or if better fidelity is
wanted, one of the 3” permanent-
magnet types can be installed.

It will be necessary to use a “C”
battery for bias in the new version and
this may be of the small cell type. If
screen-grid voltage control is added, a
dual-switch should be incorporated so
that the “B” battery will not be con-
nected to the potentiometer when the
set is not in use. In this way no cur-
rent can be drawn by the potentiom-
eter acting as a bleeder across the
voltage source.

Many of the original parts may be

Circuit diagram of the converted midget.
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used, but where different values are
given, they should be substituted. In
most cases the sensitivity will be equal
to the original, as the voltages to the
tubes will be about the same with the
exception of the filaments. So many
sets have been sold on the market that
it would be impossible to consider all
types and circuits in this article. Many
of these little sets have been traded
in from time to time and the service-
man should have no trouble in finding
one in his shop. Some of the mantel
type of receivers can also be adapted
to battery operation. Tuned-radio-
frequency sets are very well adapted
to this service, as the problems of
tracking are simplified and the range
may be extended to include more of
the longer wave-lengths.

In mounting the converted receiver,
it is best to install the set and batteries
in one of the standard metal boxes
now on the market. A handle may be
provided to add to the portability of
the complete unit. A metal box will
be best if accurate performance is
wanted when the set is being used with
a loop antenna for direction-finding.

A good ground is always needed on
a battery-operated receiver for peak
performance and should be provided
wherever possible. If the original
antenna is to be used, the full length
of the wire must be used as the orig-
inal coils were designed to work with
a given amount of pickup and the cir-
cuits were tuned for this amount of
wire. A loop antenna may be used
and reference to the article on that
subject in this issue of Rabro NEwS
may be made for complete information.

Sufficient sensitivity may be had
from these sets to bring in stations
many hundreds of miles away, in fact,
both coasts have been heard with good
volume on" the set illustrated. The
improvements in tube design during
the past several years have made more
compact designs possible than were
dreamed of in the past. By using
these tubes properly, we can take full
advantage of these improvements and
enjoy many hours of operation before
it is necessary to replace the batteries.
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Note new values.
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Notice the ventilation holes for the resistors underneath.

A Flexible Amplifier

ITH many amplifiers that
; have been built by service-
men, experimenters and ama-

teurs tlhere has been trouble with
“hum” and “motorboating.” Partly,
these ills are caused by poor design
and partly by poor execution of a good
design. In the amplifier described
these troubles have been overcome by
careful shielding and by the use of
d.c. on the heaters of some of the
tubes.

The two high-gain input channels
use type 6T7G tubes in a resistance
coupled circuit. Since the 6T7G tubes
have diode plates which are not used,
these plates are grounded.

All possibility of “motorboating”
and hum are eliminated in the 6T7G
stages through the use of a two sec-
tion resistance-capacity plate filter
comprised of a 250,000 and 50,000 ohm
resistor and two 4 microfarad con-
densers. As previously mentioned, di-
rect current is used on the heater cir-
cuit of these tubes; and in order to
keep down the filament power, 130
milliampere tubes are employed. Di-
rect current is obtained in the nega-
tive return circuit ground of the high-
voltage supply.

The second stage in the amplifier
serves as an electronic mixer as well
as an amplifier. Since there are two
channels, two tubes are used, both of
them 6L5G’s requiring 150 mills fila-
ment current which is obtained from
the d.c. power supply. By means of
switches, the grids of these tubes can
be connected either to the phonograph
inputs or to the output of the first
amplifier tubes. Variable potentiom-
eters are used in the grid circuits to
provide control of the volume in either
channel. Mixing is thereby obtained

as the plates of both tubes are con-
nected in parallel insofar as signal
currents are concerned.

The direct-current circuits of the
two mixer tubes are kept separate so
that they can be controlled from a re-
mote point. Volume control from a
remote point is obtained by varying
the voltage on the plates of the mixer
tubes.

Because the circuits involved carry
only direct currents and none of the
signal currents, the remote controller
has no effect on the tone or quality
of the signal, and the remote controls
can be located at any distance desired.
‘When the “wireless” type of remote
controller is used, the power for the
control unit is obtained from the re-
mote socket and connections are auto-
matically made to the power line for
the transfer of the carrier current.

The third stage of the amplifier is
made up of the electronic tone cor-
rector, a device which provides indi-
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When high-gain amplifiers are

built. there is aliwvays the hum

The author solves it

in an unusnally effective way.

by GENE TURNEY. W2APT

E. Elmhurst, L. I, N, Y.

vidual control of the high and low
frequencies. In principle, the circuit
is quite simple—in practical operation,
very effective.

The outputs of the mixer stage are
passed on to the two tone correctors.
One of the tone correctors has an in-
put circuit so designed as to bypass
all the high frequencies while giving
full amplification to the lows. And
oppositely, the other tone corrector
stage passes all the highs and atten-
uates the lows. The bass tube (top
6L5G) has a .1 mfd. coupling con-
denser which passes the bass and a .1
mfd. bypass condenser across the
500,000 ohm control which kills the
highs. The .001 mfd. condenser from
grid to ground effectively bypasses
any highs which might have passed
through the input circuits.

The lower 6L5G tube which is the
high-frequency tone corrector has a
small coupling condenser of .001 mfd.
that passes only the high frequencies,
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since its impedance to low frequencies
is very high. In operation, the outputs
of the two 6L5G tubes are balanced by
the operator to provide proper blend-
ing of the highs and lows.

Following the tone corrector stage
is the final voltage amplifier and phase
inverter tube combined in a single
6C8G dual triode tube. One section
of the tube is used as a straight volt-
age amplifier to drive the top 6N6G
tube to its full output. The other sec-
tion of the tube is employed as a phase
inverter to supply the other 6N6G

The amplifier with the cover on.

tube with a signal voltage equal to
that of the other tube but 180° out of
phase for proper push-pull operation.
Since the gain of the 6C8G tube is
approximately 21 in the circuit used,
it is necessary to reduce the grid input
to the phase inverter section of the
tube to 1/21 of the output of the am-
plifier section. This is accomplished
through the wuse of a 500,000 and
25,000 ohm resistor in series. Thus
the phase inverter tube delivers the
same voltage to the grid of the bottom
6N6G tube as is delivered to the top
section. However, due to the tube
action, the voltage is 180° out of
phase required for p.p. operation.
The output of the 6C8G tubes are
coupled to the grids of the input sec-
tions of the 6N6G direct-coupled am-
plifier tubes in push-pull. These out-
put tubes provide an output of 18
watts. Since the tubes are in push-
pull, no cathode bypass condenser is
required. This is also true of the
6C8G stage. Note that the plate sup-
ply to the input section of the 6N6G
tube is obtained after the second choke
in the power supply in order to keep
the hum level at a low value.
An output transformer has im-
pedances of 2, 4, 9, 15. and 500 ohms.
In keeping with good engineering
design, each stage in the amplifier is
isolated from the others by means of
resistance-capacity filters. As a result
there is no noticeable hum or instabil-
ity in spite of the high gain of 125 DB.
The tubes having d.c. on the heat-
ers are wired in series with the pilot
light which acts as a fuse and indi-
cator. This 150 milliampere bulb
flickers slightly during the amplifier
operation and thus acts as an indi-
cator for proper operation. At full
output the pilot light is somewhat
brighter than at no output because of
the added current drawn by the out-
put tubes, but this is normal.
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sets will be sold to the American

public in 1939. This prediction was
made by Mr. Stanton Griffis, of Paramount
Pictures, Inc., at the annual conference of
the National Board of Revicw of AMMotion
Pictures, recently held in New York City.
Paramount Pictures with the Dumont Labs,
manufacturcrs of television receivers, cath-
ode-ray tubes, and other tele- eqmpment have
been carrying on considerable resecarch worl
in the video fiel d, and with their combined
resources this Sntement has more than a
mere wish behind it.

It would appear at first glance that this
estimated number of television sets for ’39
is a highly optimistic prediction in anybody’s
language. However, it should be remem-
bexed that the prophccy was made for the
U. S. and if the job is done right, from
transmission to receptlon with that very im-
portant factor of program cost properly
niched, the acceleration of sales might be a
chartist’s dream of a vertical rising line.

Your reporter discusscd this question and
others with several manufacturers, laymen,
experimenters and amateurs and it was both
interesting and enlightening to note their
relevant 1‘unar1\s The executives thought
that the figure of 100.000 should be div ided
by 10. The typical radio listcner was of the
opinion that the received image had to be
good, no recurrence of the scanning disc
ﬂop of a few years ago, not too many con-
trols and tliere would be buyers for sight
and sound sets, willing to pay from $100 to
$250. Experimenters were somewhat indefi-
nite about the whole thing. However, they
asked innumerable questions, what was the
cost of a so-and-so C.R. tube, who put out
the best kit, when would transmission start,
and other inquirics—all of which adds up to
—what do you think?

! PPROXIMATELY 100,000 television

CEBS Screens Out Eleetrical
“RBugs®®
HE monitor room of Columbia’s tele-
vision transmitter, located on the 74th
floor of the Chrysler Building, has heen com-
pletely screened by a double thickness of
finely-woven bronze mosquito netting.

The purpose of thesc screens is to keep
electrical rather than flesh-and-blood “1)1.1<rs”
out of the manitor cquipment where images
and sounds being televised are checked for
the last time before leaving the skysc1apers
antenna system. The eulire room has been
acoustically treated as well and provided with
double floors. doors, ceilings and walls to
protect the delicate equipmcnt inside from
extraneous noiscs which might tend to blur
the sound portions of the programs.

Arrangements also have Dheen made so
that both sound and picture signals may be
monitored, cither as they arrive from CBS
television studios in the Grand Central Ter-
minal Building across the street, or just be-
fore they are radiated from the tower an-
tenna. CBS television experimental licensc
is W2XAK; its transmitter is designed to
operate w1th a peak power of 30 kw and
provide primary coverage within a radius of
about 40 miles. The sound will be on 35.73
mes. and the picture between 350-33.25 mes.

New Tele Lab Speeds Progress
HE XNational Union Radio Corp. an-
nounces a complete television testing

Iabordtory to assist, free of charge, radio set

makers in the design and manufacture of

their sight receivers. Put in operation under
the joint direction of W. M. PerI\ms and

M. G. ’\1cholson, the television “proving

grounds” will be available to gauge the effi-

ciency of circuits and equipment. National
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Union is designing and building its own sci-
entific apparatus which can test precisely,
from all .engineering and conswmner angles,
the practicability of sight and sound receiver
models.

Latest Aid to Surgery

HE Amcrican Television Corp. reports
that the surgical amphitheatre of a
prominent Lmoklyn hospital will soon be
equipped to tclevise actual surgery so that
student observers in the medical gallery can

see detailed close-ups of the proceedings.
An electric caméra, similar to the type
used in regular television broadcasts, will be
suspended “Wwith the lights over the operating
table. The Lqulpment dcswncd by their cn-
gineers will pick up complete details of the
operating and transmit them by cable to the
screcns of receiving sets located at various
points in the gallery and in the offices of

Cause, top s—result, bottom

surgeons and consultants on other floors of
the hospital. The receiving screen will re-
veal an image about fifleen inches in width,

The televised impulscs of light and shade
are not radioed as a broadcast, but are con-
fined by wire to the building in which the
camera-to-receiver circuit is completed. Each
receiving device, known as the “kinet,” is
eqmpped with its own cathode ray tube on
which the image appcars, and its individual
power supply and tuning controls.

FCC News

ECENTLY an application of the Mil-

waukee Journal Company to inaugu-
rate an experimental television service to the
public, and a proposal for television trans-
mission standards. were referred to the Fed-
cral Communications Commission for study

(Televise further -on page 58)
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. Serviceman’s Praectie: .
Calibrator

P NHERE are times when the ama-
teur and experimenter finds it
- - advisable to maintain peak oper-
aling efliciency in his receiver by re-
aligning the i.f. channel and by spot-
checking the front-end to assure both
accurate r.f. tracking and dial readings
precisely related to tunable frequency.
Unfortunately, however, the average
enthusiast does not own a laboratory-
type signal generator which will make
a precision line-up possible, and he
must either wait until some fortunate
circumstance gives him access to an
oscillator which will do the trick or
have the job done outside. Guess
work, or alignment against some re-
ceived signal or noise level is of course
a third possible, perhaps a common,
but unquestionably a discredited and
inadvisable course of action.

When all is said and done, it is really
best policy to have a good oscillater
—tunable over an extended range of
frequencies, inclusive of the if., &t
hand for use from time to time and
whenever the necessity for re-peaking
should arise. That’s certainly clear
enough. But such an instrument, if it
is to be really dependable and engi-
neered for long-time precision service,
and whether it is a home-constructed
or factory-made job, generally runs
into considerable money in the con-
struction or acquisition; and, further,
it involves, because of its cost and the

probable infrequency of its application,
a questionably sound investment.

In other words, a costly, high pre-
cision signal generator has about the
same functional value to the average
superheterodyne owner as a ten ton
truck to a man who moves his few be-
longings two or three times a year.
It’s useful, but only on occasion. What
this average owner should possess is
something far less professional, per-
haps much less complete, but in line
with his particular requirements.

It should be built to do certain spe-
cific and necessary jobs speedily and
with the highest possible accuracy. An
oscillator which would be easy to con-
struct and which in the building would
call for a minimum of radio technical
knowledge, which would primarily be
useful in aligning the i.f. channel to
precise operating peak frequency,
which would be markedly inexpensive,
and which when once completed and
in application might be extremely sim-
ple to use should be considered. If he
had such a job there’d be no reason on
earth for him to doubt either its use-
fulness or the practicability of the less-
than-ten-dollar investment for which a
precision instrument can be actually
built.

The Design

The little line-up oscillator which
this article describes was built to meet
general requirements. It is recom-

www americanradiohistorv com

15

A power oscilluator which
can be used to align re-
ceivers and instruments.

An excellent sub=-standard.

By RAYMOND P. ADAMS

Laguna Beach, California

mended for duplication by any Rabio
NEws reader who owns and operates a
superheterodyne and desires a quick
means of re-aligning and checking his
receiver, including the if. section.

This job requires only a small shield
can, three sockets, a few condensers
and resistors, a double-pole multi-po-
sition switch, a couple of r.f. chokes,
three potentiometers, two tubes, and a
low cost filter or for high frequency
signal output, a transmitter-type crys-
tal for its construction.

The generator produces a signal at
the crystal frequency and at crystal
harmonics, and this signal may be
modulated if we wish. Only four con-
trols are required: the switch, which
is on the back panel and whose adjust-
ment need not be changed except when
plugging in crystals of widely sepa-
rated frequencies, the front panel po-
tentiometers which select the output
level, degree of modulation, and modu-
lator or audio note. A receptacle on
the rear cover permits plug-in con-
nection to a power supply cable. (Any
small power pack will provide the 180
volts of “B” and 6.3 volts of “A” po-
tential required for generator opera-
tion; or the receiver can be made to
provide this power if the receiver’s
transformer will handle an additional
20 ma. current drain and 1.1 ampere
“A” drain.)

(Turn the page, please)
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The Circuit

There is nothing at all complex
about the circuit; it combines the ele-
mental and dependable Pierce r.f. os-
cillator layout with a similarly basic
and understandable a.f. generator set-
up, coupling the outputs of both in a
mixer and output stage.

Two tubes are employed—a 6N7 and
a 6L7. One triode section of the first-
mentioned is in the r.f. signal generat-
ing circuit, which, to begin with, we
shall discuss briefly.

The crystal, cut to the receiver’s i.f.
or any other desired frequency, is
plugged-in to connect between grid and
associated plate in the conventional
Pierce manner. A one megohm grid
leak, tied between the grid and ground,
is bridged by either one of two capac-
itors, as determined by switch selec-
tion. A .00025 mfd. mica unit, which
provides for oscillation at standard i.f.
frequencies; and a .0001 mfd. unit
which is generally satisfactory when
higher frequency crystals are plugged
into the circuit. These condensers
may be fixed in value in order to pro-
vide for proper grid excitation. As
they are fairly critical, it might be wise
to employ semi-variable trimmers, ad-
justable in as wide a range of capacity
as possible.

The condensers are related in cir-
cuit connection to two plate chokes—
60 mhy. and 2.5 mhy.—wired to the
switch so that when the .00025 mfd.
capacitor is cut in for intermediate fre-
quency signal output, the higher in-
ductance is in service, and so that when
the other condenser is connected, the
high frequency choke is brought into
the plate circuit.

The switch which we have used, by
the way, is a five pole affair; it is quite
possible to work into five individual
grid condensers, and this might be an
advisable move (values determined
through experiment) when and if opti-
mum excitation is in order for crystals
of any frequency value. However, the
two recommended capacitors or any
others determined through experiment
to be proper for the intermediate and
the other for high frequency service
will be satisfactory.

The number of chokes need not be
increased, nor the specified values
changed, as these two items will work
out satisfactorily. If the oscillator is
to provide a signal at the intermediate
frequency only, we will need only the
.00025 mfd. condenser and 60 mhy.
choke—and the switch may be dis-
pensed with.

The second section of the 6N7 is used
as our a.f. oscillator triode, working in
a circuit which normally produces a
400 cycle note. The transformer is a
midget output job, designed to match
push-pull plates to a speaker voice coil.
Parallel plate feed is featured neces-
sarily.

If the single note is all that we need,
we may remove the tone control from
the panel. However, it is sometimes
desirable to effect a selection of higher
than 400 cycle a.f. oscillation.

There are two simple methods of

doing this. We may depend upon the
familiar C and variable R series com-
bination, bridged across the trans-
former as indicated in the -circuit
drawing in which case the potentiom-
eter permits a more or less gradual
increase in the a.f. frequency over a
range determined by the constants
employed and at a rate of change de-
termined by these constants and by the
taper of the potentiometer; or we may
rely upon switch selection of any of
several condensers for such bridging.
The values used may be connected in-
dividually or in parallel—depending
upon the type of switch—to produce
the desired tones within oscillation
limits.

We have deliberately refrained from
specifying constants as we feel that in-
dividual builders will want to experi-
ment somewhat with available items in
working out a suitable a.f. frequency
control; but we can say, in any event,
that the single capacity in the possi-
ble C-R combination case, or the high-
est capacity in the other will not need
to exceed about .05 mfds.

Our output tube is a 6L7. The in-

With the front cover down, the placement is easy to get at.

jector grid is coupled to the r.f. oscil-
lator’s plate circuit through the .0001
condenser C3 and the signal or num-
ber one grid to the a.f. oscillator cir-
cuit by means of the transformer’s low
impedance or voice coil secondary. The
level of a.f. for signal modulation is
determined through adjustment of the
R7 potentiometer, and overall output
level is determined through adjust-
ment of R6. Both R6 and R7 return
directly to chassis and ground so that
we may effect zero output and zero
modulaticon.
Construction

The oscillator is built into the famil-
iar Crowe type 245 can, which is just
the proper size for the job and makes
for & very well shielded and good-look-
ing instrument. Modulator, a.f. fre-
quency, and output controls are assem-
bled on the front cover or panel; and
the Ci-r.f.c. selector switch and the
rf. plate circuit jack are mounted on
the back. The jack, by the way, should
be of the closed circuit type, should be
completely insulated from the can, and
should be of midget construction, as

(Calibrate further on page 59)

OUTPUT

Y]] meTER JACK

Rs

ADJ. FOR 180V MAX.

www americanradiohistorv com


www.americanradiohistory.com

e ... ... . 4

T YIDE-AWAKE servicemen
are taking full advantage of
the opportunity to modern-

ize the older broadcast receivers by
adding push-button tuning. This cxtra
source of revenue may be had at low
cost to the serviceman as far as ob-
taining the needed parts are concerned,
and the labor charge may be set in
proportion to the amount of work in-
volved in making the change-over.

Most of the older sets are provided
with sufficient room to add the push-
button assembly and the following
paragraphs will cover the require-
ments in the installation and adjust-
ments of the more popular types of
units.

Those receivers which do not pro-
vide enough room for a push-button
assembly may use the selector switch
arrangements shown in this article.

The basic idea is the addition on the
front panel for a rotary selector switch
with sufficient taps automatically to
connect different sets of trimmer con-
densers which have been pre-adjusted
for desired stations into the circuit.
The change is especially adaptable to
sets using two variable condensers.
Such sets are, for instance, the popu-
lar a.c.-d.c. midget receiver and the
superheterodyne without pre-selector
stages.

Let us assume that we have a super-
heterodyne receiver using two variable
condensers which may be either
ganged or separately tuned. One con-
denser tunes the oscillator and the
other the antenna stage. For the auto-
matic selection of 6 stations, then, a
rotary switch is required which has
two gangs and 7 positions on each
gang. Each gang is then wired up so
that it selects a trimmer condenser to
tune to the desired station. One posi-
tion on each gang is left unconnected,
so that the set may be dial-tuned when
desired for the reception of distant
stations.

The trimmer condensers are con-
nected to the different taps as per the
diagram. It is to be noted that the
existing variable condensers are left in
the circuit at all times. They are
merely set at some convenient posi-
tion near their minimum capacity.
This is done for several reasons. First,
it is more convenient that they remain
in the circuit. Second, dial-tuning is
always available by turning the rotary
switch to the off position. Third, drift
due to trimmers is minimized because
a smaller trimmer is required, and also
the size and cost of the trimmers are
less. Also in the case of certain super-
heterodynes which normally have some
drift, it is still possible to compensate
for it after about 15 minutes of oper-
ation by rotating the variable conden-
sers slightly.

For stations up to 300 meters, the

17

3 ev *»>

~—

by I. QUEEN

Roxbury, Massachusetts

A very simple automatic tuning device

can be made from odds and ends found

in the usual serviceman’s repair shop.

mica trimmer condensers can have a
maximum value of 35 mmfd., up to 400
meters the value can be 150 mmfd. and
above this wave-length the maximum
value can be 300 mmfd. These values
depend, of course, upon the coils al-
ready in the set and the capacity re-
maining in the circuit by the variable
condensers, but the above values will
apply in nearly all cases.

A single hole is first drilled in the
front panel, where convenient, and the
rotary switch is mounted. Such
switches can be bought with a very at-
tractive numbered plate and stream-
lined knob, a maximum diameter of
less than 3" being required on the
panel. The trimmers are then wired
in. The first position on the switch is
left unwired. It is convenient to wire
in the other positions according to
wavelengths of desired stations but this
is not necessary.

With the variable condensers re-
maining at their chosen position (near
minimum) the trimmers are now ad-
justed one by one. First, the oscillator
trimmer is tuned to maximum and
then the antenna circuit trimmer for a
given station and so on until all de-
sired stations are received on their de-
sired positions. It may be necessary
after all wiring is done to go over the

ANT O

CIRCUIT

adjustments since the wiring may
change the effective capacity of the
condensers.

The total cost for parts including
switch, plate and knob plus the trim-
mers (12 are required for 6 stations)
should be well under $3.00. It may be
possible, as I have found, that where
two stations are close to each other
(in wavelength) only one trimmer is
required in the antenna circuit to tune
both, since this circuit usually tunes
broadly. In such a case the two ad-
joining taps on the switch are con-
nected together. A few hours work
should be sufficient to wire up such a
system and tune the different con-
densers.

I have modernized several radio re-
ceivers in the past few weeks and find
the results more than satisfactory. All
the advantages of touch tuning are
present such as convenience and speed
in changing stations, accuracy of tun-
ing (since each station is individually
adjusted for maximum in all circuits),
ete. At the same time if dial-tuning
should ever be desired it is always
available by merely changing the ro-
tary to the off position.

The choice of which type of tuner
(rotary or push-button) will be the

{Tune in on page 60, please)
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Developments

The front panel of the precision signal generator.

¥V NO THE radio laboratory techni-

cian and sound engineer, there is
- - no more fascinating nor intrigu-
ing piece of useful apparatus than the
continuously variable audio signal
generator. This instrument, in any
one of a number of different forms,
never fails to solicit a few interesting
questions or comments from the by-
stander or fellow engineer. Hence, in
ever-recurrent time intervals we may
always expect to at least read of varia-
tions and valuable improvements upon
this type of instrument.

There are several reasons for the in-
terest found in variable audio signal
generators. From the laboratory point
of view such generators are invaluable
for measurement calculations of coils,
condensers, transformers, frequency
discrimination networks, and ampli-
flers and associated apparatus. Other-
wise the process of obtaining and
maintaining suitable line characteris-
tics of our coast-to-coast telephone and
radio broadcast audio channels would
be a long, costly and tedious one. Fre-
quency measurements in the audio
spectrum or audio-difference frequen-
cies in monitoring” radio frequency
channels would also be a very difficult
task. In the service field there is the
ever-increasing necessity of auditori-
um sound measurements, isolation of

speaker and cab-
inet resonances,
and audio para-
sitic frequencies.

From the ex-
perimental point
of view, or that
of the hobbyist,
such an instru-
ment offers a
most fertile field
of study. The
most practical
types of circuits
utilize the beat
frequencies be-
tween two radio
frequency
vacuum tube os-
cillators to ob-
tain the desired
audio frequency.

We are then confronted with the
problems of designing radio frequency
vacuum tube oscillator circuits which
are flexible, yet free from frequency
drift due to small variations of fila-
ment or plate voltage, loading, and
ambient atmospheric conditions. Some-
where along the course of action the
harmonic radio frequencies must be
suppressed, before detection, along
with the fundamentals. Aside from
shielding and temperature isolation
the above features necessitate very
rigid mechanical construction of chas-
sis, tuning condenser, tube, coil and
fixed condenser components that are
subject to atmospheric and tempera-
ture variations. Actually we arrive at
a one-two-three of (1) freedom from
frequency drift, (2) securing near as
possible pure sine wave form, and (3)
freedom from lock-in effect at the
lower audio frequencies.

In dealing with the first of these
problems let us consider a few ap-
proaches towards the solution by iso-
lating a single vacuum tube radio fre-
quency oscillating circuit, beating a
harmonic of it against a radio broad-
cast carrier while listening in on a
conventional receiver and then jotting
down on our scratch pad some data
concerning causes and effects. We say
a harmonic of our isolated oscillator
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By L. FRANK JAMES BURRIS
R.K.O. Engineering Dept., Hollywood, California

For sheer use. no instrument is more
valuable than a well engineered and
constructed andio signal gemnerator.

because it is well to operate this de-
vice in the frequency spectrum be-
tween two hundred and three hundred
kilocycles, and then a carrier bearing
of approximately ten or fifteen radio
frequency cycles to each of the audio
frequency cycles is had to the highest
pitch we wish to generate. Our upper
limit in the audio frequency spectrum
should be twenty kilocycles, about the
highest that the best of ears are able
to hear. The lower limit should be
about one cycle per second for then we
are assured of fine performance above
this period.

Now the percentage radio frequency
drift will be less if we do not use too
high a value of fundamental frequency,
for while the radio frequency oscilla-
tors are operating at approximately
two hundred times the average audio
frequency produced (1000 cycles) yet a
drift of only one radio frequency cycle
in one of the oscillators results in a
change of one audio cycle per second.
Suppose we take a case with the fixed
radio frequency oscillator operating at
two hundred kilocycles and adjust the
beat frequency for 1000 cycle output.
Now consider a drift of the fixed os-
cillator of five cycles per second over
a five minute period. In this case the
percentage drift in the radio frequency
oscillator is but 0.0025, while the cor-
responding percentage drift in refer-
ence to the audio frequency output
would be 0.5. If the beat frequency
had been adjusted to a lower value of,
say, 25 cycles output the radio fre-
quency percentage drift would have
remained the same while the figure for
the audio frequency would have
jumped to the enormous quantity of
20 percent, an intolerable value or at
least one that would necessitate in-
cessant correction of the device if we
were to obtain anything near accurate
measurements. As will be noted later,
the beat frequency in the new device
described is not obtained between
fundamentals, and at first conveys the
impression that the above error would
be multiplied. This, however, is not
the story.

Since our radio oscillators are of the
self-excited variety we may recall that
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one of the lessons learncd in the old
amateur shack in regard to oscillator
frequency stability and power handling
capacity was that of utilizing plenty
of capacity in the tank circuit. But
here the power in the plate circuit is
infinitesimal and the value of capacity
may greatly exceed that found by con-
ventional calculation in the case of a
class-C amplifier. Also, since it is
more convenient to tune the variable
radio frequency oscillator by varying
the capacity rather than the induc-
tance, it is well to have from five to
ten times the capacity in the fixed
shunting condensers as that in the
variable wunit. Then the capacity
change over the entire audio range is
but 10 to 20 percent of the total
amount.

Herein is incorporated the feature of
radical departure of design in our new
generator, and while the principle has
undergone a period of over three years
development in the writer’'s labora-
tory, this is likely the first time that it
is offered for the general experi-
menter. Radio oscillators feeding a
common circuit do not perform well in
proximity, a condition discussed later,
when operating near the same fre-
quency. It was at first deemed ad-
visable to operate one unit at twice the
frequency of the other. The second
harmonic of the slower unit was then
beaten against the fundamental of the
faster unit to obtain the desired audio
frequency. The result was so gratify-
ing that the process was carried one
step farther. One unit was caused to
operate at 1.5 times the frequency of
the other and this necessitated beat-
ing the second harmonic of the faster
unit with the third harmonic of the
slower unit. Thus not only the funda-
mentals but also the lower order har-
mwonics were completely isolated from
each other. The completed instrument
was coupled to a cathode ray oscillo-
scope and one could place a straight
edge upon the plane of the circular
Lissjou figure in the neighborhood of
ten cycles per second. This figure
could be obtained in the oscilloscope,
which is usually hard to adjust. At
lower frequencies yielding more com-
plex Lissjou figures, symmetrical com-
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Note the extreme care used in the placement of the component parts.

plete cross-over figures were revealed
to coincide. At five cycles the wave-
form was shown to begin distorting
but a good semblance off the detector
circuit was shown to represent a sine
wave at less than two cycles per sec-
ond.

If a 200 kilocycle base intermediate
frequency is to be employed, this type
of device calls for a variable radio fre-
quency unit operating at 66,666 cycles
per second and a fixed unit which op-
erates at 100,000 cycles per second.
The former would be tuned down to
60,000 cycles to allow an audio beat of
20 kilocycles in the output. In order
to trim the tuning condenser and
spread the lower end of the audio spec-
trum it is best to utilize an increase of
tuning capacity (decreasing radio fre-
quency of the variable unit) to obtain
an increase in the audio frequency out-
put. It is well to point out at this time
the desirability of obtaining a near
logarithmic scale for the variable tun-
ing condenser, and if the builder does
not wish to purchase one on the mar-
ket he may construct it by cutting
down the rotor on one of the straight
line frequency types until the leading
edge renders the appearance of a fat
scissor blade. A bit of careful cut and
try in this direction will yield the re-

The circuit diagram of the precision signal generator.
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sult and a condenser of the National
270 degree rotation variety will prove
ideal.

While the shape of the rotor may be
accurately calculated the use of cal-
culus in mathematics is made neces-
sary and while this solution would
hardly interest the average reader it
is omitted here. Before we finish with
tuning condensers it bears repeating
that the variable unit must be rigidly
constructed and secured to the panel
and tuning dial with no chance for flex-
ing nor backlash during operation.
The fixed and shunting capacities
should be of the highest grade silvered
mica type. Those which are perma-
nently dehydrated and guaranteed
against variation due to normal heat
and atmospheric changes are really
cheap for this purpose and are gener-
ally available.

Having established our radio fre-
quency range and proportional capaci-
tances for the variable unit we may
now delve into a bit of calculation in
order to arrive at definite figures for
the variable and fixed condensers and
also for the inductances used in con-
junction with these condensers.

For the variable unit, to produce
zero beat audio frequency, let the
highest operating frequency be
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The split secondary inductance unit.

F = 66,666.66 c/sec 1),
the lowest operating frequency,
F = 60,000 ¢/sec 2),

where (2) produces an audio fre-
quency of 20 kilocycles.
Let the variable capacity
Cr = 320uufd 3),
obtained by paring the leading
edge of a standard 350uufd con-
denser of the type stated above.
Let C = fixed shunting capacity,
to be determined. 4).
It is now sufficient to make use
of the formula for simple res-
1
onance: F=—_ 5).
2n+/LC
By squaring both sides of (5)
and transposing we have,

1
IC=—
(2nF)2 (6).
Now let Cs = shunting fixed
capacity 0,

which alone produces maximum
radio frequency and also the mini-
mum or zero audio frequency.

Then Ci = total maximum ca-
pacity (8),
which produces minimum radio
frequency and maximum audio
frequency of 20 kilocycles.

So Ci1 = Cs + 320uufd 9).

Now, substituting in (6) for

2
1
Cs, LCs = (m (10),

and for 1 2
C1, LG = \ 2n60,000 (11).

Rl

Dividing (10) by (11) to elimi-
nate L,

G [60000Y)2
C: ~ \ 66,666 -

(0.9)2, or Cs = 0.81Cs (12).
Then 320uufd = 0.19C1, or Cl_ =
320uufd

e = 1685uufd (13).
And from (9) Cs = 1365uufd —
0.001365ufd (14).

From this it is seen that we are

" within our minimum 1 to 5 total

ratio for tuning and fixed capac-
ities, a convenient occurrence in
this case. If other and unaccept-
able conditions had resulted we
should also have the limiting
equation to contend with Cs =
4Crar (15)
which would become somewhat
more involved.

e S Ty i

The result as shown in figure 3
when one r.f. sine wave is of much
less amplitude than the other. At
such low “modulation” values the
rf. phase reversal is not evident
and the rectified audio envelope
begins to assume the desired sine
wave-shape.

Substituting for C: in (11) we
may now solve for
1 X 1,000,000
(2n60,000)2.001685 —
0.00418h or 4.18mh (16).
For the 100 kilocycle fixed oscil-
lator a 0.00lmmf fixed condenser
is sufficient for stability and this
value, substituted in (5) yields
L = 0.00254h or 2.54mh an.
For the 200 kilocycle doubling
and tripling transformer coils
where the primary -capacity is

Graphical representation of sum of
two radio frequencies slightly dif-
fering but of same amplitude, as
might be impressed upon grid cir-
cuit of conventional generator. The
heavy line is proportional to the
rectified but distorted audio enve-
lope of two cycles as shown. An
r.f. phase reversal resulis at audio
internodes and the greater audio
area between “O” and “B” causes the
median line to be shifted to “X.”

Graphical representation of high
“modulation™ in balanced sideband
detection as employed in the new
generator. The in-phase center-fed
frequency would be suppressed in
the balanced plate circunit except
that it is swept from side to side
by the link excitation which is 180
degrees out of phase upon one grid
from that of the other. The result
is that sidebands in the plate cir-
cuits are 180 degrees out of phase
with each other and may be recti-
fied to produce a push-pull sine
wave audio frequency. The same
result is experienced with hum from
insufficiently filtered plate supply
in push-pull audio amplifiers. The
hum is in a balanced state and in-
audible until grid excitation occurs,
at which time ripple components
appear in the output and may be
measured or heard.

Under side the oscillator chassis.

0.001mfd, the inductance is accord-
ingly found to be 0.635mh, (18),
and for the secondary capacity of
0.0005mfd we likewise find the
L = 1.27mh 19).

If stock coils are used, turns may be
removed to obtain the proper induc-
tances, and in any case some trimming
will have to be resorted to because of
tube and stray capacities, overcoupling
of transformer, loading, etc. The radio
frequency oscillator tuning induc-
tances may be conveniently wound in
a close five or six layer bank forma-
tion, and it is best to use a cotton and
enameled wire not smaller than num-
ber 28 or 30 which will be little af-
fected by temperature changes and
will have a low value of resistance.
This is also quite easily workable.

The coils should be impregnated and
mounted in a rigid individual shield
having no loose or sliding joints to
change the absorption field. If steel
shields are used, which do not have the
temperature co-efficierit of copper, the
coils may be solidly mounted within,
the leads brought out and the joints
soldered. The mixing transformer coils
are not subject to all these critical con-
ditions to avoid drift so that small uni-
versal coils may be used. Since the

(Raise frequency to page 63)

; ek E
Graphical representation of grid
and plate circuit action in the bal-
anced detector circuit. Fixed fre-
quency excitation is adjusted to a
value “X,” from the d.c. cutoff bias
region to the center of the straight
portion of the curves. The total
value of variable frequency excita-
tion voltage across both halves of
the detector grid coil is 2Y, equal
to the projected straight portion of
the curve. Peak values of “Y” are
shown to revolve from the peak
values of “X.” The projected recti-
fied waves for two tubes are shown
in the second part of the diagram,
where the dashed median line rep-
resents the audio waves.
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Bringing the hand near the metal horse lights the light.

