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Modern Design

for Quick,

Accurate Set
Testing!

® D.C. Volts at 25,000 Ohms per Volt.

A.C. Volts at 1,000 Ohms per Volt.
Reads to 2,000 Volts A.C. and D.C.

in 6 Ranges.

IModel 1601

453

® Resistance Measurements to 20 Meg-

aims. Triplett’s new DeLuxe
® Condenser Tester to 30 Mfds. Set Tester incorporates in Metal
® Free Point Tester. the very latest features in set Case
® Incorporates Exclusive Plug-in Type Lesting, Ultra high class and pro- ‘ > 1 =
Copper Oxide Rectifier. fessional appearance. Dur‘able mo§t accx.lrate method for rectifi-
® New Single Zero Adjustment for Ohm- gtched RS ha.vmg mntaral silves,  cation, with, e newly added G-
g, ackground with sunken black vantage of easy replacement due
. lettering. Control knobs and to accidental damage or over-
@ All A.C. Operated—No Batteries Used. other fittings are finished in red. loading. Replaces as easily as re-
® 250 Microamperes to 20 Amperes in 8 The exclusive plug-in type cop- moving an ordinary fuse. In
Ranges. per oxide rectifier is the approved, leatherette case, as shown, $49.33.

Other De Luxe ltems:

Model 1690 Oscilloscope. . With 2" screen . . . exclusive
Triplett turret type mounting. Linear Sweep
15 to 20,000 Cycles complete with tubes and

instructions. . . ., In Metal Case............. $47 oo
-

Model 1630. . . . Outstanding Signal Genera-
tor for extreme accuracy . . . zero leakage . . .

100 K.C. to 30 M.C. in six ranges complete. . . .
$45.00

TRIPLETT’S NEW
DELUXE LINE OF
RADIO TESTERS

SETS A
"NEW HIGH"

IN ACCURACY
APPEARANCE
AND PRACTICABILITY

In Metal (CaSewvan sl hs sns sl asns sivsssmasam

Model 16371, ... Same as 1630 but in addi-
tion incorporates electronic frequency modula-

tion. . . . In Metal Case................... $55-00

Model 1670. . . . Vibrator Tester . . . com-
pletely tests all vibrators under actual per-

formance conditions. . . . In Metal Case..... $24 00
-

All DeLuxe. Testers in two case styles: Sturdy metal with
black wrinkle finish, 1414” x 758” x 414”. Leatherette cov-
ered case has removable cover and compartment for acces-
sories, size 15314” x 12”7 x 634".
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BILL, YOURE ALWAYS
FOOLING WITH RADI
OUR SET WON'T ;
WORK — WILL
YoU FIX IT?

'LL TRY, MARY,
ILL TAKE [T
HOME TONIGHT

o o A

1 CANT FIND OUT
WHAT'S WRONG —
GUESS I'LL MAKE A
FOOL OF
MYSELF

WITH MARY

2\

(N

YOU BEEN

LET ME LEARN

HELP YOU // ANYTHING
ABOUT [la
RADIO? &

HELLO JOE~-

AND WHERE DID YOU

IVE BEEN STUDYING RADIO AT HOME, BILL,
WITH THE NATIONAL RADIO INSTITUTE. YOU
OUGHT 70 TAKE THEIR COURSE. JVE 60T
A GOOD RADIO JOB NOW. LETS MAKE A
| CIRCUIT DISTURBANCE TEST— STARTING WITH
/ 707\ THE AUDIO OUTPUT STAGE
= (i AND TESTING EVERY STAGE

RIGHT BACK TO THE
ANTENNA. LISTEN FOR

THE CLICKS WHEN 1
“TAP THE GRID LEADS

WHERE VE
LATELY—

DID YOU LEARN
THXT TESTT 1ITS
A GOOD ONE

d

HERES THE TROUBLE, BILL, IN THE
FIRST L. AMPLIFICATION STAGE. |
LEARNED THAT TEST EVEN BEFORE
1 STARTED TAKING THE COURSE,
BiLL., 1TS DESCRIBED IN A

FREE LESSON WHICH THE

NATIONAL RADIO INSTITUTE
SENDS YOU WHEN
YOU MAIL A

COUPON FROM

BUT | NEVER THOUGHT 1

COUPON RIGHT

e

I'VE SEEN THEIR ADS

COULD LEARN RADIO AT

I'M CONVINCED NOW THAT
COURSE 15 “PRACTICAL AND

AVIATION RADIO, POLICE

RADIO, TELEVISION,

\ ELECTRONIC CONTROLS-
RADIO 1S SURELY GOING

THIS

OR GET A JOB
WITH A RADIO

HOME-~I'LL @

COMPLETE. 'LL ENROLL NOW

BROADCASTING OR

MAIL THEIR

AND THEN | CAN MAKE
REAL MONEY SERVICING
RADIO SETS

OR INSTALL AND SERVICE

PLACES. AND THE

NATIONAL RADIO
(NSTITUTE HAS TRAINED
HUNDREDS OF MEN
FOR JOBS IN RADIO

TRANSMITTING
%TATION
. \f\h’—:{.—i [y

((q o
| will send you a Lesson cn
Radio Servicing Tips FREE

TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

| GooDp JOBS IN

DIO

Do you want to make more monrey? 1'm
sure I can train you at liome in your sparve
time for a good RMadio Job. I'll send you a
sample lesson FREE. Examine it. .read it,
sce for yourself how easy it is to understand
even if you've never had technical experience
or training.
Many Radio Experts Make
$30, $50, $75 a Week

Ragio Lroadeasting stations employ engineers,
operators, station managers and pay up to
$3,000 a year. Npare time Radio set servie-
ing pays as much as $200 to $300 a year.
1yl time Radio servicing jobs pay as much
as $30, $50, $75 a week. NMany Radio Ix-
perts operate their own full time or part time
Radio sales and serviee husinesses. Radio
manufacturers and jobbers employ testers, in-
spectors. foremen. engineers, servicemen,
paying up to $6,000 a year. Radio operators
on ships wet good pay. see the world besides.
Automobile.  police aviation,  commercial
Radio, and loud speaker systems offer wood

opportunities now and for the future. Tele~
vision promises many good jobs soon. Men

1 trained have g2ouwd jobs in these branches
of Radio.

Many Make $3, $10. §13 a Week
Extra in Spare Time
While Learning

Almost every neighborhood needs a good
spare time.servicemun. The day you enroll
1 start sending-you IBxtra Money Job Sheets.
They show you how to do Radio repair jobs,
how to ecash in -quickly. Throughout your
training I send vyou plans and ideas that
have made good spare time money—{rom
$200 to $300 a year—for hundreds of fel-
lows. I send you special Radio equip-
ment, show you how to conduct experiments,
build circuits illustrating important Radio

nriminles. My training gives vou practical
Radio experience while learning.

I Give You This Professional

Servicing Instrument

ITHere is the instrument every Radio cexpert
needs and wants—an All-Wave, All-Purpose,
Ret Servicing  Instrument. It contains
everything necessary to measure A.C. and
D.C. voltages and current; test tubes, re-
sistance; adjust and align any set. old or
new. It satisfics vour needs for professional
servicing after you graduate—can help’ you
make extra money servicing sets while train-
ing.

Get My Lesson and 64-Page Book

FREE—Mail Coupon

In addition to my Sample lLesson, I will send
vou my G4-page Book. Rich  Rewards in
Radio.”’ Both are {ree to any fellow over
16 years old. My book puints out Radio’s
spare time and full time opporitunities and
those coming in ‘Television: tlells about my
Training in_ Radio and Television; shows
my Money Back Agreement: shows wvou let-
tel's from men I trzined. telling what they
are doing, earning. Find out what Radio
offers YOU! MAIL THE COUPON in an
envelope, or paste it on a penny postcard—
NOow!

J. E. Smith, Pres., Nafional Radio Institute
Dept. TMR  Washington, D. C.

LouD SPEAKER SYSTEMS J p;
: e a
X s <z
T:ﬁ\:\mu know ] / THANKS' (T CERTAINLY 15

EASY TO LEARN RADIO THE
N.R.l. WAY. 1 STARTED ONLY
A FEW MONTHS A60, AND I'M
ALREADY MAKING GOOD MONEY.
THIS $PARE TIME :
| WORK IS GREAT
TFUN ARD
PRETTY SOON
TLL BE READY
TFOR A FULL
™ TIME JOB

RADIO. SOUNDS AS
600D AS THE DAY
{'BOUGHT IT.

S
Hogs ?7}

- J

|

\\

OUR WORRIES ARE OVER.
M MAKING GOOD MONEY
NOW, AND THERE'S A

BIG FUTURE AHEAD
ForR Us IN

J. E. SMITH

President
National Radio Institute
Established 1914

The man who has directed
the home study training
of more men for the Radio
Industry than any other
man in America.

OH BiLL- I'M s©O
GLAD | ASKED YOU
TO FiX OUR RADIO.
1T GOT YOU STARTED
THINKING ABOUT
RADIO AS A CAREER,
AND NOW YOURE
GOING AHEPD
S0

1 1

}JE SMITH, President, Dept. 7MR |

1 National Radio Institute, Washington, D. C. i

I Pear Mr. Smith: Without obligation, send me a sample le::on and your frec I
hook abou: the spare time and full time Radie opportunitic-. and how I can

| train for them at home in spare time—about the N.R.I. el Servieing In- '
shrument you give me. (Please write plainly.)

- |

: NAIE ©ox vospaprns Hea pesszanaiss s C Tl ap e i w176 1

: AdAreSS o oy o8 A SN PaE BE A bl ey b DEE e B i

1 14X-1 .
Cuty . State. ... ..
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‘Do You
Know

HAT Rapio NEws main-
tains a well-equipped and
well-staffed Laboratory as
well as several Listening
Posts in and around New

York City?

HAT constructional ar-

ticles appear in Rabpio
News only after thorough
,testing of the models in this
Laboratory or the official
Listening Posts, or both?

HAT no manufactured

receiver or commercial
apparatus of any kind 1is
described in the feature

articles in Rapro NEws until
it has been similarly tested
and approved?

HIS is done so that you,

as a reader of Rabpio
NEwS, may have full con-
fidence in all equipment
which you find described in
Rapio News.

Radio Facts and Oddities.................cccovv..... H.T. Elmo
Serviceman’s Diary ............ ... ... ... .. ........ Anonymous
ABC’s of Antenna Design (Part 1)...................... 1. Queen
What's New In Radio.......... ........... The Associate Editor
U.H.F. Beam Antennas................... Laurence M. Cockaday
A Black-Light Burglar Alarm........................ Guy Forest
The Radio Voter............ .. ... ... ......... Samuel Kaufman
The Communication “14” (Part1)............. Clifford E. Denton
The Service Bench............ .. .................... Zeh Bouck
Neon-Tube Audio Osecillator..................... Emil Buchwald
Mobile P. A. Considerations. .. ...................... Harry Paro
Servicing Movie Sound (Part4)..................... W.W. Waltz
New Midwest Push-Button Tuning.............. William C. Dorf
The “Ham” Shack............................ Everett M. Walker
A New Super with a Novel Dial.................... Robert Ames
The “Skyrider” 11-Tube Receiver........... Cockaday and Taylor
Testing a 10-160 Transmitter (Part2)................. By wW2Mw
Installing_the “Tiny Tot” Mobile Rig............ S. Gordon Taylor
1-Kw. Transmitter for 10 and 20 Meters (Conclusion).... .......
“Masterpiece” 21-Tube Receiver (Part 2)........ M(:'Murdo Silver
The DX Corner for Short Waves. .................... The Editor
World Short-Wave Time-Table........... e
The “Super-Pro” for the Home............... ..., Gordon Fraser
Students’ Radio Physics Course............... Alfred A. Ghirardi
Q R D P ByGY
The Technical Review. . ........ ... .... John M. Borst
The Amateur Observer....... ... nnn. .. By W2JCR
The DX Corner for the Broadcast Band.........................
Free Booklet Service........ e
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RADIO FACTS anda ODDITIES ----

(Send in your Radio Oddities to “Elmo” and see them illusirated)
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?age;v From A
eroiceman s

‘DIARY

HURSDAY. Regarding the oppor-
tunity abroad which we wrote about
a few months ago, a very large num-
ber of letters, telegcrams and personal calls
have been received. DMany have been put
in touch with our foreign correspondent
and when we find out who has been selected
we shall be glad to let you know. The
grass always looks greener on the other
side. We had one applicant, a 28-year-old
Galifornian, who in 12 years of servicing
bad accumulated jifteen thousand dollars.
In his spare time. he also acquired one
electrical engineering diploma, one trans-
mitter with push-pull 860 finals, 850 watts
input at 3500 volts, and one wife. All these
in a state which contains more servicemen
per-square-inch than any other section of
the world. Boy, has he got something!
How he did it, I'd like to know. Yet he
wants to go abroad.
Even around here some have done well
under severe handicaps.