"N a midwestern city, a group of

people gathered before a shop
- - window, watching a toy electric
train move around the track. A small
boy, standing on the sidewalk, was
making the train stop and start by
bringing his hand near a metal plate,
held with suction cups to the inside of
the window pane.

The youngster turned to his father
and asked, “What makes it go?”

Father did not reply for a moment,
then mumbled something about “there
must be somebody behind the curtain”
and took the boy’s arm and the two of
them moved on to less puzzling win-
dow displays.

The mechanism of the display was
enough to puzzle most fathers. The
most obvious guess, a photo-cell, was
out of the question since there was
no cell, no light source or tell-tale
beam of light. Only a metal plate
with a piece of wire connected to it.

The secret was a simple unit known
as a ‘“‘capacity relay” which was built
with ordinary radio parts. When the
input post of the unit is connected to
a piece of metal a foot or so square,
simply bringing the hand near the
metal will trip two relays which will
turn on any device operating on 110
volts. No direct physical contact is
necessary, the increased capacity
which results when a person’s body is
near the pick-up is sufficient to operate
the relays. These in turn operate

other electrical display apparatus.
The unit is entirely self-powered,

operating from any 110-volt a.c. line.
If the builder makes his own relays,
the “capacity relay” costs less to build
than a two-tube receiver. The radio
fan, besides having a lot of fun ex-
perimenting with the unit, will find
that he can make a nice profit by rent-
ing it to merchants for use in window
displays.

The “capacity relay” consists of a
6D6 oscillator tube and a type 43 am-
plifier. A slight change in the plate
current of the oscillator, caused by in-
creasing the capacity to it, results in
a sharp rise in the plate current of
the 43 amplifier, thus closing the first
relay (RL-1). This relay operates the
second relay (RL-2) which acts as a
switch in the 110-volt circuit, turning
on a light, starting an electric fan,
ete. Filament voltage for the tubes
is obtained by means of a dropping
resistor built in the line cord in famil-
iar a.c.-d.c. set fashion. No rectifica-
tion is necessary, the oscillator oper-
ating on a.c. current.

The heart of the unit is the first
relay (RL-1). This relay must be quite
sensitive, operating on five milliam-
peres or less. The builder can buy a
relay of this type if he prefers, but an
excellent one can be made for prac-
tically nothing. The one shown in the
photographs was made from an old
push-pull audio transformer, such as
is used between push-pull pentode out-
put tubes and the voice coil of a dy-
namic speaker. Select one which has
a core in the shape of a closed “E.”

Circuit diagram of the “crowd.stopper.”
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««wl Sopje-”

by STANLEY JOHNSON,
WIOLBY

Columbia, Missouri

Building a good e¢rowd-

stopper for the show

window., makes a source

of additional income.

The straight core section is removed,
leaving the core open on one side. A
paddle-shaped arm of thin metal, pref-
erably a piece of “transformer iron”
from an old power transformer, is
mounted on a bearing so that in its
resting position it is % inch from the
transformer core. Contact points,
taken from an auto vibrator (of the
type used in auto radios) or made from
drops of solder, are mounted on one
end of the arm and the other end is
counter-balanced with a piece of solder
or lead. This weight should be heavy
enough so that the arm will balance at
the bearing point.

A light spring, strong enough to
hold the arm from the core during
the “resting” position but not too
strong to allow it to move to the core
when the plate current rises, completes
the relay. The plate of the type 43
tube is connected to one end of the
push-pull winding on the transformer
and the high voltage to the other end.
The center-tap is unused as is the voice
coil winding.

The relay which closes the 110-volt
line circuit is made from an old auto-
mobile generator cut-out by removing
the original winding, which consists of
a few turns of heavy wire, and wind-
ing the core full of number 30 DCC
wire. An amateur type “keying relay”
may be used instead. When completed,
the relay should close if connected to
a dry cell or flashlight battery.

Once the relays are made, the rest

(Stop them some more on page 60)

Under the chassis.
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Lceman s fxperionces

by LEE SHELDON
Chicago, Illinois ’

Be businesslike in your dealings with your customers,
if you would aveoid their thinking that you are a gyp.

EITHER Al nor I shoot such a
N hot game of pool, but we get
over to Buckley's Beer, Bowl-
ing & Billiards about once a month to
play rotation. Buck is a steady cus-
tomer, and Al insists it is good store
policy to kick back some business at
him, just to maintain reciprocal trade
relations. A week doesn’t pass when
some bowler neglects to pour a high-
ball over the chassis of the midget
Buck keeps in the back room; and
every so often a cue-ball hops into his
record changer, with very beneficial
results. Such men are worth knowing.
Anyway, Al and I closed up early
one night last week, and went over to
shoot some pool. I was in no mood
for games; my last customer had been
very unpleasant, and his obvious sus-
picion of our methods had left its mark
on me. Business had been bad, and I
began to suspect my partner of em-
ploying underhanded repair methods
to—

“Hey!” shouted Al, poking me with
his cue. “I suppose you'd come out of
that trance when you got hungry—
but let’s get the game started!”

“Sorry,” I said, holding myself aloof,
as usual, instead of going up in the
air. “Go ahead—you shoot first.”

“Stop kidding,” Al said. “That’s the
first break I've had since we went into
business together!”

Gee, how I hate to have a customer
suspect us. That fellow I was telling
you about owned a big Bosch, and he
undoubtedly—

“Hey!” Al shouted, at about 70 db.
“It’s your shot!”

“Oh—er, yes,” I responded. “Where
amI1?”

“In your first and second child-
hoods,” Al replied. “I try to help a
person in his first, and pity one in his
second. Usually there is an interven-
ing period—but yours overlap!”

“Tut, tut,” I remonstrated, and
justly. “I mean: where am I on the
table?”

“To the rear of the black one,” Al
informed me, “where you usually are.
Mighty symbolic of your mental posi-
tion, too.”

I miscued. While Al was preparing
for his next shot, I leaned companion-
ably against the rail—so he wouldn’t
get lonesome—and voiced my sus-
picions of him as diplomatically as
possible:

“Know what Fletcher said this after-
noon when I delivered his Bosch? He
told me there were nine tubes in the
set when I picked it up, but only eight

when I delivered it. Fellow who sold
it must have told him one tube did the
work of two. He counted the tubes
several times to make sure, and acted
as though we probably stole a socket,
to cover up. What do you think of a
guy like that?”

Al was leaning way over the table
for a difficult shot, and he turned his
head to say: “Next time we play pool
together, bring your Kknitting. And
now, if you don’t mind my slip show-
ing, I'll finish my turn!”

“This is serious,” I insisted. “That
fellow was downright abusive—told

“T found out what was wrong with your set.
There ain’t any speaker in here!”

me he would never call Salutary Sales
& Service back on another job. Have
you any idea why he acted that way?”

“Save your business until tomor-
row,” Al ordered, in a way that made
me certain he didn’t replace the tubes
he had charged for.

“But we've lost a customer,” I said,
trying to make him see the light.
“What have you to say to that?”

“Four-ball in the side pocket,” he
answered.

The morning paper had an item that
concerned honesty, and I clipped it
out. Soon as I got to the shop, 1 said:

“Look here, Al. 1t says a forgetful
serviceman in Toledo used the same
shade of paint twice on a chassis, to
simulate replacements he actually did
not make. The customer, a fast
breather, was too impatient to await
formal action by the Better Business
Bureaw, and visited the shop with an
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ax. You've been pretty handy with a
brush lately!”

Al didn't answer, and I knew he was
guilty. I tried to reason with him:
“Wouldn’t it be a good idea, Al, to
throw away that pint can of burnt
hamburger ?”

“Burnt umber,” Al corrected. “No,
it wouldn’t—I use it for aesthetic and
sanitary reasons. For the same rea-
son you should, but probably don't,
dust out every console before you re-
store its vitals., Aside from being an
excellent business practice, painting
and cleaning are good for the entire
community. I have witnessed some
chassis-pulling which should have been
supervised by the Board of Health.”

“Bluntly, AL” I said, “have you been
making all the replacements you
charge for? I have been terribly em-
barrassed during some of our deliver-
ies lately, when customers asked me
to point out new parts. Tell me the
truth—were those tubes in the Bosch
new, or have you been taking to dis-
honest practices?”

“My boy,” Al replied, “the funny
noises you make indicate you have
reached professional adolescence, and
that the time has come when you are
ready for adult advice. Let me de-
scribe a serviceman who is typical of
one type in the profession.

“He is honest, willing, and has a
background of experience which would
get him—in other pursuits—a better-
than-average income. But something
holds him down. Let’s go with him on
one of his calls, and see what the trou-
ble is.

“When he arrives at the customer’s
house, he walks in like a hungry dog
that has over-stayed its furlough. In-
stead of being confident, he is think-
ing: ‘The customer thinks I'm a gyp,
I bet! Maybe I am—charging more
for parts than I pay for them. Per-
haps he has a parts catalog, and knows
all the prices! I hope I don't bid
higher than the customer can-afford—
I might lose the work! Naturally, the
customer senses this feeling, and is
prejudiced.

“The repairman works as though he
would feel more at ease if his coat
collar was up, and by the time the tests
are finished, the customer is convinced
he has invited a scientific burglar into
his home.”

“That ‘Bosch—", I wedged.

“He quotes a price that is so ridicu-
lously low that he is cheating himself
shamelessly, and, although the work on

(More Experiences on page 53)
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Servicemen

by DENNISON HOUGHTON

Columbia, Missouri

The wattineter in service presents the answer to many problems.

‘ENTION a wattmeter to an
average service man and he
. . will have one of two reac-
tions, either “What do I want with a
wattmeter” or, if he knows what a use-
ful piece of apparatus a wattmeter
can be, “Surely, but I have too much
money tied up in equipment now.”

However, a wattmeter is a worth-
while addition to any service bench
and it does not need to cost a fortune,
providing the junk box has a few spare
parts in it.

A wattmeter, in case you have never
used one, is the logical instrument for
the first check in servicing. Most set
data charts give the wattage of the set,
and if the wattmeter shows too many
or too few watts you have a starting
point: too many watts, probably a
short, perhaps a filter condenser, too
few, an open circuit. Furthermore, if
the needle of the wattmeter swings
over to the pin you know, without wait-
ing for the transformer to smoke and
drip insulation on the floor, that it is
not safe to shoot trouble with the set
connected to the 110 volt line. An-
other useful trick with the wattmeter

The rear of the wattmeter.

is to show the customer with a “Scotch
soul” that some radios are harder on
the light bill than others.

The wattmeter shown in the illustra-
tions consists of an old power trans-
former, the secondary winding re-
moved and a new winding put on, and
a 3 volt a.c. voltmeter. The new wind-
ing goes in series with one side of the
110 volt power line, the voltmeter be-
ing connected to the old 110 volt pri-
mary winding.

The wattmeter is made up on a
panel and baseboard, a 110 volt recep-
tacle being provided on the panel for
the plug of the set to be tested. The
meter goes on the panel, the trans-
former behind it.

In winding the transformer, the
number of turns on the new winding
depends upon current which it will be
desired to pull through it. The watt-
meter shown has 35 turns of number
16 wire which gives approximately a
125 watt full scale reading on the volt-
meter. Larger wire and fewer turns
will increase the current capacity of
the wattmeter.

To calibrate the wattmeter, the volt-
meter scale is removed or a piece of
paper pasted over it. Then a bank of
sockets and light bulbs, as shown in
one of the photographs, is rigged up to
provide a load of known value. With
a 25 watt bulb inserted in one of the
sockets, the dial is marked 25 at the
point to which the needle swings. Add-

There are times when no

other insirument can do

the job of a wattmeter.

This one is ecasily made.

ing a 15 watt bulb makes it possible to
obtain a reading for 40 watts; similarly
other combinations of bulbs allow cali-
bration of the dial, if desired, by 5 watt
steps.

The usefulness of the wattmeter is
by no means limited to radio work.
With slightly different specifications
for the transformer, the wattmeter
may be used for testing small motors
and other electrical equipment. For a
250 watt load, use 15 turns of number
16 wire on the “new” winding: a wind-
ing of 7 turns of number 14 will allow
a 500 watt load. The actual load on
the transformer is slight, hence a small
radio power transformer can be used.
It may be necessary to use a “heavy
duty” radio power transformer in or-
der to have space enough on the core
for the winding if made with the heav-
ier wire. The winding specifications
are approximate, it may be necessary
to vary them slightly in order to ob-
tain the desired full scale reading. As
described previously, the lamp banks
can be used for calibrating the meter,
even under heavy loads. If the meter,
under a given load, say five hundred
watts, reads less than full scale and it
is desired that the dial be calibrated
for a 500 watt load, full scale, remove
a turn or two from the “new” winding
in series with the power line; if it goes
off scale, add turns.

For still heavier loads, use less turns
of heavy wire, number 12. —30—

Circuit diagram of the inexpensive wattmeter.

’
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The little transmitter set up ready for action.

F ' NHE primary purpose of the au-

thor trying flea power phone on
- = 160 meters, was to see what com-~
parison there was, if any, between that
band and five meters, for local con-
tacts. The local referring to contacts
up to 25 miles.

The results were quite convincing,
in that they proved, without doubt,
that with a given low power input, the
all around results are definitely in fa-
vor of the low frequency band. These
include general coverage and signal
strength, ease of construction and op-
eration, adaptability to both phone
and c.w. operation and quality of sig-
nal. The latter two are noticeably
better on 160 meters due, no doubt, to

{ ea Power on

the fact that the broad-tuning, noisy
super-regenerative receiver is so ex-
tensively used on the high frequencies.

With the recent changes in Ama-
teur Regulations, requiring, among
other things, a stable signal on five
meters, many amateurs will probably
be inclined to transfer their attention
to the low frequency bands for local
contacts. For such persons, the rig
here described will provide a means
of continuing their contacts on phone
with other local stations.

In this age of high powered trans-
mitters, the ability of QRP rigs to
work out is generally questioned.
With that same doubt in mind, an ex-
perimental flea-powered rig, modelled
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For a QRR rig that any ham
should have in his shack. this
flea-powwcered rig will do sur-

prisingly well. Uses few parts.

by PAUL V. TRICE. WS8QHS

Sharon, Pennsylvania

160 Mete s

after several in radio publications,
was literally “thrown” together,
breadboard style. The only available,
antenna, a 40 meter Zepp, was used
as a Marconi and on many occasions
only the dead feeder was used with
very good results. These included
contacting a station about 50 miles
distant and receiving an R7 report
during the ensuing QSO, and also be-
ing reported by a station over a hun-
dred miles distant. This, with an
input not exceeding 3 watts. Reliable
contacts up to 30 miles were common
and with a larger antenna, this range
could probably be extended consider-
ably. This refers to day time contacts
as the QRM from high power stations
limits the operation after dark. How-
ever, even then reliable operation up
to 5 or 6 miles can be had.

Since the experimental model gave
such gratifying results, it was decided
to build a new rig on the same lines
as the first except that better parts
would be used throughout, in order
that, when finished, it would fit in
with the rest of the station equipment.
It was also decided to use a crystal
mike as quality reports on the first
rig, using a single button carbon mike,
had been discouraging.

Accordingly, a crackle-finished box
10 x 7% x 7 and the metal chassis to
fit it were procured and the latter
punched as shown in the sketch. The
placement of parts on the chassis, as
shown, leaves considerable space be-
tween the speech tubes and the back
of the chassis. - This space can be used
if desired for mounting an extra crys-
tal socket and crystal switch. If this
is included, the operator has a choice
of either of two crystals at the flip
of the switch. This proves advan-
tageous when QRM is particularly bad
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on one of the frequencies used. It is
desirable to have the extra hole
punched for the crystal socket, even
though it may not be used at the time,
as it will be very difficult to add it
later due to the wiring under the chas-
sis. In the rig here described, the
socket hole was not punched with the
rest and as a result, it will be neces-
sary to remove part of the wiring, in
order to have it punched.

After the chassis has been punched,
the metal box can be drilled for the
variable condensers, gain control,
jacks and switches. As there is plenty
of room for mounting these, the
builder can place them to suit him-
self or follow the design used here.
As can be seen in the front view of
the rig, the knob on the left side is
for the oscillator and that on the right
for the amplifier while the gain con-
trol is mounted between the two. The
left hand jack is for the crystal mike
and the other is for a key, for c.w. op-
eration. The left hand switch is the
power switch and the other is used to
cut off the filaments of the speech and
modulator tubes during c.w. opera-
tion. The switches and jacks mount
through both the chassis and the
metal box and help to brace them to-
gether. Two holes can also be drilled
or punched on the right side of the
box, as shown in the photograph, to
take the feed-through insulators for
the antenna and ground connections.
A small hole is also drilled at the rear
of the chassis and box to take the
power cable.

Once the punching and drilling have
been completed and the parts placed,
the wiring can be started. It is a
good idea to wire the filaments first as
the heavy wire used is then flat
against the chassis and it will also aid
in making the proper connections to
the other points on the sockets. The
remainder of the wiring is conven-
tional and will not be discussed here,
except that one point should be given
attention. All connections should be
mechanically strong before being sol-
dered, especially if the rig is to be
used for portable work. It makes an
ideal portable rig and can readily be
adapted to 75 meters.

Although blocking condensers from
the plate tank coil are used to couple
the rig to the antenna, in the dia-
gram, inductive coupling can be used
if desired. A 2” form wound with 10
turns of No. 18 wire can be slipped
over the tank coil and tuned as shown,
by a variable condenser in the ground
lead. Experiments with a loading coil
in the antenna proved of little value
in local contacts.

The power supply for the rig should
be capable of furnishing 6.3 volts for
the filaments and a plate voltage of
about 250 volts under load. The one
used here was taken from an old
broadcast receiver and furnishes both
filament and plate voltages. The re-
ceiver used 71-As (5 volt filament)
and 26s (1% volt filament) and by
connecting these in series 6% volts
can be obtained. This will drop to the
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Looking down on the QRR flea.powered rig.

6.3 volts required due to the number
of tubes used.

The speech amplifier provides more
than sufficient gain and full modula-
tion capability can be obtained with
the gain control half way on.

Ry—-50,000 ohms
Ry—-50,000 ohms

When the rig is completed, it can be
checked by placing a single turn of
wire in series with a flash light bulb
over the oscillator and amplifier coils
and tuning till the bulb lights to max-
imum brilliancy. 30—

Co—.0001 mfd. (Bud)
Cz—.00005 mfd.

Ry—20,000 ohms Cy—.001 mjd.
Ry—2 megohms C;—.001 mfd.
Rs—3500 ohms Ce—.1 mfd
Re—250,000 ohms Cr—.1 mfd.
R+—3500,000 ohm pot. Cs—.1 mfd.

Rg—50,000 ohms
Ry—3000 ohms

Co—35 mfd., 25 .
Ci—2 mfd., 400 v.

R1g—100.000 ohsms
R11—500.000 ohms
Ris—~3000 ohms

Ry5—250,000 ohms

Ciyi—.1 mfd.

Ci5—2 mjid., 200 v.
Ciz—2 mfd., 200 ».
Cy—10 mfd. 25 v.

R14—500,000 ohms
Ri5—1500 ohms
Ric—50,000 ohms
Ri7—250,000 ohms
CA—.002 mid.
C1—.0001 mfd. (Bud)
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C5—.0001 mfd.

Li—52 turns No. 18 wire on 1V4” form
Lo—42 turns No. 18 wire on 11/2

Ly—Mod. choke (Thordarson No. T—1892)
SW—Off-on switches

CSW—Crystal switch (optional)

52”7 form
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6NYQ is doing a great job in man-
Waging W6USA at the Fair. Frank

C. Jones is doing the Consulting
Engineering.

Stew Ayres and Fonesca are dickering to
use the Whitcomb Hotel 5. F. Broadcast
Towers (KYA's old towers) for a remote
controlled W6USA.

W6TT is doping out a Hugo Curtain beam
on his restricted territory. He just must
get a few more countries to add to his 76
(verified).

W6TI has the fastest and most prompt
QSL Bureau we ever heard of. (Greer is an
ex-postmaster—Hi !)

W6QL apparently won the SARRL con-
test with 2800 points, 17 South Africans
worked, in 6 zones. WG6AM trailed second
with the same number of stations but in 4
zones—2200 points.

We're all glad to hear W6EGH back on
the air with his former wallop and DX-ing.
Wally has over 100 countries (and the cards
for them).

H. W. Dickow, formerly editor of Rapio,
almost died with pneumonia but the new
serum saved him-—high speed talking—new
ideas—and all.

W6FFP scared the S.F. Radio Club with
his full beard. He was called on to deliver
a speech on Russian ‘“Hamiskis.”

Bud Bane was on the air working DX dur-
ing January.

OW long will 5SDEW and 5A0H be on
the same frequency?

We are pleased to learn that 9YWT is out
of the hospital and wish him a speedy re-
covery.

Wonder what keeps 9QEA off the air these
days? [Putting this rag to bed! d.]

What ham (class A) wound his new an-
tenna coil around a steampipe. Heh! Heh!

Hot Tip! Better keep your logs up to
snuff, fellas, because F.C.C. is sending out
franked envelopes these days and asking
questions.

Who was heard to claim five hundred grid
mills in his xtal oscillator?

Since 9TLO has gone in for higher edu-
cation, we have had to read plenty to kecp
up with the latest on Rotary Beams. Bet
the BCL’s are also getting a break, hi.

We wonder if the 160 meter boys rcalize
how many harmonics are falling in the 3.5
me. fone band. It’s agin the regs if no class
A ticket.

We notice the XYL’s have fallen off in
operation since the new regs went into elfect.

Wonder if 9PPL (proud poppa) has taught
the junior op. enough code for a ticket or
is the little fella going to be a fone-man?

Note to 9DZC: The blocking condenser
should be connected above (not below) the
RF choke.

That fight (on 14 mec. fone) the other night
was a honey, but “cussing” is illegal.

HO said that Hams don’t get any-

where! Here is an impressive list of
them working in the B. C. Stations in Chi-
cago: At NBC there is P. J. Moore, WOMV,
who is transmission engineer; T. E.
Schreyer, W9SBC, Operations Supervisor;
Rex Maupin, WIVNW, Orchestra Conduc-
tor; Jules Herbervaux, WISMG, Production

Manager; B. G. Swift, WOIVD, Program
Dept.; and M. W. Rife, WIIWYV, Field Su-
pervisor.

In NBC’s Chicago stations there are also

in the Studio Dept. W4MK, WS8QIG,
WOIBGI, W9CIU., WoCQI, WICTN, WIDBT,
WODQM, WIIAH, W9JIR, WIKF, WIKQS,
WIQXD.

In the Control Dept.
WI9BU, W9ICP, WIGN,
WIWC and WOWS.

In the NBC Chicago Field Dept. there is
WIAT, WOFQ, WOTPJ and WOWRB.

The Maintenance Dept. of the Chicago
NBC boasts WIAFA, W9GG and WILEP.

The transmitters of the NBC Chicago sta-
tions are tended by W9AL, W9DE]J, W9oDQ,
WIIHY, WONBI and W9RDE.

The Mutual Broadcasting System’s WGN
has a few, too. Starting with Chief En-
gineer Carl Meyers, W9DN ; Chief of WGN
Transmitter Staff, Gcorge Lang, W9CLH;
Assistant Chief Engineer Clyde White,
WOWEA; and Supervisor Myron Earl,
WOWNF, we find these hams working there
or at the Chicago Tribune: WIRV, W9IU]J,
W9ATH, WOINN, W9AVP, WIBBU,
W9DLH, WI9EOF, W9F]J, W9LC and Ray
McNulty who is studying for his ticket.

We would like to know which hams work
at what broadcast stations. Send in your
lists. We will publish them all. And IS
there any station with MORE hams than
Chicago NBC?

we find WOIBG,
WIGY, WIRUK

HE Mission Trail net claims over 100

active stations on 1804 K.C. fone. It
sure moves trafﬂc h1ther and yon in Cali-
fornia.

The 9-90’s continues as a ¢
chew net on 1950 K.C.

These KF6 stations sure cause excitement.
The new prefix sub-divisions are giving us
more countries to shoot at.

160 meter fone seems to take the brunt of
disaster traffic whenever disaster occurs.
Consequently the American Legion is assist-
ing financially and otherwise in equipping
and organizing to tie in the A. L. actual
personalized relief work, with the 160 meter
gang as relief communication stations.

The S. F. Radio Club is staging a ham
convention at the Fair July 4th week-end.
The ARRL combined Pacific-Southwest Di-
vision Convention is to be over Labor Day
week-end. Many hams can thus take them
both in.

The traffic jam over the Bay bridge on
the opening of the street car service might
have been bettered if a few of the 10 meter
mobile gang had been called on to help.

W6DEP has two telephone poles up and
is contemplating a third.

W6RO has a 90 foot tower supervised by
W6DDS and the gang, but, not content, he
just bought and had installed two 90 foot
telephone poles in addition.

‘griping” rag

HE San Diego Radio Club combined

Radio Show and Banquet was attended
by 240. W6KW as chairman did a great
job both in managing the affair and as act-
ing toastmaster.

XE2AH in Tia Juana, Mexico, just over
the border, is rebuilding into 1 KW fone
with all fixin’s.

W6QD has a new QRA with a 200 foot
square lot to put a DX antenna on.

W6CUH is so busy at Howard Hughes’
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plant, he doesn’t even ask for the pile of
QSL’s at the QSL Bureau.

The Santa Ana Radio Club Christmas
party was attended by 65 hams.

K6JFD enjoyed his stay on the mainland
and now that he’s back is putting in a 20
meter fone!

EWS: 9KGL worked a local station,—

1JFG has a rotary beam that really
works,—9TIZ is still looking for EL1A’'s
present QTH.

One ham had a complaint of BCL trouble.
On examination, the set proved to be a five-
tube midget (1492 vintage). Both the detec-
tor and TRYF stage were oscillating. The
wet electrolytics were bone dry and here’s
the payoff. The 80 was gone and a '71A
had been plugged in its place. Did he fix
it? Page Lee Sheldon!

Heard on 14 mc. fone, “How does my
quality sound, ole man? —Answer, “It
sounds faintly sarcastic, hi!”

Wonder if 3EWN got his feeders thawed
out? The DX sure piled in that cold nite,
even INSK worked a W6.

Ever hear 5BEN/9 tell the story of the
“Rockaboars” ?

The new crop of SWL cards resemble
0.0. notices. Some of the boys have actually
sent in letters of apology after receiving one
of the new official appearing cards reporting
some violation of the regs.

9TC has a fine hobby, he is a bee-keeper.
Practical, too, as the Doc won’t let him eat
sugar.

9FB has a filing system that is the envy
of all who know him but we wonder if he
could say off-hand just what he was doing
on October 15 at 3 p.m.,

9AYN finally d1scovered that fifteen per
cent modulation won’t work.

9JJR doesn’t need an antenna, he was still
5-9 after his skywire fell down.

How does 9BHU manage to work so many
w6’s with fifty watts?

What's this about 9ETI wiring his rig with
string? We knew a guy who tried to solder
with a piece of number twelve tinned cop-
per wire.

2HZY comes in on our, monitor way out
here in Chicago,—“MIM.

9HEZ has deteriorated to 160 where he
goes to town on the ex-marine rig.

Bob Zurke, Flash Pianist from Detroit,
presently with Bob Crosby’s Band, has been
QSO with hams all over the U. S. A. on his
tour. Too bad he didn't have his rig with
him. And Eddie Miller (Whiteman’s All-
American Sax Man), with the same band, is
studying for his ham ticket. Has been read-
ing about radio for 15 years and only now
getting to that elusive pasteboard.

Several musicians use a series of “V's”
as a signature on the air.

9LLX had his feeders looking like pretzels
after that big Chi storm. He’s on 160 now
and going strong—especially between 1 and
3 a.m. CST.

OT tip! The FCC is cracking down on

SWL’s who sign their cards W2 (or
3, 4, 5, 6, etc.,, as the case may be) SIWL.
Agin regs. Also they are getting after those
DX hounds who have phony calls Ilike
1345678912, of which they have been many.
Good thing, too!

Watch those 56 meg sigs in New York,
the CBS has been assigned television fre-
quency 55.5 megs, and they are tough cus-
tomers with 1lle<ra1 QORM!

9\IFI has 300 watts on 160 and works him
'n him ’n him. FB!

W9GN works for NBC!!! hi! (WGN is
a Mutual station.)

What has happened to 9DKM ?

There is a new junior YL op at 9LBJ.
Yclept Judith Joan.

Rubber Xtal 9IPS has two or more re-
ceiving antennae, and he can switch instantly
from one to the other.

IMEL sticks to his fires and' ham rig
these days.

Who 1s that 14 mec. out-of-the-band sta-
tion signing “this is the powerful little 500
watter of Washington, D. C.”? The FCC
would very much like to know.

And here’s to these United States where
a hdm can concentrate on his rig, instead of
being rigged into o concentration camp!
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by LEE WARD

Service Manager, San Francisco, California
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Some case histories and their remedies are the subjects taken

up by

the author

ODAY, a serviceman’s dia-

grams and reference data must
be of such quantity that Dr. Elliott’s
“five-foot shelf” seems as brief as
a Monday morning memo to the
milkman. T here are, however,
many problems standing between
customer call and collection which
cannot be expressed by circuit dia-
grams. No matter how elaborate
your ltbrary, there are times during
daily routine when a few words will
save you time, business reputation,
and money.

W hen receivers are released, they
carry with them latent peculiarities
which even the best design engi-
neers and manufacturers cannot
foresee. These faults, although they
are never listed on a specification
sheet, appear later in the form of
repairmen’s headaches.

BENCH NOTES, then, occa-
sionally offers you technical aspiring
remedial tricks; kinks for the shop;
brief illustrative incidents; essential
sentences from veader correspond-
ence; in short, any interesting, prac-
tical information which should in-
crease your business efficiency.

We servicemen are fortunate in
having this space made available
for our uses. Because of the column
confines, a faster pace is necessary,
but we should be able to accom-
plish many worthwhile things in
our stride. Since this is OUR
column, your correspondence is in-
vited.

How ya doin’, fellas?

The Author.

“Tf-: find some customers are
very narrow minded when we
come to use our soldering irons
in a living-room; they balk when we
lay it on a rug, a shelf, or even on
the landlord’s floor. Perhaps the smoke
makes them unreasonable.

The usual tool kit is too crowded
with more important tools, tubes and
parts to accommodate an iron holder.
Instead, you can
use pliers as
shown to make a
tripod. Nothing
but the handles of
the tools touch
the floor; very
is conducted from the

little heat
iron, through the handles of the pliers,
and to the floor: most of it is dissi-

this monith. Follow

pated before it gets that far. Flat-
nosed side-cutters fit the average size
of iron barrel best.

Use both tools when you solder. As
you pack up to leave the house, though,
don’t slip the pliers into your hip
pocket!

No!

Yes!
Instruct Your Customers

Pull the plug to save the wires!
Every time you yank on a power cord,
you invite fireworks and future set
noises. A common customer fault—
tell them of the precaution after each
chassis delivery; they will appreciate
your thoughtfulness, and you will be
teaching them to come to you for fu-
ture electrical advice.

Small item in business, of
but things like these, which
no cash investment, pay the
dividends in future trade.

[During the last siz months several
people have been electrocuted by pull-
ing the plug by the wires and at the
same time creating a short through
their bodies to the ground. Extreme
care should be given to this otherwise
little-thought-of gesture. ... “Just pull
the plug out!” Ed.]

Tone Adjustment

The next time you deliver a repaired
RCAV Té6-1 table model or a Cé6-2 con-
sole, play the set with the speaker in-
stalled before you bolt the chassis
down. Then disconnect C29. If the
customer is pleased with the higher
tone which results, leave it in place,
but disconnected.

The removal of this condenser from
the plate circuit of the output 6F¥6 lets
more highs through without depriving
the customer of his choice of the two
points afforded by the regular panel
tone control adjustment.

If the customer wants still more

course;
require
highest
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these good

tips.

highs, try lower values in place of the
quarter-mike C32. No matter what
changes are made here, the operation
of S2 and C28 are not affected.

Make sure the trials are made in
the customer’s home, with the speaker
mounted, and with the music at the
volume the customer ordinarily uses
when he makes his own level adjust-
ment. These are factors which deter-
mine tone quality with normal use;
and, if the customer is to be perma-
nently satisfied with the final setting,
you must simulate every-day acous-
tical conditions during the test.

This business of quality which
changes as the volume is varied is a
very tricky characteristic of many
sets, and should be considered when a
repair is on test in the shop—where
walls are better reflectors, and where

DIAGRAR
ZLIFFLCMEHT B

no baffle is used. As a result, there
may be discrepancies between the
shop and the owner’s home. Watch
especially for low-volume distortion
and high hum level in the shop; a
receiver on shop test usually runs
higher than in the home, and hum is
less noticeable.
Thought for the Month

In business, the customer is King; salaam

him if you wish—but don’t soak him!
Cherchez Ia Bypass

Many an AK37 repair job has been
lost because the serviceman diagnosed
the trouble too quickly, and reported
a common filter block short. The cus-
tomer can hardly be blamed when he
hears what has to be done to the set,
and decides to discard it instead of
having its most expensive component
replaced.

Before quoting a price on a 37 (or
36, %0, 42, 44, 52), take the time to
check the speaker output condenser.
The gross price to the customer—at
the same profit—is lower than that for
a filter block, and the difference might
mean the difference between getting
the job and not getting it.

(More service tips on page 61)
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MODEL
1 KW
RIG

by OLIVER READ, WHETI
Technical Editor, RADIO NEWS

Presenting the most com-
mercial-like in ham rigs.

wholly home counstructed.

MATEUR radio operators can
L usually be divided into two
A . . classes; those who get the
greatest amount of satisfaction out of
building a neat rig by taking plenty
of time in its construction and ad-
justing the various stages for high ef-
ficiency, and those who are content to
throw their units together and begin
operations as soon as r.f. reaches the
antenna (or even before).

Many of them are not interested in
how the rig looks to the eye as long
as a signal is forthcoming, and the
only pride that they may feel regard-
ing their stations is this ability to
catch an elusive dx station, particu-
larly if a visitor is in the shack at the
time.

Back in the early days of amateur
radio, we were given the impression
that metal cabinets or chassis were
to be avoided in constructing our
transmitters. We were led to believe
that if we used this type of construc-
tion, that all of the soup from the rig
would be soaked up by the metal and
we would get nowhere by attempting
to use it. Perhaps this was all very
true when we consider that we were
using high capacity tubes and circuits
and multi-stage transmitters were yet
to make their appearance and we
did not know how to shield these
stages properly.

The control console and speech amplifier.

Coils are now used which are of
much smaller size, condensers are more
compact, insulation is very much im-
proved, stand-off insulators and assem-
blies raise the r.f. units above the
metal chassis, flexible condenser cou-
plings are available and many more
factors that permit us to use these
metal cabinets and bases. More labor
is involved in this type of construction,
but this is offset many times by the
satisfaction of a job well done and a
rig that will perform without adding a
maze of parasitic suppressors, extra
chokes to keep the r.f. out of the mi-
crophone and other precautions that
are required in phone operation by
many rigs.

The past several years has seen a
marked reduction in bulky equipment
along with the common acceptance of
the low C tubes in amateur rigs. It
also proved the value of the higher
frequencies for everyday use, rather
than that of an experimental spectrum
to play with. We soon discovered that
by keeping the radio frequency power
within the stages, and by using more
efficient methods of coupling, we could
obtain a much
higher percentage
of efficiency at the
antenna and the
energy we were
trying to conserve
would not be
shooting around
our shacks.

The manufac-
turers of broad-
cast and marine
transmitting
equipment have
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taught us how to construct units for
fool-proof performance, but we have
been slow in accepting their basic de-
signs. After many visits to stations in
various fields of service, I was def-
initely sold on their method of con-
struction for my own rigs.

The following paragraphs and illus-
trations show what has been done to
carry out the above theories in ama-
teur transmitting equipment and re-
sults have indicated that these are
well founded. The rigs have now been
in service for many months and no ad-
justment or retuning has been re-
quired during the entire period. Feed-
back is conspicuous by its absence,
either in the r.f. or audio.