Three “Other” Fellows

For instance, during the worst of the
depression three young fellows in our neigh-
borhood lost their jobs. Their technical
knowledge and experience were too limited
to qualify them for good service work so
they had been assigned to delivery and
installation jobs. When the public demand
shifted to low-priced midget radios requir-
ing no outside aerials, their employers
found there was not enough installation
work to keep the boys busy. Since repair
work also decreased full-fledged servicemen
were obliged to take over the installation
work as well. Inevitably, hurried make-
shift jobs resulted.

Surveying Rooftops

These three musketeers surveyed the
roof-tops and saw their opportunity. They
resurrected a wise but unenforced fire
ordinance which specified that all antennas

must be erected so as to clear the roof by.

at least ten feet. Obviously, a broken aerial
wire or even one which sagged down below
the ten-foot limit constituted a violation of
the law. Armed with copies of this ordin-
ance, they punched door-bells wherever
they saw a defective aerial installation,
pointing out to alarmed housewives that
the aerials should be repaired, not only to
assure better reception but also to comply
with the law. Then theyv offered to make a
ship-shape installation at a nominal fee.
Needless to say, they got plenty of work.
Working rapidly and systematically, they
made excellent installations in a relatively
short time. They used no window lead-in
strips. A hole was drilled through the wall,
sloping downward so that no rain could
seep through, and a porcelain bushing is
fitted in this hole. All insurance and Board
of Fire Underwriters’ specifications were
complied with. Lightning .arrestors were
included in all their jobs and they were
careful to point out to customers that
tacking down power-line cords with saddle
staples constitutes a wviolation and fire
hazard. Such attention to detail has made
them specialists in this line.

With the increased public interest in good

Rapio NEws ror NovEMBER, 1937

IT'S THE DETAILS OF SERVICE WORK THAT REALLY COUNT

Being careful about small items not only in repairing sets but in avatching costs

is the away to run a successful service business. At least, someone in the organi-

zation should do it and usually the task rests upon the “pilot”” Often. some occa-

sion captures our full attention and other details, quite as important, escape our

notice until the “crash” comes. Servicemen should learn a lesson from this cartoon
and always go forward instead of backward.

aerial jobs so necessary for all-wave re-
ceivers, they have prospered. Dealers have
found it to their advantage to turn over
their higher-priced installations to these
young fellows. As a result, their work
schedule is usually filled up for days ahead:
Today is one of those days. Jerry slapped
a delivery slip on the test bench.

A Little Argument

“This .Radiola has got to be delivered
and installed this morning. Aerial service is
booked up solid so you're elected. Take
along a Magic Wave antenna and see that
it is put up so it stavs put,” Jerry said.
(In other words, a permanent wave. What
do they think I am, a beautician?)

“How about some help?” I asked. “That
set’s heavy and I’ll need ladders to put up
the aerial.”

“T’ll give vou a hand,” he ofifered. none
too cordially. “But don’t expect me to do
all the work. The last time we went out
together you said you would do all the
inside work while I did the outside job,
putting up the aerial. When I came in, I
found there hadn’t been any inside work to
do. You spent all your time trying to date
up the maid.” (That wasn't true. I had to
change the ground clamp too.)

Getting Started

We hoisted the set into the truck, then
tied the long, extension ladders alongside.
The ends protruded far bevond the back

HESE records from an anony-

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

appear from time to time:

wwWw americanradiohistorv com

of the truck, a make-shift arrangement. We
checked over the tools and equipment, then
hopped in the car.

The car faced up-hill. The battery was
none too strong, so I have been starting
the car by letting it coast and then throw-
ing in the clutch. As it glided backward,
I noticed a young woman waving to me
from across the street. I was sure I hadn't
seen her before but I couldn’t let her down.
I tried to tip my hat but remembered too
late that I wasn’t wearing one. Suddenly
there was a crash and a sound of breaking
glass. I hopped out of the truck and found
I had backed into a cop’s motorcycle,
parked at the curb, knocking it down and
breaking the headlight. The woman had
been trying to warn me.

Reporting the Accident

Went to the station house a few doors
away and reported the accident. I expected

‘a good bawling-out and got it. Since we

were both insured, though, there were no
other consequences.

We delivered the setat a home on the
outskirts of the town. The place was sur-
rounded by tall trees and the owner was
dressed in overalls, pruning the boughs of
one of the trees. He came over to us and
pointed out the tree where he wanted one
end of the antenna to be connected.

“Don’t do like the last fellows who
put up an aerial here,” he said. “They
wrapped a wire around the trunk. Most of
you city fellows don’t know that you can
kill a tree that way.”

I assured him that we alwayvs used
strong hook-eyes on such jobs and showed
him the springs which we connect at each
end of the aerial to keep the wire taut as
well as to allow for the strain resulting
from any swaying of the tree during a
strong wind. Of course, we don’t attempt
to make the connection to young, slender
trees.

Open Field Coil

Finished the job before lunch and
brought in for repair a Bosch midget.
Checked it over and found the field-coil
open. (Continued on next page)
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Replaced the coil and then peeled off the
paper covering over the old coil to trv and
locate the break. Often it will be near the
outer layer so that removing a few yards
of wwire and replacing the leads will give
us a perfectly good replacement for another b2 o
set with a similar trouble. No such luck Fnitiativn — -
this time, though. The inner lead broke off Initiative Rdesoulcel:lne.ss' Czopelahon
in removing the covering so the whole coil 1o advance the interes
will have to be rewound. . _Of the industry

Radio Course at NYU ' ' '
New York, N. Y.—Laurence M. Cocka- » : R
day, radio pioneer and Editor of Rapio )

News, will conduct a course in amateur

radio practice and procedure at New York [ é[
University, Division of General Education. cw (’dl a e lﬂ

The course has been designed to provide

the amateur with the fundamental back- L REPLAC EMENT
ground necessary for improved understand- SP EC I A

ing of and better results with his equip-
ment. Such problems as the design of
transmitters, receivers, antennas, impedance
matching, station layout, will be carefully
considered. The newest systems used in
aviation, ultra-high-frequency beam system,
radio beacons, and portable sets will be
discussed in fifteen evening sessions begin-
ning Wednesday, September 29.

A course in television will be given by
Prof. H. H. Sheldon, director of science
courses and former science cditor of the
“New York Herald Tribune.” Television
equipment, history, advances and probable
future developments will be considered in
filteen evening sessions beginning Tucsday,
September 28. Both courses are open to
men and women without formal entrance
requirements.

The New RK47 Tube

New York, N. Y.—A new tranzmitting EL'MINATES THE MOST

tube for amateurs, type RK47, has Dbeen

announceq by Raytheon‘. It is a beam tvpe COMMON SOURCE OF NOISE

tetrode with aligned grids, a molybdenum

d jsolantite base. I P
fi"is Similar to the RI20. The. aligned | IN -ﬁny CONTROL

erids help keep the screen current low as

compared to the plate current. In this The outcome of two years of engineering develop-
beam-type tube, the deflector plates have ment work, IRC brings you the outstanding con-
been brought out to a pin, and should be - trol improvement in years—positive and continuous
connected to the mid-tap of the filament. electrical connection between the center terminal
Characteristics and adjustment arm. This new Silent Spiral Con-
The filament requires 10 volts at 3.23 nector spells complete elimination of sliding, metal-
amperes. The interelectrode capacities are: to-metal contact in the place where most control
0.12 mmid between grid-plate, 13 mmfd noises originate. This, together with the exclusive
input capacity and 10 mmid output “Knee Action” 5-finger Element Contact, is double
capacity. When used as a Class C r.f. am- assurance that these new IRC Special Replacement
plifier or oscillator the maximum plate Controls are exceptionally quiet and permanently
voltage is 1230 volts for telegraphy and so. . . . The Silent Spiral Connector comes on all
900 volts for telephonv. The recommended IRC Special Replacement Controls listing at
screen potentials are then 300 and 250 volts . $1.50 and up (not standard types). These spe-
respectively.  In the c.w. application the cial units dre specilically designed for those
erid bias is then—70 volts, plate current extremely critical replacemert jobs that can-
138 ma, screen current 14 ma, the r.f. in- ' not be handled with standard types. They are
put power 1 watt and carrier output 120 Q 7 identified by the letter “]” preceding their
watts. As a modulated Class C amplifier 3 part number in the IRC ‘Guide.
(telephony) the grid bias should be—120
volts, plate current 90 ma, screen cur- S -
rent 23 ma, the r.f. input power 1.1 watts, P GET THIS NEW
and the carrier power output 50 watts. The YV JEES
maximum plate dissipation is 30 watts, C R QN » GUIDE FREE'
maximum screen dissipation 10 watts. t N .
The tube can also be employed as a SN Just off the press! 208
Class B “linear” amplifier with a 1250 volt N N f,’:gei'peﬁ‘iﬁ.‘f ,Sé;’,’ff,’g’e"
_power supply, the carrier output is then 23 : 3 X ; ment types for practi-
watts and the r.f. input 4 watts. It is not LSS F4 cally every radio re-
1'gc01nmendecl to use the tube for frequen- ‘ A {‘7 f,i‘! N ;ilx‘l’g; !:;ﬂt:ol I::IdUers:
cies higher than 60 megacycles and at 60 " - N ; sistance calculation
mc. the plate voltage should not exceed Q! RN T data, complete IRC Re-
3 ; 2 sistor Catalog, etc. Ask -
9CO volts. - your jobber for a copy,
The Ham Bands W L5 or write direct to us.

Washington, D. C.—At the request of
the ARRL the F. C. C. has amended rule

Eredi Nt et  |NTERNATIONAL RESISTANCE COMPANY

(phone to you) on the frequencies 28,500- : STREET: B DELPINA. PA.
30,000 kc. inclusive. Rule 376 now allocates 401 NORTH BROAD STREET. PHILA

the fo]low]no‘ bands for amateur stations Factories or Licensees in Canada. England France, Germany. Italy. Denmark and Australia

using telephony: 1800-2000 ke, 28,500- MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR

30,000 ke, 56,000-60,000 ~kc., 4.00’000' MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD
401,000 kc. This order is effective on

September 17, 1937.
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MALLORY-YAXLEY

Radio Service Encyclopedia
increased his business

IF YOU want to know how much the
Mallory-Yaxley Radio Service Encyclopedia
can help yvou in your business take a tip from
V. P. Kuszenski who writes: ““The book
which I purchased has increased my business
about 33155, ! I would not be without it,
because it really has helped me to solve my
problems in the radio field.”

1f you want further proof of the value of this
single volume . . . which completely covers
Schematics-Circuits, Yolume Controls, I.F.
Peak I'requencies, Transformer Circuits,
Condensers, Tubes and Vibrators . . . Charles
W. Sult of Wytheville, Va., has this to say:
“I received my copy of the Mallory-Yaxley
Radio Service Encyclopedia and it paid for
itself on one job alone by telling what the
I.F. is without sweating and cussing looking
for something that is not available. Also the
volume control and transformer circuits assure
one that the replacement part is properly
connected in the circuit. The condenser and
vibrator dope is especially valuable to men
who service auto radios, and home radios
that are similarly designed.”

Again, referring to the Mallory-Yaxlev Radio
Service Encyclopedia, Orrie Winebrumer, of
Auburn, Ind., writes: “It’s got any book on
the market beat that | have ever seen or
bought and I know your encyclopedia is
worth more than all the rest of the books I have.”

How soon are you going to cash in on the
greatest help a serviceman ever had? When
are you going to get your copy of the Mallory-
Yaxley Radio Service Encyclopedia? You’ll
have to work fast! You’d better act now—
for there are only a few copies left. Don’t
fail 1o get yours! See your Mallory-Yaxley
distributor right away.

P. R. MALLORY & CO., inc.

INDIANAPOLIS - INDIANA
| Cable Address—PELMALLO

REPLACEMENT

REPLACEMENT

CONDENSERS... VIBRATORS VOLUME CONTROLS

&+ -

wwWw americanradiohistorv com
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The A, B, C’s of

NTENNA DESIG

(Part One—How Antennas Opemz‘e)

Most discussions of the theory of antennas, feeders and impedance-matching
devices are so complicated that even trained engineers find them difficult at

times.