As far as amateur transmitters are
concerned, there has been little con-
structional data given along commer-
cial lines. The writer has had occa-
sion to examine many amateur trans-
mitters, and in most cases, the meth-
ods used in planning and laying out
the various sections has been taken as
“a matter of course” and results have
been more or less dependent upon the
quality of the parts used. On the
other hand, several of the stations
visited showed that careful considera-
tion had been given to all of the units
with the result that these transmit-

Diagram of the control console.
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ters operated with a minimum of ad-
justing after the rig was once properly
tuned.

It is but little more costly when con-
structing a new transmitter to follow
the proven layouts, such as are used by
the makers of commercial transmit-
ting equipment. Even if the builder
does not care to purchase expensive
broadcast type cabinets, he can con-
struct them out of wood and a mate-
rial such as tempered Masonite and
line the insides with sheet metal.

We all have read, with deepest con-
cern, the unfortunate electrocution of
several of our fellow amateurs and
electricians during recent wceks. We
certainly can prevent or reduce this
terrible danger in our own shacks by
completely enclosing the power units
in a closed cabinet and by providing a
rear door equipped with interlock
switches so that as the door is opened,
the primary circuits will be broken.

All of the transmitters shown in the
illustrations at the writer’s station are
so built that safety is provided at all
times against possible contact with
any high voltage circuits. In addition,
all relay circuits operate in cascade
so that plate vollage cannot be ap-
plied before the filaments are in op-
eration. Both overload and underload
relays are used to protect the equip-
ment at all times should the antenna
blow down or other unforeseen condi-
tions occur.

In this, the first of three articles
which will describe each transmitter
individually, we shall cover the 1 kw.
10-20 meter installation at the station
with the various control and speech
circuits.

Mechanical Design

Each cabinet contains a complete
transmitter, both for c.w. and phone
operatlion. The cabinets are of stand-
ard dimensions along the commercial
sizes. The panels are each 24” long
and %" thick and are made of alumi-
num. The corner styling-strips are
of stainless steel and cover all of the
mounting screw heads when in place.
The mounting holes are spaced the
standard distances for both amateur
and Western Electric mounting di-
mensions, so that either type pancls
may be used. The cabinets are six
feet high and 26 inches wide overall.

The chassis measures 22” x 16” and

side brackets are provided on the in- .

Circuit diagram of the speech amplifier.

side channels so that each base may
be slid into the cabinet from the front,
in drawer fashion, and ample support
for the weight is had from these heavy
brackets. Receptacles are mounted on
the rear side of all chassis so that all
connectlions may be made through
cables and plugs for all but the me-
ter circuits. Feed-through insulators
are mounted for connecting terminals
for the meter cables as these carry the
high voltages through the ignition
cable where the higher insulation
breakdown is required.

The cabinets and panels are finished
in platinum grey wrinkle and may be
cleaned when necessary with soap and
water. The insides of the cabinets and
the backs of the panels are finished
with an aluminum spray that is very
durable. Plenty of ventilation is pro-
vided by means of the large grills in
the top and bottoms of the steel doors.
Pyrex glass windows are mounted back
of the cutouts as shown to help to keep
out the dust. In hot weather, it is
advisable to either remove these, or to
install a small fan in the top of the
cabinet to draw out the hot air from
within.

Keying of the largest rig is by means
of grid-controlled rectifiers in the high-
voltage supply. By placing a bias on
the tube grids, current will not pass
through the tubes until this bias is re-
moved when the key is down. This
method has proven to be very satis-
factory in high-power operation.

The meters shown in the illustration
are: from left to right, Lower panel;
Osc. plate current (0-75 d.c. ma.),
Doubler plate (0-75 d.c. ma.), Driver
plate (0-200 d.c. ma.), and Modulator
plate (0-500 d.c. ma.). The top panel
contains the following meters: Final
filaments (0-10 d.c. ma.), Plate volts
(0-2500), Plate current (0-750 d.c. ma.)
and Grid current (0-250 d.c. ma.). Fil-
ament voltage for the eight pilot lights
is taken from a separate transformer
that is mounted on the inside channel
of the cabinet.

The radio-frequency line-up is as
follows: RK49 Jones oscillator, using
40 meter fixed and variable crystals,
an RK25 pentode buffer-doubler, work-
ing on 20 meters, an Eimac 35T driver
on 20 meters, or as a doubler on 10 me-
ters, and & pair of Eimac 250th Hi-mu
triodes in the final stage. The exter-
nal speech equipment at the operating
position includes:
four type 6J7 mix-
ers and {irst audio,
two 6N7 electronic
mixers, a 6N7 in
the third stage as
a phase inverter,
and a pair of type
6L6G’s operating
class “A” in the
output. A 500 chm
line goes to the
transmitter cab-
inet andinto a
line-to-grid trans-
former and then to
the modulator
grids.
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The rear of the kw rig.

A total of four power supplies are
used at the transmitter: one for the
final amplifier, one for the modulators,
one for the excitor stages, and the bias
supplies. The unit for the final high-
voltage supply also may be termed a
dual-supply as provision is made for
supplying the rectificd voltage in the
form of C bias for the grid-controlled
rectifiers. By referring to the schema-
tic diagram, this can be explained in
the following manner: A control grid is
placed as a valve within the electron
stream of the rectifier. When a nega-
tive bias is placed on this grid, and if
this bias is high, the tube will reach
its cut-off point in the same manner
that a class C amplifier operates. Now
if this bias is removed, the current will
be permitted to flow in the rectifiers
and plate voltage will appear at the
filter.

It is imperative that the key jack
or relay be insulated to withstand the
full plate voltage of the rectifiers. The
bias transformer is one used as a re-
placement for broadcast receivers and
will deliver a few hundred volts to the
grids. This value was not found to be
critical as long as the voltage is high
enough to cause cut-off to the tubes.

Design Data on the 1 kw Unit

The transmitter in the center oper-
ates on the amateur 10-20 meter bands
and the tank circuits are designed for
peak efficiency at these frequencies. In
order that the transmitter could be
used for a wide range of frequencies
within the two bands, it was decided
that both variable and spot frequencies
be used. The problem of adjusting the
variable crystals was solved by using
a small tuning motor in conjunction
with a selector switch at the transmit-
ter end and by using a slip arrange-
ment and cable drive to the two vari-
able crystals so that as the reversible
motor opérates, the drive would be
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transferred to the units in the order
chosen for a given coverage. The crys-
tals are so arranged that one outside
frequency is connected to the number
one position on the selector switch, the
next one to the number two position,
ete.

As the selector switch reaches the
last position, the motion is trans-
ferred to the driving pulley on the vari-
able crystal and when the rotation has
been completed the cable will continue
to turn due to the slipping action. The
motor used by the author is a Utah 24
v. reversible tuning device with a spe-
cial worm reducer to cut down the
speed to one r.p.m. The complete con-
trol for this crystal section is had
from the operating desk as are all the
other controls for the complete instal-
lation.

Following the commercial designs,
crystal control is used only to insure
a minimum of frequency drift during
operation. The oscillator operates on
the crystal frequencies and the output
tank is tuned to the center of the band.
No further adjustment is required in
tuning the tank to the other portions
of the band. An RK49 tube is used in
the oscillator at low plate voltage to
insure stability and provides more than
sufficient output to the RK25 doubler.
This tube is always used as a frequency
multiplier, on both 10 and 20 meters.

The capacity chosen for the doubler
tank is best suited for the range cov-
ered, and should not be more than the
capacity shown. The doubler is en-
tirely conventional and needs no
lengthy discussion.

The driver should be able to furnish
at least 125 watts for efficient perform-
ance to the final amplifier and this can
be obtained from the 35T operating at
a plate potential of 1500 volts. This tri-
ode is an excellent performer at the
higher frequencies and was selected for
this stage as it met all of the require-
ments of easy drive, small physical
size, ease of neutralization and adapta-
hility to wiring where it is convenient
to mount the condensers above the
chassis.

A combination of both grid-leak and
fixed bias is used on the driver in
order to insure protection to the tube
should the excitation fail. A split-
stator tank should be used in this cir-
cuit so that neutralization will hold
for both of the bands covered. The
tank coil is of the air-wound type with
swinging link so that the proper de-
gree of coupling may be had to the
following tubes.

Comparisons of several types of links
showed the greater amount of r.f. was
transferred when using concentric
cable between stages than when using
twisted pair. Furthermore, the use of
this cable permitted the shield to be
grounded, and this in turn added fur-
ther isolation between stages. The
concentric was home made from a reg-
ular kit and may be constructed to any
length desired.

The modulated amplifier operates at
one kilowatt input on both bands and
uses Eimac 250th triodes. These tubes

idle at this input and, inasmuch as they
only have 2000 volts on the plates, they
may be driven to high efficiency in the
higher frequencies for phone opera-
tion. Much planning was done on this
stage in order to keep the lead lengths
as short as possible. The use of the
propeller type condenser added to the
general simplicity of the final, as the
neutralizing condensers are a part of
the assembly and may be located right
next to the tubes where the connecting
leads will be shortest. .

The tank coil is mounted above the
condenser as shown. To be able to
make a symmetrical assembly dictated
that the front panel controls be laid
out to offer the most in eye appeal
without upsetting the circuit layout.
This was accomplished by the use of
flexible cable and pulley drive. One
can appreciate the advantage of being
able to see the tubes while in opera-
tion, especially if the metal plate
types are used, as the dissipation with-
in each tube can be estimated and
loading can be adjusted so that each
plate in a push-pull stage attains the
same color. By observing this color
of the plates, with reference to the
manufacturers’ ratings, we may tell
whether or not the stage is balanced.
The two 250th’s in this transmitter op-
erate at exactly the same orange color
and intentional misadjustments
showed an immediate color change be-
tween the two when one tube was
loaded heavier than the other.

Variable r.f. coupling is provided by
means of a swinging link and the out-
put is fed into 72 ohm concentric

cable to the antenna relay and then to
the 70-foot antenna cable feeder. Loss
at this position was reduced greatly
after removing the twisted pair pre-
viously used and it was possible to use
far less coupling at the transmitter
tank than before.

The grid tank condenser mounts un-
derneath the chassis and is driven by
means of a flexible cable and shafts.
The grid coil is underslung beneath
this condenser and is link-coupled to
the 35T driver on the exciter chassis.

The December 1938 revisions of am-
ateur regulations ' (FCC Rules and
Regulations) state that the operators
have means of measuring the input to
the final amplifier when running 900
watts or more. This has been met in
this transmitter by providing a plate
voltmeter which also serves as the
bleeder to the power supply. This
meter has been checked for accuracy
and from its permanent use the input
to the rig may instantly be determined
in conjunction with the milliameter.
Note that eight meters are used on
each transmitter to offer proper check
of all stages without resorting to a
series of jacks or switches. This also
follows the design of commercial units,
and the flexibility of such a system
is only appreciated after using one or
two meters for the entire transmitter
as is done in many cases. These meters
are all of four-inch diameter and are
illuminated from the front.

Modulator Equipment

One of the features of this rig is the

excellent regulation of plate voltage
(Please @SY to page 56)
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One of the classes of telephone power packs.
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Rural electrification plus
the use of the power packs
will eliminate ihe usually

unreliable phone batteries.

By LOUIS J. GAMACHE,
WIORGL
Development Engineer

Standard Transformer Corp.
Chicago, Illinois

_elephone Power Packs

electric power companies, the

use of electric power packs to
replace storage and dry batteries used
for telephone service, for small tele-
phone switchboards and apartment
telephones, in factories, and in general
office inter-communication systems,
there is an increasing demand for in-
formation and units to replace the
messy and undependable batteries.

In checking the various require-
ments for different installations it is
apparent that no one unit could be
constructed satisfactorily for each in-
dividual requirement. Therefore, the
specific requirements are broken down
into groups.

Group number one to be used on
6 volt systems, requires 6 volts d.c. at
approximately 2 amperes, filtered to
have a ripple of less than 1/5 of 1%,
or .012 volts of a.c. ripple. In addi-
tion to this d.c., the unit should also
supply 8, 12 and 14 volts a.c. for ring-
ing circuits.

Group number two to be used on
12 volt systems, requires 12 volts d.c.
at approximately 2 amperes, filtered
to have a ripple of less than 1/5 of
1% or .024 volt of a.c. ripple. In ad-
dition to this d.c., the unit should also
supply 8, 12 and 14 volts a.c. for ring-
ing circuits.

Group number three is required to
deliver 12 volts at 2 amperes d.c,
filtered to have a ripple of 1/5 of 1%,
or .024 volts a.c. ripple, also to have
12 volts d.c. at 1 or 2 amperes un-
filtered, for the operation of relays,
ringing circuits, ete.

Group number four requires 24 volts
d.c. at either 4, 6 or 12 amperes, fil-
tered to 1/10 of 1% ripple, or .024
volts a.c. ripple.

The following steps are suggested

- }ECAUSE of the dependability of

in the order to be followed in design-
ing one of these units:

The output voltage required, and
the percentage of ripple permissible
being known, it is then necessary to
determine the value of the chokes to
be used for filtering. This calculation
is made on the basis of using some
standard size of lamination. The cur-
rent requirements will determine the
correct size wire to use; and the in-
ductance of the choke is then calcu-
lated using the formula

L, Amr uN2 AK: 10-8

Q

Where

47 = 1.257 m.m.f. Steinmetz factor
or conversion factor.

# = a.c. permeability

N = turns of wire

A — area of core in centimeters

K, = stacking factor of the iron
(manufacturer’s rating)

@ = length of magnetic path in
centimeters

Centimeter = 2.54 inches

The actual inductance of the two
chokes may be measured by using the
following formulae:

X o
L=""9 and X, = VZ —RZor
2

ki

substituting one in the other,

VZZ_RE
27F

L =

Where
L = inductance in henrys
R = d.c. resistance in ohms
F = frequency of a.c. component
Z — impedance of choke to a.c.
X: = inductive resistance
After the above calculations, it is
necessary to know the d.c. resistance
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in ohms of these chokes. This may be
obtained by finding the length of the
mean turn of the coil, multiplying
this by the number of turns, and con-
sulting a wire chart for the resistance
of that particular wire size for the
number of feet used in the choke.
[See Rapio NEws, Feb. 1939, p. 29.]
Knowing the output requirements and
the voltage drop (current of the sys-
tem multiplied by the resistance of
the chokes) in the chokes, it is then
necessary to add the voltage drop of
the rectifier (found in the rectifier
manufacturer’s charts) at that cur-
rent to calculate the amount of a.c.
voltage needed to supply the rectifier.
In the voltage range from 6 to 12
volts d.c., it is advisable to use mag-
nesium cupric sulphide rectifiers be-
cause of their low cost and long life.
However, for a 24 volt supply, the
mercury vapor or argon filled tube
rectifiers are recommended. These
rectifiers are similar to the old type
tungar bulbs.

From the above description the a.c.
voltage and current and wattage to
the rectifier is calculated. To the wat-
tage found, the wattage required by
the ringing circuit is added and the
total wattage is that required from
the transformer. The transformer
will be connected to the line for 24
hours a day, it must be designed for
this type of service.

The design of such a transformer
was discussed fully in the October,
1938, issue of Rapio NEws at page 35.

After finding the above information,
it is then necessary to determine the
values of the filter condensers re-
quired to obtain the desired ripple re-

(More power on page 63)
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‘OW many times have you heard

a fellow op chortle “boy, I'm
- hitting 95% on peaks now’—
and wonder how he knew it—if he
did!! For the sad truth is that most
amateur modulation “meters” leave
much to be desired. An oscilloscope is
a nice gadget—very useful around any
rig—particularly for preliminary tun-
ing up, neutralization, ete. But for
continuous monitoring it is only an in-
dicator—not a meter (in the precision
sense). On voice modulation you can’t
tell 95% from 100% —or from 80%%—
or from 1209. The dry disc type
modulation meters are not much bet~
ter. The slow-speed types are too slow
and inaccurate for voice. The high-
speed types (if calibrated on voice
modulation) are sufficiently accurate
in themselves—but the needle travels
so rapidly that peaks cannot be read
with any consistency.

Now it is unfortunate that this situ-
ation with regard to modulation meas-
urements should be the case. For
modulation degree is important. It’s
an old story—but one that cannot be
too greatly emphasized. Fig. 1, graph-
ically illustrates the point—100 watts,
100% modulated is as good as 200
watts, 58% modulated, or 300 watts,
309% modulated; 50 watts, 100% mod-
ulated, is as good as 150 watts, 30%
modulated; and so on. Modulation is
more important than power—and,
within limits, cheaper. Moreover, the
“punch” of a fully modulated signal is
unmistakable. Finally, a well-mod-
ulated signal (always assuming, of
course, that it stops short of over-
modulation) means highest ratio of
service to interfering effect. But—and
here’s the important point—you can’t
take advantage of this unless you can
read your modulation peaks accu-
rately.

Suppose, for a moment, that your
means of reading peaks is accurate
only to =259, (a fair estimate of most
devices)—that means that you must
keep your peaks to 80% on your indi-
cator, or else run the danger of over-
modulation. Now, since your signal
varies as the square of the modulation,
it is only 64% of what it might be. If
your transmitter has a power of, say
100 watts, you are getting the same
results as you would with 64 watts,
100% modulated. @.E.D. an accurate
modulation meter would be a nice
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by JOHNN P. TAYLOR. W3FQZ
Schenectady, New York

A modulation meter which reads the

average value and

thing to have. But there lies a prob-
lem!

Apparently the only answer—at
least for the present—is the use of a
device which will give a “floating read-
ing”—similar to that of the modula-
tion monitors and volume indicators
recently adopted for broadcast station
use. The essential advantage of these
is demonstrated by Fig. 2. In this il-
lustration the solid curve is a some-
what idealized modulation envelope
(that is, the so-called ‘“syllabic” fre-
quency). Now a high-speed type of
meter will follow this curve very
closely—which means that it will
travel much too rapidly for any kind
of consistent observation. A slow-
speed meter (or a damped meter), on
the other hand, will follow only in the
most general sense—tracing a path
something like the broken curve
shown. This is useless as far as peak
measurement goes.

Consider, however, the dotted curve
—which indicates the action of a float-
ing-reading-type device. In this case

the needle swings up quickly (The up-
swing time being determined by the

Modulation meters compared.

meter action alone) thus giving an ac-
curate indication of peaks. But—be-
cause of provision of a return-delay
circuit—it does not swing quickly
down again. In fact it returns very
slowly—taking approximately a sec-
ond to reach zero. As a result, on
ordinary modulation, it will have
dropped only a little way before the
next peak hits it. Thus it will need to
travel upward only a small amount—
and instead of having a needle gyrat-
ing wildly back and forth, we have one
which simply bumps along on the
peaks—very neat, quite accurate, and
much less fatiguing to observe.

No doubt many amateurs have had
the idea that such a monitor would be
swell for ham use—the application to
voice modulation being particularly
noteworthy. And probably most of
them, after taking a look at the rather
complicated schematics of commercial
types, have dropped the idea like a hot
potato. However, on pursuing the sub-
ject a little further, it begins to look
better. The circuits of the broadcast
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the peaks as well.

modulation monitors are rather fancy,
for a reason-—namely, that they had
to meet specific FCC requirements on
time constant, regulation, response,
etc. Allowing a little more leeway
(which seems amply justified) the idea
simplifies considerably, and on actual
trial has been found to be very much
within the reach of most amateurs.
The Circuit

The circuit of the amateur-type
modulation monitor to be described is
shown in Fig. 3. Those familiar with
broadcast monitor circuits will recog-

Inputs to modulation meter.

nize a similarity in the general idea—
but not much else. While this instru-
ment still requires five tubes, it has
otherwise been greatly simplified.
Moreover, the parts required are all
of standard size and inexpensive-—if in
fact, not already available in the junk
box. The tube complement—the only
sizable item—can be changed within
wide limits—to suit whatever you have
on hand.

No pictures of the unit are shown
for the reason that, at the time of writ-
ing, the thing had not progressed be-
yond the breadboard layout stage.
Perhaps this is just as well, for it
serves to emphasize the suggestion
that the amateur builder first assem-
ble the unit in this style—getting it
working to suit before building it into
its ultimate shape. There is much
room for difference of opinion as to
the best time characteristics of a de-
vice of this kind. There are numerous
combinations of units (see below)}
which will give almost equivalent re-
sults. And, finally, components marked
alike may differ enough to change the
operating constants slightly. AIll of
which commends the course of making
an initial trial layout.

On the assumption, then, that most
readers will make at least minor modi-
fications as they go along (which after
all is the true amateur spirit) the de-
scription will bear chiefly on the func-
tioning of the circuit rather than on
the details.

The complete circuit of the monitor
—including power supply—is shown in
Fig. 3. The first tube, a 56 is con-
nected as a diode detector. Its func-
tion is to rectify the r.f. carrier. The
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small condenser C,, it should be noted,
is not a tuning condenser, but is used,
rather, as an r.f. input volume control.
The rectified d.c. current flows through
the circuit RFC, M, R.—the r.f. com-
ponent being filtered out by the low
pass filter formed by C., C: and the r.f.
choke. The meter M, has two impor-
tant functions. In respect to the meas-
urement of modulation it serves as a
means of setting the input at a prede-
termined level--thereby avoiding ne-
cessity of recalibrating the modulation
meter whenever the power of the
transmitter is changed. In addition, it
also serves as a convenient carrier
shift indicator. This follows from the
fact that the rectified d.c. is directly
proportional to carrier power. Thus,
if there is any tendency for the carrier
to shift either upward or downward
(on modulation, or for any other rea-
son) this will be apparent immediately.

Such an indicator is a requisite to
good operation. The modulated d.c.
voltage appearing across R. is applied
to the grid of the second tube. This
tube, a 57, functions as an audio am-
plifier and phase inverter, the phase
inversion circuit being of the very sim-
plest type. The push-pull output of
this stage is applied to the anodes of a
53 which is connected as a full wave
rectifier. The function of this tube is
to rectify the audio voltage. This rec-
tified audio voltage (which, of course,
is varying at syllabic frequency), ap-
pears in the cathode circuit. The audio
component is bypassed to ground by
C:. The syllabic component (or envel-
ope), however, being of lower fre-
quency, is not easily bypassed by C.
The action is best understood by con-
sidering what happens when this syl-
labic voltage is applied to the timing
circuit, which consists of a relatively
large resistor (as chosen by switch S:)
and the capacitor C;. The operation of
this is as follows: application of volt-
age causes current to flow and voltage
to be built up across C.. When the
current stops, or decreases, this volt-
age can decrease only by discharging
through S.. The discharge rate is rela-
tively slow, thereby providing the slow
return desired. The voltage is read by
means of a vacuum-tube voltmeter cir-
cuit, which consists of a 56 (to the grid
of which the voltage is applied) with
a suitable meter in the plate circuit.
The circuit Ri, R provides a bucking
voltage which allows the zero point of
the meter to be set to correspond to
zero modulation. Ru;, of course, is sim-
ply a shunting resistor which allows
the scale of M to be used most effi-
ciently. The power supply is entirely
conventional.

Adjustment

The operation of the unit will have
been more or less obvious from the
above description. The adjustment
procedure is as follows: First, with

no input applied, R is decreased until
the meter M. reads zero. Next C, is
turned to maximum, and the ground
and antenna connected. The amount
of pickup should then be adjusted (by
shortening or changing the position of
the antenna) until M, reads half-scale
with R, all the way out. Modulation
is now applied (a steady tone of any
convenient frequency) and adjusted
for 100% modulation as indicated by
an oscilloscope, or, if such is not avail-
able, by noting the increase in antenna
current (it should be approximately
229 for 100% sinewave modulation).
Under this condition it is desired to
have the meter M, read full scale. In
case the pointer has gone off scale Ry
should be reduced until the meter
reads precisely full scale. This will
necessitate slight readjustment of Ru.
The two adjustments must be made by
turning modulation off and on, and re-
adjusting each time, until the correct
zero and full scale deflections are ob-
tained. In case M. does not read full
scale for 100 % modulation, more audio
voltage obviously is required. This is
obtained by decreasing C, until M.
reads correctly. This done, the read-
ing of M, can be returned to mid-scale
(which is the most convenient reading
—although there is no reason why
some other point cannot be used if de-
sired) by decreasing the resistor R,.
When these adjustments have been
made the unit is approximately cali-
brated, and ready to be given a trial.
This should be done by voice modulat-
ing the transmitter and observing the
action of the meter needle. For cor-
rect timing adjustment the needle
should hold very nearly constant for
rapid speaking in a level voice (that is,
close spaced peaks of approximately
equal height). If it does not, but in-
stead tends to swing up and down, then
the action is too rapid and should be
slowed down by increasing the timing-
circuit resistor (that one selected by
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switch S.,). To test the other extreme,
speak even words rather slowly—or
count at slow speed. On this the meter
needle should show some slight drop
between the peaks. If it does not, but
instead continues to hold steady, then
the action is too slow, and should be
speeded up. This can be done by de-
creasing the size of the timing-circuit
resistor. If one wants to make a nice
experiment of it, the syllabic modula-
tion can be simulated by an audio tone,
and the adjustments made that way.
Assuming syllabic frequency to be of
the order of 5 to 10 cycles, the adjust-
ments should be made so that for, say
15 cycles, the needle holds steady: just
begins to follow the modulation at
about 5 cycles, and follows practically
the full swing up and down at 1 cycle.
(Note: while most beat oscillators are
not calibrated this low, they will us-
ually reach down to this range, and the
extra distortion is not of importance
for this adjustment). And, as the
best authorities are still in some dis-
agreement as to the optimum time
constants, you are justified in follow-
ing your own ideas.
(Modulate to page 54)

Ci—1060 mmfd., midget

Cs, Co—250 mmfd., mica

Cs, C;, Co—.25 mfd., paper
Ci—.01 mfd., mica

Cs—8 mlid., elecirolytic
Ch—10 bhenry, 80 ma.
RFC—2.5 MH, choke

Ri:, Rix—30 ohm, wire-wound
R:—10,000 ohm, non-inductive
Ry—.25 megohm

Rs, Ri—.1 megohm

Re, R—.5 megohm

Ri—.5 megohm

Ry—1 megohm

Ri—2 megohm

Rii—5 megohm

Ri>—10 megohm

R::—20,000 ohms, wire-wound, 5 watts

R:+—10,000 ohms, 2 watts
Ris—10,000 ohms, 20 watts
SW,—Tap-switch

SW.—s.p.s.t. switch
T1—350-0-350 volt transformer

Circuit diagram of the modulation meter.
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Phenolic  Corporation,
Chicago, Ill., an-

The  American
12200 Van Buren St

nounce a new serics of adapters for the
cxisting loktal tubes.

Five adapters are
required  to
test all of the
existing
types in any
tube tester,
whether
home - huilt
or one fac-
tory wired.
These units
may be ob-
tained cither
wired or un-
wired in kit
form, and
complete in-
structions are Iurmshcd with each adapter
to cover the several applications for which
they are intended. They are available in
black bakelite or a new tan color ultra-lo-
loss mica-filled bakelite. Complete data on
these units niay be had by writing to the
manufacturer.

The Arcturus Radio Tube Co. of New-
ark, N. J., have added a series of new mid-
get type lul)cs to their line that are des1gned
Tor series-filament service. They permit a
reduction of 309 /o in the operating temper-
ature of the rcceiver and eliminate the need
for the line cord resistor. These tubes only
require half the current of those of previ-
ous design. The total heater current on all
nine of these tubes is only 150 milliamperes.

The Martin Research & Manufacturing
Corporation, 98 Park Place, New York
City, are now offering for sale a complete
line of sending machines known as “Aar-
tin Flash Keys.” Mr. Horace G. Martin,
who long enjoyed an enviable reputation as
oue of the finest telegraphers in the pro-
fussion and as an inventor and anufac-
turer of telegraph and wireless apparatus,
has announced liis retirement from the busi-
ness which will he carried on by Robt. W.
and John W. Martin.

Eicor, Inc.. 515 So. Laflin St., Chicago,
1IL., have introduced a new model C20 dyna-
motor with filter. This unit incorporates
—— several features which

include a holder that

accommodates a brush
of longer length and
with a greater cross-
! section arca. The

manufacturers claim a

substantial reduction
4 in ripple voltage due
to the use of a stronger magnetic ficld.
This makes possible the use of a smaller
armature and a reduction in weight with
lower resistance and thereby permits bet-
ter regulation.

[RPv——srwammre=rn

The Simpson Electric Co., 5216 W. Kin-
zie St., Chicago, announce their new
“Hammecter” {for the amatcur or service-
man. This handy unit tests d.c. voltages
up to 3000 volts with an accuracy of 2%
on d.c. and 3% on a.c. Current readings
may be made up to 730 ma. and a.c. volt-
ages to 3000 may be recad. The unit is
small and may be placed on the average
transmitter chassis when being used. Test
cables are provided with nmllatxon to with-

EWLin Radio

| ligator clips are fur-
nished with heavy rub-
ber guards to protect
the user from possible
~ contact. The tester
| measures 514"
- 2-7/82" x 134" and
.. weighs only 20 ounces.
. Complete details are
| &1 contained in a circular
| which is available.

| _R.C. A.Mig. Co,
/' Camden, N. J. an-
nounce a new record
player that may be
used with any radio
and which operates without any connecting
wires to the set. It is of compact construc-

HEIED . stand 5,000 volts. Al-

tion and may be placed on top of the re-

ceiver or on a table. Other features are:
a feather-touch crystal pickup, modulation
type volume control, constant speed motor
and a pilot light. The tone arm can be
raised to the vertical position for easy in-
sertion of the needle. The cabinet is con-
structed of brown bakelite of modern de-
sign.

American Television & Radio Co., 300
East Fourth St., St.
Paul, Minn, make a
complete line of high
grade vibrators of new
construction. A toler-
ance of .005 of an inch
is said to be maintained
in the parts used in their
construction. Features
are: Oversize 34g” di-
ameter Tungsten con-
tacts, perforated reed of
high quality, high-effi-
ciency magnetic circuit
with formed base, mica
and metal stack spacers
o and, extra flexible leads
with tinned clamp supports to insure free-
dom from breakage.
A vibrator guide is available from the
above company and will be sent to those
requesting it.

Bud Radio Inc,

5205 Cedar Ave,

| Cleveland, Ohio,
have recently added

| a complete line of
5 air-wound coils for

; F ?- f amateur transmit-
ters. They are suited

for operation in

stages up to 500 \vatts rating and for fre-
quencies up to 60 megacycles. The coils are
constructed of enameled copper wire which
is firmly cemented on three fire-resisting
plastic locking strips. The winding is
mounted on Alsimag 196 bar strip with
plugs for rapid insertion into the coil
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mounting in the transmitter. Each coil is
furnished with a link winding at the center.
All hardware is brass. The new folder
listing these inductors may be had by send-
ing a card.

Coto Radio Products, Providence, Rliode
Island, have added several small “PeeWce”
inductors to their line. Any three amatcur
bands may be covered by inserting the

proper coils into the switching a:ccmblx
These assemblies are designed to be used
They are

where space is at a premium.

adapted for use in r.f. c1rcults where power
does not exceed 50 watts. The coils are
wound on threaded Alsimag ribbed forms
and are available for all bands with end
link, center link, and with center tapped
without link.

WWholesale Radio Service Co., 100 Sixth
Ave.,, Ncew York, have released a new line
of ampllﬁers These are marketed under
the trade name of Lafayette and offer a
wide seclection in units of varlous power

ratings. A new styling has been designed
for these units and the one illustrated has
a sloping panel to permit casy reading of
the decilel meter by the operator. Inputs
are provided for four microphones, togeth-
er with a master gain and the tone connol

utah Radio Prod-
ucts Co., 820 Orlcans
St.,, Chicago, 111,
have introduced a
new “Servicel’ak”
for the serviceman's
shop. Included are
79 basic deplacement
parts cssential to the
operation of any nor-
mal radio service.
These parts arc in-
cluded in an all-steel
cabinet. Ample room
has been provided
for the addition of
parts of other makes.
Drawer space is also furnished for resist-
ors, condensers and other small parts.

The Operadio Mig. Co. _ét Chartes, 111,
(More new pr oducts on page 38)
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By EDWIN WEAVER
New York City, N. Y.

When is there high voliage across that tank

when may it be tonched without danger? It

Y eliminating the d.c. plate volt-

- age across the tuning condens-
- - ers in amplifier plate circuits,
the voltage rating of the condenser can
usually be reduced greatly. This re-
duction in the voltage rating may re-
duce the cost of the tuning condensers
as much as 50% in some circuits.

While few hams seem to know what
circuits to use to remove the d.c. volt-
age from across the tuning condenser,
the circuits are extremely simple and
used in many transmitters, although
seldom for this very reason. And just
to the opposite, many hams use plate
blocking condensers to ‘“remove” the
d.c. from the tuning condensers, while
in reality, they are actually putting
d.c. across the tuning condenser by
using the ‘“‘d.c. blocking” condenser.

Generally speaking we can say that
if the tuning condenser is connected
directly across the tuning coil, no d.c.
voltage can appear across the con-
denser because the coil is a d.c. short
circuit across the condenser. (If the
rotor of a split stator condenser is
grounded, this may not be true.) If
the condenser is not connected directly
across the coil, usually a d.c. voltage
will appear at, and hence across it.

In Fig. 1 is the simplest type of cir-
cuit employed in amateur transmit-
ters. The plate voltage is applied at
the cold end of the coil and is series
fed to the plate. The tuning condenser
is connected across the tank coil. The
accompanying d.c. equivalent circuit
shows that no d.c. voltage can appear
across the condenser because both ends
of the coil are at the same d.c. poten-
tial, Ve. As a result the only voltage
across the condenser is the r.f. voltage
Ve appearing across the tank circuit.
Naturally, the condenser has d.c. on it
and it must be insulated from the
chassis to prevent grounding the plate
voltage. Also for safety’s sake, the
shaft extension to the dial should be
insulated to avoid possible shocks from
dial set-screws, etc.

In Fig. 2 the rotor of the condenser
is grounded and a by-pass condenser
from the cold end of the coil to ground
is employed. This type of circuit re-
moves the d.c. from the rotor side of
the condenser, but in doing so, applies
the full d.c. plate voltage to the tuning
condenser. While this circuit is em-
ployed very much in radio receivers,
it is not suitable for high-power trans-
mitter stages because the voltage rat-
ing of the condenser must be increased
to allow for the plate voltage. The d.c.
equivalent circuit in Fig. 2 shows that
the plate voltage is connected across

the condenser. Therefore, the con-
denser must be rated to withstand the
r.f. voltage across the tank coil plus
the d.c. plate voltage. Since in most
circuits the r.f. voltage is equal to or
slightly less than the d.c. plate voltage,
it follows that the voltage rating of the
condenser must actually be doubled.

In some hook-ups, the use of a cir-
cuit having a d.c. blocking condenser
may actually keep the d.c. off the tun-
ing condenser. Fig. 3 is an example of
this fact, yet by way of contrast in
Figs. 9 and 11, the blocking condenser
itself does not keep the d.c. off the
tuning condenser.

The d.c. is kept off the tuning con-
denser in Fig. 3 because the coil can
be connected across the tuning con-
denser, not because of a d.c. blocking
condenser.

How the indiscriminate use of a
blocking condenser may sometimes
lead just to the opposite of what is de-
sired is shown in Fig. 3-A. Instead of
connecting the coil directly to ground,
the unthinking ham may decide to use
a blocking condenser in series with the
coil, while still grounding the con-

VR

D, HE CIRCAAT |

www americanradiohistorv com

condenser?

[N]
(W]

\p

And

will pay to read!

denser in order to decrease the voltage
across the latter. The d.c. equivalent
of the circuit shows that by removing
the grounded end of the coil and sub-
stituting a condenser, the high end of
the coil immediately assumes approxi-
mately the same d.c. voltage as the
plate of the tube.

In order to explain this phenomenon,
we must go back to the elementary
electricity dealing with voltages and
charges on condensers. When two con-
densers are in series and connected
across a battery, the same number of
electrons must flow into each con-
denser until each one is fully charged.
Only identical quantities of electrons
can flow through the circuit because
it is a series circuit.