This present series will therefore be most welcome to the average

short-wave listener, experimenter, serviceman or “Ham”

NTENNAS and a working
knowledge of antennas are two
of the most important factors

with which a radioman, no matter who he is, has to deal.
But, unfortunately, antennas and how they operate are

often more or less mysteries.

of antenna construction and operation in simple lan-
guage and in practical rather than mathematical terms,
so that all readers will have a clear, basic understanding,

is the problem of this series.
To the Radio Beginner, as
well as to the semi-technical
Fan, this first article should
be especially interesting and
enlightening, for we intend
to start out with the basic
theory of the antenna itself.

Electron Theory

First of all, let us see what
is meant by “standing waves”’
on an antenna. Let us ex-
amine Figure 1. Here we
have illustrated an antenna
wire high in the air, away
from other objects, and well
insulated at both ends. Elec-
tricity can travel along this
wire, but cannot pass through
the insulators. According to
the electron theory, this cur-
rent flow is simply the move-
ment of a large number of
electrons. Suppose, now, that
by some suitable means, we
cause the left-hand end of
the antenna wire to become
negative (with respect to the
other end). This means we
have accumulated electrons
at the former end and a de-
ficiency exists at the latter
end, since electrons carry a
definite negative charge. The

By 1. Queen

To explain the phenomena

YES, ANTENNAS ARE IMPORTANT!
From the complicated arrays evident in this scene
anyone can easily see the importance of knowing
something about antenna design and practice. Illus-
tration shoacs the ultra-high-frequency laboratories
and station of WHEDD, H. H. Robinson of Coral
Gables, Miami, Florida.

wwWw americanradiohistorv com

right-hand end is therefore positive.

Since each electron repels every
other electron, a pressure will exist
at the left-hand end and they will all be attracted towards
the positive end. This impulse or tendency to move is
transmitted from one end of the wire to the other at
something less than the speed of light (although the indi-
vidual electrons themselves acquire only a comparatively
slow speed). The speed of this impulse or “electric wave”

1s what we are interested in.

In a fraction of a second,
then, after the start of this
wave, the other end of the
wire receives this same im-
pulse, and the electrons which
are contained in the right-
hand end of the wire are now
forced in the same direction
(to the right). They can
pass no further, however, so
they merely accumulate here,
until their pressure or volt-
age reaches a maximum at
this point. Another wave
will now take place in the
opposite direction. The same
result will again take place
so that the wave oscillates
back and forth at a certain
number of times per second,
or frequency.

Resonance

This energy will become
dissipated in time unless we
provide means of supplying
additional power to the an-

. tenna to make up for losses.

Point “A,” for instance, will
become a high potential point
at certain intervals, as we
have seen, but due to losses
the maximum voltage at this
point will decrease progres-
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A HALF-WAVE ANTENNA
High on its pole, far abowve the roof-tops. perches this
half-acave Hertz antenna, <with its spaced feeders leading
doaen to the radio “shack.”’
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—— ——
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FIG. 1 N
VOLTAGE L
~
FI1G.2 ———Loop

sively unless we make
up the difference. This
additional power must
be supplied IN
PHASE, that is, it
must be timed (or “in
step”’) with the origi-
nal power. In this
way, we will have one
large wave at a time
instead of several
smaller ones. We
therefore conclude
that there is one fre-
quency for any partic-
ular length of antenna
which will result in a
wave of maximum
amplitude.

Loops—Nodes

On measuring the
voltage along the wire
we find that at both
ends there exists a
high potential and
practically no current
(r.f.). This is because
the voltage here
varies from zero to a
high negative (dense
electronic distribu-
tion), back to zero,
and then to a high
positive (scant distri-
bution) and finally
back to zero. This process repeats it-
self as the electrons travel first in one
direction and then another. An r.f.
voltage indicator such as a neon bulb
will glow brightest at the ends of the
aerial (voltage loop). At the center
of the aerial the electrons are not densely
distributed and here the r.f. voltage will
be a minimum (voltage node).

Conversely, at the center, the largest
number of electrons are in actual mo-
tion (current loop) for they are here
equally distributed and little impedance
is offered to their movement. At the
ends. no current can pass through the
insulators so that the current here is at

a minimum (current node).

A maximum voltage on the ends ap-
pears at the same instant that the cur-
rent drops to zero in the wire. A maxi-
mum current exists at the instant that

HiGH h
POTENTIAL r
MG MOVEMENT '

. POTEMTIAL _ |
' MD MOVEMENT

MIMIMLUFM POTEMTTAL,
MAKIMUM MOVEMEMNT
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the voltage between the ends drops to
zero. The voltage and current are said
to be out of phase. Their distribution
along the wire is shown in Figure 2.

Half-Wave Antennas

Suppose, as an example, we wish to
install an antenna system to radiate on
3520 kilocycles. Since the velocity of
an electric wave along a wire is approxi-
mately 300,000,000 meters per second, it
will travel 85.2 meters before the next
wave starts according to the following
formula:

300,000,000
—— = 85.2 meters
3,520,000

If the antenna is cut to approximately
42.6 meters, the wave travels to the op-
posite end and back just in time to be
reinforced by the next wave. This
length of wire will then be suitable for
a wavelength of 85.2 meters with maxi-
mum amplitude. This is called the
fundamental wavelength. It is the low-
est frequency to which this type of an-
tenna will respond. The above shows
us that in the case of a half-wave an-
tenna, we will have a point of high
voltage at each end and a point of high
current at the center.

Harmonic Operation

If the length of a half-wave length
antenna is doubled, we can again cause
it to oscillate at the same frequency as
before. It will now be a full-wave an-
tenna. The same result is obtained, of
course, when the frequency which we
are supplying to the aerial is doubled
and the length of the wire is kept con-
stant. Let us investigate the theory
involved now.

TFigure 3 shows the diagram of a full-
wave antenna. Assume a wave to be
started at A. This wave will travel to
the right and will be at B at the exact
instant that another wave is starting at
A-again. Both waves now travel in op-
posite directions and since they travel at
the same speed, they will naturally meet
at C. the center of the wire. The result
will be that the electrons will accumu-
late and become of denser distribution
as we approach the center. We will
have a high negative potential point
here and a high (Turn to page 314)

CURRENT VOLTAGE

A [
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By The Associate Editor
New Radio Outlet

A convenient wall outlet for noise-re-
ducing or “doublet” antennas was recently
announced by General Flectric Company.
The new outlet has three slots in the
upper portion for ground and antenna con-
nections and the conventional receptacle in
the lower portion for the power plug. A
metal divider is attached securely to the
body of the outlet to separate the low and
high tension circuits in the switch or outlet
box. A special cap is also available, with
polarity prongs arranged so as to prevent
antenna and ground circuit from connect-
ing with the power side of the outlet.

Noise Reducing Antenna
Operates 1 to 16 Sets

The following advantages are offered in
the RCA “Magic Wave” antenna system—

casy installation, flexibility of operation,
noise reducing feature, and others. It can
operate up to 16 sets <1mu1taneously when
used with the special - distribution and
coupling transformers, it is casily installed
with various antenna lengths from 20 to
120 icet and it can be adapted to many
diffcrent types of installation, vertical and
horizontal for the apartment house or home.

New Line of Exponential Horns

The Wright-DeCoster stadium model
MX2800 exponential horn, illustrated be-
low, cquipped with a 12 mch speaker has
a cut-off frequency of 180 cycles. This horn
is intended for use where voice reproduction
is the prime requisite. The manufacturer
of these ncw horns points out that they
arc truly cxponential and should not be
confused with the so called parabolic type.

()
D
(%

POWERFUL SOUND PROJECTOR

At top: Atlantic City tests RCA’s new
high-poacered public-address system.
At left: Director of Public Safety, W.
S. Cuthbert, Dr. C. L. Bossert in
charge of the beach patrol and W. L.
Rothenberger. Picture at right shoas
the loudspeaker suspended during test.
It projected poacerful beams acith clear
speech a distance greater than a mile
avay.

They are spun from steel and have an
cspecially prepared material called “ex”
which is used for coating the outside of the
horn so as to dampen the walls to a point
where resonance is negligible.

World-Wide Electric Clock

The new Gordon Specialties Company’s
world time clock should have universal
appeal for all radio fans and especially the
short-wave DX listener. The attractively
colored dials are plainly marked with the
GMT scale and the standard time scale
which gives the local standard time in 24
principal countries and cities around the
zlobe. The small center dial marked with
these locations rotates with the hour hand.
The clock is also equipped with a second

hand and it has a Waltham 24 hour self-
starting 60 cycle movement.

A black-satin finished metal base holds
the clock in a reclining position for easy
reading. The base can be easily removed
for panel mounting.

Replacement Controls

Servicemen will appreciate the news that
Centralab is introducing a complete line of
replacement midget volume controls for the
service trade. This new ‘“Radiohm” as it
is called, is supplied with a long shaft
milled for push-on knobs that require the
type of mill ordinarily used for the set
screw knob. It is available in all resistance
values and tapers from 5000 ohms to 2
megohms. The majority of higher resistance
values can be had with tone compensating
taps on the resistance strips.

High Gain Mobile Sound System

Herc is the new Electro Acoustic Products

wwWw americanradiohistorv com

Company’s “Autovox” 30-watt combina-
tion 6-110 volt mobile P.A. system, with
a number of new refinements that should
recommend it to all sound engineers. It is
designed to operate from cither a standard
6 volt storage battery or 110 volt 60 cycle
a.c. power source. The principal features
include par-proof phono. pickup, a new
swivel mounted wide-range crystal micro-
phone, two 12-inch Magnavox heavy-duty
permanent magnet speakers, separate con-

trols and mixer circuit, and other advances.
The tubes comprise one 6J7, one 6C5, two
6L6G’s, and a 573 rectifier.

Compact 1938 Analyzer with
Large Easy Reading Scale

The Supreme model 551 analyzer incor-
(Turn to page 318)
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Two Full ‘Pages of

ROTARY

For the Ultra-

By Laurence

that can be rotated
in the direction of
transmission and re-
ception.

The “double dia-
mond” uni-directional
5-meter antenna de-
scribed in this short
article was developed
by Chester E. Sharp,
W2HWX, of Ocean-
port, N. J. The
photograph above

THE “DOUBLE-DIAMOND"” BEAM

The 5-meter rotatable antenna and
mast in use al W2HW X, Oceanport,
N. J.

that the solution to ultra-high-fre-
quency DX communication and the
solution to the interference problem,
especially on 5 meters, lies in the in-
creased use of efficient beam antennas

IT iIs becoming increasingly evident

shows the rotating
beam mounted on top
of its high wooden
tower. A study of this photograph and
the diagram below shows that the “dou-
ble diamond” is a modification of the
“H” antenna consisting of four half
waves in phase, with the upper and

lower legs of the “H” folded in at top -

and bottom toward the vertical sup-
porting rod. The two upper and lower
ends are insulated from each other by
insulators. Approximately one quarter

for 5-meter transmission and recep-

tion which is also unidirectional,. is
this collapsible four half-wave, in-phase
“Goyn” antenna, which we have named
after its designer, Goyn Reinhardt. Goyn
owns and operates W3AC, from the top
of High Point Mountain at High Point
Park, New Jersey. The altitude there is
between three and four thousand feet as
will be seen from the photograph.

Reflectors Used

The antenna has, one quarter wavelength
in back of each radiator, a similar half-

Q.NOTHER very efficient beam system

Lo g

A “BROADSIDE” BEAM

Here is the 5-meter, 4-half-waves-in-
phase antenna, used at W3AC. Four
reflectors are placed a quarter-wave
in back of each half-awave radiator.
Radiators are fed avith a Hertz, tuned-
transmission-line, fed at the center
awilh crossovers to the two oulside
radiators.

wave reflector. The ratio of reflector lengths

to radiator is 100 percent of a half-wave

for the reflector and 96 per cent for the
(Turn to page 317)
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wave in back of the radiator section is
another diamond consisting of four
wires. These act as reflectors and send
the radiated energy out in a pattern illus-
trated below. The ratio of back to front
radiation is 100 to 18, an enormous
gain in the desired direction. Mr. Sharp
has been experimenting with this an-
tenna for approximately six months and
the results with it have proved ex-
ceptional, many tests having been con-
ducted with the author at his station in
North Pelham. The field pattern shown
below was checked at North Pelham
and a surprisingly similar pattern re-
constructed from receiver input readings
in microvolts. The power gain in the
favored direction as computed at North
Pelham came out as 6 to 1 in the
favored direction.

Radiator and Reflector

The radiator section as shown in the
diagram is fitted on the end with open-
wire feeders with a half wave crossover
between each side of the “H.” The
frame holding the radiator was 8 feet
long horizontally and 16 feet long
vertically. The four half waves of the
radiator were exactly 92 inches long for
a frequency of close to 57 megacycles.
The actual spacing found best between
the rotating diamond and the reflector
diamond is four feet one inch.

The reflector diamond has the follow-
ing physical dimensions, also shown in
the diagram. The horizontal supporting
rod is 9 feet 6 inches long and the
vertical supporting rod is 16 feet 6
inches long. The four insulated half-
wave reflectors each have a length of
exactly 100 inches. (Turn to page 315)

&8

PATTERN SHOWN

REFLECTOR
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Advanced ‘Data on

BEAM

High Frequencies

M. Cockaday

o
(o]
-t

HE matter of 10-meter beams for

unidirectional transmission and

reception seems to be one in
which there is an enormous amount of
interest amongst amateurs and experi-
menters. The beam described here is a
really business-like development and one
that has proven its worth.

At the top of this page on the right
is shown the highly directive unidirec-
tional beam developed by H. H. Robin-
son, W4EDD of Coral Gables, Florida
along with some help and suggestions
from Earl Thomas, W2BMK, of Pali-
sades, New Jersey. The beam is shown
installed atop Mr. Robinson’s experi-
mental laboratories and radio station
W4EDD. It consists of a rectangular
frame the construction details of which
are so clearly shown that we will not
describe them further. The electrical
part, however, will take some short ex-
planation.

Rotates on Pivot

In the upper photograph at the left
is the horizontal reflector rod mounted
on three stand-off insulators. A half-
wave from this is the radiator half-wave
rod which is center fed as a doublet.
The Basset concentric feeder material
is shown leading down from the center
of this rod. The three insulated rods at
the right are three directors each half-
wave apart and approximately a half-
wave long. The whole unit turns on a
pivot and the stress and strain is taken

NEAT DIRECTION INDICATOR

W4EDD employs this map indicator,

achich, by means of a switching ar-

rangement and lamps, shoaws the direc-

tion in which the beam is projecting a
signal or receiving one.

PEIRT _!' ll\\\vuu. i
& L LS e

up by guys broken up with insulators.
The device is motor driven and con-
trolled from within the shack by a
switching arrangement.

In the operating room there is an
azimuthal map of the world. Around

the periphery of this map is a series’

of lights, one of which is illuminated as
the beam is turned in that direction.
Mr. Robinson knows exactly how his
beam on the roof is pointing or should
point for working in a desired direction
out of Coral Gables.

Specifications

Getting back to the antenna itself, the
spacing of a half-wave may seem to be
rather unique for the directors as well
as for the reflectors but actually air
tests show that this spacing produces the
best signal in the desired direction and
the use of three directors sharpened up
the beam tremendously. The forward to
backward ratio of radiation is approx-
imately 4:1. The length of the rods
recommended are as follows: If the

EFFICIENT 10-METER BEAM
The tawo illustrations above show the
side and front views of the W#EDD
10-meter,  horizontal, modified-Yagi
beam used by H. H. Robinson in his

amatenr station.

reflector rod is taken as 100 percent of
a half-wave length (Turn to page 315)

T he
H-BEAM

Antenna
By Wm. A. Meissner

(W2HYJ)

NE afternoon we were all over in the

shop which is run by Ed Ruth,

W2GYL, and the topic of conversa-
tion was the failure of most of us to get
any real distance, no matter how much
power we were using, on five meters. Some
of us seemed to be able to do as well with
just a few watts as some others of us could
do with a few hundred watts. When most
of the rest of us had been doing most ol
our work with what has come to be known
as a “matched impedance” type of antenna,
Arthur Lynch, W2DKJ, who is Chairman
of the Ultra High Frequency Commitice
of the Garden City Radio Club, was getting
some remarkable distance from his portable
station, located in the tower at 40 Wall
Street, New York. He was using two half
waves in phase. His station was more than
nine hundred feet above the street and
most of us gave full credit for the per-

wwWw americanradiohistorv com
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BI-DIRECTIONAL “H” BEAM

The 5-meter, tavo-way beam installed
at W2DKJ, Garden City, is simple to
erect and certainly has raised the
station’s signal in a given direction
many R's at distant points.

formance of the station to the height rather
than any other factor.

Raising his own power, at Garden City,
Long Island, from 70 to 400 watts did not
scem to help him very much and the failure
of his station to make any real dent in
the ether put him in line for a great deal
of good-natured kidding. His answer was
to the cffcct that he believed it would be

(Turn to page 308)
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How To Build

LACK

- Burglar

Here is an intensely practical
device which is simple to build and
serviceman. Used as a burglar alarm,

By Guy

THE “BLACK-LIGHT" UNIT

A 21 c.p. automobile bulb, a lens and a 2-inch square
of infra-red filter glass provide the invisible light beam.

BLACK-LIGHT alarm of the
A type described herein is thorough-

ly practical, since similar in-
stallations have been used to protect
stores, schools, etc.. for over two vears.
It can be worked in as a profitable side-
line by radio technicians.

In practice, a beam of infra-red rays
is projected across a room or office onto
the electric eve, or photo-electric cell.
The beam wusually is made horizontal
and about 30 inches from the floor. If
any part of a human body or other
opaque object comes into the beam for
an instant, so that it is cut off from
reaching the ‘eye,’ the alarm will be
tripped and will continue to ring until
shut off by an authorized person.

The apparatus can be hidden with
only an innocent peek hole showing.
The location is not confined to doors

THE EQUIPMENT AND CIRCUIT

Below is the schematic circuit for the

complete system, consisting of the taco

units shown above, plus an alarm beli

At the bottom is the completed equip-
ment, inclosed in cases.

. Baca
. cotact
4 1
N
WAAA — o =
\
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and windows, for
the beam may be
shot across any
portion of a room
or store and may
be turned around corners by mirrors.
Since the alarm might be set off un-
knowingly by an intruder from almost
any spot, a tremendous advantage ac-
crues over older forms of burglar
alarms. If bits of propaganda are
dropped here and there, it will be
found that a ‘black-light’ alarm actually
tends to discourage any such visits.
The equipment is made up in three

electric cell unit, and the alarm bell.
The parts are obtainable from radio
mail order houses and other sources as
noted on the parts list. The total bill
for material will come to less than $15
for any ordinary installation.

" The circuit diagram for the system
1s drawn in Figure 1. A type 885
gaseous triode is utilized instead of a
more common type—a 56 or 76 tube,
for instance. Where a 56 tube would
require a super-sensitive relay capable
of functioning on two or three milli-
amperes, the 885 gaseous triode will
easilv pass 50 to 75 milliamperes and

units- the light source, the photo- operate a simple. home-made relay.
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PHOTO-ELECTRIC CELLUNIT
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An Efficient

LIGHT

Alarm

application of the photo-cell in a
which offers excellent profits for the
indoors or out, it is tamper-proof.

Forest

The photo-electric cell housing is a
sheet metal box, approximately 7Y% by
414 by 3 inches, made of 20 gauge
galvanized iron or sheet steel according
to the sketch of Figure 2. This unit
contains the photo-electric, or p.e., cell,
the gaseous triode tube, the control po-
tentiometer, the relay, and the power
transformer. The latter supplies all the
voltages necessary for the whole system.
It is the so-called half-shell mounting,
4-tube, midget radio tvpe, with a mount-
ing area 2%% by 3 inches and secondary
windings of 5-v. filament, 2.5-volt fila-
ment center tapped. and high-voltage
center tapped. The half-shell cover
should be removed and the transformer
fastened end-on with small angles -to
the box cover. A bakelite sub-panel,
(Figure 4), %-in. thick by 234-in. by
7-in., mounts on two brackets and
carries the tube sockets, the potentio-
meter, and the relay and filter con-
denser.

The relay is constructed from an old
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THE PHOTO-CELL UNIT

A photo tube, amplifier, poacer supply and relay are all

auto generator cut-
out. Get one with
a good armature
and contacts, but the condition of the
coil windings is unimportant since they
must be removed from the spool any-
way. Wrap a couple of layers of paper
around the exposed iron core, and then
wind the spool full of #36 enamel
copper magnet wire. Bring out the ends
of the winding separate from the core
and from ground. Mount the cutout on
its side, using a small angle to hold it
to the bakelite subpanel. Make the ten-
sion on the armature as small as prac-
tical. Obtain the stationary distributor
point and mounting as used on a Ford

inclosed in a single housing approximately 7% by 445 by

£V4 inches m size.

Model A distributor, and fix this also
on the subpanel so that a back contact
for the relay is provided. It is a good
idea to clean the surfaces of both front
and back contact points, to be sure that
good circuits will be made when put-
ting the equipment into operation.
When hooking up the transformer
windings, carefullv follow the diagram
of Figure 1. The windings are all con-
nected together into auto-transformer
fashion so as to get the proper voltages
and to allow correct relay functioning.
The center tap (Turn to page 316)

T he
RADIO
Voter

By Samuel Kaufman

HE town of Montclair, New Jersey,

I will be the scene of the first field

tests of the Radiovoter—the device
designed by Dr. Nevil Monroe Hopkins
which, it is claimed, can accurately meas-
ure the number of listeners tuned in to a
station at a given time. Also, the instru-
ment can be used to register listencrs’
votes on their likes and dislikes of pro-
gram fare.

According to J. R. Poppele, technical
chief of Station WOR, Newark, New
Jersey, which, along with the Public Scr-
vice Company of that state is cooperating
with National Electric Ballots in making
the Montclair test, about 1,000 homes will
be equipped with the Hopkins device in a
community of 10,000. This,” he says, will
give an excellent cross-section of the entire
section’s radio preferences when they are
asked to vote on them by means of the
Radiovoter.

Dr. Hopkins had announced a similar
device at a much earlier date. But he told

wwWw americanradiohistorv com

the writer that it now has many refine-
ments and is infallible. A highlight of the
instrument is that it can measure the
audience without any manual attention on
the part of the listeners. But when they are
asked to vote “Yes” or “No” on any dis-
cussed topic they will press a button at-
tached to the set.

The Radiovoter is mounted in a small
case about 4 inches in each dimension. A
tone signal of a special frequency will be

(Turn to page 299)
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A Real Set-Builder’s

Communication

Here is something for which many “dyed-
in-the-wool” set-builders have been look-
a 14-tube, 5-band “Communication
type’ receiver of professional appearance
that can be constructed from components
available on the open market.

THE COMPLETED RECEIVER

A top wieww of the receiver, without the tubes. This
showes the gencral arrangement of parts on the chassis.

HOUGH designed primarily to meet

the exacting requirements of long-
distance communication under adverse
conditions, the high fidelity and high
power output features of the finer broad-
cast receivers have also been incorpo-
rated. In fact, so far as practical, every
proven development in circuit design
which will contribute to superior per-
formance has been included. Where any
of these improvements require a variable
control for maximum efficiency and ease
of adjustment, then that control has been
placed at the front of the chassis where
it belongs. This results in a design
utilizing eleven variable controls, each
conveniently at hand. Needless to say it
is not necessary to twirl all eleven con-
trols to tune in a station, but the greatest
possible control of the receiver's capabili-
ties for differing conditions of reception

is available.

HE selectivity
of the i.f.
stages of this

new receiver design
may be varied at will from the razor-
sharpness of crystal filtering, required
for communication work, to the extreme
broadness necessary for high-fidelity
reproduction, by means of electrical
band - expanding transformers. = The
built-in Lamb noise-silencing system
enables reception of c.w. under most
adverse conditions. Amplified a.v.c.. a
beat-frequency oscillator, and r.f. am-
plification on all bands down to 10
meters are included in this new design,
as well as provision for an “R” meter,
if desired. The audio system, which
generally is given little attention in
strictly communication receivers, incor-
porates push-pull beam power 6L6’s so

FIGURE 1: WIRING DIAGRAM

that full advantage of the high-fidelity
features may be realized. .

Double Chassis Used

The mechanical design involves the
use of a main chassis and a sub-chassis
assembly. The main chassis carries the
i.f. units, audio and power supply com-
ponents. The sub-chassis carries the
all-wave tuning unit.

The 8-inch oval tuning dial has a scale
for each band, calibrated in kc. and mc.
A secondary circular scale and indicator
located near the center of the tuning
dial gives excellent mechanical band-
spreading, ranging from over 3 inches
travel on the 20-meter band to nearly
27 inches on the S-meter band.