Elementary electrical principles
state that the product of the voltage
(V) times the capacity (C) equals the
charge (Q), or in terms of a formula:
Q equals C X V. Turning the formula

around we have: V equals —. Accord-
C
ing to this, the voltage is inversely pro-
(Read further on page 55)
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TECHNICAL BOOGK
& BULLETIN REVIEW

RADIO TROUBLE-SHOOTERS HAND-
BOOK, by Alfred A. Ghirardi, first cdition,
is now ofi the press. This book is published
by Radio & Technical Publishing Co., 45
Astor Place, New York City. Containing
518 pages, this large handbook covers a mul-
titude of service data on all receivers and
associated equipment. Complete information
is given on servicing home receivers, auto
radios, public-address, recording, rectifier
systems and many other chapters are in-
cluded, and many charts and compiled data
of value to the radio man are given.

Directories are listed covering the various
tube manufacturers, as well as those con-
cerns making receivers, radio parts, tuners,
accessories, sound equipment, test equip-
ment, and other parts. General instructions
for receiver analysis are completely covered
so that the new serviceman may benefit from
the reading of the book as weil as the more
advanced layman. There are 52 sections in
the handbook, and each one covers its topic
very thoroughly.

HANDBOOK OF TECHNICAL IN-
STRUCTION FQOR WIRELESS TELEG-
RAPHISTS, by H. M. Dowsett, and pub-
lished in England by The Wireless World,
Dorset Housc, Stamford St. London, S. E.1.,
is a text book designed for the teaching of
wireless communication to the beginner as
well as the advanced student. Thirty-two
chapters, containing full information on all
phases of radio are included. A few of the
chapters from this book are: Ohms law, etc.,
Scalar and Vector quantities, Accumulators,
Measuring instruments, Switchboards and
Switchgear, Aerials and Radiation, Ther-
mionies and Valves, Depth Sounding, Wave-
meters, Receivers, Marine Direction Finders,
Distress Call Apparatus and Maintenance of
Marine Equipment.

THEORY AND APPLICATIONS OF
ELECTRON TUBES, written by Herbert J.
Reich, Ph.D., associate professor of electri-
cal engineering, University of Illinois. This
new book is published by McGraw-Hill Bool:
Co., New York and London. The book is
intended to give the student a sufficiently
thorough grounding in the fundamental prin-
ciples of electron tubes and associated cir-
cuits to enable him to apply electron tubes
to the solution of new problems. The book
is based upon mimeographed notes that have
been used in the author’s course on electron
tubes during the past five years. These notes
have been kept up to date and have been re-
vised, as use in the classroom has indicated
where improvement could be made. The
text book contains 670 pages.

MODERN  PLASTICS, published by
Breskin & Charlton Publishing Corporation,
425 Fourth Ave., New York City, contains
a wealth of information on various appli-
cations of plastics used in the radio and
associated industries. Of particular value
to the manufacturer is a very complete Plas-
tic Properties Chart, which has been com-
piled Dby leading engineers and chemists.
Many chapters are included which cover the
materials and methods used in the making
and forming of plastics. This annual hand-
book, catalog and directory is the third issue
of this monthly publication and contains 304
pages, with careful consideration given to all
of the branches of this fast growing field.
Other chapters are: Machinery and Equip-
ment, Laminates, Bibliography and Nomen-
clature and a complete Directory.

RADIO BUILDERS HANDBOOK, a
publication of the Allied Radio Corporation,
833 W. Jackson Blvd,, Chicago, is now avail-
able. This booklet includes the fundamental
knowledge that the beginner in radio needs
for a start. Although not a complete text-
bools, this information is given in easy-to-
understand terms so that the student will not
become confused or find the technical de-
scriptions too deep in scope. This book is
right up-to-date and includes information for
the construction of apparatus. 30—

By JERRY COLBY

E bring you the first in a serics of
thumbnail sketches of men who

rose to prominence since the in-

fancy of radio science. As an example of
perseverance and ingenuity, J. R. Poppcle,
Chief Engineer of WOR. can be looked to
with pride. Since 1911, when radio was
mainly a matter of copper pipe, scrap metal
and luck, he operated amateur station 2AEY
in Newark, New Jersey. During the war,
he pounded brass on a few coastal boats.
And the apparatus on board then was a lot
different than the modern equipment used
today. ’

A galena crystal with its roving cat’s
whisker, a rotary spark was the xmtr that
would blow up if its note stretched itself out
for more than 50 miles. In 1917 he built
the first direction finder and the skipper was
skeptical when it was placed aboard ship for
demonstration. But he was convinced short-

ly thereafter, when they located Scotland

“It’s a miracle I wasnt killed. . ..”

Light in a dense fog. Mr. Poppele remem-
bers well the old days when a quench-gap
spark was installed and he carelessly tried
to reduce power while still keying. He says,
“The next thing I knew was when I recov-
ered consciousness in the Captain’s cabin.
It's a miracle I wasn't killed.” The shock
had tossed him from his chair right through
the door of the radio-room!

At the close of the war he became at-
tracted to the then new field of radio broad-
casting. Early in 1922 he became affiliated
with the then low-powered station \WOR.
He has been with this station ever since,
beginning as its first technician, watching
its growth to the present 350,000 watt
strength. His memories include a $1,000
offer made by bootleggers to put on a spe-
cial weather announcement which would
warn their boats at sea . . . the night that
the Shenandoah tore loose from her mooring
mast and was brought to safety . .. and
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the time he stood a straight 72 hour watch
in the radio shack when his relief operator
was stricken with appendicitis. But he em-
phatically states, “I have never regretted
that day back in 1911 when I worried over
my first xmtr and got bitten so hard by the
radio bug that I've never recovered.”
I
ES BOWMAN sends a call to all “hams”
to listen to his new experimental xmtr
W6XDA which will operate on 35.6 mega-
cycles. This new transmitter is constructed
so that the transmission line which carrics
the signal 225 feet from the equipment {o
the signal radiator is tuned. That is, the
conduit dimensions are exactly right so that
there is a minimum of line loss. The con-
centric radiator on thc roof is tuned to
35,600 kecs. Bowman is an amateur enthu-
siast as well as a professional radio engineer
and has constructed this experimental job
for research in the field of scasonal varia-
tions, distance, absorption of signals by
buildings, and to discover the most efficient
xmtr design. Best of luck to him!
ERIE’'S some information in answer to
requesls from a few ops for the ad-
dresses of the two radiop unions. The na-
tional office of the CTU-Mardiv is located
at 265 West 14th Street, New York, N. Y.
And the national office of the ARTA is lo-
cated at 10 Bridge Street, New Yorlk City.
EE
HAT Yacht Metha Nclson which was
the causc of scarc headlines in national
newspapers becausc of the cargo of celeb-
rities it carricd, also carried radiop M. E.
Hulderman, an ARTA member. But Brother
Hulderman refuses to talk for publication
after his harrowing expericnces with pirates,
mutiny and the search for hidden treasures
down in the South Seas. The only thing he
sald was that he kept his radio shack door
locked whenever the noise became unbear-
able. Then, too, he didn’t want to become
involved in the mess. Which is good rea-
soning, in any country.
E were very proud of ourselves when
we mnoted that brothers Jordan and
Pyle who are jointly editing a column for
the ARTA publications ACA4A NEWS, mast-
headed thcir column QRD? Imitation is the
sincerest form of flattery.

But all we hope for is that, as QRD? by
GY is unbiased and is the symbol true
statements by and about radiops, so should
they also keep their QRD column fair to
all, regardless of party affiliations or dif-
ference of viewpoints.

* ok %

HARLEY LEIDEN would like to hear

from his old shipmate Tim Furlong.
He says Tim was the first radiop on the west
coast to send out an SOS when he was on
the old SS Humboldt which had gone
aground in Puget Sound. Leiden says Tim
is such an oldtime operator that when he
first went to sca on an oil tanker, he worked
the radio xmtr {from a barge which was
towed by the tanker. They did not install
the apparatus on the tanker for fear the
radio waves would blow it up. Well, it’s a

(Further QRD? on page 58)
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by JOHN X. UTLEY

Talkeetna, Alaska

FTER I had built the set de-
A scribed last month (Rapro NEws,
March, 1239, page 9), I wanted
to turn it into a good direction finding
instrument. I wrote to several manu-
facturers asking prices on loops, and
was surprised that there were so few
on the market that were anywheres
within reach of my limited pocket-
book. The loops were not only expen-
sive, but they were scarcer than the
proverbial hen’s teeth. In addition to
this I was supposed to furnish the man-
ufacturer with data as to the input
impedance of the receiver and the
wave-lengths on which I wished to
have my loop operate. Some of this I
did not have.

I determined that there must be
some short cut method, either ‘“cut-
and-try,” or ‘“hit-and-miss” which
would give me the desired results. So
I applied myself to the books. These,
too, were much lacking in details of
construction. I had read an article in
Rapio News from some time back
[Sept., 1938, issue, page 28. Hd.], but
that seemed to me to make a lot of to-
do about very little, and I discarded
the idea without even putting a hand
to a hammer.

Sitting down I visualized the situa-
tion. I had to have a loop of wires
completely enclosed in some sort of
screening (except for a small “win-
dow”) and it had to be rugged and
cover frequencies from 200 kc. to 6000
ke, I wanted to do this without
switches or tuning condensers.

At once the idea came to me that I
could use some copper piping and bend
it into a circle. After trying a few
pieces and getting something that
looked like anything but a circle, I
gave that up. It was while I was coil-
ing up some rubber hose that the thing
hit me. If, I reasoned, I could coil hose
so simply, why not put wire on the in-
side and that would give me the nuc-
leus of the loop. No sooner said than
done.

I purchased a 5 ft. length of %-inch
rubber bathtub hose and found that
that gave me about the diameter that
I wanted, namely 20 inches. It coiled

very well. Next problem was how to
get the wire inside. That was not so
casy.

I started first with No. 18 bell wire,
and before I had twenty turns, I saw
that I would never get the amount that
I had determined from my reading that
I must have. This was 100 turns. I
tried No. 22 enameled wire and found
that it would work very well. In push-
ing the wire through the rubber I got
it all twisted up and gave up that proc-
ess in disgust. But I still thought that
I had the right track.

I did some more “skull-duggery.” I
was going to put screening around the
outside of my rubber hose, so I rea-
soned that I could cut the hose and

An easy solution to the difficulties

of building your own direction loop.

then bind it together again. That was
it; I would cut the hose.

Using one of my old razor blades
(there is no charge for this informa-
tion on what to do with your old razor
blades) I slit the rubber lengthwise.
It opened like an auto tire. Now to
get the wire inside.

I placed my coiled rubber hose on a
piece of wood and drew two lines with
a pencil held against the inside and the
outside. Removing the hose, I drove 3
inch nails into the wood dead center
between the lines. This gave me a cir-
cle of nails whose circumference was
the mean between the inside and out-
side measurements. I placed the nails
about 3 inches apart. It was a cinch to
wind the wire around these nails! After
I had made 100 turns (about 3 pound
of wire is needed for this) I bound the
bunch in several places with tape. It
was the work of a minute to get the
wire into the slit tube. So far, so good.

Next, figuring that I needed a
screened loop, I purchased some No. 40
mesh brass screening. I can only say
that I thought of the screening because
the words “screened loop” suggested it
to me. I bought a piece 6” x 36”, and it
cost me 98c. Cutting this piece into
sections of 2” x 36” was but the task of
a minute.

Next I started about 1%” from the
one inside end of the hose where the
two pieces came together, and I
wrapped my screening around the loop,
stopping to “tack” it at each turn with
some solder. In this manner I pro-
gressed all around the loop, and found
that I had just enough to reach to
within 1% " of the other end. After the
wrapping was on, I further strength-
ened the screening by tacking it at
every turn in four places spaced 90°
apart. Incidentally, use gloves in put-
ting on the screen; it cuts like the
mischief.

My loop was

worked! I got a very sharp “null”
point in the direction of the broadcast
transmitter. Next I tried it on all the
other bands in which I was interested,
and found that it worked there too. I
had found a way to make a loop for
approximately $2.02. This was divided
as follows: Hose, 50c; screening 98c,
Wire 44c, and tape 10c.

The manner of mounting came next.
The hose was not rigid enough to stand
by itself and so I cut an exact circle
of heavy cardboard to fit the center.
This I taped to the outside which I had
previously covered with tape to pre-
vent corrosion. Now the loop was rigid
enough. Then there was the mount-
ing of the jack. That presented no
particular difficulty.

I cut three strips of bakelite, two
pieces 3” x 5” and one 1” x 5” using
1" stock. I bolted my longer pieces
each to one side of the “widow” and
placed the other piece between them
with angle irons. Into this final piece
I mounted an Amphenol Male Plug and
the job was complete. True it was that
I could not use the loop in a high wind,
but inside my room it worked to per-
fection. For outdoor use I am building
another which will be cross-braced
with bakelite strips which will have
less wind resistance.

I do not know when I have had more
excitement than in plotting the direc-
tions of the various stations around
me. I cannot tell the exact direction
because the loop is bi-directional, but
knowing the general direction of the
station—whether it is north or south
of me, or east or west,—I have had no
trouble in finding in what part of the
foreign countries the transmitters
were. Of course, on local broadcast-
ers or those of Canada or the U. S, A.
I have no trouble at all.

complete. N ow
for the first test;
and I approached
it with fear and
trepidation. If my
calculations were
incorrect I would
have to unsolder
everything!
Grounding th e
screening to the
proper post on the
set, and hooking
up the other two
connections, I lis-
tened over the
broadcast band. It

4 N
# 5'CIRCUMFERENCE "\
20'D1AM.

100 TURNS 22 ENAM.

!

RUBBER TUBING

DETAIL OF TUBE
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Obtaining Odd Volitages
"N working with various types of
apparatus in the laboratory or
- service shop, one frequently re-
quires A.C. voltages of an order not
readily obtained from the standard fil-
ament transformer. Fig. 1 shows how
the author obtains odd voltages from
a regular transformer by connecting
the windings in or out of phase with
each other. At “A” the windings are
shown in phase and the voltage is in-

creased; at “B” the two windings are
out of phase and the voltage obtained
is the difference between the two
values or 1.3 volts. A three-winding
transformer is shown at “C” with two
windings in phase and one winding out
of phase, giving a voltage output of
3.8 volts.

Many amateurs can use these meth-
ods of voltage source in their rigs, as
new tubes of different filament rating
may be tried before purchasing a new
transformer.

Antenna Coupling to Regemnerative
Mixers ‘

Two secrets of success with regen-
erative mixer circuits are; smooth
control of regeneration and efficient
antenna coupling. Fig. 1 shows an im-
proved method of coupling an antenna
to this type of input. In this arrange-

ment, the antenna coupling and the

regeneration are varied simultane-
ously, resulting in better sensitivity
and a higher signal-to-noise-ratio,
especially on ten meters.

The circuit is adjusted as follows:
Turn the 3-30 mmfd. trimmer com-
pletely out and advance the regenera-
tion control, R1, full on. Now screw

up C1 until the mixer circuit is barely
oscillating. The potentiometer can
now be reduced to one-half scale with-
out affecting the tuning condenser, C2,
appreciably. In short, the antenna
coupling is increased or decreases as
the regeneration control is advanced
or retarded, holding the circuit just
below the point of oscillation for any
setting of R1.

“Magie Eye® Continuity Tester

The 6E5 “magic eye” tuning indica-
tor tube makes an excellent continuity
and insulation tester when arranged
as shown in the illustration. The de-
vice is especially useful for checking
very high resistances, such as grid re-
sistors, etc., and for testing the in-
sulation and dielectric of transformers
and fixed condensers.

In the arrangement shown, Rl is a
10,000 ohm wire-wound potentiometer
and is used to control the bias applied
to the grid and therefore the size of
the pattern. R2 is a one megohm
fixed resistor. In actual use, Rl is ad-
justed, with the test prods “shorted,”
until the “eye”
just closes. When
testing, the pat-
tern closes on a
closed circuit and
remains open on
an open circuit.

Many other uses
of this versatile
tester will suggest themselves to the
amateur and serviceman.

Revamping Vibrator Packs
Recently, we purchased one of the
commercial 6 volt vibrator power
units which supply 300 volts D.C. at
100 milliamperes. This particular unit

was of the-self-rectifying or synchron-
ous type and, like most hams, at times
we frequently subjected it to heavy
overloads. The result was that the
vibrator points pitted badly, making
the output voltage quite erratic. It
was decided to change over the circuit
to the tube-rectifying type.

The necessary changes are shown.
It will be noticed that in the synchron-
ous type, the transformer secondary
center tap is the “B” plus, while in the
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tube-rectifying type, the center tap is
the “B” minus. The resistors, R1 and
R2, are 100,000 ohms each; the con-
densers are of the regular oil-filled
type of .05 mfd.,, 1600 D.C. working
volts rating.

Simple Monitoring with the
Receiver

When the transmitting amateur
finds himself shy of a monitor but
uses a receiver with one or more
stages of RF, a simple monitoring de-
vice can be quickly rigged up.

Open the grid return of the first RF
tube, below the
bias resistor and
insert an open cir-
cuit phone jack.
Then across these
jack connections
connect a SPST
switch in series
with the wgrid re-
turn.

By inserting the phones, opening the
switch and disconnecting the speaker,
the transmitter can be nicely moni-
tored. When receiving, close the switch
and connect in the speaker, allowing
the phones to remain in the jack for
future use.

R.¥. Chokes from LF. Coils

The “Ham” who is constructing
radio apparatus has use for many RF
chokes, particularly in receivers. When
these are scarce, and if IF transform-
ers are plentiful, the coils in the trans-
formers may be used to advantage.

Remove the coils from their cans
and disconnect the coil leads from the
padding condensers. Then cut the

LEADS WaXED

TYTUBE

CORE GLUED TO Lz
WOODEMN BaSE T

LFETRAMSFORMER REMCLMNTED CoiL

wood or cardboard core between the
coils and presto: two RF chokes are
the result.

Make a little wood base for each
coil, with a hole in the center into
which the core can be glued in an up-
right position. Wax the coil leads to
the core as shown or fasten to suitable
binding-posts for circuit connection.

The smaller high frequency IF coils
will of course make better chokes for
the high frequency circuits. The pad-
ding condensers will also find a use in
balancing circuits, neutralizing, etc.

Home Made Crysial Holder Looks
Commercial

Crystal holders can be easily made,
for those spare crystals, that are effi-
cient and have a commercial appear-
ance. - :
Saw off a tube base (five prong) to
within 34 inch of the bottom. Open
the two necessary prongs. Cement a
round disc of dry wood or heavy fibre

(Gadget further on page 61)
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NNOUNCEMENT is made of the
following Rap1o NEws Seal of Ac-
ceptance awards:

To: American Phenolic Corporation, 1250
Van Buren St., Chicago, I1l.

Awarded Seal of Acceptance No. 104.1
Product: Amphenol Co-Axial Cable.
Descriptions: A co-axial cable made of
Amphenol “912” beads, and other parts.
Flectrical characteristics: Inipedance—
§2.5 ohms; loss per £t.—.0009 db; induc-
tance per ft.—.1 microhenry; capacity per
ft.—11.5 mmfd; resistance per ft.—024
ohms. All measurements made at 1MC.

To: American Phenolic Corporation, 1250
Van Buren St., Chicago, I11.

Awarded Seal of Acceptance No. 104.2
Product: Liquid Amphenol “912.”
Description: 1009 non-hygroscopic form
of solid Amphenol “012.,” Increases break-
down voltage to 209%. TUsed for doping
coils, paper tubing, fibre, ceramics, etc.

To: American Lava Corporation, Chatta-
nooga, Tenn.

Awarded Seal of Acceptance No. 106
Product: Alsimag.

Description: A ceramic insulating mate-
rial. Material covered by Seal is: AlSi-
Mag 35, 196, 197, 211, 72, 202, 203, 190,
192, Lava Grade “I,” “M,” “A.” Report
on properties on file with Rapio Nmws,
as determined by Hans Thurnauer, M.S.C.
under A.S.T.M. specifications.

To: Triplett Electrical Instrument Com-
pany, Bluffton, Ohio.

Awarded Seal of Acceptance No. 103
Product: Model 233, 0-1 Milliammeter.
Description: A rugged, accurate, durable,
easy reading and simple 0-1 milliammeter.

To: Triplett Electrical Instrument Com-
pany, Bluffton, Ohio.

Awarded Seal of Acceptance . 103.1
Product: 0-1.5 AC Voltmeter.
Description: An accurate, rugged and du-
rable 0-1.5 AC voltmeter.

EALS are awarded to those manu-

facturers whose products exactly
measure up to the claims they make
for them. The Seals are given out free
as a service alike to the buyers and
manufacturers. The former can pur-
chase knowing that an impartial
source has checked the product against
claims made for it, while the latter
has the opportunity of getting an un-
biased opinion on the article.

For further information, write to the
Rabio NEws Seal of Acceptance Div,,
608 S. Dearborn St., Chicago, Ill.

Hereafter each month this Division
of the publication will carry a list of
products on which Seals have been

awarded.
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RADIO NEWS

ON THE COVER
WE HEAVE . ..

THE NEW
SILVER-SUPER

ALLACE BEERY, well known

screen actor, pilot and radiooper-
ator. Mr. Beery has been using radio
in connection with his flying for as
many years as he has had his plane.
Of course he has his operator’s license
to do this. A great believer in safety
in the air, Wallace Beery has said on
more than one occasion that he would
not be without the radio navigation
aids.

While the set shown on cover is in-
stalled in Mr. Beery’s old plane, he has
since acquired a new Howard Special
and had that completely equipped with
two-way radio communications.

The transmitter is an RCA-4VT 7B.
The frequency range of this set is from
2.6 to 6.5 megs. Employing a V-cut,
low temperature coefficient crystal, the
power output of the rig is 20 w. on
phone or ¢. w. For this it consumes
14.5 amps @ 12 v. d.c.

The tube lineup is: 42 extal oscilla-
tor, 807 power amp., 42 speech input,
and 6A6 modulator.

The transmitter is built up into three
units. They are the xmtr itself, the
control panel containing “on-off”
switch, mike jack and pilot light; and
the vibrator power unit. This latter is
of the synchronous vibrator-rectifying
type.

Push-to-talk is accomplished from
the microphone itself by pushing a con-
trol button located there. All switch-
ing of frequency is done with a manu-
ally operated switch, and reception is
by means of an automatic relay.

Two antennae are used, one fixed
from the head of the plane to the tail,
and another trailing one that may be
let out for greater dx xmission.

For reception, Wallace Beery uses
the radio compass, RC4 Model AVR 8D
receiver. This unit is complete with
a small fixed receiving loop in a
streamlined housing, control boxes, in-
terconnecting cables, etc.

Since last month there have been
many inquiries concerning the cover
and what it represented. We had not
thought that there could be so many
different versions of what seemed to
us a simple picture. Among the ideas
that were presented were, “It’'s a pic-
ture of a Spanish refugee.” “It’s a shot
of an African aborigine,” “It’s a picture
of a portable phonograph.”

Unfortunately we do not have much
information on the subject from the
author. The picture was taken in In-
dia by Stanley Jepson of Bombay, and
he gave us no dope on the set. Draw-
ing on our memory (and we wish to be

~ corrected by our readers if they know

otherwise) we think that the set is an
old Remler or Pathé, perhaps even a
portable Phrilco or the forerunner
thereto. It seems to us that it was
built about the year 1921-1925. Does
anyone know differently ?

_E_.
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A new type of communi-
cations receiver for
those who build ithem.

HE new communication receiver to

be described goes considerably be-
yond the earlier designs in that it in-
cludes a new noise limiter which is as
effective as it is simple.

It covers the

You’d never believe that the set was
home-built.

Circuit shown below.

full range of 5 through 550 meters with
sensitivity of about 1 microvolt abso-
lute throughout, has the extremely
high signal-to-noise ratio; is com-
pletely free of “warm-up” drift, is both
“portable” battery operated or ‘per-
manent” a.c. operated in the same unit,
and can be expanded to anti-fading
dual-diversity reception at no increase
in size. Yet it can be built to “battle-
ship” ruggedness by even a novice.

It can be aligned and tested without
any service gear whatsoever, although
a test oscillator makes the task most
easy.

This receiver also has a.v.c., six low-
C tuning bands, uses the newest all-
glass ‘“Loctal” tubes, has nearly
twenty-two inches of effective dial
length per band readable to one part
in 5000—which can be stretched to over
eleven feet per band, selectivity contin-
uously variable from 12 ke. “high-
fidelity” right up to sharper than the
1 ke. necessary to single-signal ¢. w. re-
ception, 4.25 watts undistorted power
output, and appearance and control-
ability.

This new set uses one 6K8 regenera-
tive first detector-oscillator, one 7A7
“Loktal” regenerative if. amplifier,
TA7 audio beat oscillator, 6B8 second
detector, a.v.c., first audio amplifier
and new noise limiter, 6V6 beam power
output tube, 80 rectifier, and if desired,
one each VR150 and VR90 automatic
voltage regulator tubes. Including a.c.
power supply, it mounts on a chassis
1/16” thick for absolute mechanical
rigidity which is only 153" long, 7"
deep and 3%” high, with silver deco-
rated black control panel 17” by 914",
A grey enamel steel cabinet is avail-
able.
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Compiled by the Editors of RADIO NEWS
Hours of transmission for the World’s Short Wave Broadcast Stations
e

EASTERN STANDARD TIME
HOURS OF TRANSMISSION S HOURS OF TRANSMISSION
Toweth Call F
engt, Cal requen it
8loio1IMI4 (21314 5]6]7] ifsh 1S Fregeme S glalo[4iNI1]2]{3]4][5]6]7
13.93 W8XK 21540  Pittsburgh, Pa.
13.93 GSJ 21530 Daventry, England
13.91 W3XE 21520 New York, N. Y. 35
13.96 W2XAD 21500 Schenectady, N. Y.
13.97 GSH 21470 Daventry, England
13.99 DJS 21450 Zeesen, Germany
15.77 HS8P} 19020 Bangkok, Siam
16.86 GSG 17790 Daventry, England
1 16.87 JZL 17785 Nazaki, Japan
1 1] 16.87 W3XL 17780 Bound Brook, N. J.
B 1 0 16.88 PHI2 17770 Buizen, Holland
16.89 DJE 17760 Zeesen, Germany K AN 5 | 1
19.56 DJR 15340 Zeesen, Germany
A N N | 1} 19.57 W2XAD 15330 Schenectady, N." Y.
| T .| 19.60 GSP 15310 Daventry, England
f 1 T 19.62 LRU 15290 Buenos Aires, Arg.
19.63 DJQ 15280 Zeesen, Germany
19:65 W2XE 15270 New York, N. Y.
19.66 GSI 15260 Daventry, England
19.68 TPA2 15243 Pontoise, France
T.T T 19.71 PCj2 15220 Huizen, Holland
19.72 WSXRK 15210 Pittsburgh, Pa.
19.74 DJB 15200 Zeesen, Germany )|
19.76 GSO 15180 Daventry, England
19.79 JZK 15160 Nazaki, Japan
19.82 GSF 15140 Daventry, England
| R 19.84 HVJ 15121 Vatican City
L 18 19.85 DJL 15110 Zeesen, Germany
19.89 RKI 15090 Moscow, U.S S.R.
1T Sy ST S 20.04 LZA 14970 Sofia, Bulgaria . CARSKES E- |
| ] 20.08 PSE 14935 Rio de Janeiro, Brazil
YT 20.64 HB 14535 Geneva, Switzerland
22.00 SP 13635 Warsaw, Poland
24 52 TFTY 12235 Reykjavik, Iceland KK
25.00 RNE 12000 Moscow, U.S.S.R. K1 LI
25.21 XEWI 11900 Mexico, D. F. B SIWISW
25.24 TPA3 11885 Pontoise. France
25.27 W8XK 11870 Pittsburgh, Pa.
25.29 GSE 11860 Daventry, England
| ! 25.34 OLR4A 11840 Podebrady. Czech.
{ | 1 i 25.36 WIXAA 11830 Chicago, Tll. -
1 25.36 W2XE 11830 New York, N. Y.
25.40 2RO4 11810 Rome, Italy
25.42 DJZ 11801 Zeesen, Germany
| 25.42 JZJ 11800 Nazaki, Japan
25.45 WIXAL 11790 Boston, Mass.
25.49 DID 11770 Zeesen, Germany
25.51 OLR4B 11760 Podebrady, Czech.
25.53 GSD 11750 Daventry, England
{ 25.58 CJRX 11720 Winnipeg, Canada
25.60 TPA4 11718 Pontoise, France
25.60 CR7BH 11718 Lourenzo, Marques
25.63 SBP 11705 Motala, Sweden
| 25.64 HP5A 11700 Panama, Pana. =
25.66 XTJ 11690 Hankow, China
26.01 SPD 11535 Warsaw, Poland
26.24 COCX 11435 Havana, Cuba
1 MM 26.31 HBO 11402 Geneva, Switzerland
27.17 CSW 11040 Lishon, "Portugal
27.27 PLP 11000 Bandoeng, Java
29.04 ORK 10330 Ruysselede, Belgium W |
29.24 PMN 10260 Bandoeng, Java
29.35 PSH 10220 Rio de Janeiro, Brazil
30.43 EAQ 9860 Madrid, Spain KK
30.52 IRF . 9830 Rome. Ttaly
30.81 CSW 9737 Lisbon, Portugal
31.02 W3XAL 9670 Bound Brook, N. J.
31.06 LRX 9660 Buenos Aires. Argentina
31.09 CS2WA 9650 Lisbhon, Portugal ]
31.10 HH3W 9645 Port-au-Prince, Haiti 1
31.14 12RO3 9635 Rome, Italy
31.20 HJ1ABP 9616 Cartagena, Colombia
31.25 RAN 9600 Moscow, U.S.S.R.
31.28 VK6ME 9590 Perth, Australia I
31.28 W3XAU 9590 Philadelphia, Pa.
NEKEKS EAKAR 31.28 VK2ME 9590 Sydney. Australia D15
31.28 PCJ 9590 Huizen. Holland 1
31.28 HPSJ 9590 Panama City, Pana. LER1 I
31.32 GSC 9580 Daventry, England |
{ 31.32 VKVLR 9580 Lyndhurst, Australia
31.35 WIXK 9570 Millis, Mass.
31.37 OAX4T 9362 Lima, Peru
31.38 DJA 9560 Zeesen, Germany
31.41 W2XAD 9550 Schenectady, N. Y. 1 | .
31.42 OLR3A 9550 Podebrady, Czech, "
31.42 XEFT 9550 Veracruz. Mexico
31.45 DIN 9540 Zeesen, Germany
31.48 W2XAF 9530 Schenectady, N. Y. ]
31.48 LKC 9530 Jeloy, Norway . i
] 31.49 ZBW3 9525 Hong Kong, China SA 1 | TS R |
31.51 OZF 9520 Skamlebak, Denmark
31.55 GSB 9510 Daventry, England
31.55 HJU 9510 Buenaventura, Colom.
| ] o W | 31.55 VKSME 9510 Melbourne. Australia | N I I O D
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Hours of transmission for the World's Short Wave Broadcast Stations
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EASTERN STANDARD TIME
HOURS OF TRANSMISSION HOURS OF TRANSMISSION
longth Call F c Nl1121314]516]7
lengt a requency ity
8 9 {0 4 Ml‘ 2 3 4 5 s Mecters Letters Ke. Country 8 [g l{o 4{
] 31.79 COCIL 9428 Havana, Cuba :
32.12 QAX4J 9330 Lima, Peru
33.32 COBX 9025 Havana, Cuba
34.62 COJK 8665 Camaguey, Cuba
38.48 HBP 7797 Geneva, Switzerland AISE
44,14 HII 6796 San Pedro, D. K. x4
44.71 TIEP 0710  San Jose, Costa Rica
A | 4522 IIC2RL 6635 Guayaquil, Ecuador
ﬁf c d 45.25 HMIT 6630 Trujillo, D. R. a2
45.34 PRADO 6618 Riobamba, Ecuador
_{Iﬂ. IH 45.80 114D 0550 Trujille, D. R.
46.01 YV4RB 6520 Valencia, Venezuela
ﬂ\l 46.08 HIL 6510 Trujillo, D. R.
i 46.66 HI1S 6430 Puerto Plata, D. R.
] 46.85 YVSRH 6400 Caracas, Venezuela ]
| 8 | 47.02 Y\'5RF 6375 Caracas, Venezuela
47.12 YVIRH 6360 Maracaibo, Venezuela |
47.24 IIRPI 6350 San Pedro Sula, Hond.
47.69 111G 6280 Trujille, D. R. !
47.77 COIIB 6280 Cancti Spiritus, Cuba
48.05 HIN 6243 Trujillo, D. R.
48.15 OAX4G 6230 Lima, Peru
1 48.50 TITtA 6185 Santiago, D. R.
B | 48.62 OAX1A 6170 Chiclayo, Peru
48.62 XEXA 6160 Mexico, D. F. Mexico
48.72 YVSRD 158 Caracas, Venczuela
SAISATSA 48.78 CJRO 6150 Winnipeg, Cauada I
43.82 11J1ABE 6145 Medellin, Colombia =
48.86 W8XK 6140 Pittsburgh, Pa.
48.88 CR7AA 6137 Lourenzo Marques, A.
. 48.94 LKJI 6130 Jeloy, Norway
48.94 VEIHX 613 Halifax, N. S.
48.94 COCD 6130 Havana, Cuba
48.96 HJJ:\BX 6122 Bogota, Colombia
49.00 W2XE 6120 New York. N. Y.
49.10 GSL 6110 Daventry, England
49.18 YUA 6100 Delgrade, Yugoslavia
:— 49.18 W2INAL 6100 Bound Brook, N. J. A
1 49.18 ZRK 6100 Klipheuvel, So. Africa ]
49.20 ZR] 6098  Johannesburg, Africa I
49.26 CRCX 6090 Toronto. Canada
49.30 HISABD 6083 Cali, Colonmbia
49.31 HJ3ABF 6084 Bogota, Colombia
49.32 VO7L.O 6083  Nairobi, Kenya, Afr. L
49.33 HPSF 6030 Colon, Panama BN
49.34 XETA 6080 Monterrev, Mex.
49.34 ZI17 6080 Penang, S. S.
49.42 YVIRD 6070 DMaracaibo, Venez.
{ 49 46 SBO 6065 Mlotala, Sweden
49,50 WS8XAL 6060 Cincinnati. Ohio
49.50 W3INAU 6060 Philadelphia, Pa.
| 49.59 HJ3ABD 6050 TRogota, Colombia
L 1 49.59 GSA 6050 Daventry, England
1 49.65 HJ1ABG 6042 Barranquma, Colom.
49.6¢7 WI1XAL 6040 Boston, Mass.
1 49.67 YDA 6040 Tanjong Priok, Java
49.75 OI.R2B 6050 Podebrady, Czech. )| | S |
49.75 HPSB 6030 Panama City, Panama )|
49.83 DJC 6020 Zeesen, Germany
\ 49.83 XEUW 6020 Veracruz, Mexico
49.88 XEWI 6015 DMexico, D. I, Mexico
49.90 HJ3ABH 6012 Bogota, Colombia
49.92 COCO 6010 Iavana, Cuba
49.96 CFCX 6005 Montreal, Canada
49.96 11P5K 6005 Colon, Panama
50 00 XEBT 6000 Mexico, D. F., Mexico
50.25 HJN 5970 Bogota, Colombia
50.25 YV5RC 5970 Caracas, Venezucla
50.26 HV] 5969 Vatican City
i B 50.50 TG2X 5940 Guatemala City, Gua.
SA[SA] 50.72 HH2S 5915 Port-au-Prince, Haiti 1 11
50.76 1IRN 5910 Tegucigalpa, lHonduras
50.85 YV3IRA 5900  Burquisimeto, Venez. : = &= &
S|61718190]44jM14 121314 PACIFIC COAST TIME 516]7[8 194044 IN[4]12]1314
| 25.25 VLRS 11880 Melhourne, Australia
5 BE 2542 1Z] 11800 Tokyo, Japan — |'H N N N
1 43.00 XGXA 6975 Chungking, China
i 70.26 RV13 4270 Khabarousk, U. S. S. R,
T 61.48 VUC2 4380 Calcutta. India
LIST OF SYMBOLS
S—Sunda Th—Thursday .
4 mms — Daily
M—Monday F—Friday M —Irregular
:l—Daily
T—Tuesday SA—Saturday Except Sunday
G —Daily

W—Wednesday SS—Saturday, Sunday Except Saturday, Sunday
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By Charies A. Morrison
Frequency in megacycles  Time is Eastern Standard
Short-Wave International Friendship

Program
Monday. March 20. from 1 to 2 a.m.,
(7.894) of San Salvador, El Salvador.

over YSD

Pan American Airway’s Pacific Radio
- Stations

Radio stations to provide weather reports on Pan-
American Airways new flying route between Hawaii,
and Auckland. New Zealand, have been established
on Canton. Jarvis, and Enderbury islands. Inter-
island communications are carried-on. on a frequency
of 8.1, .with the exception of occasional contacts on
the 20 meter amateur band. KF6DHW on Canton,
works KNBF at Honolulu, near 2:40 a.m. and
K6PPR at Schofield Barracks, Hawaii. from approxi-
mately 3:30 to 4:30 am. KG6HCO on Jarvis,
contacts KF6DHW, irregularly near 3 and 4 a.m.,
and KF60DC on Enderbury, communicates with
other stations in the network, as necessity demands.
According to Ashley Walcott of San Francisco, Cali-
fornia, a quartet has been organized which some-
times puts on an interesting home talent program
over KNBF, and the operator requests reports on
same.

Radio Transmitters on Dead Whales

Radio-Press-Service relates the whaling vessel “Uni-
fas,’’ which has just left for a whale hunt in the
North Atlantic, has taken with it dozens of little
radio stations which work automatically. These are
destined to be instailed on the whales, once they have
been harpooned. Since most of the boats from which
the whales are harpooned are far too small to take
aboard the enormous body, up to now it was the
custom to put a fairly long stick with a small flag
on the body of the whale, and the body was then
left floating, so that the main boat could find it
after the hunt. It sometimes took days, or even
weeks. to locate these floating whale bodies again.
Now the work is facilitated by the installation of a
small automatic short-wave transmitter on the body
of each whale. Each little station transmits a signal
on a certain frequency so that it is easily possible to
locate it by means of direction bearings taken on
the main vessel.

New Short-Wave Stations
(On the Air)

CHINA—Japanese operatéd station XOJD (6.88),
replacing the old Chinese owned station at Hankow,
broadcasts daily from 6 to 8 a.m. in Chinese. Eight
chimes are sounded just before the station signs-off.

ENGLAND—A new frequency, GSV (17.81),
C“V for Valor'). is now in use daily from 5:435 to
8:50 a.m. and from 12:20 to 4 p.m.

FINLAND—The new 10,000 watt Finnish trans-
mitter OIE (15.19), is being heard daily from 1:05
to 4 and from 9 a.un. to 5 p.m.

INDIA—The new 10,000 watt Delhi transmitter
UUD4 (15.29), is now operating esperimentally from
9:30 to 11:30 p.m. in parallel with VUD2 (9.59).

JAPAN—]JLG (7.285), Tokio, operates daily from
2:30 to 4 p.m.. beamed on Europe.

PERU—OAX2A (11.85), power 250 watts, owned
by Rafael Larco H. Hoyle, Hacienca Chiclin, Tru-
jillo. has been heard testing near noon.

SWITZERLAND—A 100 watt experimental trans-
mitter, located near Schwarzenburg, is broadcasting
programs on 9.333, daily as follows: from 1 to 2
p.m.. for Africa; froin 6:45 to 7:45 p.m.. for South
America. and from 8 to 9 p.m. for North America.

UNITED STATES—General Electric’s new 20,000
watt short-wave station W6XBE, located at Treasure
Island. site of the Golden Gate International Expo-
sition in San Francisco, should be on the air long
before you read this item. The station operates daily
from 3 to 9 a.m. on 9.53 and 15.33; the former fre-
quency being used when the path between the trans-
mitter and the listening points is entirely dark, and
the latter frequency 'being used when the path is
part light and part dark. ~

VENEZUELA—YVICB (7.66), was heard calling
someone that sounded like “Celealo” at 6:27 p.m.
by Earl Roberts of Indianapolis, Indiana. . .. An
official list gives the following new stations; YV2ZRN
(4.87), “La Voz de Tachira,” San Cristobal; YV3RN
(4.82), “Radio Barquisimeto.” Barquisimeto. and
YV6RU (4.88), “Ecos del Orinoco,” “Ciudad Boli-
var,” Bolivar.

(Under Construction)

CUBA—COCE, a short-wave relay for broadcast
station CMC (1530), is now under construction.

ROUMANIA—A new 30,000 watt transmitter is
under construction at Bucharest.

STRAITS SETTLEMENT—A new station under
construction by the Malayan Government on the East
coast, at Kuantan, in Pahang, will be completed
soon. .

SWITZERLAN D—Construction on the new 25,000
watt Government short-wave station at Schwarzen-
burg, is progressing nicely.

Notes of Interest

ARGENTINA—LSX (10.35) of Buenos Aires, has
been operating a Jot lately near 4:45 to 5:15 and
11:15 to 11:30 p.m.

AUSTRALIA—Ashley Walcott of San Francisco,
Calif., is hearing unidentified airways stations on
6.54, between 3 and 5 a.m.

BRAZIL—PSH (10.22), still operates daily from
6 to 7, and on Mondays from 8§ to 8:30 p.m.

CANADA—C. J. Fern of Lihue, Hawaii, writes
the new call for VE9CA (6.03) -of Calgary, Canada,
is CFVP. . . . Trans-Canada Air Lines operates on
a day frequency of 5.64235; a night frequency of
3.2125, and a traffic channel of 7.46.

CANARY ISLANDS—EAJ43 (7.49) of Tenerife,
is being heard with good signals nightly from 8 to
9 p.m.

CHILE—]. Hodges of Regina, Canada, reports
that commercial station CEC of Santiago. does verify
on church programs. . . . Ray Shaffar of Waterloo,

Iowa, would like help in identifying a CEO1, heard
calling a CEO2, both on 7.63, near 9 p.m.
CHINA—Alan Breen of Dunedin. N. Z.. reports

hearing XGOY (9.5) of Kunming. Yunan Province,
near noon. The call XGOY is announced frequently.

. The Shanghai commercial station on 9.295 has
discontinued its morning programns. It phones Tokio
intermittently to 10 a.m. . . . According to David
Hutchinson of Manchester, Conn., XGRV (11.4) of
Chungking, is also being heard from 7 to 7:30 p.m.
now.

COLOMBIA—H]J3EAD, Cali,
monic on 9.39.

C. R—TIEP (now 6.69), announces its call fre-
quently in English.

CUBA—NBC programs are not being broadcast
over COCQ for the present.

CURACAO—PJC1 (9.091) has not been heard
recently.

CZECHOSLOVAKIA—The new name for Czecho-
Slovak radio, which up to now has been “Radio-
journal,” is “Ceskelslovensky rozhlas spol” (Czecho-
slovak radio).

D. R.—New calls for HIG. are HI1G (6.29), and
HI2G (9.295); for HIN, is HIIN (6.243). ...
H16H is still on the air, on a frequency of 6.6.

EGYPT—SUZ (13.83) is heard occasionally at 11
a.m.. working Europe.

EL-SALVADOR-—YSP (10.4),
paralle]l with YSD evenings.

F. M. S.—Stanley Koenig of New York City. re-
ports that ZGE (6.24) of Kuala Lumpur, has closed
down due to financial difficulties.

French colonial transmitters in Dakar,
Madagascar, and French Indo-China, are shortly to
receive substantial increases in power.

has a distinct har-

often operates in

FRENCH SOMALILAND—FZES8 (17.28) at Dji-

bouti, is still operating only once a month, but soon
the station will be on at more frequent intervals.
HAWAII—KHE (17.795) of Kahuku, is some-
times used for the relay of programs to the United
States.
INDIA—Earl Roberts of Indianapolis, Ind., writes
he heard VUC2 (9.528) of Calcutta, at 5:30 a.m.
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with an R9 signal, although some QRM from ZBW3
on 9.525.

ITALY—IQY (11.67) is no longer used to relay
the American Hour from Rome, heard nightly 7:30
to 9 p.m. ICC (6.35), is heard daily from 3
to 3:30 p.m.‘ \Vith a broadcast in Russian.

MADAGASCAR—“Radio Tananarive” (6.063) is
being heard on the west coast daily from 10 to 11
a.m., sometimes with remarkably good volume.

MANCHUEUO—TDD (5.83) of Hsinking, phones
Tokio. intermittenily from 6 to 9 a.m.

MEXICO—August Balbi of Los Angeles. writes
XEWI (11.9) of Mexico City, is being heard from
9 to 11 p.m. with much stronger and clear signals;
perhaps 2 new transmitter.

MOZAMBIQUE—CR7AA (6.137) of Lourenco
Marques, is audible from 10:30 to 11 a.m. at pres-
ent, in California.

NORWAY—LKC (9. 525), Jeloy, can easily be
heard Sundays on a clear channel near 2:30 a.m.

POLAND-—SP31 (9.525), Warsaw, can often be
heard with announcements in Polish, just after it
comes on the air at 3 p.m. W2XAF drowns it out
when it puts its carrier on the air at 3:45 p.m.
Reports should be sent to Listeners’ Research Dept.,
Polskie Radjo, Mazowiecka 3, Poland.

PORTUGAL—The power of “Emissora Nacional,”
short-wave station CSW of Lisbon, Portugal, is soon
to be increased to 20,000 watts.

SPAIN—Nationalist news in English, originating
over “Radio National.” Salamanca, Spam, may be
heard on 10.37, at 9:05 p.m.

SWEDEN—SBP (11.705), Motala, is being heard
best from approximately 4 to "%:15 p.m.; SBO
(6.065), is being heard daily from 4:30 to 5:05 p.m.
Both stations announce in English just before sign-
ing-off.

URUGUAY—CXA4 (6.125), temporarily off the
air, will move to 9.62 and broadcast under the new
call CXA6, as soon as its new transmitter now under
construction is completed. . . . CXA8 (9.64) veri-
fies with a form letter.

UNITED STATES—W2XGB, Press Wireless, at
Hicksville, N. Y., has increased power to 10.000

watts. . . . WI1XAL, the University Club station at
Boston, Mass., relays MBS, CBS, and BBC programs
irregularly.

U. 8. S, R—RIM (15.25), Tashkent. can be
heard near 8:30 a.m., phoning Moscow. A woman,
and a man announce alternately.

VATICAN CITY-—Carl Weber of Philadelphia,
Penna., reports hearing HVJ sending a program to
South America. at 1 p.m., on its rarely used fre-
quency of 17.84.

Special Transmissions of Interest

Dgily—at 5:15, 6:30, and 9 p.m., Spanish Na-
tionalist news in English, over EA9AH (13.997) of
Tetuan, Spanish, Morocco.

Weekdays—at 2 p.m., news bulletin in French;
at 2:15 p.m., news bulletin in German, and at 2:30
p.m., news bulletin in Italian, over GSA (6.05),
Daventry, England.

Sundays—at 1 p.m., news bulletin in French: at
1:15 p.m., news bulletin in German. and at 1:30
p.m., news bulletin in Italian, over GSA (6.03),
Daventry, England; at 4 and’ 9 p.m., Short-Wave
Listeners Mail Bag Program, over CHNX (6.13) of
Halifax, Canada.

Mondays and Wednesdays—6 to 6:30 p.m.. trans-
missions in English, over “Radio Martinique” (9.703)
of Fort-de-France, Martinique.

Saturdays—1 to 1:30 a.m., “Voice of Hawaii”
program, over KQH (14.92) and KKH (7.52) of
Hawaii; 3:45 to 4 p.m., Mail Bag program, over
TAP (9.465) of Ankara, Turkey: 4 to 4:30 p.m.,
NNRC program. over W2XJI (26.3) of New York
City; 11 to 11:30 p.m., “Hawaii Calls" program,
over KQH (14.92), and KKH (7.52) of Hawaii.

Revised Schedules

AUSTRALIA—VK2ME (9.59) of Sydney, operates
Sundays 1 to 3, and 5 to 11 a.m.

SOUTH AFRICA—The official schedule for all
South African stations is now as follows: ZRH of
Pretoria, on 9.523, weekdays 5 to 7:30 a.m. and on
Sundays 5:30 to 7 a.m.; on 6.007, Daily except
Saturdays, 11:45 p.m. to 12:30 a.m., weekdays 10
a.m. to 3:30 p.n. and Sundays 9 a.m. to noon,, and
12:15 to 3:15 p.m. ... ZRK of Capetown, on
9.606, Daily except Sundays, 11:45 p.m. to 12:50
a.m., weekdays, 3:20 to 7:20 and 9 a.m. to 11:45
a.m., and Sundays 3:30 to 5, 5:30 to 7, and 9 to
11:45 a.m.; on 6.0975, weekdays noon to 4 p.m. and
on Sundays, noon to 3:20 p.m. ... ZRJ of Jo-
hannesburg, on 6.0975, Daily except Saturdays 11:45
p.m. to 12:50 a.m., weekdays, 3:15 to 7:30 and 9
to 11:30 a.m. and Sundays, 3:30 to 5, 5:30 to 7,
and 9 to 11:30 a.m.; on 6.007, weekdays 3:30 to
4 pan. . . . ZRD of Durban, on 9.72, Daily except

Saturdays, 11:45 p.m. to 12:45 a.m., weekdays 3:30

(More DX Notes on page 46)
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Television
(Continued from page 9)

In the preceding paragraph you will
note I explicitly spoke of inductance
“in coils.” Inductance in other parts
of the circuits is most undesirable—
that means leads to coils, to capacities,
to resistors, to tube pins. Although it
will probably not be so stated in “how
to build” articles you read, every set
designer is trying to obtain reduced
and stabilized values of input conduc-
tance. Even relatively minute lengths
of inductance in cathode circuit leads
are sufficient to cause appreciable in-
crease in the input conductance; so
also, do inductance values in the grid
leads. The importance of short, heavy,
low-inductance ; leads cannot be. too
strongly emphasized.

The schematic of Figure 14 shows
only the input and 2nd r.f. stages; the
third stage is a duplicate of the sec-
ond. It is presumed that gang switch-
ing will be employed, and that con-
densers C; and C; will be set for the
44-50 me. channel, and C. and C. ad-
justed for the 50-56 mc. channel. When
a third channel comes into use in your
locality, a few 10 to 15 mmfd. capacity
air trimmers and use of another con-
tact point in each switch will make it
available.

The 2000-ohm resistor across the
tuned circuits is something new to ra-
dio practice, and it does just what you
think it will—broadens the tuning.
Remember, we are tuning to a 4-mega-
cycles wide sideband and trying to han-
dle the whole width uniformly. The
better we do this, the better the pic-
ture detail. Aside from these resistors,
this diagram of three r.f. stages is not
unusual.

‘While this circuit, in an efficiently-
planned layout, will bring in television
signals over a distance of a few miles,
it must be understood that the two
goals we are seeking cannot both be
obtained 1009% with it. Impedance or
conductive coupling, such as this, has
a strong tendency to “peak” and, while
the resistors flatten this considerably,
the resulting gain per stage, even at
the top of the broadened “hump” is
none too great. Were a narrow chan-
nel being tuned-in, we could adjust all
humps to the same frequency and have
fair over-all gain; if, however, we do
this on a 2.8 mc. to 4 mc. sideband,
there will be adequate gain on but a
small percentage of the band width
and a sad falling-off on the rest.

In actual practice, the tuned circuits
are brought to slightly different res-
onance peaks which tends to level the
over-all response curve for more uni-
form performance from 0 to 2.8 mega-
cycles, and the total over-all gain will
be much less than it would have been
for the narrow channel reception. For
a limited distance and a good ‘“line of
sight” location, these tuned r.f. sets
will give good reception and fair detail,
but do not ask too much of them.

At this point, I would like to insert

- a band width of 3.4 mc.

a discussion of vertical and horizontal
detail and its relation to width of side-
band. Vertically, there can be 410 pic-
ture elements (we lose 31 in vertical
blanking). Since the aspect ratio is 4
to 3 there may be 547 elements hori-
zontally. Since a maximum-detail
cycle consists of a dark element and a
light element side by side, this means
273 cycles. Now, a horizontal line
must be transmitted in 0.85 of 1/13,230
second. The computation 273 X 13,230
X 1/0.85 indicates the necessity, theo-
retically, of 4.25 mec. per second for
maximum detail.

In actual practice, vertical detail
may be figured as something less than
410, and it is found that equal horizon-
tal and vertical resolution, using a
441-line system, is secured if we multi-
ply 4.25 by the factor 0.80, and utilize
Thus it will
be seen that the wider the passband,
the greater the detail horizontally; the
wider the passband, however, the more
difficult is receiver design and con-
struction. Satisfactory entertainment
value seems to result if we compro-
mise on trying to do a good job of get-
ting equal response on all frequencies
up to 2.8 megacycles.

Getting into super-het input circuits,
one should first get, in his mind, a very
clear picture of what we are going to
do with our 44-50 or 50-56 channel sig-
nals. Taking, as an example, the
lower one, it should be recalled that
the video carrier is at 45.25 mec. and we
are using the sideband extending wup-
ward. This will be approximately flat
to 48 mc. and then attenuates rather
sharply, to disappear at 48% to 49.
The sound carrier is at 49.75 me.

Now, if we mix into this a 58 me.
frequency, the resulting video i.f. car-
rier is 12.75, with a sideband extending
downward which will be approximately
flat to 10 me. and attenuating to, per-
haps, 8% or 9. At 8.25 mec. is the if.
sound carrier.

If one is but six to ten miles from a
station, and the situation is not com-
plicated by another transmitter on the
next channel, the circuit of Figure 15
can be recommended. Here, an 1851
is used as the converter and a 6J5 as
the oscillator. The inductance unit
would be developed on a ¥ -inch tube
or rod with a single-turn antenna coil
coupled tightly to L. (6 turns, tuned by
20 mmfd.), which is in turn rather
loosely coupled to a similar coil (L:)
and capacity. Rather loosely coupled
to L; is L, tuned by a 20 mmfd. trim-
mer. Presuming the 6J5 is oscillating
at 58 mc., we will have two frequen-
cies appearing at “i.f.”, one for video
and one for sound. The 8.25 mc. sig-
nal can be disregarded if a separate
5-10 meter receiver is being used for
sound; or, this carrier can be fed into
an all-wave set handling this fre-
quency. Television receiver manufac-
turers are including at least a one-
stage if., a second detector and an
output stage for sound.

To secure greater gain and selectiv-
ity, an r.f. stage must be inserted be-
tween the antenna and the converter.
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Shifting the inductance unit of Figure
15 (minus L), so that it is in front of
an 1853 tube, as shown in Figure 16,
we will develop our first tuned circuit
by inserting a resistor across L. and
adding one switch of a gang, to throw
in any one of three condensers for a
choice of three channels. The second
tuned circuit is broadened with a re-
sistor and, likewise, provided with a
switch and condensers for channel
choice.

Between the r.f. tube and the con-
verter, the coupling is produced by a
switch, three condensers and induc-
tance L. Coupled to L. is the plate
inductance of the 6J5 oscillator, L;, and
coupled to this, in turn, is the grid in-
ductance Lg. The oscillator is trans-
ferred from channel to channel with a
fourth switch and a trio of condensers
tuning Ls;. This is an excellent circuit
but its L/C ratio in each channel, and
the flatness of response between r.f.
and converter, are not as good as the
design which follows.

For the development of a highly-
sensitive, more even response ‘‘super,”
our discussion can start with Figure
17A, the schematic of an r.f. stage. It
is shown simply for comparison with
17B. It provides an untuned primary,
and a tube input circuit which utilizes
the approximately 25 mmfd. capacity
to be found in the wiring. The resistor
across the secondary is 1800 to 2000
ohms, and switching from channel to
channel is done by varying the turns
of inductance. It is attractive because
of simplicity, but when a check-up of
gain is made between 17A and 17B, it
is found that 17B provides double the
gain of 17TA. It is advantageous then
to provide some means of tuning the
primary, preferably by varying turns
of inductance as shown.

The type 1853 tube is selected for the
r.f. stage because of (1) its extended
cut-off characteristic, and (2) its 57-
to-1 signal-to-noise ratio as calculated
in the plate circuit. An even better
ratio would be good but, among the
various tubes considered, the 1853 pre-
sents the best combination of features
for this usage.

To couple this stage to an 1852 con-
verter, one thinks flrst of the usual
single-tuned, shunt, plate-grid circuit
such as was used in Figure 14. If,
however, we develop a band-pass fllter
which will utilize the output capacity
of the 1853 and the input capacity of
the 1852 as shunt elements, double the
gain will be secured at this point, and
gain prior to the converter is very im-
portant.

Such a band-pass flliter is shown in
Figure 18; if but one station is to be
received, one such unit can be de-
signed, shielded and adjusted, then let
alone. Combining our r.f. stage, the
fllter, a converter and an oscillator into
what should be a top-notch input ar-
rangement, we have Figure 19. Here,
r.f. unit A, is placed in its can, so that
its air trimmers may be adjusted for
the 44-50 mc. channel, and leads
brought out to gang switches. For the
50-56 mec. channel, another such unit is
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to be similarly constructed which
would be unit A, (not shown).

Between the 1853 and the 1852, a
band pass filter is to be constructed
for the lowest frequency channel (B;,
shown) and another for the next chan-
nel, B.. Here again, the gang of
switches permits quick transfer from
channel to channel. At the oscillator,
we need only one switch in the gang
to transfer from C, (pre-set for chan-
nel I) to C. (pre-set for channel II)
which tune the tuned-plate oscillator.
This oscillator circuit is chosen for sta-
bility against voltage fluctuation,
while its method of coupling (single-
turn in converter grid lead, tightly-
coupled) will not adversely affect the
band pass filter termination.

The circuit of Figure 18 will give
just about maximum possible gain to
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1 X2 3 »” 1
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Short Wave Flashes
(Continued from page 43)

to 5:30 and 9 to 11:45 a.m. and on Sundays 5:30
to 7 and 9 to 11:30 a.m.; on 4.8764, weekdays
noon to 3:45 p.m. and on Sundays noon to 3:20

p.m.

UNITED STATES—W2XE of New York City,
now operates as follows: DMondays through Fridays,
on 21.57, 7:30 to 10 a.m. and on Saturdays and
Sundays, 8 a.m. to 1 p.m.; on 15.27, Mondays
through Fridays 1 to 3 p.m. and on Saturdays and
Sundays 1:30 to 2:30 p.m.; on 11.83, Mondays
through Fridays, 3:30 to 6 and 6:30 to 10 p.m.
and on Saturdays and Sundays, 3 to 6 and 6:30 to
11 p.m.; on 9.68, Mondays through Fridays, 10:30
to 11:30 p.m. and on 6.17, Mondays through Fri-
days, 12 mid., to 1 a.m. and on Saturdays and Suu-
days, 11:30 p.m. to 1 am. ... W8XAL of Cin-
cinnati, Ohio, operates as follows: Sundays, 8§ a.m.
to noon, Tuesdays, Wednesdays and Fridays, 5:43
a.m. to noon and 11 p.m. to 2 a.m., Mondays, Thurs-
days and Saturdays, 5:45 a.m. to 2 a.m. and on
Wednesdays, 9 p.m. to 2 a.m.

Frequency Changes

CHILE—CD1190, Valdivia, to 11.91; CB970, Val-
paraiso, to 9.725.

COLOMBIA—H]3CAX, Bogota, to 6.02: HJ6ABB
(not using new call of HJ6FAB yet), Manizales, to
6.054.

COSTA RICA—TILS, San Jose, to 6.165; TIEP
is jumping between 6.69 and 6.696.

CUBA-—COCAL, highly variable, near 9.805.

DENMARK—OZH, Skamlebak, operates Sundays,
8 a.m. to 1:30 p.m. on a new frequency of 13.32.

DOMINICAN REPUBLIC—HI2G, Trujillo City,
to 9.293; HIIS, Santiago, to 6.625.

ECUADOR—HC2CW, Guayaquil, to 9.35.

EL SALVADOR—YSP, now in vicinity of 10.4.

GUADELOUPE—TFGSAH, Pointe-a-Pitre, to 7.435.

GUATEMALA—TG2, Guatemala City, to 6.195.

HAITI—HH2S to 5.9535.

INDIA—VUD2, Delhi, to 4.96 to 4.975; VUM2
to 4.92; VUB2 to 4.885; VUC2, Calcutta, to 4.83.

PARAGUAY—ZP14, Villarica, to 11.72.

PERU—OAXSC, Ica, now in the clear, on 9.39.

PHILIPPIN ES—KZIB, Manila, now 9.49 to 9.495,
to get out from under VK3IME.

SPAIN—*Radio Nacional de Espana” to 7.66.

U. S. A.—W3XAU, Philadelphia, to 15.27, daily
3 to 7 p.m.

VENEZUELA—YVIRL, Maracaibo, to 4.86;
YV3RA, Barquisimeto, to 4.99; YV5RM (ex-YV5-
RD), after an experimental sally down to 5.01, is
now back on 6.163.

Data

ALASKA-—K7XFS (8.09), Fairbanks, broadcasts
weather reports, and contacts other Alaskan stations,
some of them on the same frequency, intermittently
between 12:30 and 9 p.m.

ALBANIA—ZAA (7.487), “Radio Tirana,” oper-
ated by the Directorate General of Posta and Tele-
graphs, with studios in the Tirana City Hall. is on
the air from 2 to 3 p.m. and closes with the an-
nouncement ‘‘Radio Experimental Tirana,” followed
with the national anthem.

ARGENTINA—LRX (9.66) verifies with a pale
blue on white card; interval signal is 4 vibraphone
notes,

AUSTRALIA—VEKG6ME (9.39), DPerth, verifies
with a red, black and grey QSL card with a map
of Australia in the center. . . . VK9MI (6.01), the
S.S. Kanimbla. signs-on with “Sweet Dreams’ and
God Save the King.

BRITISH GUIANA—VP3BG (6.13), Georgetown,
operates weekdays from 10:15 to 11:13 a.m. and
daily from 3:45 to 7:45 p.m.; gives world news,
tides, shipping, mails, market quotations etc., at 4
p.m.; signs-off with the “Good Night Song.”

CANADA—CJRX (11.72) and CJRO (6.147),
Winnipeg, operate Saturdays from 6 p.m. to Sundays
at 4 a.m. ... CFCX (6.005), dontreal, operates
weekdays from 7:45 to 1 a.m. and on Sundays irom
9 am. to 11:15 p.n.

CHILE—CB970 (9.723), “La Voz de Chile para
toda la America.” relays CB76, from 11 a.m. to 11
p.m. and occasionally to 1 a.m. Reports should be
sent to La Cooperativa Vitalicia, Lira No. 543, Val-
paraiso. . . . CD1190 (11.91), Valdivia, operates
from 6 or 7 to 10 p.m.

CHINA—XGAP, not XUD (9.56), verifies prompt-
ly, also sending 8 beautiful scenic postal cards. This
station controls all broadcasting in North China.
Send reports to S. Yoshimura, Director, Peking Cen-
tral Station, Hsi-chan-an Chieh, Peking. . . . XGRV
(11.4), “The Voice of China,” Chungking (replacing
XTJ, Hankow), broadcasts daily from 1 to 1:30
a.n. in Chinese and Japanese, and from 8 to $:30
a.m. in English and French. Send reports to H. K.
Tong, China Information Committee, Box 90, Han-
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kow. . . . XPSA, or XGSA (7.01), Kweichow, is
now broadcasting daily from 5:30 or 6, to 11 a.m.;
English news at 9 a.m.

COLOMBIA—HJ4DAP (4.885), Medellin, oper-
ates from 8 a.m. to 2, and from 6 to 11 p.m.; HJ4-
DAE (6.15), Medellin, “I.a Voz de Antioquia,” op-
erates from 5 to 11:30 p.m.

COSTA RICA—TIEY (6.69), often announces as
“The Voice of the Tropics.”” in English.

D. R~—HI4V (6.435), 100 watts, “La Voz de los
Almacenes Hnos Chabebe,”” San Francisco de Ma-
coris, is owned by Louis Raul Betances Recare. . . .
HI8Q, Trujillo City, is reported to be on the air
again, and operating on 6.2.

ECUADOR-—HC2RL (6.635), P. O. Box 759,
Guayaquil, 150 watts, operates Sundays from 5:45
to 7:45 p.m., and on Tuesdays from 9:15 to 11:15
p.m. The program begins with, and ends with the
national anthem; verifies promptly with a blue and
white card picturing the station.

FRENCH INDO-CIIINA—Murray Buitekant of
New York City, advises “Radio Hanoi” has two
separate transmitters; one operates on 9.51, with a
power of 15 watts, and is owned by the Radio Club
D’Indochine, 82 Rue Jules Ferry, Hanoi, the other
operates on 11.91, with a power of 100 watts, and
is also owned by the Radio Club D’Indochine of 32
Rue de la Pepiniere, Hanoi.

FRENCH SOMALILAND—FZES8, (17.28), Diji-
bouti, has a power on phone of 3,500 watts. Reports
should be sent to the Nlinistere des Postes, Tele-
graphes, et Telephones, Station Intercoloniala de
T.S.F., Djibouti.

GUADELOUPE—FGS8AH (now on 7.435), “Radio
Guadeloupe,” operated by Andre Haan, broadcasts
nightly from 6 to 7, or 7:30 p.m. English announce-
ments, which are given two or three times during
the program and just before sign-off give the mailing
address as P. O. Box 125, Pointe-a-Pitre.

HONDURAS—HRN (5.875), Tegucigalpa, oper-
ates from 6 to 10:55 p.m.: gives station identification
in English, weekdays at 10:30 p.m. and on Sundays
at 9:45 p.m.; signs-off with Ted Lewis’ “Goodnight”
song.

IVDIA—News in English is broadcast over VUD?2
(4.96), Delhi. daily at 7:30 a.m,

ITALY—IQA (14.,73), verifies with a rather plain
blue and red card.

MACAO—Alan Breen of Dunedin, N. Z., writes
that he has received a communication from J. Estrela,
Chief of the Radio Station, Post Office Building,
Macao, to the effect that CQN was off the air for
several months during alterations to the transmitter,
but is now operating again as CRY9 (6.08), Mon-
days from 8:30 to 10 a.m.

MANCHOUKOU—]IDY (9.925), 3, Shotokugai,
Dairen, Kwantung, Manchoukou, operates daily 7 to
8 a.m.; the QSL card is black, yellow, red, grey
and orange, picturing a native girl, and the call in
black.

NICARAGUA—-YN3DG (7.12), 200 watts, Esta-
cion Radiodifusora ““Gilfillan,” Leon, under the man-
agement of D. E. Gallo, is operating evenings; ver-
ifies promptly. . .. YNRF (6.76) and VYNPR
(8.58), operating in paraliel, announce simply as
“Radio Pilot y Radio Nicaraguente simultaniamente.”
. .. YNOP (5.46), Managua, gives station announce-
ment every quarter hour and uses five tinkling notes
-—all of the same pitch, as an interval signal; veri-
fies with a plain black and white card.

NORWAY—LKC (9.527) and LKQ (11.72), op-
erate weekdays from 4:30 to 9 a.m., Sundays from
2:30 to 9 a.m. and after 10:30 a.m. over LKC
(9.527) and (15.166).

PANAMA—HOA (2.34), “Ron Dalley,” P. O.
Box 1121, Panama City, opcrates in parallel with
HP3G nightly from 6 to 10 p.m, The theme song
is “Prelude from La Traviata.”

PHILIPPINES—The correct mailing address for
KZIB (9.5), is I. Beck Inc.. Crystal Arcade Building,
I, O. Box 440, Manila. An international reply cou-
pon is not required with your report,

PORTUGAL—Late operating schedule for CSW,
“Emissora Nacional” is as follows: CSW535 (11.04),
Lisbon, operates from noon to 5:30 p.m. and CSW7
(9.735), operates from 5:45 to 9 p.m.; signs-off with
clock striking two, followed by the national anthem.

TAIWAN—The interval signal for JIB (10.33),
Taihoku, is a series of chimes.

UNITED STATES—W3XAU, Philadelphia, is op-
erating on a new frequency of 15.27, daily from
3 to 7 pm.... WAFX, Pan American Airways
Co., Port Washington Scaplane Base, Port Wash-
ington. N, Y., will operate on 2.87. A new 16 watt
transmitter, owned by the same company, will trans-
mit from Treasure Island, San Francisco, Calif.

U. 8. 8. R—RV96 (9.52), is now broadcasting an
additional program daily from 4 to 5 a.m.

URUGUAY—CXAS8 (9.64), Colonia, is now op-
crating from 5 a.m. to midnight (Saturdays to 1
a.m.), according to an announcement heard over that
station.

VENEZUELA—YVIRB (5.845), YVIRL (5.935),
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2 PRESENTS A STAR FEATURE
. HOLLYWOOD

| HOKUM  +

The real truth about what Hollywood
does to aviation on the silver screen.
i The secrets of fake shots, stunt films,
. crashes and aerial camera deception.
‘  And many other sensational aviation
. articles and features, plus a full color
y  cover photo of the Douglas TBD-1
4 with wings folded.

Watch for this colorful cover on the

APRIL ISSUE

S 3, Now On Sale At All Newsstands
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V20

ALL PURPOSE

30 WATT
P. A. SYSTEM

6-VOLT D.C. or 110-VOLT A.C.

I9%

COMPLETE, READY TO OPERATE

® 9.Tube High Gain Amplifier
® 2 Giant Jensen B 12-inch Speakers
® [nputs for Two Micropl ones

® Inverse Feedback Circuit

You want 2 Mobile P. A. system that will give
you unfailing and superior service day in and
day out . . . a system designed to produce for
you under the most severe operating conditions.
In this Silvertone jo-Watt all purpose public
address system you pay only for dependable
quality parts and precision construction rather
than for frills and uscless gadgets. It has every
essential modern feature necessary to quality
performance. For specifications and complete
description of this and other systems write for
our catalog shown below.

THIS BOOK

LowW
PRICES

QuIcK
SERVICE

This new catalog contains hundreds of items
of interest to the sound equipment expert,
the radio service man, and the amateur. Just
ask for Catalog No. RN8132A and address
your request to the Personal Service Depart-
ment of

SEARS, ROEBUCK AND CO.
%  CHICAGO

RADIO NEWS

YVS5RC (5.973) and YVIRD (6.081), all come on
the air at 5:30 a.m. . . . YV3RYX, former YV3RA,
“La Voz de Lara,”’ Barquisimeto, has moved to
4,99, where it relays the programs of broadcast sta-
tion YV3RA. nightly to 9:30 p.m. ... YV4RB
(6.52), operates daily from noon to 1 p.m. and from
6 to 10 p.m.; verifies promptly with a white card
having red call letters.

Amateur Reception Notes

BRITISH NEW GUINEA—. W. Soplop, reports
a verification from VK9XX of Rabaul, in which the
operator, Basil Dale, states he run VK2ZXX in Aus-
tralia for three years, but moved to New Guinea and
put VK9XX on the air on August 28, 1938, The
crystal frequency for the transmitter is 14.28, and
the input power approximately 30 watts. The only
other active ham phone in Rabaul is VKIGW.

BRITISH SOMALILAND—FEugene Reinhard of
Locust, N. J., reports hearing VQ6XT (14.1) in
British Somaliland at 2 p.m. The call was an-
nounced as VQ6, X-ray, Tokyo.

CANARY ISLANDS—EASAE (7.2), Las Palmas,
is being heard nightly with loud signals working
South American hams from 11 to 11:30 p.m.

EGVYPT—SU1AXN QSL’s with a fine card but says
in the future he will not verify SWL reports.

ETHIOPI4A—Ron G. Baker of London, England,
notifies me he recently logged 17AA in Addis Ababa.
This is probably the same transmitter that is used
for short-wave broadcast station TABA.

KANYA COLONY-—VQ4KTB (14.060), of Nai-
robi, announces he will verify but the listeners should
have patience for a few months.

MAURITIUS—]. May of Wilkinsburg, Penna.,
reports a QSL card from VQSAE of Phoenix, Mauri-
tius.

ORKNEY ISLANDS—GM3TR (7.05), owned by
J. Critchley Graham, Air Ministry Control Station,
Wideford Aerodrome, Kirkwall, Orkney, may often
be heard near 3:30 a.m. Reports are welcome.

PALESTINE—Seldom has a new amateur station
caused the excitement that greeted the appearance on
the air of ZC6EC. This station is being heard on
the low frequency side of the 20 meter band, near
14.04 and also on an announced frequency of 14.316.