The circuit diagram of the tuning unit
is shown in Figure 2. Here three metal
tubes are used with a 260 mmf{d., 3-gang.
low-minimum-capacity tuning condenser
in conjunction with five sets of coils
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Speciall

661499

(Meissner “‘Communi-
cation” 14-5 Kit)

By Clifford E. Denton
(Part One)

2
-3
—

with air trimmers designed to cover
ranges extending from 550 to 60,000 ke,
without “skip™.

The use of the 6]7 tube as the oscil-
lator in conjunction with the 6L7 mixer
tube provides a very stable circuit com-
bination with high conversion conduct-
ance for the mixer stage.

The Circuit Employed

A complete circuit diagram of the
receiver is shown in Figure 1. Here the
detail of the crystal filter with its im-
pedance-matching transformers and
rhasing condenser is indicated before the
mput grid of the 6K7 first i.f. tube. The
plate of this tube is connected to an
iron-core type, variable electrical band-
expanding transformer which in turn is
coupled to the 6L7 second i.f. tube.
The -grid circuit of this 6L7 tube also
connects to the 6]7 noise amplifier tube
and the grid of the 6K7 a.v.c. amplifier
tube. The 6R7 tube serves as a second
detector-amplifier with its triode output
transformer-coupled to the push-pull
616 power stage.

A 6C5 tube is used in the b.f.o. circuit
in a conventional manner. The pitch
of the beat note is adjusted by variation
of the smali knob located on top of the
b.f.o. coil cam.

The i.f. band-width switch provides
four positions which can. be designated
as crystal (C), selective (1), medium
(2), and high-fidelity (3).

High Power Output

The a.v.c.-b.f.e. switch has four posi-
tions which permit operation of the re-
ceiver with or without a.v.c. action when
using the beat-frequency oscillator or
with it disconnected.

The 3-position stand-by switch serves
to adapt the set for operation with either
loudspeaker or head-phones or tempo-
rarily to kill reception while transmitting
without disturbing other connections.

The power-supply unit is standard in
design, using a 5Z3 rectifier and a two-
section filter. The speaker field is used
as one section of the filter and any large
speaker having a field resistance between
1000 and 1500 ohms will be satisfactory.
It is advisable to use a high-quality 12-
inch speaker capable of handling 12 to
14 watts as the output on the broadcast

e TO 100V, SCREWN
T ————————" VOUTAGE JUPPLY

300 OHms

i e BB 70 BIAY CONTROL

% warr

Bip To 280 vour

jap.sg

T
LY i
N .
i

= suem

B Tacyvar AC

e HEATER S UPPLY

BAMK o wave Bus

WiTE TLR

GAN CONTROL.

THE R.F. UNIT

Figure 2: This unit, including the r.f. stage, oscillator and mixer stages, is provided
completely awired and approximately aligned. Above are shown the top and
bottom wieacs and the circuit diagram, Figure 2.

band can be brought to a high level.

The first step in the construction of
this receiver is the preparation of the
chassis and the mounting of the various
component parts in their proper places.
The chassis is available ready-drilled,
folded and lacquered. or complete drill-
ing specifications may be obtained from
the booklet of instructions put out by
the tuning unit manufacturer.

Wiring Precautions

The parts list should be studied very
carefully and all materials should be on
hand before beginning assembly.

Be careful in making ground connec-
tions. It is better practice to scrape the
chassis at the grounding point and make
connections between chassis and terminal

BELOW DECK

This photograph shoacs the location

of the major parts under the chassis

and azill help to provide some idea
of the aciring.
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of unit to be grounded with a short
length of tinned copper wire.

The wiring of this receiver should
follow as closely as possible the pictorial
layout in the instruction booklet. All
leads should be kept short and direct
with grid and plate leads laid close
to the chassis and separated from each
other. Wire the filament circuits first,
using No. 18 gauge or larger tinned
copper wire. -

Construction Hints

The remainder of the wiring may be
completed in any order that pleases the
constructor as long as the various parts
are placed in their proper locations as
indicated in the layout. It is easier to
mount the tuning assembly last as this
will provide more working room in the
chassis for socket wiring, etc. The
power transformer and push-pull audio
can be mounted at the same time as the
tuning- unit so that the heavy bulky
units which complete the receiver are
added after most of the work is com-
pleted.

Tuning Unit Pre-wired

The complete schematic diagram of
the tuning unit is shown in Figure 2, and
includes all parts furnished with the unit.
The antenna and ground terminals are
mounted directly on the unit and inter-
nally wired to the assembly. Only six
connections are brought out of the unit
to be wired to the rest of the receiver.
These leads are color-coded and are
indicated in Figure 1.(Twurn to page 292)
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FIGURE 1.

OUTDOOR MOVIE PROJECTION BOOTH

Rapio NeEws ror NovEMBER, 1937

\

FRVICE
BFNCH

A 'DOUBLE-BARRELED
SERVICE SIDELINE

OUBLE-BARRELED because it ad-
vertises the serviceman and at the
same time brings him in a quite accept-
able additional income during the fall
months., True, the summer is over as
this goes to press, but there is just a
comfortable length of time in which to
promote the idea and acquire the essen-
tial equipment.

HE idea is simply a free weekly out-

door presentation of motion pictures as

exemplified in the original conception
and execution at Schoharie, N. Y. The
town bears all the expenses—purchases most
of the equipment and rents the P.A. system
from a local serviceman who is also paid
tor staging the show. In the case of Scho-
harie, the serviceman is Edward Scribner,
a frequent contributor to RAp1o0 NEws. The
village is amply repaid for its expenditures
by the thousands who flock to Schoharie
every Thursday night and who necessarily
patronize the local merchants—not to men-
tion the hot dog, peanut, pop corn and
hamburger stands, soda fountains, liquor
store and bars. To make certain of at-
tracting the younger and more money-free
clement, a street dance is staged simulta-
neously with the free movies. Several hun-
dreds of camp chairs are also rented at ten
cents each for the comfortable viewing of
the show.

A Special Trailer

A special trailer was built to house the
projection equipment, amplifiers, mike and
turn-table. This is shown in Figure 1.
There are no springs on this trailer, thus
making it unnecessary to block it up dur-
ing the performance. The projection booth
is located directly across the street from
the County Court House, the lawn in front
of which helps provide adequate projection
distance. The Court House is shown in
Figure 2, and the screen will be seen rolled
on the grass. This is raised by ropes
directly in front of the lights with the
speakers slightly to each side. Ordinarily
only the four large speakers are employed
which provide adequate coverage for an
audience of several thousand.

Figure 3 shows one corner of the in-
terior of the projection booth, illustrating
the amplifier, turn-table and Astatic Tru-
Tan pick-up which provide a high quality
of recorded entertainment for a period of
an hour or so before it is dark enough for
tha pictures.

Aside from the cash income for operating
the projectors and renting the P. A, system,
the serviceman benefits almost as directly
from the advertising and publicity afforded
by his association with the enterprise. His

public-address equipment rarely “collects
dust,” and he is the logical person from
whom to purchage radios, electrical appli-
ances and related service.

It should not be a difficult task to put

. over this idea in any progressive commu-

nity with a population of 1200 or better.
The town board need only be convinced
that the scheme is profitable and it
shouldn’t require much more than a blunt
pencil to demonstrate what a weekly in-
vasion of several thousands in a buying
mood can do!

The objection will usually be brought up
concerning the possibility of rain—which
objection has in no way curtailed the
success of the venture in Schoharie,
where the frece movies have been run
in the open air since way before the
days of talkies. They ran two consecutive
summers and falls without a single rainy
Thursday night—actually running forty-
seven consecutive Thursdays without rain.
On the few occasions of rain, the pictures
are presented inside the local theater—still
free! Why not try it out this fall or at
least make plans, now, for next summer?
If any one wishes actual data on expenses
involved——policing, films, lights, projectors,
booth, incidentals, etc.—drop a line to the
Service Editor of Rapio NEws.

THIS MONTH'’S
SERVICE SHOP

Plenty of room, adequate equipment and
a generous supply of light go a long way
toward establishing success in any tech-
nological field. Our Service Shop for the
month (Figure 4) stacks up well on.these
important counts. The shop is that of

Vance Lind, St. Paul, Nebraska. He tells
an abbreviated but interesting story him-
self: “It was impossible to get all the Ser-
vice Bench in the photo. To the left (and
out of sight) is a complete Bench equipped
for servicing battery sets—automotive and
32-volt designs. We have quite a few of
the ldtter in these parts. Out of range to
the right are parts bins and a new point-to-
point analyzer. All of the panels on the
Bench—which include practically every
worth while bit of testing equipment—are
removable so as to facilitate change or
modernization at any time.

A “Young” Old Timer

“I’'m not so old, but still rate somewhat
as an old timer. I remember when the
editor of Rapio NEws was running Popu-
LAR RADIO magazine and that dates a while
back. I still have some of the 1924 issues.
I am a graduate of the R. C. A. resident
school in Chicago. That sign to "the right
means exactly what it says—‘minimum
labor charge, $1.50.

“Incidentally, the population of our town
is only 1621, but we do a lot of work for
dealers within a radius of better than a
hundred miles.”

Vance Lind tells us that he has a few
other innovations in his shop and if we’re
interested he’ll send along the dope. We
sure are, Vance-——so let 'em ride! And that
zoes for all you servicemen with something
new !

THE DAY’S WORK

Arthur Strand of Baltimore, Md. sends
us the following dope on—

PLENTY OF ELBOW-ROOM IN THIS SERVICE SHOP!

Figure 4. I'ance Lind’s Service Shop at St. Paul, Neb., features this well-laid-out
Bench fitted avith all the necessary conveniences.

wwWw americanradiohistorv com
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THIS MONTH

Novel Sideline . . . Service
Shops . . . Mail Order Sets
. . . Battery Sets . . . Majes-

tic . . . Belmont . . . Service
Notes

By Zeh Bouck,
Service Editor -

Unknown Brand Receivers

“I’'m not knocking all goods sold under
unknown ‘Brand’ names, but there’s no
doubt about it that many of these sets are
not what they should be due sometimes
to careless construction (particularly in the
wiring) and lack of inspection and test
Some of these sets are never tested—or
certainly they wouldn’t be sold. These re-
ceivers are made for various dealers or
other sales organizations by different manu-
facturers who apparently are negligent so
long as their names are not tacked on
the chassis.

“I have had many complaints from clients
who have bought such receivers, hooked
them up in accordance with directions, and
then sat down to listen to Shanghai—but
couldn’t even get a local station. My first
check is always on tubes. Some of the
tubes sold with such receivers are a lot of
grief. Then I used to give the chassis a

Figure 3. Inside the projection bootl,

showing the amplifier, turn-table and
Tru-Tan pick-up.

regular going over with test equipment. I
have found, however, that I waste a lot
of time doing this. A good visual inspec-
tion is next in order after the tube check.
In the majority of cases you will find a
by-pass condenser that has never been con-
nected—or a resistor that is not performing
for the same reason. Sometimes the wires
may not even be present! If the complaint
is noise, the trouble will more often than
not be traced to an unsoldered connection.
If one band is good, and another not (or
noisy) check the connections on the wave-
band switch. If the set is dead on one
band, there probably isn’t any connection
at alll!l!

“The funny thing about these sets is that
they are very good as a rule once you get
them working and represent a real value
to the consumer . . . unless the service
charge runs too high. Hence I advise you
to use your eyes before you do the an-
alyzer.”

Bias Adjustment in Battery Sets

“During the last few years the use of
bleeder networks across a portion of the
‘B’ battery circuit has become almost stand-
ard as a method of obtaining ‘C’ bias in
batterv-operated receivers. However, unless
the drain through the resistor network is
equal to the current consumed by other
parts of the receiver, the ‘C’ portion of the
‘B’ battery will not discharge as fast as
the remainder of the ‘B’ supply, resulting
in an improper bias and distortion as soon
as the batteries begin to go down even

Figure 6. An improved circuit which
avill even up the battery drain.

Ri=100,000 101 MEG.

Rz = 100,00070 .5 MEG.

R3=150 OHMS

R4=1,000 OHMS

Rs = 2,000 OHMS

Re = 2,000 OHMS

R7 = 5,000 OHM POTENTIOMETER
OR. RHEOSTAT

C1,C2 + BMFD (or LARGER)- 2510 50V.