ST. VINCENT—G. W. Rockwell of Halifax, Nova
Scotia, Canada, writes that VP2SA (7.1), operated
by Weston Lewis, P. O. Box 73, Edinboro, St. Vin-
cent, B. W. I, is being heard near 4 to 6 p.m.
The station verifies promptly.

SO. AFRICA—Ray DMesser of South Portland,
Maine, reports hearing ZS4H (14.1) of Kimberley,
as early as 2:40 p.m. with very loud signals. Re-
ports should be sent direct to ZS4H and not to the
QSL Bureau.

By JOHN D. CLARK
All times are Pacific Standard

From the Orient

During the past few months many Pacific Coast
listeners have requested that Rapro NEews publish
a general guide to reception of Japanese, Chinese,
and other Oriental short wave transmitters. Below
is a brief outline of the strongest and imost reliable
Oriental broadcasters which are now audible on
America’s West Coast.

Nippon

Japanese programs are divided in two distinct
classes—those intended for transmission to foreign
countries, and those relayed from regular local sta-
tions.

The first class includes six daily broadcasts, only
three of which are received regularly in this region
at the present time. The 5 to 6:30 a.m. transmis-
sion for China and the South Seas is heard with ex-
cellent volume through JVP (7.51); the § to 5:30
p.m. broadcast is easily audible through JZK (15.16),
although JZJ is still listed as the official carrying
station; and the 9:30 to 10:30 p.m. program (which
is directed to the Pacific Coast) is always received
via JZJ (11.8). It might be noted that news in
English is scheduled for 5:25 a.m., 5:05 p.m., and
9:35 p.m.

Regular local programs of the Broadcasting Cor-
poration of Japan are relayed on short wave from
10:40 to 11:20 p.m., and from 2 to 4:40 a.m. through
JVN (10.66). In addition, JVH (14.6) has a
somewhat itregular relay schedule throughout the
afternoon and early evening. Reports indicate that
the station is heard at 3:20, 4:30, 6:30, 7:00, 7:30,
and sometimes 8:30 p.m. A curious time signal,
consisting of a series of gongs and chimes is broad-
cast at 7 o'clock daily, and is followed by program
announcements in Japanese.

In addition to the above, two stations in Taiwan
(Formosa) transmit a daily program irom 5 to 6:30
or 7 a.m., with news in English at 6:05.

China

As we go to press, only two Chinese broadcasters
are being received reliably on the Pacific Coast. One
of these is the old reliable ZBW (9.33), which is
now on the air from 1 to 7 a.m. (to 8 a.m. Satur-
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day); and the other is the new XPSA of Kwei Yang,
on the air from 2 p.m. to 7:10 a.m., but heard only
during the last three or four hours of its transmis-
sion.

A communication just received from the Chinese
Consul General indicates that NRVG is on 11.42
from 9 p.m. to 5:43 a.m., but for some reason its
signals do not seem to reach the Pacific Coast.

Other Chinese stations which have been heard ir-
regularly in this region include XGAP of Peking on
9.56 near 6 a.m.; XOY of Chengtu on 9.37 from
6:45 to 7:30 a.m.; XTJ of Hankow on 11.69 from
4 to 4:30 a.m.; and station XGOX on 13.19 irom
6 to 9 p.m.

India

The recent construction of many powerful new
Indian short wave transmitters has resulted in some
truly remarkable reception from this distant land
during the past few months.

Three stations—VTUD2 of Delhi (4.99 and 9.59),
VUC2 of Calcutta on 4.88, and VUM2 of Madras
on 4.95—are responsible for good signals during the
hours just before 7 a.m. VUD2 commences opera-
tion at 4:30 a.m., VUC2 at 4:06 a.m., and VUM2
at 4 a.m., all three altaining maximum volume near
6 a.m.

Although a number of Indian stations are on the
air at other times of the day, only one is being heard
regularly on America's west coast. This is VUD3
of Delhi which, at the present time, seems to have
shifted its frequency from 15.16 to 15.29. Although
time schedules still show 3:30 as the transmission
commencement time, the station does not begin
broadcasts until 6:30. The first hour’s program is
usually received quite well, but the station begins to
fade out after 7:30, and often becomes inaudible be-

fore 8 o’clock.
Siberia

Station RV'15 of Khabarovsk, U. 8. S. R., is still
on the air from 11 p.m. to 8 am. daily, but is
jumping around the dial so frequently that it is al-
most impossible to predict its wavelength from one
day to the next. As we go to press our records show
that the station has changed no less than seven
times during the past two weeks. The amazing thing
about RV15 is that volume is always excellent, re-
gardless of what the frequency may be.

Reception has been reported and verified on 4.27,
6.03, 6.49, and 9.33. Usually only one of the above
wavelengths are used at a time, but occasionally two
have been employed simultaneously. Hongkong’s
ZBW, which also uses 9.53 is almost completely
blocked out by RV13 when it operates on that par-
ticular frequency.

Siam

The most reliable Siamese broadcast, a transmis-
sion which has regularly reached the Pacific Coast
with excellent volume, is released every Thursday on
0.351 from 5 to 7 a.m., with announcements in both
English and Siamese. The same station, working on
15.23 and 19.02 is on the air Monday from 3 to 7
a.m.

A mysterious Oriental, believed to be located in
Siam, is again being heard on approximately 6.11
Monday and irregularly on other days from 3 to 7
a.m. Although modulation is none too good, the
station’s signals are surprisingly strong. Programs
consist of popular and classical recordings. and an-
nouncements are made in an unknown language.

Burma

Since its increase in power, the government sta-
tion in Rangoon, Burma, has become a regular visi-
tor to the western United States. Programs of re-
corded music are released on 6.01 between 4:15 and
7 a.n.. daily, and announcements are made in Eng-
lish. The station closes down with God Save the
King.

Straits Settlements

After several months of inaudibility, station ZGE
of Kuala Lumpur, Federated Malay States, is again
being reported by Pacific Coast listeners. The trans-
mitter is still operating on the same schedule—
Sunday, Tuesday, Friday, from 3:40 to 5:40 a.m.

ZHO of Singapore is now working on an announced
frequency of 6.175 until 6:40 a.m. daily, usually
relaying programs of dance music from some hotel
in Singapore. Like the station in Rangoon, ZHO
also closes down with God Save the King, and an-
nouncements are made in English.

Tt is expected that ZHP (9.69), which was used
for several months last summer, will replace ZHO
within the next month or so.

Dutch East Indies

A station YDE2 of Solo. Java, is now broadcasting
on 4.81 (just under India’s VUC2), and has been
reported by many west coast listeners with excellent
volume between 4 and 6:30 a.m. All programs con-
sist of native eastern music.

PMY of Bandoeng, Java (3.14), YBG of Medan,
Sumatra (5.17), and PMH of Bandoeng, Java (6.72),
YDB of Sourabaya, Java (9.53), and PLP of Ban-
doeng (11.00) are all coming through well at the


www.americanradiohistory.com

April, 1939

present time, but the first threc will probably fade
out and become inaudible within the next few
months, PMY and YBG reach maximum volume at
6 a.m., while PMH, YDB and PLY are heard fairly
well until sign-off time at 7 o'clock (until 8 on Fri-
day and Saturday). A station YDA, located in
Tandjongprick, carries the same program as YDB
and PLP, but usually fades oul after dayhreak.
Miscellaneous Tuning Tips

Our listeners tell us . . . that a new Japanese
sfation JLG (7.285) is now working simultaneously
with JZJ from 11:30 a.m. to I'p.m. . . . that RW96
of Moscow, which is heard during the early evening
hours on 15.18. is probably the world’s most power-
ful short wave station. now using 100.000 watts
power . . . that VK6MFE of Perth, West Ausiralia.
a prize catch for the DX fan is again being heard
several times a week between 3 and 5 a.m. oun 9.59
(just above the Australian VLR) . . . that KKH
of Kahuku, Hawaii. is now carrving the “Hawaii
Calls” program on 7.51 at 10:15 p.m. Friday . .
that SBP of Stockholm, Sweden. after being unre-
ported on the Pacific Coast for many months, is
again being heard on 11.70 between 10:20 and 11
p.m. drregularly.  One report indicates that it may
also be on the air near midnight Sunday . . . that
a Manila phone station KBL is working on ahout
11.54 irregularly near 6:45 a.m.

European Tips for Western Listeners

It is interesting to note that GSD (11.75) is
being heard on the Pacific Coast with fair volume
after midnight. This is the first time in many years
that a London station has been logged in this region
with good volume during the hours after midnight.
This sudden activity on 25 meters has also resulted
in surprisingly good reception from TPA3 of Paris
(11.88) between 11 p.m. and 12:30 a.m.

On the other hand. the 25 meter band has been
exceedingly erratic during the afternoon and early
evening hours. Even from hour to hour violent
fluctuations in signal strength have been noted in this
particular part of the short wave spectrum. On
several occastons, the powerful Japanese JZ] has
dropped from “strong” to “inaudible”” within a pe-
riod of 30 minutes.

The 31 meter band, however, has remained fairly
stable. English stations GSC and GSB, have not
only been consistent, but have shown considerable
improvement during the last 30 days. All stations
are usuvally quite good near 6 p.m.. GSC in par-
ticular maintaining an excellent signal between 6:20
and 8:20 p.m. Incidentally, GSC during ILondon’s
sixth transmission is the only English station now
being heard on the Pacific Coast with strong volume.

Czechoslovakia is again using OLR4A (11.84), and
the Prague programs are therefore again being heard
west of the Rockies. W3XAL completely blocked
the attempt to use OLR3B on 9.67. and it is hoped
that OLR4A will continue in use.

As I See !
(Continued from page 10)

your head—or whatever you wish to
say. Every form of comment is wel-
comed by the sales managers of com-
panies who sponsor such meetings and
your letters function as guides for
future activity.

Sometimes the secretary of the local
association, if there is one, writes a
letter of thanks. Naturally, such let-
ters are welcome, but I don’t think it’s
thanks that the sales managers look
for or want. They would like to know
your reactions. The sales manager of
a company is only a human being with
normal emotions. I don’t imagine that
he believes himself to be a super-hu-
man individual who is positive that
every step he takes is correct.

As far as service meetings go, sales
managers are groping in the dark.
They, like yourself, would like to know
if they are on the right track—if they
are doing the right thing. Why not
tell them!

Are You in the Right Spor?
l KNOW a man who was groomed
for the legal profession when he
entered high school. He graduated,
entereca college and spent the full time

RADIO NEWS

there; then he went through his law
apprenticeship and all of the formali-
ties associated with it. Finally, he
went out on his own. During this
period he dabbled in drawing —
strangely, drawing designs of furni-
ture. After several yecars of painstak-
ing effort at law and pleasure in the
moments he could devote to drawing,
he came to the conclusion that maybe
law was not his forte—that maybe he
should go in for furniture designing
and consider his college studies for the
legal profession as just so much edu-
cation. Today the man is happy and
doing well.

We have met servicemen of the
same type. Not necessarily interested
in furniture designing, but men who

49

are doing service work, but it is not
their love. Naturally, the train of
stick-to-it-iveness is to be admired.
According to the Alger books, the hero
worked day and night, froze in the
winter and perspired in the summer,
but finally achieved success, etc., etc.

The same thing can happen today;
but seldom does that happen unless the
person is wholeheartedly enthused
about what he is doing, and has an
aptitude for his work. Very many men
are practicing radio service work who
find it extremely difficult to grasp the
electrical fundamentals associated
with the work. yet they seem to pos-
sess a natural inclination for some
other form of activity, which they may
now employ as a hobby. They have

Turing Range 31..54 mc.

— = % Full range selectivity in the crystal filter
makes the “11Q-120" ideal for either phone
or C.W. operation

% Over 310 degrees spread for each ama-

—} teur band. Direct calibration in mega-
——] cycles allows the amateur to check fre
quency with marked accuracy.

% Duc to uniform R.F. gain and constant
erystal filter output, the calibrated s
meter provides an accurate check on signal
strength.

* Special 15-gang condenser, 6-ganr main
tuning, and 9-gang band spread, mrovides
uniform band spread and high efficiency
on all bands.

* Efficient noise limiter for reducing auto-
mobile ignition QRM and similar dis-
turbances.

* Antenna compensator permits perfect ——
circuit alignment with all types of antennas.
Also provides maximum image rejection. —

WRITE DEPT. RN-4 FOR BOOKLET
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Outstanding in performance,
low in cost—these fine RCA
Rectifiers put real pep and
power behind your signals.
The RCA-866 illustratedand
the 866-A are half-wave, mer-
cury-vapor tubes extremely
popular for many amateur
uses. Look at the characteris-
tics of these tubes and youll
see that they are real values
at their current low prices.

CHARACTERISTICS

RCA-866 RCA-866A
Filamentolt. (AC) 2 5volts 2.5 volts
Filament current 3 mmperes S amperes

Peak inverse voltage 7500 voltsmax  10.000 volls max.

Peak plate current 1.0 amp. max., 1.0 ampere max.

Aver. plate current 0.25 amp. max, 0.25ampere max.

Tube voltage drop 15 volts 10 volts
(approx.)

Here’s good news! The price of the RCA-
866A has been reduced from $4 to $2.50

Listrnio the ' Magic Key of RCA” erery Sunday,
210838 D.M., E.S.T., onthe N3C Blue Network.

First in Metal. . . Toremost in Glass ...
Finest in Performance

RADIO NEWS

a natural leaning for the avocation
rather than vocation. Their interest
in the subject never dulls, they find it
a simple matter to gather facts, to cor-
relate them properly and to the best
advantage, to forget all troubles and
worry when working with it, to con-
ceive ideas, to visualize applications,
in fact, to do everything which would
lead to success; if that were their
means of earning a livelihood, but they
do not realize the fact.

They are so engrossed fighting some-
thing they do not like that they cannot
envision themselves doing something
else for a living.

Many men are engaged in the serv-
icing business who just detest that
portion of their business associated
with record-keeping—there are others
who just cannot seem to be able to sell
themselves to a customer. Not that
they are shy—just the contrary in
their social life—but they just don’t
like to sell. They have a natural dis-
like for bargaining, they just can’t
seem to conceive sales ideas to buck
competition. They want to work with
their hands and to use their thinking
capacity in connection with the tech-
nical side of radio. Men of this type
must of necessity realize their likes
and dislikes and tie up with others
who can sell, so as to form the ideal
combination. They are not in the
right spot to run a servicing business
all by themselves.

There are others who find it ex-
tremely difficult to absorb technical
details, who are not handy with their
fists—who can’t seem to hold a solder-
ing iron without burning their fingers
-~—their clothes and the insulation of
all the wires near the joint they wish
to solder. Yet, they find it easy to sell
themselves to a customer; they seem
to have the proper answer to questions
rclating to business; they are adept at
figures; they have sales ideas; but
they are slow in grasping technical
ideas, understanding radio theory.
They are not in the right spot in a
servicing business. Such men require

a partner—a man to do the technical:

work, while they do the selling.

We are not trying to dishearten men
in the servicing industry, but judging
by correspondence received, we know
that many men are confused. They
thought that radio was their chosen
field, only to discover that something
associated with it rankles the soul,
continually irritates the mind—in gen-
eral, has a very disquieting influence.
In other words, there are men now
associated with radio servicing who do
not belong in the business. Their tem-
perament, mental or physical agility,
their natural ability is not suited to
the radio servicing business.

They’re not in the right spot.

Spare Moments

VERY so often we note an article

in a radio periodical, wherein the
statement is made that the following
piece of test equipment can be made
during the few spare moments that a
service man has during his normal
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working day. Now, maybe it is not
within our province to speak about
suggestions made in radio periodicals
—perhaps we’ll be stepping on some-
body’s toes, but here goes anyway.

As I see it, there are not enough
spare moments in the average service
shop, considering the value of these
spare moments. *The very last thing I
can think of is to use these spare mo-
ments for the construction of some
physical something or other. I don’t
mean to imply that there should be
too many spare moments during a
working day, or that some use should
not be made of spare moments, but
there are lots of things which can be
done with spare moments other than
work similar in character to that be-
ing done during the active moments.

For example, one thing we can do is
to sit down in a comfortable chair and
think a little. About what? There
are hosts of things. Maybe we can
think of a way of rearranging the
bench so that the various units used
during the day can be handled more
efficiently—more rapidly, with less ef-
fort, so that we can create more spare
moments for more thinking. Or may-
be we recall an attempt to sell a cus-
tomer and we missed the boat because
we did not have the answer to the
question asked—or maybe we can
think of a new direct selling piece to
be dropped into letter-boxes or per-
haps mailed to a list of prospects.

Perhaps during a service job, we ex-
perienced a phenomenon which is not
comprehended and we try to locate
some information about the theory as-
sociated with the device in question.
Maybe the spare moment is a good
time to do a little studying-—an opera-
tion very important in the life of every
serviceman who is doing radio work.
This business of burning midnight oil
is all right for a while, but cannot be
carried on forever, and night time is
also recreation time.

You know that spare time is a good
time to rest and to recuperate a lit-
tle energy or mayhap you would like
to read the instruction bulletin cover-
ing a new piece of testing equipment
and really find out what the thing will
do, so that you.can really get your
money’s worth from your purchase.

And don’t for one moment think that
you are wasting your spare moments
if you devote a few to doing absolutely
nothing, just sitting in the chair with
a completely blank mind. If you wish
to allow your mind to wander to some-
thing entirely foreign to radio, do so—
no harm done. As a matter of fact,
you will find that you can think more
clearly later, when you go back to
tackle that pesky job. -

Service work taxes the brain as well
as the body and continual work with-
out any rest will fog the brain. A few
moment’s rest and you're ready to go
back to work. Really, I can think of
doing lots with spare moments, other
than building individual test equip-
ment. As a matter of fact, I don’t be-
lieve in building individual test equip-
ment which can be bought. 50—
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Within Earshot
(Continued from page 4)

you incline) and we heartily reconumend
that you try this unit . .. for your ear's
sake. EEE
‘ FIO knows when the tube numbers
will give out? Every day new and
different tubes make their appearance oml
the market. First it was “tipless,” then
“pin-less,” then “octal” and now “loktal”
tuhes.  We have figured out that using not
more than two numbers ahead the letters,
and not more than two letters, and then
not more than two numbers after the two
letters, plus the wusual numbered tubes
there can only be sceven million seventy-
four thousand scven hundred (7,074,700)
different tubes before they run out of num-
hers! It is silly facts like this that make

big paragraphs like these.
“7 I have leit out the usual two pages
of Spatari,  To those who have
been following it we urge that vou let us
know, and those who would have us re-
instate it, please drop us a line and if there
is sufficient demand we will be happy to
include Spatars agaill with the next issue.

% ok ok

GAIN our mail is filled up with one
question. “Do I need a license to
have a radio telephone transmitter. I only
want to talk to Aunt Tillie’s son, Herman,
who lives a block away!” The answer is
“YES” ... with great big capital letters.
Once again we reiterate—A LICENSE 1S
ADSOLUTELY NECESSARY T0O DO
ANY TRANSMITTING BY RADIO
OR TO OWN A RADIO TRANS-
MITTIER. Make no mistake about this.
It is not a question of how far the trans-
mitter will send; that is immaterial. The
U. S. Government has been more than
usually active in running down unlicensed
stations in the last few moths, and dire
penalties — perhaps  imprisonment — await
the ofiender against this law.

There is not any charge for a license.
It is only required that you be a citizen
of this country and that you pass a code
test and a written cxamination showing
that vou know somecthing about the hobby
that vou wish to espouse. Kids of 10 have
passed the test. There is not any reason
1ot to pass the exam if you but apply your-
self to the books. To those who scoff at
the long arm of Uncle Sam, remember that
even a hardened crook is mighty afraid of
Old Man Whiskers, and there are over
50,000 licensed hams sworn to report vou
if thex hear yoin! Obey the Law; get a
license! koK ok

ATCT for the next issue. We hope
it will have the most television ever
to be brought out on the subject in a radio
magazine. e plan a complete coverage
on receivers and transmitters and we hope
to have information on what you may ex-
pect from the new programs and a review
of those of the past. Don’t miss this big
issue.  You will want it for the future as
a reference book on the start of television
in NYC, for it should make a fine me-
mento of the beginning of what will some
day surpass the broadcast industry.
kk ok
TT1IS month we break our new Ham-
chatter column.  We hope that it will
grow and become the fount of news about
your friends on the ham bands. We wel-
come all contributions from hams, DX
hounds, and experimenters. [ lat you say,
your clubs, here is a chance for you to swell
your treasury. Have your sec’y write us
your club news and collect (if we use it).

RADIO NEWS
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they act"a”v

Product of the world’s largest
manufacturer of capacitors.

Like all C-D products—Quietone Radio

industry. That’s why we can say with
Actually Work.””

tively finished and supplied in three co
—and there are twelve types available

vou are on a call—show them—they’ll

were checked and tested under exaggerated laboratory sim-
ulated operating conditions—Dbefore being introduced to the

llere's a really fine opportunity to make extra money. C-D
Quietones are scientifically designed to do a job—attrac-
interiors. With a Quietone designed for every applicalion
a cinch 1o sell. Demonstrate them to your customer when

For complete details on these and other Quietone units see your focal C-D dis=
tributor or write for Cat. 166A

work )

Interference Filters
Type IF4 —Tor use with midgef sets.
List Price $1.00
Type IF$ —For use with all types
of electric Tors und
small  applitnces.
List Price $1.00
Type IF6 —For use with all types
of electrical upplitnees.
List Price $1.50
Type IF7 —For use with il burners.
L1t Price $7.50
Type IF§ —For use with all tvpes
reccivers and cle
appliances. List
Type $F9 —For use with all Larcer
household and ofiice
apoliunces. List Price $5.50

confidence—**They

lors to matech room

now—they’re really

scll themselves. -

——

CORBNELL-DUBILIER

ELECTRIC CORPORATION

108 Hamilion Boulevard, South Plainfield, New Farsey

CORDET

O/lews ﬁ?’ h‘ue

[OUQVS ofﬁne ﬂiuSlC!

== THE ]ID]E‘)KALM@N SYSTEM of Musical Reproduction

T+ F a new ) raalicaZZy t]if]:areni conception o][ radio + + +
in an instrument tjesignea] sﬁeci]’icaﬂy to ial:.e }[uZZ aa]vaniage o][

the /u'g/i siana]ara] o][ Lroaa]c
irst time al a price wii/ﬁn

8 TUBES, 7 TUNED CIRCUITS, VARIABLE
WITH ADDED REFINEMENTS OF CONTROL,
REPRODUCER SCREEN, A BAFFLE BUILT AS

ast transmissions ¥ 1 4 now, ][or ilze

iLe reaclz o][ every inusic Zover T+

SELECTIVITY, TRIODE OUTPUT, WITH SPEAKER, $80.00
$95.00, CHAIRSIDE MODEL $§125.00, TABLE MODEL. $115.00
A USEFUL AND BEAUTIFUL ARTICLE OF FURNITURE $25.

Send a 3 cent stamp for descriptive brochure

+ DEKALION ASSOCIATES + AMHERST + OHIO «+

FLASH!

HERE'S REAL NEWS

COMPLETE Annual Review and
Resume of Television Today. o

The most complete coverage ever pre-
sented on television. A complete and
comprehensive presentation of visual

SPECIAL ALL
TELEVIS

communication as it exists today. The
inside story of the secret of television
to be revealed to World’s Fair visitors.

ION ISSUE

IN THE BIG MAY ISSUE
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UST a word to the thousands of hams
and experimenters who daily “play”

with high voltage! It is very, very deadly.
Do not take a chance of any sort. Remem-
ber that condensers hold their charge for

a

th
power.

time, and that with the rig entirely dead,
e condenser still holds lethal electrical
Put in bleeders across these po-

RADIO NEWS

tential killers. But nothing .

. . nothing

can take the place of good skull-work.

Use your
DEATH IS SO FINAL!

* k%

ELL, that's that with our stint.
till next month.—KAK.

head and BE CAREFUL!
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972 Pages

such a delightful pastime.

COMPLETE Radio Training
Course in 1 Big Book

YOU need no longer be held back from
a radio career because you could not
spend the time or money to take a
course in radio and electricity. You
need not stay back in a hum - drum
boresonte job because you lack the
background for the good position just
ahead! Here, in a single volume, is all
you nissed—and more. Here arve the
essentfals demanded of every radio
technician by modern broadcast sta-
tions, radio service organizations, man-
ufacturers, sound - film studios, etc.
Never before has profitable radio study
been such a delightful pastime!

The Opportunity of a Lifetime

Ghirardi’s Radio Physics Course is as easy to read
as vour daily newspaper. A few minutes a day spent
with this amazing volume will quickly transform you
into a well-trained radio man. I'repare yourself for
advancement, more mones, a congenial occupation, a
satisfying profession and the resbect of your friends
by this simple means which is sheer Dleasure, more
tfun than ball games or movies.

Short-Cut Courses of Self-Instruction
Prepared by That World-Famous Authority,
ALFRED A. GHIRARDI

Radio Physics Course {s a miracle of condensation.
Thirty-six volumes packed into 972 pages, vomplete
with ‘review (suesum\s for self-study. 3508 heipful il-

ons, wit charts, phot
about Sound,

etc. Never before have the basic facts
Speech and Music been so clearly and usefully pre
sented. Never bhefore have the fundamental principles
of Elect.rlcnx been so easy to master and so practical
to use. No knowledge of mathematles is re(&uu'od, nor
does it matter whether or not you have had any pre-
vious electrical training. This Zreat book was written
especlally to teach you radio in your own home.

36 Volumes in 1—

RADIO, ELECTRICITY and SOUND

Complete Plus Many Other Valuable Special

Features. 508 Schematic Diagrams, Charts
and Photos. 856 Review Questions.

19. Construction F e a-
tures of Vacuum

1. Radio Broadcasting
o gystedm.s o s
. ou . eec an -
Mus’%c as pnelated to 20. Vacuum Tube De-

i tector and Ampli-

3. fier Action.
Elcctric Current. 22. Radio Frequency

4. Electrical Units, Amplification.
Ohm's aw, Re- 22. Superheterodyne Res
sistance. .. ceivers.

8. Electrical Circuits, 23. Design of R.F. Ame

Batteries. plifiers and Tuning
6. Magnetism,

0i 8.
7. Electromagnetism. 24. AudioAmpI‘i(ﬁcation.
r:

. Elect: agnetic In- 25. Loud Speakers.
8 ducci;?\r." o 26. The Battery Opera-
9. Inductance and In. ted Receiver,
ductors., " 27. 'I'.'.hg Power Supply
B ac nce an nit. R
0. gar '!a,, ce a 28. Electric Receivers.
11, Alternating Current 29. Automobile and
Circuits. Aircraft Receivers,
12. Electric Filters. 30. Phonograph Pi ¢ k-
13. Electrical Measur. ups and Sound Am-
ing Instruments. ;. Blifier Systems.
14. Electromagnetic Ra. 31. Short Wave Recep-
diations 32. Vacuum Tube Appli-

15. Radio Transmission,

h e Broadcasting Photo-

cations and
electric, Cells,

System. 32. Television.

16. The Receiving Sta- 33 The Antenna and
tion. Detection with Ground,
Crystals, 35. Testing and Serve

17. Elementary Study of
the Vacuum Tube.

18. Vacuum Tube Char-
acteristics.

icing.

36. Sound Motion Pic-
tures.,

Appendixes.

Here's YOUR Practical

TRAINING for RADIO

Allin ONE Handy Volume!

Every phase of Radio, Electricity, Televi-
sion, Sound and Cathode-Ray Tubes made
crystal-clear by A. A. Ghirardi in his
fascinating, readable style. Never be-
fore has profitable radio study been

CG{-_{R.SE_

MLFREE A CHRARDT

So Easy
It’s Amazing!

The whole science of
Radio unrolls before
e

ohid diaztams 2s0 " Siv
c_diagrams so vivid yo i vor
gr:m The intricacies of Cam}:xl‘:.‘ i Tabes

ould ever puzzie yo
about Public Address Systems. Sound Motion Pictures.
Phol -alph ckups become tools in your

P 8.
with which to work in building your future in the
coming specialized profession of Sound Engincering.

Learn Television, Too!

_The story of Television becomes a llvin: Aaram,
with its technical problems so clearly set forth you
will understand them better than do many of the

"o,ll(‘l-t{?nel's. d
esting and Servicing: Automobile, Aireraft d
Marine l{ndlo: Short-wase Reception: and rit;:\énlua:‘tﬁe

Appendixes complete this huwe, com rehensive Radi
ourse, makin t the greatest hnrga‘;n in rndion‘e‘du?
cation of all tinwe! Ti & why it’s used and praised
r:’n’dlgml:':o krnl(llliou zcl‘\‘?ol:d anﬂ’ smdcn%s tlhan ,any othel
1 i orld. com, H i
It's easy! It's aumor!hhve!s pletet It's Concise

USE IT 5 pAYsS— OUR RISK!

Money-Back Guarantee—ACT NOW!

If after reading and Radio 8i
Course, you are not thoroughly satisfied in e’\'ery
way. return the book in good condition within the
five-day trial period. and cvery penny of your money
will ‘be immediately refunded. You see YOu_cannot
lose! S0 send the coupon without delay, This is
the preatest opportunity ever offeved Yyou ' fi
plete radio ed at th
couldn’t da better anywhere
big chance 10 get
ture.” It all d
coupon below,

pr

. Don’t pass up
Sl e et S0
v u do abou: ha ttle

FILL"IT OUT:  MAIL IT. AT ONCtE!

r= MAIL COUPON TODAY -

PR
0 Please send me free descriptive literature about
“RADIO PHYSICS COURSE.’

I RADIO & TECHNICAL PUBL. C0.,  Books

1 45 Astor Place, New York. Shipped Post-
Dept. RN-46. paid Anywhere!

I [0 Enclosed find $4 for 'mé; copy of Ghirardi’s
“RADIO PHYSICS COURSE,’”” with your S5-day

I money-back guarantee.

I NAME ..c0000vcco0esosonsscacossooccscone

I ADDRESS .s0c00evsceccscssccccscs coee

I CITY..cs.vvnueusnsnecsso STATE.

[

-
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RADIO PHYSICS
COURSE

(Continued from last month)

The broadcasting station: The elec-
tromagnetic radiations used in radio
work are commonly produced by high-
frequency alternating electric currents
(called the “carrier current”) flowing
in suitably arranged circuits in the
transmitting stations. These circuits
will be studied later. The high-fre-
quency currents (500,000 to 1,500,000
cycles per second used in ordinary
broadcasting) are generated by large
vacuum tubes known as “oscillators,”
since it is not practical to generate
them with the rotating type of elec-
trical generators employed for gen-
erating ordinary 60 cycle a.c. for elec-
tric light and power work. Each
broadcasting station is assigned to
broadcast or radiate energy at a defi-
nite frequency, by the government de-
partment in charge of licensing, Prac-
tically all stations, in the same vicinity
at least, are assigned to broadcast on
different frequencies or wavelengths,
so that in any receiving station the
principle of electrical resonance may
be used to allow the reception and
amplification of the signal energy of
the particular station it is desired to
receive and present such a high im-
pedance to the flow of currents of all
other frequencies (from other sta-
tions) that they are excluded from the
circuits; and therefore the other sta-
tions are not heard at the same time.
This is accomplished by “tuning” the
receiver.

Thus, station WEAF in New York
City transmits with a ecarrier current
having a frequency of 660,000 cycles
per second. The transmitting aerial
of this station produces electromag-
netic radiations of this frequency,
which travel outward in all directions
to the antennas of thousands of re-
ceiving stations located over a wide
area. The wavelength of these radia-
tions (and that of the station), is 300,-
000,000 divided by 660,000 or approxi-
mately 454 meters. Also station
WABC located near it, transmits with
a carrier current of 860,000 cycles, or a
wavelength of 349 meters ete. Radio
station schedules and programs printed
in newspapers usually give the fre-
quency or wavelength of the station,
or sometimes both. For convenience
in tuning for stations, the tuning dials
on some radio receivers are calibrated
in ke. and others are calibrated in
wavelength. Many are simply cali-
brated with a scale divided into 100
equal parts, there being no direct re-
lation between the scale divisions and
either the wavelength or frequency.

If our eyes were capable of respond-
ing to the radiations sent out from the
aerials of radio transmitters, these
aerials would appear to us like so
many huge lighthouses flashing on and
off, each one a different number of
times per second corresponding to the
sound vibrations in the program being
transmitted. 30—
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New Performance Features
at Amazing Low Cost!
Two New TURNER : Ly
Microphones—
Dynamic 88,
Crystal 66

erU get new advanced
engineering and design—
at no increase in cost—in
these handsome new Turner
mikes. Ruggedness that as-
sures tops in performance
under severe operating con-
ditions — weighted fre-
queney response—inertia
mounted cartridges—nar=
row beam pickup of all
frequencies—absolute wind
and blast proofing, are ex=
clusive features of these
matchless new, Turner
models.
Send for Bulletin 41-A
Learn all about the latest
developments in micro-
phones. Details and appli- Order now.
cations of all models given
in Free Bulletin 41-A. Know
your stuff about mikes;

write for your copy today! $2 5 LIST

The TURNER CO.

Cedar Rapids, lowa

Licensed Under Patents of the Brush Development Co.

o

MODEL 88

Get e-winni
“studio quality’” with
this professional mike.

praise-winning

TRANSMITTER DIALS

g New_' F—
X Handsome!

Practical!
&/

Unexcelled for general iransmitter and in-
strument use. Spun finish plates with die-
etched divisions and fluted finger-grip knobs,
Dial plate insulated from shaft, but runs
perfectly true with it.

Vernier indicator with each dial. Made in
28/" and 4~ diameters. Low price. Ask your
BUD jobber for Nos. 170-173 dials,

For lalest catalog supplement RIN-49 write:

BUD RADIO, INC.

5205 Cedar Avenue

Cleveland, Ohio

BRUSH’S
“VIBROMIKE”’

A contact mike—sensitive—small for
stringed musical instruments. Useable
with smallest type amplifiers.

Write for your Brush Catalog today.
THE

BRUSH DEVELOPMENT CO.

3311 Perkins Avenue
Cleveland, Ohio

Catalog upen seguest

SOLAR MEPG. CORP., 539 Broadway, New York

Serviceman’s Experiences
(Continued from page 22)

the set is correct as far as specification
is concerned, the customer remembers
him as a furtive felon.”

“Now, my lad, tell me this: why
does that serviceman work hours that
would only be justified if he joined two
unions; at a salary his customer would
laugh at, if it was offered to him;
spend half the night tossing and worry-
ing about the sad state of the business;
and get nothing more at the end of the
week than uncalculated loss by depre-
ciation and a needless reputation for
being underhanded ?”

“How can I help it if the customer
thinks I'm a gyp?” I asked. “All of
them remember the clippings they gotl
in the early twenties!”

“Let them think so,” Al replied.
“Then show them by your deportment
that yow are mot. Be cheerful, confi-
dent; smile pleasantly if the customer
makes any cracks, like: ‘My sister had
her set fixed last week, and honestly,
it sounds worse now than it did be-

fore.” Laugh, even though it isn’t
funny—just to show it doesn’t hit
home.”

“When you find the faulty part, re-
move it, if possible, or point to it, and
say: ‘I want you to see this. There’s
nothing mysterious about it—simply a
coil of wire that broke, and you need
a new one. I'll have to make the re-
placement and give it a breakdown test
in the shop, where it will have the
best surroundings. It will cost exactly
$8.69, including labor, tax, and instal-
lation, and you’ll get it back two days
from now. Will anyone be home
Thursday morning ?” Act like that, and
your customers will appreciate your
work.”

“But Fletcher’s Bosch, AL” I in-
sisted. “Did you, or didn't you, put in
new tubes?”

“Lee,” Al said, out of breath, “take
a walk. I'm not going to answer your
question; but while you are walking
remember how long you’ve known me;
remember how many jobs we have
gone to extremes with to keep our con-
tract at the given price, even at loss
to ourselves. Ask yourself if the term
‘gyp serviceman’ isn’t a cynical expres-
sion used by idle gossipers rather than
a true description of the workers in to-
day’s field. How many of our perma-
nent competitors have based their op-
erations upon the principle of the
golden fleece ?”

I knew it; Al was guilty, and trying
to cover up. I went to the door with
a heavy heart—which jumped when 1
saw Fletcher kick the door open and
stop, pointing at me.

“Are you busy ?” he asked, threaten-
ingly.

“Not very,” I replied, nervously.