AUDIO GRID RETURNS
IF —

+22%

R2 R4 Rs

(o]
+ -16%  +9 -22%
AUDIO GRID RETURNS

7 AL

FIG.7 N

BO+ «——22% ——» -
-B 22%V. B-

Figure 5. Typical “C” bias network
on battery recewwvers.

Figure 7. Another way of getting the
most out of the “B” batteries.
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Figure 2. The screen is suspended in
front of the Court House.

slightly. In sets using circuits similar to
that shown in Figure 5, the ‘B’ batteries
frequently must be replaced when the vol-
tage drops to around 40 volts.

“It is not advisable for the average ser-
viceman to attempt to revamp the bleeder
networks. Figure 6 shows a simpler method
of overcoming the difficulty by using a
tapped 22.5-volt ‘C’ battery instead of
making connections to the ‘B’ circuit. An-
other method is shown in Figure 7, which
employs a 5000-ohm variable-resistor in
series with the neltwork, which tends to
move the ‘C’ voltages toward the positive
end of the network. The customer should
be warned that the variable resistor should
always be sct for zero resistance when new
‘B’ blocks are installed.”—Harry D. Hoo-
ton, Radio Service, Henderson, West Va.
Mr. Hooton, a familiar contributor, also
sends us the following item on—

1F4 Output

“When replacing output transforniers
from 1F4 tubes to permanent-magnet dy-
namic speakers, especially when the trans-
former is of the universal type, trouble
may be encountered due to a slight mis-
matching. The writer has found that the
distortion and rattling on certain audio fre-
quencies can usually be eliminated by plac-
ing a mica condenser from the plate of the
1F4 tube to negative filament. The capacity
should be as small as will correct the diffi-
culty—usually from 250 to 2000 mmfd.”

Majestic Model 66 Auto Radio

“When working on this set, do not re-
place the grid caps on the 89 output tube
and the 6C7 first audio stage in the wrong
order. Unless guarded against, this mistake
is the most natural connection, since the
leads must be crossed for proper operation.
Otherwise the first a.f. stage will be cut
out causing a very weak response with ap-
parently everything in good order! The
correct connection is shown in the drawing
of Figure 8.”—George H. Koether, Jr.,,
Severns Park, P. O., Round Bay, Maryland.

The proprietor of “The Little Old Repair
Shop”, New Orleans, La., checks up on—

Belmont Radio Model 1170B

“A common complaint with these re-
ceivers, even when new, is non-operation
with tubes checking okay. The probable
location of the trouble is in part No. 100.20
—a .1 mfd. condenser which will be found
at the base of the 6F3 tube. It is connected
from the center of two 100-ohm resistors
which are hooked in series from the plate
of the 6F5 tube to the primary of the

(Turn to page 292)
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Inexpensive, Easy-to-Nake

NEON-TUBE
Oscillator

The gas tube makes an ideal tube for
a simple audio oscillator for code use or
tone modulation

By Emil Buchwald

T T =
LA W R P ey

Ravio News ror NoveEmBER, 1937

cillators provide an interesting

and fruitful subject for study by
the experimentally inclined. They are
simple and inexpensive to build and
serve many purposes as well as the
more expensive types of audio oscil-
lators. They are by no means instru-
ments of laboratory precision character,
inasmuch as they do not maintain cali-
bration accurately and their output is
not sine-wave. But as a source of a.f.
energy for modulating test oscillators,
for roughly checking frequency discrimi-
nation an audio equipment, for testing
modulation and for code practice they
are excellent. .

The fundamental circuit of a neon-
tube oscillator is shown in Figure 1 and
the circuit in Figure 2 is that employed
in the model shown in the photographs.
The frequency is a function of the re-
sistance, capacity, applied voltage and
the constants of the tube. To change
the frequency any of the first three
factors may be varied. In the unit
described here the capacity is made con-
tinuously variable and provision is made
for connecting different resistance values
externally. With only two resistors this
arrangement permits a coverage of ap-
proximately 50 to 10,000 cycles.

NEON-TUBE audio-frequency os-

Construction

The whole assembly is mounted on a
chassis and placed within a small steel
box, 9 inches by 6 inches by 5 inches in
size, which may be secured from any one

of the radio supply houses for a rea-
sonable sum.

Exact physical dimensions of the lay-
out will not be given since the layout
is not at all critical. In fact a bread-
board layout can be used if desired, pro-
vided precautions are taken to avoid
accidental contact with the line voltage.
A good idea of the arrangement of the
model can be obtained from the photo-
graphs. In this instance the chassis is
merely a flat piece of No. 18 gauge steel
bolted to the top panel with two
brackets, so that the whole unit may be
removed from the box in its entirety.

The Neon Lamp

To prevent the box from being “hot”
all the parts including the variable con-
denser are insulated from the box and
the negative of the B supply grounded
to chassis through a .1 mfd. condenser.
To avoid losses in the circuit, a socket
is not used for the neon lamp; instead
it is soldered directly 'to the stator of
the variable condenser with a small strip
of copper. The neon lamp is one of the
standard 1-watt size and preferably one
which does not have a built-in limiting
resistance.

The tube line up consists of a 37 am-
plifier and a 12Z3 rectifier with their
heaters connected in series, and in series
with a standard line cord resistance of
310 ohms. It operates from either a.c. or
d.c. lines. A 10,000-ohm1 potentiometer
in the plate circuit of the 37 serves as
a means of varying the output. 0.1 mfd.

THE COMPLETE SCHEMATIC CIRCUIT
Terminals 1, 2 and 3 are brought out on the front panel, as shoan in the upper-
left hand corner of the photograph (beloaw). This permits changing R4 for dif-
ferent ranges.

A SIMPLE ARRANGEMENT

This inside wieaw of the unit shows the
layout of parts for the oscillator.

blocking condensers are inserted in the
output leads so as to isolate the d.c.
voltage. The line switch is mounted on
the back of the potentiometer, so that
this unit serves a dual purpose avoiding
the drilling of an additional hole in the
panel.

To make the instrument as flexible as
possible the three stators of the variable
condenser are connected to three binding
posts on the panel so that any combina-
tion of resistance and capacity is possible
to take care of various frequency ranges.
For the highest range a 5-megohm re-
sistance is connected between terminals
1 and 3. To extend the range into the
medium frequencies a jumper is con-
nected from 1 to 2. For the lowest
range, starting at about 40 or 50 cycles
a 70-megohm resistance is connected be-
tween 1 and 3 with a jumper from 1 to
2. The resistance units may be mounted
on small strips of bakelite with banana
plugs if desired, to facilitate quick
changing. These values are to be con-
sidered as being only approximate as
conditions and constants vary with dif-
ferent parts used in the construction.

If still lower frequencies—even as low
as 1 cycle per minute—are desired, they
may be obtained by connecting both a
resistor and a larger condenser in parallel
between terminals 1 and 3, with a
jumper shorting terminals 1 and 2.
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Some Important Considerations for

MosiLE P. A.

By Harry Paro

OBILE P.A. requirements differ
substantially from those of
any fixed installation, whether

indoor or outdoor. The differences
found in practice are reflected in typi-
cal characteristics of design which dis-
tinguish mobile equipment as such. The
specific needs to be met by mobile ap-
paratus may be grouped under several
headings. For example:

Mobile Requirements

Output Power. Roughly, fifteen watts
represents about the lowest power out-
put limit for mobile sound equipment
that can compete successfully with
moderate traffic noises. For many ap-
plications considerably higher output is
necessary, since in much mobile work
the automobile carrying the sound sys-
tem moves rapidly past the listener,
perhaps through a street in which traf-
fic noise is heavy. A message of appre-
ciable length is partly lost, under such

circumstances, unless volume is suf-
ficiently high. _ _ _
Coverage. Since mobile work is pri-

-marily outdoor work, projector-type
speaker baffles are favored. Flat baffles
give excessive volume near the appa-

INSIDE THE SOUND TRUCK

A serviceable amplifier and a turn-

table are the heart of any mobile P. 4.

installation. The llustrations below

show the Lafayette Model 321-P port-

able sound system and the Model
275-4 amplifier.

ratus, but insufficient volume at the
fringes of a scattered crowd. Flat
baffles also increase the difficulty of
avoiding feed-back when a microphone
is used in the truck or car.

Power Sources

Power Source. Four general types of
power sources are possible. The ordi-

nary vibrators, as used in auto radios,

have inadequate output for high-power
P.A. work. The a.c. generator belted to
the fan pulley of the automobile or
truck has received some degree of ac-
ceptance. In the experience of the
writer, however, these generators do not
respond very satisfactorily to the high-
ly-variable demands of a Class B ampli-
fier, and are not built large enough to
provide high volume with Class A ampli-
fiers. A third power source, by far the
most common and in general the most
satisfactory, is a rotary-converter oper-
ating from the storage battery, and sup-
plying the tubes directly. without need
for an a.c. power pack. The usefulness
of this system is limited by the capacity
of the average storage battery, and it
becomes increasingly impracticable with
audio requirements above 30 watts. For
greater volume a standard a.c. system
and gasoline-driven a.c. generator are
almost always to be preferred.

Dual Usage

Flexibility in operation is a vital eco-
nomic requirement. The majority of low
and medium-power P.A. amplifiers con-

THREE SOUND TRUCKS

Above: Three examples shoacing

method of mounting loudspeakers, for

general coverage, for foracard projec-

tion and for both foracard and back-
acard projection

tain built-in rotary converters, the out-
put of which is high-voltage d.c. The
great majority of users find that an
amplifier of that type constitutes a dead
investment during a considerable period
of time, whereas if it could be converted
to a.c. operation it would yield a much
greater return upon its cost. Manufac-
turers commonly provide power packs
for their mobile (Turn to page 310)
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Practical Pointers for Servicemen on Servicing

MOVIE SOUND

(Theater <Acoustics)

ment that almost anything which

can be done, short of a Colonel
Stoopnagle-ish job, ought to result in
some improvement. About the worst
that could happen is that so much treat-
ment might be applied that the theater
would become ‘“dead.” This possibility
1s somewhat remote and need not be
feared if the few precautions discussed
below are observed.

Selling Acoustics

In connection with selling the idea
of acoustic treatment, the same resist-
ance will develop as was .found to the
idea of servicing the equipment. The
same remarks apply here with equal
force. In addition, the serviceman
must never make the fatal error of
promising what the results will be.
Rather, if one has the confidence of the
theater owner to the extent that he is

SO many theaters need acoustic treat-

willing to discuss the idea, it may be.

pointed out, without great damage to
one’s chances of getting the job, that in
no case can the results be rigorously
foretold. Some reasonably accurate
estimates may be made, especially in
cases where there are echoes, but where
it is chiefly a matter of correcting ex-
cessive reverberation, it will be best to
remain discreetly silent about what the
results will be.

Correcting Reverberation

- There are only two conditions which
may usually be corrected by acoustically
treating a theater. These are ‘“reverbera-
tion” and ‘“echo.” So-called interfer-
ence patterns are corrected, generally
by re-locating the horns. This difficulty
is seldom met and will not be discussed
here. :
“Reverberation,” or more properly,

By W. W. Waltz

(Part Four)

“JYHE subject of theater acoustics, or,

more properly, treating adverse
acoustic conditions, may seem to be far
beyond the scope of the radio serviceman
who is trying to gain a foothold in theater
work. However, the previous articles
have stressed the “learn by doing” idea
and this holds true even in acoustics.

“reverberation time,” is defined as the
time required for a sound of specified
intensity to die away to inaudibility.
Reverberation time can be measured,
btit since the calculations indicated be-
low are necessary in any case, it is just
as well to apply them to the initial de-
termination of the reverberation time.
The Bureau of Standards (Circular 380)
gives the following formula:
0.05V

t =
A
in which
t = reverberation time, in seconds
V = volume of room, in cubic feet
A = “total absorption”

Figuring Absorption

The quantity A in the above equation
is equal to the number of square feet
of each of the different kinds of ma-
terial in the room times the absorption
coefficient for that particular material.
Assume that a theater has ordinary
plaster walls with a total area of, say,

2700 square feet. Tables of absorption
coefficients give a value of 0.033 as the
coefficient for plaster. This multiplied
by 2700 gives 89.1 as the absorption of
the walls. The floor, ceiling, stage open-
ing, and seats are similarly calculated.
The sum of all of these absorption units
is A in the formula above. It is usually
customary to calculate the absorption
of the theater for half-audience and
full audience, and, if the reverberation
times for these two values of A are
greater than the acceptable limits,
acoustic treatment is needed.

Applying Formula

Sabine has given the following rough
rule to determine the need for acoustic
treatment: If the ratio of the volume
of the theater in cubic feet to the aver-
age audience is greater than 150 then
the room will in all probability be too
reverberant.

Acceptable limits of reverberation
time for various size rooms and for
either half or full audience are given
in Table Two. (Circular 380, Bureau of
Standards).

Let us assume a theater having a
volume of 180,000 cubic feet given by
the following dimensions; length 120
feet, width 50 feet; and height 30 feet.
The walls and ceiling are plaster, the
floor, concrete, of which 30 per cent
(aisles, etc.) is covered by carpet. It con-

. tains 800 seats, upholstered, seat and

back, in hair and leather.
- An Example

The area of the four walls equals
16,200 square feet. These surfaces, be-
ing of plaster, have an absorption of
0.033 per square foot, a total of 535
units.

Thirty percent, or (Turn to page 316)

_
TABLE 1: SOUND ABSORPTION COEFFICIENTS TABLE 2 ACCEPTABLE
IMITS OF
CONCRETE .. .. ............. ... 0.015 REVERBERATION
. TIPS - VOLUME OF ROOM TIME (SECONDS)
GLASS, SINGLE THICKNESS. . ... ... ... . .. ... 0.03
MARBLE ... ...... . ool (IN cusic FeeT)
ngEng\ENQI_N DOW. . .. . 1.0 HALF FULL"
R O 2N 0 k. AUDIENCE | AUDIENCE
STAGE OPENING (DEPENDING.ON FURNISHING). . . 0.25-.4 '
VENTILATORS(SO PER CENT OPEN SPACE). ... ... .0.50
WOOD, VARNISHED . .. .. .. .. ... ... 0.03 10,000 09-1.2 | 0.6- 0.8
AUDIENCE,PERPERSON . . . .. . ... . .. ...4.7 25,000........... .. ... ... ... 1.0-1.3 | 0.8-1.1
SEATS, UPHOLSTERED, DEPENDING ON MATERIAL 50,000........ ... . . ... ... .. 1.2-15 {0.9-1.3
AND LINING, PER SEAT... . .. .L.O-2.5 100, 000 suusunssises sk s i, - 15-181]11.2-15
SEAT CUSHIONS, COTTON,COVERED WITH 200, 000 ismvnsnanssmsing 1.8-20 | 1.4-1.7
CORDURQY, PERSEAT.. ......2.2 400,000 |21-23|1.7-2.0
SEAT CUSHIONS, HAIR, COVERED WITH CANVAS 600,000. 23 -26(18-2.2
AND LIGHT DAMASK, PER SEAT . .. .. .. 2.3 U0 000 e e s s o 2.5-28 1.9- 2.3
SEATS,UPHOLSTERED IN HAIR AND LEATHER, 1.000Q.000. 55 26-29| 21-2.5
SEAT AND BACK,PERSEAT. .. .. ... .. 3.0
WOOD SEATS,FOR AUDITORIUMS, PER SEAT. .. .. ... .. 0.1

wvw americanradiohistorv com


www.americanradiohistory.com

KHapro NEws ¥OrR NOVEMBER, 19

Here It Is At L&st.’

PUSH
BUTTON

Tuning
(The Midwest Model VT-20)
By Wm. C. Dort

g 277

HE introduction of “Motorized Push-

Button Tuning” in the new 1938 Mid-
west 20-tube Deluxe receiver, represents
a new era in simplicity of operation and
ease of tuning. By simply pressing a but-
ton vou can tune in any one of your nine
favorite stations quickly, quietly and ac-
curately. The push-buttons control a
small motor which does the actual work
of tuning, eliminating all thought and
care on the part of the broadcast listener.

UNING is truly automatic in this
I new receiver; no need to know the
wavelength or frequency setting of
the station. Touching a button, the
motor goes into operation, speeds the
dial and the attendant tuning-condenser
assembly toward the station desired, and
at the same time a colorful “bull’s-eye”
dial-light zips across the dial scale to
locate itself behind the station selected.
With “Motorized Tuning” an electrical
arrangement is provided for stopping
the motor at the exact center of the
station, thus, preventing “off-center tun-
ing.” Electrical tuning is remarkably fast.
The manufacturer claims an average of
14 of a second for tuning between sta-
tions, and Rapro NEws tests indicated
less than one second under the worst
conditions.

ELECTRIC MOTOR CONTROL

This is a close-up wiexw of the com-

mutator and contact brushes mounted

on the rear of the tuning condenser.

This device interprets the push-buiton

orders and transmits them to the elec-
tric_malor.

The Midwest sys-
tem is shown schem-
atically in Figure 2.
In order to simplify the diagram only
one push-button and contact finger is
shown. The motor has one commutated
rotating armature and two stationary
fields. Rotation of the motor is either
clockwise or anti-clockwise depending
upon which field is used. As shown in
the diagram power will be applied when
the button is pressed, completing the
circuit through the commutator and the
anti-clockwise field in such a way as to
cause anti-clockwise rotation of the vari-
able condenser and its commutator.
Rotation will continue until the insulated
segment arrives under the contact finger.

Nine Contactors

There are nine contact fingers which
can be set to nine stations so that when
any one of the nine push-buttons is de-
pressed the corresponding station is
tuned in. The tenth or red button is used
for turning the set off.

Figure 3 shows the rear view of the
commutator and contact brushes or
fingers mounted on the rear of the vari-
able tuning condenser. The shaft of the

ANTI :
CLockwise CLockwisE
FIELD I HELD \
L
MoToR
BRUSHES ARMATURE
BELTED To CONDENSER
LINE CURRENT 2 \
/0voiT-ac 42 Bvat \
\
\ \
TRANSFORMER \

on ﬁgj%’@ fg l

N GROUND

/CONTACT FINGER
]

~——— —— ———

/
~/INSULATED /

T /

5 JSEGMEN )
/COMMUTATOR
7 ON (ONDENSE

FIG. 2

A SET THAT TUNES AUTOMATICALLY

Without a doubt the most outstanding refinement in this
neaw 20-tube receiver is Touch-Button Tuning.
illustration the motor awhich does the actual work of the
tuning is shown at the left and to the center rear is
shown the commutator and contact brushes and also
the ten-button panel.
tuned by hand awithout resorting to the automatic device,
especially when fishing for DX stations. The left-hand
top knob is the manual tuning control.

In this

Of course, the receiver can be

condenser extends out through the con-
tact finger assembly and connects to the
commutator. The segments of the com-
mutator are not shown, the line of
separation runs diametrically through
the shaft from the arrow and “heart.”
Note that these contact fingers can be
freely moved around their holding ring.
To adjust the set to a desired list of
stations is, therefore, a simple matter
and it is equally easy to change to a
second or even a third choice of stations.

Speedy System

The motor is of the series type and
is capable of exerting a force of 10
inch-ounces with armature blocked. This
high starting torque is to insure speedy
operation of the entire system.

No attempt is made to stop on the
station without overshooting. The high-
speed and inertia of the system neces-
sitates overshooting. It will be noted
that when this condition occurs, reverse
voltage is applied automatically. The
high starting torque of the motor causes
it to immediately (Twurn to page 317)

wwWw americanradiohistorv com



www.americanradiohistory.com

278

Ravto News wor NoveEMBER, 1937

-

a—— -
|

® Crystal Oscillators
® Tube and Circuits

@ Protecting Crystals
® DPreventing “Drift”

@ A New Superhecterodyne i

Conducted by
E. M. Walker

Editor for Amateur Activities !

Choosing A

CRYSTAL
Oscillator

ELTABLE operation of an amateur
transmitter, either 'phone or c.w., is
dependent to a large degree on the sta-
bility of the signal put on the air. With-
out such stability a station emits an un-
stable signal and, in addition to violating
regulations, is causing serious disturbance
on already crowded bands. The most seri-
ous QRM is caused by them. One sta-
tion in this category can cause more
QRM than ten or twelve normally oper-
ated stations.

REAT care should be taken in the

selection of the type of oscillator

used in an amateur transmitter and
its construction. Both these factors are im-
portant. The type selected should be one
that meets the driving requirements of the
tube following it in the transmitter. At the
same time the design, arrangement of the
components and operation of the unit
should be considered with the sole view
of obtaining an output that is adequate;
that is without appreciable drift; that does
not endanger the crystal and one that is not
affected by climatic and other conditions
in the transmitting room.

Using Various Types of
Oscillator Tubes

The principle of all crystal oscillators is
the same. Three types of tubes are used
for them, thus permitting their classifica-
tion as, triode-tube oscillators, pentode-tube
oscillators and power-tube oscillators. The
choice of type will depend on the power
output requirement; the i{requency on
which it is to bhe used; and whether or not

[
nr

L g %
=,
:

~
8_ 50 OKMS
002
-~ B § MFD.
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SIMPLE TRIODE CRYSTAL %

OSCILLATOR

it is to be used as an oscillator-doubler,
quadrupler or just a straight oscillator.
The most commonly used tubes in crystal
oscillators arc receiving type pentodes and
tetrodes, designed for audio amplification
work. Tubes in this category are the 47,
41, 42, 61.6, 39 and 2A5. All of these tubes
are excellent oscillators and will deliver
more than 10 watts of power. Higher out-
puts are obtainable from such tubes than
from triodes because of the screen which
accelerates the electron flow to the plate,
and permits the use of higher plate voltages
without endangering the crystal. Plate
voltages as high as 500 volts may be used
on tubes of this type. In general, the screen
voltage should be about 100 volts and is
obtained through a dropping resistor.

Triode Oscillators

Triode oscillators by-and-large, are the
simplest to construct, and when operated
conservatively will provide a stable output,
but usually have a low harmonic output
and therefore must be followed by an
amplifier whose grid circuit operates at the
oscillator frequency. Plate voltages higher
than about 250 wvolts cannol be wused.
Higher plate voltages will increase the crys-
tal current to a point where the quartz
cannot stand up under the strain and, con-
sequently will crack. The danger of crack-
ing a crystal is increased at higher fre-
quencies. But there are a number of ad-
vantages in using triodes as oscillators. One
of the most popular types of crystal
oscillators used a type 53 or 6A6 (a twin
triode) as oscillator and oscillator doubler.
Within the last year, the 6C3, a metal tube,
has become popular as an oscillator tube
used in conjunction with tubes ol low-
power driving requirements such as the
616, 807, RK39 and 802.
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Transmitting pentodes are the latest addi-
tion to the family of oscillator tubes. Their
use facilitates obtaining a high order of
output from a crystal oscillator, but most
ol the tubes in this category will give a
higher output in proportion to input if a
smaller oscillator tube is used to excite
the grids of these pentodes. The tubes in
this group are the 802, the 807, RK?23,
RK25, RK20, RK28, and 804. The first
lour tubes are in the lower power class and
therefore may be used as crystal oscillators
with greater efficiency than tubes of receiv-
ing types. The latter tubes are real power
tubes and will provide high outputs when
used as the only {ube in a transmitter, but
are not recommended as crystal oscillators
driving high-poswer stages in 'phone trans-
mitters.  However, they are all right in
c.w. transmitters.

Regardless of what type of tube is used
in the crystal oscillator, good design has as
much to do with the stability of the unit
as the grade of the components employed.
Modern practice calls for mounting the
parts on a melal chassis and the use of
the shortest possible leads. In any case a
high-capacity tank condenser (between 30
and 100 mmfids.) should be used. While
this may tend to lower the output it will
agreatly add to the stability which is far
more important in a c¢ryvstal oscillator than
output.

Tube heating is one of the greatest causes

OSCILLATOR USING TWIN
—" TRIODE 530r6A6 TUBES.

0 +400

THE LESTET OSCILLATOR UNIT THAT USES
6C5 OSC. AND A 6L6 OR 807 DOUBLER-

AMPLIFIER.
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(ﬂ A Department

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

of drifting in crystal oscillators, therelore,
regardless of the typce tube used, it should
be operated as conscrvatively as possible.
It often is desirable to usc an additional
lower-powercd amplificr in the transmitter
in order that the oscillator may he operated
at a conservative voltage. A few degrees
change in temperature ol the cryvstal will
result in several kilocvcle drifts with X and
Y cut types.
47’s, 41's, 2AS’s

For low-frequency operation (i.e. 75 and
160 meters) tubes of the 47, 41 and 2A3
are excellent oscillators. When (tubes in
this category are used with 400 volts or
less on the plates, they are extremely stable
and will deliver more than sufficient output
to drive a medium-powered triode such as
a 210 or tubc of similar power requirc-
ments. However, these tubes arc not par-
ticularly rich in harmonic ouftput and
therefore the tube following should Dbe
operated at the crystal frequency.