“Well, you’re going to be—explain-
ing why you didn’t replace tubes after
you charged me six dollars for them!”

He weighed about twice as much as
I, and my knees felt like they would
bend both ways if I tried to walk away.
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announces the most ex-
tensive and elaborate
program- of publishing
in the history of Radio

po /

John F. Rider, recognizing the dif-
ficulty presented by the many de-
velopments in Radio will, during the
year, release a long list of new
books especially written for the
serviceman. Know Theory! Keep
Ahead of a Fast Moving Industry.,

Books on this Hmealy subjact will cover
all phoses — including  Light — Phata-
Cells — Synchronization.

Elegtric.

The high state of development in His
field mokes it necéssary that yeu kngw
it theory. -Rider will give it 1o you,

Thare will be SIX new books thot will
fell, In the easy te understand Rider
slyle, how to sowve time in servicing.

Rider Moanual Volime X will be issued
in thd Fall=covering 193%9-40 sets,
Maony Mow Footures!

R
ll “q‘ QUBL‘SHE
404 Fourth Ave.

New York City
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S0 EssentiaL FeaTURE

in "BABY” AIR INDUCTORS!

(25 Watt Rating)

Smaller Size (11/”x % Unexcelled Appear-
;VF‘,") & ance

B.aslzzong Al 1 % Ulitra-High
Conservative Rating Efficiency

Less Insulating Ma- % 5 Types (10 to 160

B AR %

terial

Perfect Air-Spacing Moters)
Mechanically % Low Cost ... $1.00
Stronger Net

The new B & W BABIES are a worthy ad-
dition to a line which includes the popular
Swmgmg Link Assemblies, the unique Band
Switching Turret and a wide variety of AIR
INDUCTORS, famous throughout the world
for dependable performance.

See them at your jobber’s—or write for details.

BARKER & WILLIAMSON
DEPT. N-4 « ARDMORE, PA.

"AIR INDUCLTORS

] Celieve . . .

that a fair and square deal, every time,
is the only way to keep up a successful
business. That must be right, because since
1925 more and more men have been buy-
ing their radio equipment from me.

You, too, will find it to your advantage
to deal with me whenever you want to buy
a new receiver, transmitter, or any other
equipment .

My personal attention to your wishes.
fair trade-in allowances, reasonable terms
for your convenience, prompt safe delivery.
and above all-—a sincere desire to give you
full co-operation—is your assurance of com-
plete and lasting satisfaction.

Be sure to write to me.

Bill Hawm W2AVA

TIME PAYMENTS?
Check these easy terms—

Monthly
Cash Down Yayments
Reren;r I'rice Payment 8 OR 12
NC
HQ-120-X ..,.... $129.00 $19.96 $14.21 $9.66
NC-100A ... 120,00 18.48 {3.22 9.00
$-16. Breting 49, NC~
8(-X, NC-80-X... 99.00 5.34 741
$X-23, speaker .... 127.50 19.40 14.08 9.58
SX-16. speaker _.., (23.00 19.60 (3.47 9.16
SX- I7 speaker ... 149.50 22,60 16.53 11.25
RME-6! ek A 152,88 24,0 16.78 11.41
RME- 10 138.60 21.10 15.3F 10.4¢

I can change these terms to suit your convenience,

Also terms on all Hallicrafters, Ilammarlund,
National. RME, Howard. Sargent. Breting,
Patterson, Temco. RCA, Thordarson, Utah,
etc., Receivers, Transmitters and Kits.

Good values! Send stamp for list.

OUR USED DEPT

has many good reconditioned and guaranteed trade-
in Receivers and Transmitters at attractive Drices.

ARRISON RADIO CO.
11 West Broadway, New York City
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“Oh, AL” I called, in a weak, poorly
modulated voice, “here’s the man who
owns the Bosch we delivered yester-
day.”

My partner came briskly from the
rear of the shop, but walked past us
instead of stopping, and went to the
door, to examine the place Fletcher
kicked. “That glass cost us ten dol-
lars, mister,” Al said, very abruptly.
“Next time, be careful!”

“There isn't going to be any next
time,” the customer replied, calming
down, but becoming more sarcastic.
“Know who I am?”

“Yes, I do,” Al replied. “You are Mr.
Fletcher, an irritated customer, but
you act like a locomotive behind sched-
ule. You came here because you think
you didn’t get something you paid us
for.”

“You're a smart fella, all right,”
Fletcher said, “so perhaps you can tell
me why the same notches were on my
tubes when they left the house, and on
the new ones when you brought the
set back. Lucky thing the new tubes
have letters instead of only numbers—
you’d probably add the type number to
the bill if they didn’t!”

“Come back to the workbench,” Al
ordered. “I saved these tubes for you
—the ones that came out of your
Bosch. Notice that they are notched.
Notice also that this ‘clock’ shows they
were manufactured before you bought
your set. The ones you have in your
hand are new tubes—which I notched
very carefully before I installed them.”

Fletcher looked, and wilted. Big
fellows look funny when they act
sheepish. “Gosh,” he said. “Maybe I'm
a chump, eh? But why did you notch
your tubes?”

“You wouldn’t have notched yours if
you didn’t suspect us,” Al replied, “and
I wouldn’t have notched mine if there
was any other way to bring you into
the shop so I could talk to you. That’s
the only way I could keep you as a
customer!”

Fletcher laughed so loudly the small
parts jingled. “Boy,” he said, “ya got
me! Say—send that helper of yours
over to fix my brother’s set—same ad-
dress, second floor. T'll tell him you're
okay!” He closed the door—very
slowly—and waved to us when he
reached the sidewalk.

“Fellow had a lot of nerve—thinking
we’d gyp him,” I said, indignantly. “As
if we didn’'t know honesty was the
best—"

“Get going on that call,” Al inter-
rupted. “We can’t run an honest busi-
ness unless we have business. Start
moving, honest engine—but don’t for-
get: life is what we make!”

B0

Modulation Meter
(Continued from page 33)

With the time constant suitably ad-
justed, it is well to make a final check
on the modulation reading. The pre-
viously-mentioned procedure included
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only the zero and full scale adjust-
ments. If the constants shown in Fig.
3 are followed the scale will be linear,
and hence will be direct reading (on a
10 ma. meter—other-size meters can
be equipped with a hand-marked
scale). If other constants or tubes are
used, which is entirely feasible, the
scale will have to be checked for lin-
earity. The most important determin-
ing factor is the characteristic of the
tube in the last stage. If necessary,
the bias and bucking voltages can be
varied (thus moving the operating
range along the tube characteristic)
until linearity is obtained. This ad-
justment can be made by direct com-
parison with an oscilloscope (using
steady tone modulation)—one of the
important aspects of this type of mod-
ulation meter being that it reads the
same for tone as for voice.

Applieation

After the unit has been once ad-
justed and calibrated (which is not as
hard a process as it sounds), it requires
no further adjustment unless tubes or
other components are changed. If de-
sired, power supply fluctuations (al-
though not usually of large impor-
tance) can be compensated for by
slight adjustment of Ri. When the
power or frequency of the transmitter
is changed—or the meter used to mon-
itor a different transmitter—all that
is necessary is to adjust C, (and in
some cases the external pickup) until
the carrier meter M; reads just half
scale. Incidentally this meter M, is
in itself a valuable adjunct to correct
operation. It should remain constant
during operation. If it does not, it is
certain indication that something is
happening to change the output power
of the transmitter. If it swings up-
ward on modulation peaks it indicates
that negative peaks are being cut off
—probable causes of which are too
much modulating voltage, over-excita-
tion, or too light loading. If it swings
downward on modulation peaks it in-
dicates that positive peaks are fore-
shortened—causes of which may be un-
der-excitation, too-heavy loading, in-
correct bias, ete.

As to the actual application in moni-
toring use, very little need be said.
The unit can be built up in any desired
mechanical style—as, for instance, in a
box to match the receiver, on a stand-
ard rack panel, or in any form which
will place the meters in a conveniently
observed spot. The only caution to be
observed, in using the instrument, is
to remember that it actually indicates
peaks—hence there should be no “al-
lowing” for these as is often done with
other style meters. Of course, if you
hesitate between words the needle will
eventually drop to zero. But even in
this case (that is, for a swing starting
from zero) the response is such that
the indicated peak on the meter will be
within 10% of the true value.

If it is intended to use the unit for
testing—as, for instance, in making
frequency response measurements on
the transmitter and speech equipment
—then it is desirable to make sure that


www.americanradiohistory.com

April, 1939

readings are the same, or nearly the
same, at all audio frequencies. The
circuit shown should make this possi-
ble—but it would be best to make a
check run before assuming it to be so.

Snggestions

As mentioned before, it is the writ-
ers thought that it will be best for any
builder to make a trial assembly of
the unit before building it up in a can.
In doing so there are any number of
possible modifications, and no doubt
some real improvements, that can be
made. There is almost nothing in the
circuit which can not be altered in one
way or another. The tubes used werc
simply thosc available——and almost
any others, the six-volt series, the
metal tubes, or the glass equivalents,
can be used. Multiple purpose tubes
might be utilized—for instance, a 2B7
in place of the first 56 and 57 (this
would require a smaller meter for M
and possibly other changes). The in-
put circuit is certainly subject to some
experimentation. That given in Fig.
1 uses an antenna and ground con-
nection. If insufficient pickup is ob-
tained in this way the circuit of Fig.
4(a) can be used—although it has the
disadvantage that the use of a tuned
circuit will probably require plug-in
coils (although a tap arrangement
might do). The circuit of Fig. 4(b)
can be used if desired, but requires
morc power. (In each of these the
resistor, of course, functions as an in-
put control in the same manner as did
C; of Fig. 3.).

It is even possible—and might be
worth considering—to place the first
rectifier right in the transmitter,
thereby obviating need of the r.f. leads.
The output circuit may also be modi-
fied to suit convenience—or more
likely to suit whatever meter is avail-
able. This may require a change in
the output tube complement. The 56
will give a very uniform characteristic
for a 5 mil meter, and a satisfactory
one with a 10 mil meter. However,
pulting a pair of 56’s in parallel will
give a straighter characteristic when
the 10 mil meter is used.

Then there is the design and adjust-
ment of the timing circuit. As pre-
viously noted the upward swing of the
needle is determined chiefly by the
constants of the meter, while the
downward swing is determined by the
constants of the parallel circuit. There
is wide divergence of opinion as to the
best characteristic. Obviously it should
not be too slow—but at the same time
it should be slow enough for easy read-
ing. The best answer to this is to try
different combinations of capacity and
resistance until you find one to suit
yourself. The values indicated in the
circuit are meant as illustrative rather
than as necessarily the best choices
for a permanent setup. Inspection of
manufacturer’s literature shows val-
ues that vary from .005 mfd. to .25
mfd., and from .025 megohms to 50
megohms—which allows plenty of
room for experiment. If desired the
switch S can be made a part of the
permanent setup. ~[50—~
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Danger. High Voltage!
(Continued from page 35)

portional to the capacitance of the con-
densers when they are in series. This
relationship is true for a.c. and d.c.

If in Fig. 3-A we assume that the
plate blocking condenser is .001 mfd.;
the tuning condenser .0001 mid.; and
C: equal to .001 mfd.; we have the fol-
lowing voltage relationships insofar as
d.c. is concerned. (Note that the val-
ues are typical for high-frequency cir-
cuits.) The voltage across C» will be
approximately % Vy, and the voltage
across the C and C. parallel combina-
tion will be approximately % V. If
C. were omitted (coil not grounded),
the voltage across C would be 10/11
Vs. While circuit 3-A may seem a bit
odd for transmitter circuits, it is used
in push-pull circuits minus condenser
C. as shown in Fig. 11.

When the tank circuit is transferred
to the grid circuit of the following tube
as illustrated in Fig. 4, the relationship
is the same as for in the plate circuit.
Compare circuits of Figs. 1, 3, and 4.
In all cases the only voltage across
the tuning condenser is the r.f. voltage
because the coil is connected directly
across the condenser and thus forms as
d.c. short.

If the circuit of Fig. 2 is transferred
to the grid as shown in Fig. 5. the d.c.
voltage again appears across the tun-
ing condenser. However, in this case
it is the d.c. grid voltage or bias of the
following tube. Ordinarily this grid
voltage is quite low, although in cer-
tain circuits using high grid driving
power it may be nearly equal to the
plate voltage of the driver tube. If
a condenser is used in this circuit it
must be rated to withstand the maxi-
mum d.c. grid bias (under load condi-
tions) plus the r.f. voltage.

The double-ended or push-pull am-
plifiers are similar to the single-ended,
except that the r.f. voltage from plate
to plate is twice that found in the other
type. In Fig. 6 we have a push-pull
amplifier using a single-section con-
denser. From a d.c. viewpoint, there
is no voltage across this condenser.
When the amplifier is operating, the
total r.f. voltage across both halves of
the plate coil is across this condenser,
and it must be designed to withstand
this voltage.

The use of a double section con-
denser has no effect upon the voltage
across the both sections as shown in
Fig. 7. However, each section of the
condenser has but one-half of the total
r.f. voltage across the coil. In this re-
spect, each section of the condenser
need have only half the voltage rating
needed in Fig. 6.

Fig. 8 shows the push-pull circuit
most commonly used in ham trans-
mitters when a split condenser is avail-
able. In this circuit the full d.c. plate
voltage is applied to the tuning con-
denser. As a result each side or sec-
tion of the condenser must be able to
carry the d.c. plate voltage plus the
r.f. voltage. (Turn the page, please)
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ANALYZER and INDICATOR

FOR USE WHEREVER
RESISTANCE MEASUREMENTS
ARE MADE

An indispensable radio instrument
for every ham, serviceman and experi-
menter.  Fuse protected, fool-proof,
guaranteed, Dozens of uses. Deter-
mines resistance values; estimates
tapers and values of controls; serves
as voltmeter multiplier, rheostat or
potentiometer; voltage divider; cali-
brated gain control or attenuator, etc,,
etc. Direct reading dial. Only 1 knob
adjusts resistance from 0 to 1.0 _meg-
ohm. Bakelite case 434" x3Y4”. Three
fuses. Interesting 16-page instruction
manual supplied with each Analyzer.

Net Price (complete) + « « « $4.95

All Metal

1 11" long x
5%" deep x
51/2" high

RADIO’S HANDIEST
PARTS CABINET

This new All-Metal JRC RESIST-
O-CABINET contains the firge really
balanced resistor assortment, Supplied
complete with 59 famous IRC Resistors
in practically every type and range
commonly used in service work. You
pay only the standard prices for the
resistors. The cabinet fs yours at not
one cent of extra cost. The 59 resistors
include popular ranges in l4- and 1-
watc Insulated Metallized Resistors;
also 10-watt fixed and adjustable wire
wounds, the latter giving every range *

from a few ohms up to
10,000 ohms. Cabinet con-
tains four large drawers
with seven compartments
in each. Designed to stack
solidly, one atop the other.

List Value of Resistors $15.16
(The Cabinet is included)

NOTE: Resist-0-Cabinet not sold empty.
INTERNATIONAL

_ RESISTANCE CO.
\l 401 N. Broad St., Phila., Pa.

By the makers of
INS U_L ATED

 RESISTORS

STANDARD OF QUALITY EVERYWHERE

ot
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* MILLION -

SIGNALYZER

FOR CHANNEL TESTING
® Infinite input impedance
® Co-axial cable ® For AC or DC
® Test dead or intermittent sets

Modern servicing demands modern test equip-
ment. This new Million Signalyzer provides
vou with a quick, positive means for channel
testing—for checking singly or simultane-
ously the RF, IF, AF or power circuits of
the receiver without in any way affecting its

operation. Infinite input impedance using a
co-axial cable. Measures AC or DC. Com-
plete with all tubes, ready to operate.
IF YOUR JOBBER
CANNOT suprLY, § 95
WRITE DIRECT. —
NET CASH o= o
Million Radio and Television Labs.
577 No. Union St. Chicago, lll.
_E——_—‘
A.C:D.C.Uolt-Chm-
n ] nWs
972 . ::c E

Model
666-H
" Net Price
$14.50

5,000 VOLTS SELF-CONTAINED

No External Multipliers Necessary

Ranges: A.C.-D.C. Voltage at 1000 ohms per volt
0-10-50-250-1000-5000; D.C. Milliamperes 0-10-100-

500; Resistance 0-300 shunt type 10 ohm reading at
center scale; 0-250,000 series type, 3700 ohms at
center scale.
Complete in Bakelite case—size 3V447x57%"”x21%” with
exclusive Triplett Low Loss Selector Switch.
Net Price—§14.50
Model 666—same case as above, Reads to 1000 volts
.C. and D.C, without external multipliers.
Net P’rice—§14.00
Seo Your Jobber—Write for Catalog!
Section {54 Harmon Ave.

TRIPLETT ELECTRICAL INSTRUMENT CO. -
2 Bluffton, Ohio I
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The use of a d.c. blocking condenser
in the ground circuit as shown in Fig.
9 does not change the condition of Fig.
8. Contrary to what most hams be-
lieve, the blocking condenser does not
appreciably change the d.c. voltage
across the tuning condenser. If a .001
blocking is used and the tuning con-
denser has a capacity of .0001 for each
side the voltage across the tuning con-
denser is 10/11 of the plate voltage.
There has been a reduction of but 1/11
or 9%. For all practical purposes, we
can state that the condenser must be
designed to withstand the d.c. plate
voltage plus the r.f. voltage.

When parallel plate feed is employed
as shown in Fig. 10, the d.c. voltage is
effectively removed from the tuning
condenser. As shown in the equivalent
d.c. circuit, the plate blocking con-
densers are subjected to the d.c. plate
voltage. Since the coil is grounded at
the midpoint, no d.c. voltage can exist
across it and the tuning condenser.
Consequently the tuning condenser
need withstand only the r.f. voltage.

By grounding the rotor of the con-
denser only, the d.c. voltage is placed
on the tuning condenser as shown in
Fig. 11. The d.c. circuit shows that for
.001 mfd. blocking condenser and .0001
mfd. tuning condensers, 10/11 or 91%
of the d.c. plate voltage is’ placed
across each section of the tuning con-
denser. When this arrangement is em-
ployed, plan on a condenser that will
handle the d.c. as well as the r.f. volt-
age.

Combining Figs. 10 and 11, we get a
circuit as shown in Fig. 12. This cir-
cuit is the same as Fig. 10 except that
a double section condenser is used with
a grounded rotor. Since the coil is also
grounded, no d.c. voltage appears
across the tuning condenser, so it must
have only sufficient voltage rating to
withstand the r.f. voltage across the
tank circuit.

When designing transmitter tank
circuits it is well to take the before-
mentioned factors into account, for by
eliminating the d.c. voltage from the
tuning condenser, condensers with
smaller plate spacing may be used with
equal effectiveness. However, it is not
the purpose of this article to recom-
mend the use of a circuit only because
the condenser may have a lower volt-
age rating. There are many other
factors in the design of transmitter
tank circuits, and sometimes to obtain
other benefits it may be impossibie to
keep the d.c. voltage off the tuning
condenser. If these benefits are of
sufficient value to offset the increased
expense of the condenser required,
then it is advisable to forget about
keeping the d.c. voltage off the tuning
condenser.

In many transmitters built by the
writer and many of those described in
radio publications, it is possible to save
considerable money by keeping the d.c.
voltage off the tuning condensers—and
this can be done without sacrificing
transmitter performance.

—B0-
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Model KW Rig
(Continued from page 30)

to the various units. The one big bug
in amateur class B phone transmitters,
that operate on high power from the
house mains, is the blinking of the
lights caused by the rise and fall of the
plate current to the modulators. The
type 250th tubes make excellent audio
modulators in either class AB or B,
and the former was selected to reduce
the range of plate current swing nor-
mally encountered in the latter appli-
cation. The total plate current vari-
ation is reduced to less than 100 ma.
and there is no blinking of lights. Of
course there are other factors that en-
ter into the design of good regulation
and these will be covered in later par-
agraphs.

The modulators dare shown in the
lower window where observation may
be made in the same manner as was
described for the final. The two mod-
ulators operate at an orange color and
circuit balance may be observed as be-
fore stated. It is imperative to use
separate power supplies to the final
and to the modulators if maximum
performance is to be realized. The
plate current to the modulated ampli-
fier does not vary more than 1 ma. in
this transmitter when operating on
phone at maximum input and this is
made possible by using choke-input
filters to all stages and by the use of
class AB modulators.

There are several ways that we can
attack the problem of wiring; point to
point, cabled, and haywire. The latter
does not insure efficiency and should
be disregarded. Point-to-point wiring
is best adapted to r.f. circuits, and
cables are well suited in carrying
the power leads and those that termi-
nate at the meter panels. The writer
uses automotive ignition cable for

these latter connections and they are
designed to withstand a 10,000 volt
breakdown. Filament cables are made
to the larger tubes with number 10

MIDWEST £ZAL70RY SALE!

o

o
IT’S easy %
to put this big

new 14-tube world-
wide Midwest chassis in
your cabinet and get
exciting world -wide recep-
tion. Midwest H

&y .
L

. 95
makes a radio o
to suit every COMPLETE
bl purse...6-tube

to 17-tube, 5- E{ R TCRTES T
band models.

# Prices start as low as $10.95,
. As Much As

$40 TRADE - IN ALLOWANCE
&% . . . on the beautiful 17-tube, 5-band

Model “D” shown on left.
Money - back guarantee., Write
for new FREE 1939 catalog.
MIDWEST RADIO CORPORATION
Dept.11-KK Cincinnati, Ohio
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Announcin g
A NEW TYPE OF
ALL WAVE TUNER

| ATLAST THE GANG.-
L8| \WITCH HAS BEEN
ELIMINATED!

MAGINE an all wave tuner having a
tuning range from 5 to 5350 meters
without making usc of a bandswitch plus
many new and 1n1p01t‘1nt englne(‘ung de-
velopments mnover found before in all
wave tuners and here are only a fow of its

FEATURES

* The Elimination of the Gangswitch—

* The Elimination of All Series Padding Condensers—

* 360 Degrces Main Tuning Dial—

* Fiywheel Tuning—

* Micrometer Dial—

* Indirect Lighting—

* Absolute Single Dial Control—

* Plug-in Coil Efficiency—

* Accurate Luuglng of Stations—

* No Dial to

* Individual Shlelded Coils—

* Short Leads—

* No Variable Condensers to Buy— .

* Tuning Assembly Mounted in Dustproof Aluminum
Cabinet—

* Tuning s Positive and Smooth—

*Mwlometn% pial Has Effective SCALE LENGTH OF
75 FEE

* Ajr Dielectric (Shunt) Trimmer Condensers—

*jop to | Ratio Gear Train—(No Belts) (No Friction
Drives)

* Micrometer Dial Pojnter Makes One Complete Revolu-
tion to Every Division of Main Tuning Dial Scale—

* Mechanical Bandspread—

* Tuning Assembly Mounted on Rubher—

Model RX-18 — Illustrated
* Patent Applied For Ahove — for Superheterodyne

Circuit — 465 Ke¢. IL.F. pre-
selector, Mixer and
For Complete Oscillator — Com- Price

. plete with Dial —
Technical Infor- Wired—Laboratory $'|4 75
. . Tested and °

mation Write: Aligned.

U. S. RADIO PRODUCTS

16710 Nine Mile Road East Detroit, Michigan
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AN E quantity. Speeal price, $1.95, postfree.
A SUPREME PUBLICATIONS

e 3727 W.13th St. Chicago, Il

PHOTO

G\:X\s 5.94

Money back guarantee
A REA!, Photo Enlarger that does fine
work. Focuses automatically. Also COPIES
and has a Contact Printer and Betoucmng
Table. Interesting circular free. Only $5.94
complete, Lens included.

b |DEAL-H, 122 East 25th St., New Yerk

508 dxf?erent pipes, 91 high grade tobaccos,
| pouches, racks, humidors, and pipe gadgets from all
aver the world at bargain prices! Tells—How To
Kecp Your Pipe Sweet, How To Blend, etc., e:ic.

hundreds of illustrations] We stap
FOSTPA]D alt ‘over U. S. Thousands of pipe smokers
save money—We are the largest pipe purveyors and

IitcoJ tobacconiste (strietly) Jn the world. Send for FRZE
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EASY TERMS—FREE TRIAL
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soft drawn copper wire which is en-
closed in a heavy spaghetti tubing.

Ground returns to chassis are made
at one point only per stage so that
no difference in potential will occur. A
complete analysis of correct wiring
may be had by referring to the March
1939 issue of Rapio NEws, page 33.
All chassis in the three transmitters
are made of auto-body steel and these
are first copper plated and then cad-
miumed for a neat finish. Lockwash-
ers are used under all screws and nuts
so that vibration will not cause any
connection to become loose.

Current readings for the various
stages are: Osc. plate 30 ma., Doubler
plate 40 ma., Driver plate 100 ma.,
Final plates 490 ma. The overload re-
lay trips on any current in excess of
this amount and cuts the primary to
the high-voltage transformer. The
class AB Modulators have a static
plate current of 300 ma. and rise to
400 ma. for full output. Line voltage
is set to 115 by means of a 5 kw. auto-
former. The modulation transformer
is protected by an underload relay so
that plate voltage cannot be applied
to the modulator tubes until they are
drawing proper current and in turn
offer the proper impedance load to the
secondary of the transformer.

Many a class B transformer can be
saved from breakdown if this precau-
tion is taken in any amateur trans-
mitter operating on phone and is cheap
insurance when the cost of a replace-
ment is considered.

Power Supplies

It is always good practice to design
the power supplies for continuous ope-
ration and never for intermittent serv-
ice. Plenty of capacity should be used
in the filter networks to insure a hum-
free carrier and this applies particu-
larly to the modulator power supply
at the output. The large transformer
shown in the bottom of the cabinet
on the right hand side is the high
voltage plate transformer. The recti-
fiers are underslung between this and
the modulation transformer. The fila-
ment transformer for the two rectifiers
and the two filter chokes for the high
voltage are mounted on two channel
irons above the rectifiers.

The bulk of the weight is thus kept
at the bottom of the assembly and
eliminates the need for a chassis to
hold this weight. The control relays
may be seen mounted on the side of
the cabinet above the plate trans-
former. Pilot lamps that operate on
the line voltage are used for filaments,
bias and plates. The line and control
wires are all contained in BX conduit
for safety as well as the additional
shielding provided by its use.

The exciter unit contains its own
plate and filament supply on the same
chassis and consists of a two-section
filter with choke input.

All units with the exception of the
bottom portion are removable and con-
nections are made by means of amphe-
nol cables and plugs to each chassis. In
this way a section may easily be re-
moved for making any changes with-
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—Sylvania
5-inch ca-~
thode-ray
picture tube.

SERVICEMEN—

here’s the Sylvania

television tube for

that larger-sized

receiver you plan

to build. Due to its

larger size (5 inch

screen), its advan-

tages include both a

bigger image and

sharper definition. Sylvania is
keeping abreast of the rapid de-
velopments in television art,
and you, too, will want to play
your part in its advance.

In cathode-ray tubes as in audio
receiver tubes—you can count
on Sylvania for high quality.
Write today to Hygrade Syl-
vania Corporation, Emporium,
Pa., for further technical data on
this new tube.
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A GOOD JOB IN RADIO . ..
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I offer you a new and altogether different type of
practical Training for a money-making career in Radio
and Television. No matter if you desire to BE YOUR
OWN BOSS in your own business. or hold down a good
job in Radio, my Personalized Training will give you
the useful knowledge to win success.

EASY TO LEARN—Earn from the Start
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Radio Equipment . . . with your own hands. Thus the
principles of Radio become crystdl-clear to you. The
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It makes no difference what your education has been.
My Training starts at the beginning of Radio, covers in
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including Television, Electrouics, Facsimile Radio,
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“I have only completed one third of the Sprayberry
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Course.” Earl W. Hostetter, R. No. 4,
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out disrupting the remainder of the
transmitter.
Control Console

All of the circuits at the station are
controlled from this console, and the
connecting cables are all long enough
so that the desk may be moved to dif-
ferent parts of the room for a change
of scenery. The use of key switches
makes for rapid changeover. All of
the associated equipment for the trans-
mitters is controlled from these
switches and the selector switch. A
complete picture of the sequence may
be had by referring to the schematic
diagram of the control panel.

It is not within the scope of this
article to cover all of the details in
the construction of all of these units
and I have merely tried to bring out
the more commercial appeal as far as
construction is concerned. Perhaps
the illustrations can tell the story to
best advantage, as, after all, the basic
circuits are all tried-and-proven and
have appeared many times in print.

Later articles will describe the other
transmitters used at this station.

What’s New in Radio
(Continued from page 34)

4
B
s

penny_postcard. ¢

make a line of re-
placement  speakers
and Uni-match
transformers for the
trade. These units
are designed so that i

the speaker and its transformer may be
used as a replacement in practically any ra-
dio. A proper impedance match is a uni-
versal feature of the transformer. A rotary
switch is supplied on the terminal strip and
it is only necessary to turn this switch to
the proper point for correct match to the
output of the set being used. Further de-
tails may be had from the manufacturer.

\Tatlonal Radio Institute, of Washington,

D. C, are celebrating their twenty- -fifth an-
niversary. Twenty ﬁve vears ago, Mr.
James E. Smith began teaching a group of
four men in a w1re1ess class. In those days
the public thought of radio as a plaything
or a passing fad, and saw no possible fu-
ture for it. Todav radio is a $912.000,000
industry and employs 345,000 people in its
various branches.

ORD?
(Continued from page 36)

good story, true or. . .. With stories like
these under his hat, we’d also like to hear
from Tim Furlong.

OW that wintry weather is fully upon
l. us (ah, for the life of a yacht operator
who is now basking in the warm sunshine of
southern climes) the east coast vessels are
keeping the ops on their toes with their
gyrations. One never knows what his next
move will be. But whether it rocks beam-
ways or from stem to stern, or whether or
not it is okay in every seam perfect spar,
there's always the ever-present possibility
that some other vessel or plane might be in
need of help. So the cans are kept on con-
tinuously . . . in spite of Automatic Alarm
equipment. That was a very nice piece of
work on the part of the Esso Bavtown
which rescued the passengers of the British
flying boat Cavalier. If not for the coolness
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and operating ability of the radiop of the
Cawvalier, every one would have gone to an
icy-water grave. As it was, three were lost.
. So stick to your cans, just in case.
®oo% %
T was a pleasure to hecar from “Ham”
William Drebert, Moravian College for
Men. To get into the Airways, one must
pass a civil service examination. Details of
the time and place of examinations can best
be obtained by writing to the Department of
Commerce, Washington, D. C. The aviation
companies must be contacted separately. As
for ship berths, the field is rather well filled
and a second class ticket without any pre-
vious experience would have to first get “ap-
prentice” experience before you could pos-
sibly take a boat out by yourself. Good
Iuck to you.
ETTERS occasionally come over the
desk that require a straightforward an-
swer. In other words, “no beating around
the bush.” There are a lot of chaps who
believe that some of the men holding down
various jobs on ship stations and broadcasts
don’t know, as one fellow puts it, “the dif-
ference between a modulator and an egg-
beater.” He moans that they're holding the
billet while he’s still on the available list.
Well, brother brass-pounders, all I can say
is that if these ‘“know-nothings” have the
berths, then they must have their tickets
to operate. And if they have their tickets,
then they must know their stuff, because I've
never heard of an RI who could be bribed.
As a matter of fact, the nephew of an RJ
was flunked because he was given some extra
questions, in addition to the regular exam-
ination. which he couldn’t answer. So in-
stead of thinking the other guys don’t know
what it's all about, it's a good idea, instcad,
to take that time to build up our own knowl-
edge.
And now that '39 is well under way, let’s
hope for peace and good shipping from all
ports . . . so with 73 ... ge ... GY.

Video Reporter
(Continued from page-14)

and recommendation. As the FCC re-
marked, the Journal Company's application
is the ﬁrst looking to establishment of an
experimental program service for reception
in the home as distinguished from funda-
mental research or techmcal experimenta-
tion in the art of developing television ap-
paratus. The Commission has previously
issued a number of licenses for technical
experimentation only.

The proposed standards for television
transmission were recommended to the Com-
mission recently by the Radio Manufacturers
Association. The Commission has taken no
action upon the recommendation. Some
manufacturers and experimenters have ex-
pressed opposition to the promulgation of
standards.

World’s Fair Television

ESPONDING to the rapidly mounting

interest in the advent of public tele-
vision, which is expected to coincide with
the opening April 30 of the New York
World's Fair 1939, the Radio Corporation of
America announced a decision to almost
completely revise its exhibition plans at the
Fair in order to increase the scope and ef-
fectiveness of the television presentation.

Original plans for the RCA exhibit build-
ing dlawn up more than a year ago, pro-
\1ded six ground-floor rooms where tele-
vision was to be viewed under conditions
simulating those of the home. Because these
accommodations are now looked upon as in-
adequate, RCA is redesigning the ground-
floor arrangement to wreatly enhance the
utility of the available space.
One phase of the revision which has been

agreed upon, however, 1s the retention of
two of the original viewing rooms for the
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purpose of presenting the Television Living
Room of Today and the Radio Living Room
of Tomorrow.” The telcvision living room
will be decorated with period furniture, fea-
turing one of the new modcl home television
receivers. The Radio Living Room of To-
morrow, dccorated in the most advanced
style of modern furniture, will present in
some form yet to be designed a combination
of sound Dbroadcasting, television, facsimile
broadcasting, phonograph recording, and
phonograph record playing. The RCA ex-
hibit building, erection of which was com-
pleted about a month ago, is shaped like a
huge radio tube affixed to a base and the
whole lying on its side.

Add These to Your List

THE FCC has just assigned the following

experimental television broadcast call to
the General Electric Company: W2XB, Al-
bany, N, Y.; WI1XA, Bridgcport, Conn.;
W2XD and W2XH, Schencctady, N. Y. The
frequency band for the Albany and Bridge-
port stations shall be 60,000 to 86,000 kec.
and the Schenectady stations’ {requency
band shall be 42,000 to 56,000 Lkilocycles,
with 40 watts power.

Tele-Casts
ECENTLY a Broadway columnist re-
ported that RCA was contemplating
forming a new company to take care of tcle-
vision exclusively. The new company was
to operate under the name of the Television
Corp. of America with Lenox Lohr as its
headman.

Praectieal Oscillator
(Continued from page 16)

there is not any too much room in the
can for an extended jack frame. The
right cabinet wall makes a good spot
for the male receptacle for power
cable plug and the top of the can or
the front panel seems the right loca-
tion for the binding post output as-
sembly.

No chassis need be employed. Sock-
ets for the plug-in crystal and for V:
and V. may be of the above-chassis
type, mounted directly on the bottom
plate which is provided with the can.
The various condensers and resistors
may go anywhere, but they should he
positioned to permit short leads to the
associated components, particularly if
we are to get away with a layout
which will not involve shielding be-
tween circuit groupings.

No wiring instructions need be given.
If the layout is followed and the usual
precautions are taken the business of
making proper connections will take
care of itself. Some leads should be
run through low capacity shield tub-
ing, if it is found advisable to isolate
stages; and to prevent unwanted cou-
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pling; but we will refrain from giving
any definite suggestions along this line,
as it is entirely possible to wire up the
job without the use of shielding any-
where at all.

Some items, say, C, R, and R,
may be connected directly at the
socket terminals.

Check the wiring and measure the
available B voltage for operation. The
voltage may be the conventional 250,
providing Rs is of sufficient resistance
to drop the potential to about 180 as
measured at the V.-r.f. plate. What-
ever this voltage, be definitely sure
that its value is brought down to at
least 180 v. Use a variable resistor at
Rs—or try out various resistors until
the r.f. B4 does get down where it
belongs. So long as the crystal will
oscillate, voltage less than 180 will be
satisfactory; but one should never go
higher, as filter crystals plugged into
the circuit might be ruined.

Plug in any available crystal [Ed.
Note: 10 and 20 meter crystals are not
suited for use in this type of circuit,
as they are normally ground to 60
meter fundamental] insert a milliam-
eter of 0-10 range in the meter jack,
with the two tubes inserted with the
power cable connected. Adjust the
switch so that either one or the other
r.f. choke-grid condenser combinations
is in circuit, depending upon which is
in order for oscillation with the par-
ticular crystal employed. If the read-
ing is high—somewhere in the neigh-
borhood of 8 ma.—then the Pierce cir-
cuit is not oscillating, and C,, if a vari-
able, should be adjusted in value until
oscillation, as evidenced by a sharp
current drop, is obtained. If the read-
ing is about 4 ma. and if this reading
jumps to a higher value as the crystal
is touched with the finger, then the
circuit is oscillating properly.