The “Tri-tet”

If a high harmonic oulput is desired it
is advisable to use tubes capable of opera-
tion in “tri-tet” circuits such as the 802,
S07, 61.6, RK23, RK25. 80 and 39. The
“tri-tet” principle uses the oscillator tube
as a frequency multiplicr by operating the
grid at the crystal frequency and the plate
at double the crystal frequency. Also it
may be used as a quadrupler but unless
extreme care is uscd in adjusting the circuit
it is apt to put a strain on the crvstal.
Only a few of these tubes are suitable as
quadruplers, notably the beam-power tubes
such as the 6L6, 807 and RKJ9,

SO.000 oHME

Y

.01 MFD.

i b +8
PENTODE OSCILLATOR FOR 47, 2A5 TUBES

New Super Has

FULL
VISION

Tuning ‘Dial
By Robert Ames

NUMBER of new receivers have been
introduced this year of particular in-
terest (o both the amateur and short-
wave listener. Several of these have been in
the medium priced class. The latest one to
make an appearance in this category is the
NC80X and NC81X, announced by the
National Company, Inc., of Malden, Mass.
The NC80X is designed for continuous
band coverage including regular broadcdst-
ing while the NC81X is designed especially
for amateur use and covers all of the ama-
teur bands, but does not take in regular
broadcasting. Otherwise both receivers are
identical.

Both receivers use ten tubes in a super-
heterodyne circuit. They include a 6L7 as
nirst detector; 6J7 as high-frequency oscilla-
tor; three 6K7s as intermediate amplifiers;
one 6C3 as second detector; one 6BS as in
the amplified and delayed, automatic vol-
ume-control circuit; one 6J7 as beat-fre-
quency oscillator; one 25L6G as beam-
power output amplifier and a 23Z3 rectifier.

The recciver is mounted in a black

The advantage in using the “tri-tet”
is that low-frequency crystals, which are
less costly than high-frequency units, may
be uged for operation on the higher-fre-
quency amateur bands. That is, with 80
and 160 meter crystals it is possible to
operate on 40 and 20 meters without great
cdifficulty. There is one point to remember,
however, when using a “tri-tet” or any
other (ype oscillator that multiplies fre-
cquency,  That is; anyv drift is multiplied
by two il doubling and four times if
quadrupling.

Te:ts made by the writer show that all
types ol crystal oscillators will give good
results when properly - designed and con-

(Turn to page 317)
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A LINEAR DIAL

The near NCSOX and NCSIX receiv-

ers differ only in frequency coverage,

the latter receiver being especially for
the Ham bands.

crackle finished cabinet with all of the
controls convenientlv placed on the front
panel. The tuning system is interesting in
that it employvs a large multiple-scale dial
of the full-vision type that is calibrated in
megacycles.

An unusual feature of the dial is the
incorporation of a mirror for overcoming
parallex. Another feature is the use of an
auxiliary linear scale (at the bottom). Also
an adjustable frequency marker by means
of which any station or frequency may be
logged is incorporated on the dial. The
dial is equipped with two vernier reduction
ratios, viz,, 16 and 80 to one with a sepa-
rate knob for each.

1560 ke. Intermediates

One oi the most unusual features of the
receiver is the use of 1360 kilocycle inter-
mediate-frequency transformers. This high
i.f. frequency offers many interesting possi-
bilities, among which is a high order of
image suppression. Tests made in the
manufacturer’s laboratory showed this de-
sign resulted in better image suppression
than obtainable in many rcceivers having
claborate preselectors.

Both models of the receiver are equipped
with crystal-filter circuits. These are con-
nected in the second if. stage and provide
continuously variable selectivity from 400
cycles for c.w. reception to 5,000 cycles for
high quality broadcast. The circuit is de-
signed to extend the range of the phasing
circuit for heterodyne elimination. Be-
cause of this variable characteristic, the
crystal filter is kept in the circuit at all
times.

Band changing is accomplished by means
of plug-in coils controlled by one knob on
the front panel. On the NC80X, the fre-
quency coverage is continuous from 550
kc. to 30 mc., except for a small gap at the
i.f. frequency of 1360. This is covered in
four ranges. The NC81X is designed as a
special amateur model and covers only the
amateur bands, viz: 1.7 to 2 mc., 3.5 to
4 mc., 7 to 7.3 mc, 14 to 144 mc and 28
to 30 mc.

Ten controls are mounted on the front
panel. They are: oscillator on-off switch;
oscillator pitch control; I.F. gain; combined
on-off and stand-by switch; A.V.C. on-off
switch; band changing switch; tuning con-
trols, crystal phasing control and audio
gain control.

W4EDD, CORAL GABLES, FLA.

At left: The operating room of H. H.
Robinson's extraordinarily complete
Amateur Radio Station, W4EDD. At
the left are the transmitters and at the
right, the operating table acith its
three receivers and speaker systems
including a complete control panel.
Everybody in the avorld knoavs the fine
signal put out by WH4EDD and avel-
comes “Robbie’s” cheery woice.
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“Skyrider”
II-TUBE

Receiver
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AN EXCELLENT ALL-PURPOSE RECEIVER
The manufacturer has here incorporated in one receiver,

all of the features necessary to meet the requirements of
the “Ham"”, the Short-IVave Listener, the DX’er, and the

lower of good musical reproduction on the broadcast band.

By Laurence M. Cockaday

and S. Gordon Taylor

clearly marked.
Neither of these
output circuits

HE 1938 Super-Skyrider Model $X-16

receiver is one which will unquestion-
ably be of interest to many readers of
Rapio NEws because it includes not only
all of the features essential in communica-
tion and short-wave reception but also
many.refinements which provide an extra
measure of utility, flexibility and ease of
control. One of these receivers is now
under test at Rapio NEws short-wave Lis-
tening Posts and amateur stations. Next
month the results of these tests will be
- presented, therefore the present article
will be descriptive.

ROM the standpoint of appear-
ance the new receiver sets a fine

example. Heretofore, most com-
munication receivers have presented a
most austere if not funereal appearance
which has been quite appropriate when
used in the radio shack of a battleship
or other such locations, but for the
home of a Short-Wave Listener or for
an Amateur, an external design some-
what less severe, yet not ornate, is far
more appropriate. This happy medium
has been achieved in the new Skyrider.
The circuit employs eleven tubes as
follows: A 6K7 r.f. amplifier stage, 6L7
mixer, 6G35 oscillator, two 6K7’s as i.f.
amplifiers, 6R7 second detector—a.v.c.
—first audio, two 6V6’s in the push-
pull, 13 watt audio output stage, 6]7
beat-frequency oscillator. 6J7 “S” meter
amplifier and a 5Z3 rectifier. The com-
plete schematic circuit is shown here-
with. '
Three input connections are provided,
providing for the use of either a doublet
antenna, or an L antenna with ground.
Output connections are provided for
both 5000 ohms or 500 ohms, both

carries any direct
current. A pair of terminals is also pro-
vided on the rear of thé cabinet to
permit the use of a remote standby
switch or relay as, for instance, where
it is desired to control a transmitter and
the receiver from one switch.

The loudspeaker provided with the
receiver is one of the permanent-magnet
type capable of fine quality of repro-
duction and of handling up to 18 watts
output. The idea of using a permanent
magnet speaker is a commendable one
because it makes the speaker and re-
ceiver entirely independent of one an-
other which is not the case where field
coil of a dynamic speaker is employed
as part of the filter system in a re-
ceiver. This means that the owner of
the Skyrider can use any other speaker
he desires with this receiver, provided
“it has the necessary power handling
ability, and therefore allows much more
Ieeway in the choice of speakers.

The tuning range of the receiver ex-
tends continuously from 540 kilocycles
to 62 megacycles and cherefore includes
everything from (Turn to page 314)
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SCHEMATIC DIAGRAM — SUPER SKYRIDER — TYPE SX-16
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THE TRANSMITTER SET UP FOR TEST AT AMATEUR STATION W2MW

Here is one corner of the “shack” of W2MIV achere the tests aere conducted. The OR-5 transmitter is at

the right, with the OR-7 modulator in the center.
communications model.

160

Testing <A

The receiver, at the left, is also a Montgomery Ward
The modulator circuit is shown below in Figure 4.

Meter Transmitter
for Amateur Use |

(Montgomery Ward Model OR-5)

sults of air-testing this Type

OR-5 transmitter, a few notes on
operating will be of interest. Grid bias-
ing for the amplifier is obtained by a
combination of grid leak resistor and a
15-volt battery, connected externally.
The use of the battery causes the plate
current on the RK-20 to drop to a safe
value when excitation is removed, thus
permitting oscillator keying and pro-
viding protection against overloading
the tube. An alternate method of key-
ing is provided by the provision of two
terminals in the center-tap of the RK-20
filament winding.

Voltage for the suppressor grid is ob-
tained from an external 43-volt battery
(separate from that used in
the grid circuit). The posi-

BEFORE we start telling of the re-

By Everett M. Walker
(W2MW)

(Part Two)

ESTS made at W2MW with this

transmitter showed that it would de-

liver more than 60 watts when used for

c.w. on all bands excepting 10 meters.

On this band the output is approximately
40 watts.

THE MODULATOR CIRCUIT

put coils are adjusted for the par-
ticular antenna used with the transmit-
ter, no further adjustment is necessary
when changing bands.  Satisfactory
coupling may be obtained into resistive
loads varying from low resistance Mar-
coni or doublet antennas to higher resis-
tance loads presented by matched-
impedance single-wire and two-wire fed
antennas. If the type of antenna used
requires tuning of the feeders, such a
unit may be connected externally. It is
preferable to use some form of im-
pedance-matching network such as the
pi-section unit because the coupling coil
is closely coupled to the tank circuit.
Montgomery Ward offers a separate
external modulator unit for suppressor
grid modulation for use
with the OR-5 transmitter.

tive side of this battery is

connected to the suppressor
when the transmitter is Lzl
used for c.w. operation.
When used as a suppressor
grid unit, the suppressor
voltage is connected so that
it is negative with respect
to ground. Thus when a
modulation voltage is in-
troduced in this circuit it
causes it to swing toward
the positive, resulting in in-
creased linear modulation up
to 100 percent.

Separate antenna pick-up
coils are provided on each

It is shown next to the
transmitter in the photo-
graph above and is 1094
inches deep, 934 inches
wide and 9 inches high. The
modulator unit is designed
to provide suppressor modu-
lation of the RK-20, and
provides economical tele-
phone operation at a power

output of 15 to 20 watts of
carrier. The amplifier con-
tains its own power supply
and uses metal tubes, name-
ly: one 6J7, one 6C5, one
6F6 and one 5Z4.

The suppressor grid re-

plate coil. Once the out-
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W2JCR’s Practical

“TINY

A Portable

The installation described here pro
operating convenience yet, in keep
mobile accessory installation, does

By S. Gordon

THE OPERATING POSITION

The glove compartment on the dash provides ample
room for the “Tiny Tot” receiver, the microphone, log
book, etc., all of awhich are concealed achen the door is
The speaker is shown just belozc.

closed.

HE “Tiny Tot” portable-mobile, 5-

meter receiver and transmitter as
described in the September and October
issues have been installed in the author’s
1937 Plymouth Sedan and it is the pur-
pose of the present article to provide in-
formation on -this installation in the hope
that it may be of some assistance to
others who contemplate portable-mobile

installations.

two requirements which were con-

sidered highly desirable if not es-
sential. The first was that inasmuch as
" the car is used primarily for transpor-
tation purposes and not as a mobile
radio laboratory. any equipment which
would clutter up the seats, or reduce leg
room, was taboo. On the other hand, it
was considered imperative that the equip-
ment be completely controlled and
operated from the front seat. Further.
what was wanted was an installation
which woulld provide a signal compar-
able with the “‘better than average” 3-
meter home rig. Inasmuch as the receiver
and transmitter described in the past
two issues were designed to meet these
requirements—in fact, were designed by
Art Haynes, W2JHV, for this particular
installation, theyv constitute the equip-
ment employed.

Briefly, the installation consists of the

IN planning the installation, there were
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FIG.3
(REAR VIEW)

“Tiny Tot” trans-
mitter installed in
the trunk at the rear,
the “Tiny Tot” re-
ceiver placed in the
glove compartment
on the dashboard, a
Stromberg Carlson
hand-microphone which plugs into the
glove compartment and one of the new
Wright-DeCoster “Nokoil” dynamic
speakers installed on the bulkhead under
the dashboard. A door-hinge antenna of
the telesc