It should be possible to obtain zero
modulation; if any amount of modu-
lated signal is present with R, in the
off position, then this or the tone con-
trol should be provided with a switch
cut into the lead between R, and B-+-.

The note, with modulation up, will
be about 400 cycles in frequency, as
we have previously explained. If a
higher tone is called for, the pitch con-
trol may be advanced—or the alterna-
tive fixed-tone selector switch adjusted
to bridge a desired condenser across
the secondary.

Modulated or unmodulated, the sig-
nal should and will be controllable
down to practically zero output
through adjustment of R..

Application

We should like to point out, if we
have not done so already, that this de-
sign becomes of particular interest not
only to the amateur or professional
radioman, but to the layman who de-
sires to keep his superhet in peak op-
erating condition at all times.

The layman should first find out the
peak if. frequency for his particular
receiver. Any serviceman should be
able to give him this information. He
should then obtain a low cost crystal
cut to this frequency and inserted into
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its socket in the oscillator. Make sure
of proper oscillation, and proceed to
align the intermediate channel—using
a signal attenuated down to minimum
usable level and modulated as re-
quired.

The proper procedure is outlined in
understandable, non-technical lan-
guage in many readily available text-
books and need not be detailed here.

For the amateur, the generator has
two-fold value. It may be applied as
a means of effecting an alignment of
his single-signal receiver,

For the serviceman, the oscillator
makes an ideal auxiliary signal gen-
erator for speedy, effective, and highly
accurate if. line-up. True, a number
of crystals in standard frequencies
might be required, for maximum flexi-
bility of application (say of 175, 262,
370, 456, and perhaps 465 kc. value);
but manufacturers are leaning more
and more toward a common if. fre-
quency of 456 kc.,, and it is entirely
reasonable to suppose that the appa-
ratus would have excellent utility
value when provided with but a single
crystal cut to this value.

Harmonic Operation

Any oscillating circuit will produce
harmonics, and this means that the
unit will produce usable signals of the
2nd, 4th, and higher harmonics of the
fundamental frequency. The harmo-
nics, of course, are very accurate—but
the available signal level goes down
as the frequency multiplying increases,
so that the harmonic serviceability of
the instrument is more or less limited.

We might perhaps double in the out-
put circuit, employing a switch to cut
in a second plate coil tuned to twice
the crystal frequency. Any such coil
should, when brought into connection,
either effectively replace R; or tie in
between the output side of C; and
ground; and it should be provided with
a fairly low impedance secondary
across which the output level poten-
tiometer may be bridged. The switch-
ing should be such that the doubling is
thrown out when operation on the
fundamental is desired.

Emergency Operation Without Crystals

One of the peculiar features of the
Pierce circuit is that it will work with
only a coil plugged into the crystal
socket—connected, in other words, be-
tween r.f. oscillator, grid and plate.
The adjustment is a little bit tricky
and it goes without saying that the
exact frequency of a produced signal,
not being crystal controlled, will be in
some question; but be that as it may,
the idea of building coils which will,
when used in this instrument, provide
for circuit oscillation at the approxi-
mate frequencies desired, is extremely
practical.

Coils may be made quite small and
may be trimmed by midget semi-vari-
able capacitors or left untuned. Good
practice, by the way, would be to
build them into male cable plug as-
semblies (five prong), such as the fa-
miliar Amphenol jobs, which have
metal shell jackets. The cable hole in
the shell could be used to provide ac-
cess to trimmers. —30—
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“Crowd-Stopper”
(Continued from page 21)

of the building is easy. The unit is
built on a chassis which measures
3"x7"x12”. 'The larger relay and the
insulated pick-up post are mounted
above the chassis, the other parts un-
derneath. All of the parts, including
the variable condenser, must be in-
sulated from the chassis. Be careful
in wiring the unit as the circuit is
quite unusual. Notice that the two-
tube cathodes are connected to oppo-
site sides of the 110-volt line.

The single flashlight cell furnishes
current for operating the power re-
lay. It is mounted by means of a
bracket and a knurled head machine
screw through one end of the chassis.
One of the battery terminals is
grounded to the chassis.

In testing the unit, connect it to the
110-volt line and plug a reading lamp
into the receptacle in the end of the
chassis. Remove one of the tubes.
Then close the relay contacts on the
first relay by pushing on the arm with
a pencil. If the lamp turns on, the
relay circuit is working properly.
Plug in the tube and wait a minute
for it to warm up.

Set the variable resistor at one-half
scale and rotate the wvariable con-
denser. Over quite a portion of the
dial the relays will close and the lamp
stay lighted. Turn the condenser
slowly until the lamp goes out. At the
optimum adjustment, the condenser is
opened until it has slightly less capac-
ity than is necessary to operate the
relays. Bringing the hand near the
pick-up plate, which may be any piece
of metal which is not grounded, or
walking near it, has the same effect as
increasing the capacity of the variable
condenser. The variable resistor al-
lows adjustment of the screen voltage
for maximum sensitivity. ’

One merchant used a capacity relay
of this type for an electric light bulb
display. A large bulb was concealed
underneath a pile of light bulbs. This
bulb, of course, was connected to the
capacity relay. When a customer
walked down the aisle so as to pass
the display the whole pile of bulbs
mysteriously lighted!

—30-

Tuning Devices
(Continued from page 17)

most practical for the set will depend
entirely upon the cost of one against
the other, or the amount of space
available The push-button assembly is
adjusted in the same manner as that
using the rotary switch.

A profit of five or ten dollars, de-
pending upon the type used, should
provide an incentive to the progressive
serviceman who can use this additional
source of store income. 30—
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RBadio Gadgets
(Continued from page 38)

into the bottom of the base and then
saw out a slightly smaller disc of flut
brass or copper and cement or other-
wise secure it to the top of the insulat-
ing disc. Polish the surface flat and
clean.

A wire from one prong should be
soldered to the edge of the metal disc.
Drill a tiny hole near the bottom of
the tube base into which fasten a
small spiral spring with a hook on the

WOODEN
BLOEK

top end. Connect a wire from the sec-
ond prong to this spring. A pin should
then be inserted in the tube base near
the top on the opposite side.

The cover-plate can be cut out of
stiff metal to the shape indicated. One
lug must be bent down and notched to
fit under the pin in the tube base. A
small hole in the other plate takes the
spring hook. Then solder a strip of
thin, flexible brass to the under side
of the plate that will make light, but
firm contact with the crystal.

RBeneh Notes
(Continued from page 27)

The condenser is flat metal-cased
unit, bolted beneath the left side of the
tuning chassis. It’s a bit unhandy to
get to, but worth while if a dollar sign
is stamped on it.

Celifornians May Skip

For some time, I have been pass-
ing a colleague’'s radio store during
my trips to and from the shop. In
his window is a neon sign: Rudio Re-
pairs. Strung beneath it is either a,
sign reading: Service charge, $1, or
one saying Service charge, $1.50.

I stood it as long as I could; then
dropped in to ask why the price was
low one day, and hung high another.
He laughed and gave me a pip of an
answer—that, during fair weather, he
answered calls with little discomfort
en route, and charged the lower fee;
but, when it was raining, it was very
messy, and worth four bits extra!

Novel idea, trying to suit payment to
weather-——but it doesn't seem good
business to make it tougher for cus-
tomers on the stormy days when they
want music most, and are most likely
to call a repairman. When the weather
is with you, why stand in your own
way ?

Dead End

When you are running a substitution
test with an upside-down open chassis
on the bench, disconnect the un-
grounded ends of resistors first. There
are two good reasons for this: the
grounded end is usually the most diffi-
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cult to unsolder, because it is wrapped
around a heavy lug; leaving it intact
is handier when you resolder. The
loose ends are left at ground poten-
tial, and, as a result, you can work
with less chance of getting ‘“bitten”
in the forearm.

When you disconnect sections of a
filter condenser, it is good practice to
make a habit of touching the lead to
ground (chassis) before you let it loose
in the wind. High voltage condensers
know full well when they are charged
—and if you forget, they are more than
willing to remind you of it.

A safer way, of course, would be to
turn the juice off and on when each
change is made—but who bothers to
do a thing like that? Watch the
higher voltages on p.a. jobs, though—
unless youw want the record of the re-
pair job carved in stone!

Especially watch those condensers
on the new Television receivers—those
with the 9” tubes. They are supposed
to be charged with better than 4,000
volts. Quite enough to kill you sud-
denly, efficiently and very, very quiet-
ly!

THE READER’S RIGHT

I believe Repairman’s Holiday re
engineers in February BENCH NOTES is
a very fine analysis. Rablo NEwS is
doing a good service for repairmen,
and they should make use of the op-
portunity it offers to bring their prob-
lems to its pages for discussion.”—W.
Rieger, Valley Stream, N. Y.

Many thanks, Friend Rieger, for
ringing the bell for me, Because an
exchange of information is always help-
ful, I welcome discussion from other
professionals in the field.

*

“Perhaps,” writes J. S., of Winches-
ter, Indiana, “my problem is typical
throughout the country. I am both-
ered by radio amateurs who clutter
up my shop during the best evening
hours. Their conversation, although
inoffensive, is endless—consisting
mostly of ‘Q signals and net prices.
While I realize they have a govern-
ment license to talk, I have to earn
my living. Can you suggest some soft
shoe method of getting rid of them?”

Many a true jest is spoken in words,
J. S. I have turned your problem over
to Mr. Sheldon, who says it will prob-
ably get narrative treatment in a future
Serviceman’s Experiences. I'll bet “Al”
finds a way out!

*

T. S. Wrightson, of Stormont, Vir-
ginia, says: “I sell and service radios
and have many complaints about the
reception in this locality. I cannot
recommend a high-priced set to a pros-
pect when the night reception is no
better than that with a five-tube
midget. Many times we cannot receive
any station good and clear, although
our closest one is about fifty miles
away. My theory is that there are too
many high-powered stations.”

So many factors relate to a problem
like this that it is impossible for an out-
sider to lay down rules which will ap-
ply to all cases. Good engineering will
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show up, however, in both receiving
and transmitting equipment, despite ad-
verse local conditions.

Let’s approach the problem with the
thought that it may be typical in vari-
ous other sections of the country, and
that its treatment may help other serv-
icemen in similar sections: of the three
main considerations involved in recep-
tion—transmitter, radio medium, and
receiver—the last two are probably the
most likely to cause trouble. Trans-
mitters are, in this day and age, at a
point far ahead of average design found
in all receivers, old and new, in use to-
day.

The radio medium (including terrain
near transmitter, receiver, and the path
between) is a possible cause of poor re-
ception; more so than the receiver, be-
cause, in a section where conditions are
adverse, the listeners and dealers have
learned, over a great period of time,
which circuit types are best for the con-
ditions they must contend with. If they
don’t, it's an opportunity for some serv-
iceman to conduct an investigation
which will help all concerned; including
himself——the results of such observa-
tions will gain him prestige, thanks, and
more business is certain to ensue.

In your location, T.S.W.,, it is inter-
esting to know, since we have decided
the radio medium is most probably at
fault, that marine operators report a
dead spot just to the east of you, off the
Atlantic coast.

I suggest you write to the engineer-
ing departments of several of the near-
est broadcast stations, requesting field
strength data in your direction. They
probably compiled such information
when they were choosing an antenna
location, or applying for an FCC license.
From the reports of two or more sta-
tions, you can learn what results you
can reasonably expect in your location.

Broadcast stations are an excellent
source of such information. Do not ap-
proach them with the thought they are
doing you an altruistic favor in discuss-
ing your problem. No matter how you
are hampered in business by adverse
conditions, they are also hampered—
and to a greater degree—because their
investment is larger. Because of this,
they are MORE INTERESTED IN
TRANSMITTING TO YOU THAN
YOU ARE IN RECEIVING FROM
THEM. The better their coverage, the
more their station time is worth.

It is not fair to assume it is their fault
in not getting across because of bad
conditions in the medium, or at the re-
ceiver. Broadcast engineers, although
you seldom hear of their work, are an
exceedingly capable group, and a wave
front, starting from a central point,
meets many different influences; not all
are good. Radio equipment is made by
men like you and me—but the interven-
ing terrain is put there by someone else.

If no improvement can possibly result
because of unfortunate surroundings,
you will at least have authoritative in-
formation in your hands which will help
explain the adverse geographical condi-
tions to your customers. This informa-
tion will be of obvious help to you in
making sales; if both you and the cu:-
tomer understand what you have to
contend with, the customer will never
feel he should get ideal reception with
the best set in your store. Simply e:x:-
plain that, while neither the cheapest
nor the most expensive receiver can be
operated to its best advantage, the bet-
ter ones will give him more satisfactory
reception,
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Power Packs
(Continued from page 31)

duction. This may be obtained by us-
ing the formula:
Alternating current voltage across
load is
1
Wi L.C.C.
Alternating voltage applied to input
where
wt — w4t
L = inductance in henrys
C = capacity in farads
Values of .02 henry chokes to carry

2 amperes and electrolytic condensers
of 1000 to 2000 mfd. at 12 working

volts are obtainable from various
manufacturers. 30—

Signal Generator
(Continued from page 20)

primary of this unit is non-inductively
coupled to the secondary it is mounted
about the wooden core at right angles
to the two coils forming the split sec-
ondary as shown.

Now then, as to the type of oscillator
circuit proper. The apparatus was de-
signed to operate from an a.c. source
with tubes having cathode heater con-
struction. Wide filament temperature
changes due to supply variations are
minimized by operating the oscillator
tube heaters at slightly over half their
normal voltage by inserting a suitable
resistance in series with each. The low-
est voltage at which the tubes will
start functioning after an approximate
40 second warmup will be found best.

Since the plate current is very small,
these tubes will attain only a very
perceptibly weak warmth when in
operation. Pentode tubes are good in
this service because of greater isola-
tion of the output circuit and when
electron coupling is used the result is
favorably comparable to that with a
crystal unit under similar conditions.
The metal tubes are as satisfactory as
the glass tubes when used with these
precautions. Some special tubes with
low internal change characteristics re-
cently have been developed, but partic-
ularly for d.c. filament supply, such
as the RCA type 840.

However well the shielding may be
placed between radio frequency oscil-
lators and between them and their as-
sociated apparatus there is always the
possibility of a small amount of cou-
pling between such units which mani-
fests itself in most disagreeable effects
in the conventional beat frequency
machine. In such case the audio out-
put at low frequencies has a pro-
nounced saw-tooth waveform. This
may be due to one oscillator having
more output than the other and as one
tuned circuit lags the other it bears an
inductive relationship to the leader.
Then the in-phase condition at the
audio wave node of one circuit becomes
decreasingly cyclic in advance of the

RADIO NEWS

other and thus exerts a capacitative
effect upon the other.

As the discharge curves are dissim-
ilar for condenser action and dying-out
of inductive field it is seen that one side
of the audio wave is steeply curved
while the other tends to be a straight
line. Unless we secure good sine wave-
shape output the measurements and
calculations we make upon other ap-
paratus are likely to be worthless be-
cause of the harmonic content which
in nearly all cases will prove unfigur-
able.

It is well to mention one other form
of distortion which may be serious in
conventional generators since it will
afford more understanding about what
goes on in our new piece of apparatus.
Figure 3 shows the combination of
mixing frequencies occurring in the
grid circuit of a plate-circuit detector
or demodulator.

This is a graphical representation of
the case of 100 percent” modulation in
which case one carrier is of equal am-
plitude to the other. The high fre-
quency curve represents what is seen
on the oscilloscope or what may be
plotted out on paper as the sum of
two equal amplitude waves of slightly
different frequency. As will be noted,
there is a phase reversal at every in-
ternode, which is also accounted for
in higher mathematics. The heavy line
of the envelope represents the pulsat-
ing d.c. through the primary of the de-
tector output transformer and thus is
the audio output. The axis of this
envelope should be at “O” in the figure,
but because of the unbalanced wave-
shape it must appear displaced to some
region as “X.” The result is that one
side of the audio waves is flat-topped
while the other is rather pointed. This
distortion effect is only minimized by
reducing the percentage modulation as
shown in Figure 4 which is about 50
percent. It is noted that the inter-
nodal phase reversals have vanished
and the rectified envelope tends to be-
come a sine wave. It is actually found
that as the modulation is decreased
the waveshape becomes better until it
reaches a very satisfactory value at
about 10 percent. This also necessitates
an increase in audio amplification. Be-
fore we now take up the discussion of
detection as employed in the balanced
circuit let us consider the radio fre-
quency amplifiers.

Why an amplifier for each individual
oscillator unit? Well, first, such am-
plifiers are to advantage in any beat
frequency signal generator for the pur-
pose of isolating the two oscillators
which is much more effective than
bridge circuits. Secondly, in our in-
strument, they serve also as frequency
multipliers since the least common
multiple of the two oscillators must
now be combined and rectified to yield
the desired audio frequency. Thirdly,
they perform the double function of
amplifying the common harmonic fre-
quencies to approximately equal levels
while at the same time the variable
frequency amplifier is grid-controlled
from the audio output and a.v.c. stage
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hlmo jor to those radio enthusiasts who have been
loo}\mg for good short wave um\ptmn barticularly
in the 10 meter band at a price they could afford.
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This big brother of the world renowned 430 will
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Free
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SPRAGUE
[450 VOLTS
' N/
HOW GOOD IS A
MIDGET CONDENSER

The answer is they're better than you
ever thought rmdget condensers  could
possibly be—that is, if you specify Sprague
ATOMS. These tiny dry electrolytics are
made by an exclusive Sprague etched foil
process. They are smaller, better and un-
conditionally guaranteed against blow-ups.
Low leakage positively prevents over-heat-
ing. Build-up is amazingly quick. They'll
stand higher voltage surges than most large
condensers. In short, ATOMS are un-

excelled for universal use—
just the thing to save money
and still get real Sprague
quality. DUAL COMBINA-
TIONS as well as singles.

Here's Where You
SAVE REAL MONEY

" Shown here is a
typical ATOM
value—an 8-8 mfd.
4, V. unit only

2847, listing
at $1.00. A single
gection 8 mfd. 450
V. ATOM lists at
rnly 60c. Think of §
the money you
izl

THE CHOICE
0F KINGS

Recently, when
one of America’s
foremost trans-
mitter manufactur-
ers sold a deluxe
1KW transmitter to
an Eastern Poten-
tate. a PAR-MET-
AL Cabinet was
selected above all
others! There was
a reason for such a
choice—PAR-
METAL Racks,
Chassis, and Cab-
inets are outstand-
ing because of their
modern, stream-
lined appearance
and extreme rug-
gedness.

You, as “King of
the Shack” deserve this fine equipment.
Send today for our new 1939 Catalog
showing the complete PAR-METAL
LINE. It s FREE!

PAR-METAL PRODUCTS CORP.

3571 4154 Sk, LONG ISLAND CITY, M. Y.
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to insure a flat amplitude response
characteristic over the entire audio
range.

As will be shown later the balanced
sideband method of detection permits
substantially 100 percent modulation
between the mixing frequencies, which
allows of high detector output provided
there is sufficient excitation present.
The a.v.c. device is a further refine-
ment, although practically flat re-
sponse may be had by peaking the
variable radio frequency amplifier tank
circuit near the corresponding end of
the audio spectrum at which any droop
may be experienced. And by flat, we
mean plus or minus not more than
one-fourth d.b.

Even if the variable frequency oscil-
lator has uniform output we may ex-
pect some attenuation of higher audio
frequencies due to the shunting effect
of the detector plate circuit filters and
also some discrimination due to the
band width of the padded radio fre-
quency tank circuit in the plate side
of the variable amplifier.

Even though balanced detector ac-
tion is utilized in the true sense, a
radio frequency path must be provided
in the plate circuit since the detector
tubes are amplifying at radio fre-
quency after the scheme of high power,
high efficiency plate rectification. There
exist erroneous ideas that have been
published and statements to the effect
that such radio frequency bypass con-
densers are not needed in balanced
plate rectification circuits, so let us
stress this point.

In conventional radio receivers hav-
ing so-called push-pull detectors or
diode devices, push-pull does not exist
for the audio frequency at this stage
and a second harmonic or ‘“doubled”
full wave rectified radio frequency per-
sists across the plate to ground path
which must be taken care of through
a small condenser if any degree of ef-
ficiency and power is to be retained.

Because the tubes are thus operated
after the fashion of class-B and since
the instantaneous values of the sum
of both rectified plate currents is not
a constant but follows the double fre-
quency pattern, it is similar to that of
an ordinary a.c. full wave power pack
having no filter. It is also worth point-
ing out that in cheap receivers this by-
pass path is often had through the
resistance coupling device of the first
audio stage with the result that this
stage may be overloaded with low per-
centage modulation radio frequency
while the audio handling power of the
tube may be curtailed.

The particular detector circuit of
this device has existing across the grid-
to-grid coil an in-phase fixed radio fre-
quency voltage biased alternately back
and forth by the link coupled variable
radio frequency voltage and repre-
sented by the graph in Figure 5. The
condenser feed carrier tends to sup-
press itself in the balanced plate cir-
cuit and hence becomes a sideband
manifestation only. Since the tubes
are operated in the cutoff region they
constitute a high impedance rectifier.

www americanradiohistorv.com

April, 1939

| (Qlarrified
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CORRESPONDENCE COURSES

USED Correspondence Courses and Edu-
cational Books so0ld or rented. Inexpen-
sive, Money-back guarantee. Write for
Free Catalog listing 4000 bargains.
(Courses Bought.) Lee Mountain, Pisgah,
Alabama.

PATENT ATTORNEYS

INVENTORS—Before disclosing your in-
vention to anyone send for Form ¢‘Evi-
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structions. Sent free. Lancaster Allwine
& Rommel, 414 Bowen Building, W ashing-
ton, D. C.
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or unpatented. Write Adam Fisher Com-
pany, 278 Enright, St. Louis, Missourl.

RADIO ENGINEERING

RADIO Engineering, broadeasting, avia-
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All expenses low. Catalog free. Dodge’s
Institute, Elm St., Valparaiso, Ind.
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LOOPS built to order.
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Direction Finders. Quotation free. Elec-
tronic Manufaeturing Engineers, 20 E.
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GENERAL Electric 24/750 volt Dyna-
motors, $18. 500 cycle, 500 watt genera-
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14th, Oakland, California.

SERVICEMEN: Radio cartoons enliven
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mentioning manufacturer’s name, model.
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mitters or parts; 10 words for 50c., Extra
words, |5c. Payable in advance.
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It is seen that there are two audio
envelopes which may be rectified out,
with axes at “O” and also “O".” Since
these envelopes are 180 degrees out of
phase they may both be utilized in true
push-pull audio interstage devices. It
is interesting to note that if additional
d.c. bias of a value equal to “O-A” be
supplied to the detector grid circuit,
the plate circuit will then function as
class-B with respect to the audio en-
velope, and only the portion of the
graph between “O-B” and ‘“0"-B” will
appear in the plate circuit.

Another picture of what takes place
in the mixing circuit is shown in Fig-
ure 6, which illustrates the back-to-
back relationship of the grid voltage
and plate current characteristics of the
two detector tubes. The value of fixed
frequency excitation “X’ should be ad-
justed from cutoff to the center of the
linear portion of the plate current
curve. This grid voltage is adjusted to
a peak value “Y” approximately equal
to one-half the linear portion of the
grid voltage plate current curve, as
appearing across each half of the grid
coil and thus operates upon one grid
circuit 180 degrees out of phase with
the other as represented by (4) and
(—).

As the vector value “Y” is constantly
faster or slower than the instantaneous
values of “X” (in this instrument it is
slower to increase the audio frequency)
“Y” is shown to rotate about the peak
value of “X"” which is supplied by con-
denser to the coil mid-tap. One enve-
lope of revolution of the vector “Y,”
having produced an alternating addi-
tive and subtractive cycle to the vec-
tor “X” constitutes one cycle of audio
frequency when projected from the
graph in linear form and since the
analysis is that of simple harmonic
motion it is that of pure sine wave
form. It must be remembered that the
corresponding end of the vector (+4-)
or (—) as applied to one of the tubes
must be adhered to that tube through-
out the entire cycle or revolution.

When a milliameter of suitable
range is inserted in either of the de-
tector tube cathode returns the pointer
will be observed to oscillate very
smoothly at such low audio fre-
quencies as the meter movement may
respond to, on down to zero frequency.
This feature allows of positive single
zero point calibration of the frequency
scale when the instrument is period-
ically rechecked, and allows of no er-
rors in any mechanical synchronizing
devices.

Beam type power tubes are used in
the output stage with no reverse feed-
back nor other complications. This is
absolutely permissible because only
one frequency is handled at any one
time so the subject of frequency phase
shift distortion does not apply. The
problem of obtaining complex wave-
forms and frequencies in their corre-
sponding output-to-input relationships
ceases to exist. With the a.v.c. ac-
tion there is no change in amplitude
output with occasional changes in load
impedance, which eliminates correc-
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tion. The use of beam type tubes
in a single stage balanced amplifier is
very advantageous in ‘that enough
power output is realized to operate
loudspeakers at high volume when pur-
suing rattles and resonances. Also, in
making minute measurements the
signal-to-noise ratio is increased which
minimizes stray pickups.

The a.v.c. leveller action is automat-
ically obtained by the most effective
trigger action circuit as employed in
some of the older conventional radio
receivers. Additional controlling bias
for the variable radio frequency am-
plifier is obtained across the plate re-
sistor of the a.v.c. triode rectifier. This
tube is normally biased to near cutoff
by means of the output control poten-
tiometer which is connected dcross the
grid bias battery.

With a given amount of audio exci-
tation supplied to the grid circuit from
the secondary of the output trans-
former winding, the anode current is
substantially zero, and the additional
bias supplied to the variable radio fre-
quency amplifier will be zero also
through the grounded end of the con-
trol tube anode resistor. When the am-
plitude of excitation builds up to the
degree which just upsets the control
tube bias on positive peaks, however,
a small anode current is allowed to
flow through the resistor of such polar-
ity as to increase the bias on the vari-
able amplifier and thus bring it back
to equilibrium.

If the device is designed to work
at this threshold value of cutoff bias
a trigger action and consequent flat
response is had which is not obtain-
able with conventional diode devices
as used in radio receivers. It is ap-
parent that as the control tube bias is
manually increased, the audio output
will be increased to an amount to just
upset this value, which affords a good
means of quiet output control. Other-
wise, a dual potentiometer may be
placed in the grid circuit of the out-
put tubes. A connection from the 250
ohm output winding is suitable for
excitation of the control tube, and
with a good output transformer hav-
ing this and lower taps the coupling
between taps is close enough that no
padding circuits are necessary when
the load is connected to the various
taps in matched relationships.

The coupling condenser back to the
grid of the control tube must be suf-
ficiently large in proportion to the
grid resistor so that no discrimination
appears to cause an audio response rise
at low frequencies due to impaired
control tube excitation at these low
frequencies. When operating at fre-
quencies of only a few cycles per sec-
ond this condenser circuit may be
opened, for if the time constant of the
filtered plate control circuit is made
equal to about one-fifth of a second it
is obvious that a serious distortion
would level these frequencies com-
pletely in such a manner as to cut off
the tops of one side of the output wave-
shape.

We may conclude with some pre-
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cautions helpful in setting up and out-
lining the procedure for testing the
completed instrument. From the rear
view of the mechanical layout it will
be noted that the oscillator and ampli-
fier circuits parallel each other which
is permissible in that no two circuits
are operating at the same frequency.
The variable tuning condenser is
mounted upon the panel to secure
drive rigidity and a type of dial pro-
vided which has no backlash. A vernier
calibration is provided to add a cali-
brated scale. The coil shields are in-
dividual steel and firmly held in place
by being screwed to heavy retaining
rings. The power tubes and power
pack is mounted overhead in order to
facilitate heat dissipation away from
the oscillator proper. If voltage sup-
ply is unsteady it will be found advan-
tageous to employ a tube regulated
source of plate supply or drive the
oscillator tubes from battery.

When the apparatus has been as-
sembled and the radio frequency
ranges found suitable, the excitation
to the detector circuit may be adjusted
by means of the radio frequency ampli-
fier bias values and aiso by means of
the plate circuit voltage dividers of
the oscillators.

The plate transformer of the vari-
able radio frequency amplifier may be
broadened over its operating range by
inserting a resistor of the carbon vari-
ety in the inductive leg of the tuned
circuit which may then be tuned to-
wards the end of the audio frequency
spectrum which may show signs of
falling off. This circuit is slightly
overcoupled to the detector grid circuit
through the link of approximately
twenty-five turns on each end. With
the operating voltages as shown, a
suitable plate current for each detector
is about three milliamperes which
may be set by stopping the variable
oscillator temporarily. At this point
the bias potentiometer is adjusted to
balance both detector tubes and if the
grid coil is not exactly electrically
center-tapped a turn or so of wire
around the hlgh side lead as repre-
sented by Ci, in the schematic diagram.
will bring things around all right. “A
transfer switch in the model served to
place the milliameter in any one tube
cathode circuit for checking; however,
a plug and jack arrangement may be
used if preferred.

It is now time to put both oscillators
in operation and make any further
checks that may be necessary. If
handy, an oscilloscope will serve very
conveniently at this point and also to
calibrate the instrument against line
current or any standard source of sup-
ply. Although this circuit is much
more complex than many others, it is
one of the easiest with which to obtain
the very best results because of the de-
sign which eliminates so many sources
of trouble experienced with conven-
tional signal generators. The time,
patience, and knowledge of the builder
will secure fine results almost gratu-
itously of his efforts.
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SUPERIOR PRESENTS 5 INSTRUMENTS

from jts NEW 1100 series!!!!] Never before has Superior
offered so much for so little! Always the Best Buy in the
Instrument Field, Superior in this new 1100 series gives
you even more value! We have incorporated many refine-

SUPERIOR INSTRUMENTS ARE

THE NEW MODEL 1110-S
A.C. - D.C. VOLT OHM MILLIAMMETER

A Midget in Size—A G iant in Performance

Features modern 0-1 d’Arsonval type meter, precision resistors, neat
etched panel housed in new striped fabricoid case.
SPECIFICATIONS:

0-1.5 wvolts D.C. 0-500 ohms...... 500-500,000 ohms.

0-15 wvelts D.C. 0-1 ma. D.C.

0-25 veolts D.C. 0-10  ma. D.C.

0-75 volts D.C. 0-100 ma. D.C.

0-500 volts D.C. 0-500 ma. D.C. 0-1200 volts A.C.

Model 1110-S supplied complete with batteries, test leads and
instructions. Size: 81/ 7 x 5”7 x 3”7, thppmg weight, 5%
pounds. Our net price....... ...ty

75

ments, many new features . . . all proven to be sound
and practical. We urge you to read the descriptions below
carefully; see how these instruments fit your needs. Buy
direct from manufacturer and save 50%.

GUARANTEED FOR ONE YEAR

Signal
Generator |
with

Audio
Frequen-
cies

SPECIFICATIONS:

I, Combination R.F. and Audio Signal Generator, R.F. 100 kc.
100-7,500 eycles. All Direct reading, all by front panel switching.
output independently obtainable alone or with A.F. (any frequency) modulating R.F.
3. Accuracy is within 1% on LF. and Broadcast bands; 2% on higher frequencies.
4. Audio frequencies in » bands; 100, 400, 1000, 5000, and 7500 cycles. 5. Giant
airplane full vision, direct-reading dial. 6, Condenser and other leakages tested to
100 megohms. 7. All services on 90-130 volts A.C. or D.C. (any frequency).

$ ‘|85

to 100 Me.. A F.—
2. R.F, and A.F.

Model 1130-S comes complete with tubes, test leads, carrymg
handle, instructions. Size 12” x 9”7 x 61/,”. Shipping weigh
15 pounds. Our net price......... O

THE NEW MODEL 1150-S
SUPER-ALLMETER

Featuring the New Sloping Panel

A genuine achievement! For accurate and rapid
measurements. Note the following features: A.C.

and D.C. Volts. A.C. ard D.C. currents. Resist-
ance. Capacity. Inductance. Decibels. Watts.
SPECIFICATIONS:
D.C. Voltage: 0-13, 0¢-150, 0-750 volts D.C.
A.C. Voltage: 0-15, 0-150, 0-750 volts A.C.
D.C. Current: 0-1, 0-15, 0-150, 0-750 ma. D.C.
A.C. Current: 0-15, 0-150, 0-750 ma. A.C.
2 Resistance Ranges: 0-50(] ohms
500-5 megohms
High and Low Capacity Scales: .0005 to 1 mfd. and .05

to 200 mfd.

3 DNecibel Ranges: -10 to +19,
Induectance: 1 to 700 Henries
Watts:

Based on 6 mw. at 0 D.IB. in 500 ohms, .006000 to 600
Utilizes new 4%” square 0-1 & Arsonval type meter with
precision resistors housed in our newly devised sloping
case for rapid and accurate servicing.

Model 1150-S supplied complete with test

-10 to +38, -10 to +33.

herewith.
sloping panel

and tabular data for
receiving  type
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THE NEW MODEL 1180-S :

SET TESTER

A Complete Laboratory
All in One Unit!

Featuring Our New Type Sloping Panel for
Precise and Rapid Servicing

Complete with test leddﬁ, tabular charts, instructions

tubc

THE NEW MODEL 1140-S

TUBE TESTER

A really modern tube tester conforming to
all standards of good engineering practice.

Utilizes a 3” d’Arsonval type meter with
calibrated scale. Furnished in a sturdy black
case with sloping panel for easy operation.
Removable cover and carrying handle for
either portable or counter use.

SPECIFICATIONS:

1. Tests all 4, 5, 6, 7,
including diodes.

2. Tests by the well-established emission method
for tube quality, directly read on the GOOD?
BAD scale of the meter,

3. Affords separate neon test for leakage and shorts
between elements.

4, All services performed by the use of only five
controls at maximum, and many tests do not
require working all the controls.

5. Supplied with instructions and reference table so
that the filament vcitage and emission measuring
cont’0ls may be properly set for the enumerated

7L, and octal base tubes,

i f tubes, which includes all tubes
A complete testing laborato: all in one unit! Com- long list o . 5 E
bines Superior models 11408 and 1150-8. For spe: commonly encountered in servicing.
cifications Cre.d th‘e de<clrmnon of both these models 6. Works on 90-120 volts A.C. 60 cycle.
Qmes O
R L e e G ad Model 1140-S comes complete with instructions

simple measurements.
and tabular data for every known Treceiving: type

of tube as well as many tmnsmn-
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leads, tabular eharts and instructions. 85 ‘"Cludmg g es. Shipping weight 85
Size 107 x T%” x 4%4”, shipping weight $II T Baaitting e §'7e $ 85 ;)g:mdst,msxze O”DDX ’gI%’ef 41/2”
9 pounds. Our net price .............. weight 18 poun Our net price .....oiivniiia...
Model 1150-4 Portable carrying cover Dric Model  1140-A  with  Portable
75¢ additional. Model 1180-A for Portable Cover, add 95c. Cover «.v....onun 75¢ additional

( SUPERIOR INSTRUMENTS €O

136 Liberty St., RN-4
NEW YORK, N. Y.
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IT’S HERE AT LAST

A PRACTICAL

TELEVISION KIT!!

SOUND as well as VIDEO —

both in one€ unit!

*
The New Shock-proof design'!
*
Meissner quality at 2 price any-
one can afford to pay! . .
*
Meissner is FIRST with pracucal

TELEVISION because Meissner

has put years of time in ge?earch
to be READY whem REAL
TELEVISION arnved Ix is

Two models—one thh 3-inch and one HERE NOW! :
with 5-inch tube! 2 . ,,v:,,-- . * > ‘;
LS Get yOur name in NOW fbg_ the

The last WG -din mod@rﬁTELEVISION‘ first mformatlon' : \

WRITE TODAY FOR FULL DETAILS’

mml IIOIIPonl

' MEISSNER
ME
Mt Carmei; I11. g’l(;loN .

Ple
:T!:{lsie\r u.c(b)lee‘ mformauon on

MT. CARMEL, fLL.

I Name. .-, - ,‘

]
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]

DEPT. N-4 i
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]
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]
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«p FAMOUS NAME FOR TWO DECADES™ i,
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