RADIOSeterfiFIGAZIllE
RADIO
KINKS

ELECTRICAL
EXPERIMENTS

MARCH OF

RADIO
TELEVISION

SEWS

CANADA 30S

AMATEUR & EXPERIMENTAL RADIO
CONSTRUCTIVE RADIO ARTICLES

For a long, long time NATIONAL PARTS have been the standard for o
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large portion of the Amateur Fraternity. The Velvet Vernier Dial, for
example, made its bow to the world in 1922. In 1940 it is still standard
where accurate, fine, and velvet- smooth control is needed -an eighteen

year 'useful life span

in an annually changing industry. National condensers made their debut and were used by Fred Schnell in his memorable experimental contribution to the U. S. Navy, back in 1925.
Today, they team up well with Notional coils to form compact,
efficient assemblies such as in W2USA's transmitter.

No matter if it be a National low -loss insulated coupling, a fixed tuned exciter tank, a choke,
a socket, or a chassis, every item fits a specific

amateur need, assembles easily, and performs superbly well -and, above ali, is built for long life

and service.

NATIONALIZE

FOR PERMANENCE

Catalog 300 tells a complete story. Ask your dealer.

NATIONAL COMPANY, INC.

MALDEN, MASS.
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I. How to read diagrams
and analyze them.

13. How to align receivers
without reference to service manuals.

2. How to use test instruments.

14. How to appraise
receiver performance from a
circuit diagram.

How to get started in
professional Radio.
3.

4. Hints on how to run
your
service
business
profitably.

How to
equipment.

install

5.

P

A.

6. How to install intercommunicating systems.
7

How to figure charg =s.

What servicing instruments to buy.
8.

How to locate parts in
a chassis with and without service data.
9.

I will answer these

10.

questions for you-show

you how to become a

How

know

to

15. How
to plan your
service bench and shop.
16. How to develop a timesaving servicing technique.
17. Short cuts in servicing
midget universal receivers.
18. How
modern elec
Ironic television receivers

Operate.
19. How to install
and
service television receivers.

the

cause of receiver trouble
from observed effects.
11. How to make tests
which isolate the defsc.

20. How
to practice
servicing Radios to gain
needed experience.

21.

five stage and parts.
12. How to check for defects in a chassis.

Practical
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SUCCESS IN RADIO
If

you know all the facts listed
above -there is a real future for
you as a Radio Technician. But
if you do not -whether you've
been in Radio for years or are
just thinking of getting into this
growing field
can teach them
to you at home nights in your
spare time -train you to be a
Radio Technician.

-I

Why Many Radio Technicians
Make 530, 540, $50 a Week
Relatively few persons can quickly locate and fix the troubles which arise in
a modern, complicated home or auto
Radio -can operate or maintain broadcasting, aviation, commercial or experimental Radio stations, loud -speaker systems, commercial electronic devices or
handle many of the other jobs which
require a Radio Technician's specialized
knowledge. That's why Radio Techni-

cians enjoy good pay, steady jobs -why
there are opportunities for Radio Technicians to hold other jobs and make good
apare
money -from- $5 to $10 a week
time.

-in

Many Make from $5 to $10 a Week
In Spare Time While Learning
The N.R.I. Course teaches you the fun-

-

damentals of Radio and Television
gives you practical experience building
circuits, making experiments with real
Radio parta which are furnished. Also,
it teaches you many practical Radio jobs
that you can cash in on soon after enrolling. Many hold their regular job
and make $5 to $10 a week extra in
spare time fixing Radios while learning.

Give You a Professional
Servicing Instrument
The N.R.I. ALL -WAVE. ALL -PURPOSE Set Servicing Instrument makes
practically any test you will be called
upon to make in Radio service work, on
both spare time and full time jobs. It
can be used on the test bench. or carried
along when out on calls. It measures
A.C. and D.C. voltages and currents;
tests resistances: has a multi-band oscillator for aligning any set. old or new.

demonstra.

tiens that show how basic
Radio circuits operate.

1

Find Out How We Teach
Radio and Television
Act today. Mail coupon now for Sample

Lesson and 64 -page book. They're FREE.
They point out Radio's spare time and
full time opportunities and those coming
in Television: tell how you can train at
home nights in apare time to be a Radio
Technician ; show more than 100 letters
from men successful in Radio who
started this way. Mail coupon in an
envelope or paste it on a penny postcard.
I

TRAINED THESE MEN
AND HUNDREDS MORE

RICH REYNARDS

I want to sent
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:c n.

'ii1, Ilion

Superheterodyne Receiver l'r ciples."
It covers the bide interferences in
superhets and how they are rectified.
It brings out the Importance of the
preselector, mixed first -detector, local
,scillator, intermediate frequency I. F.
amplifier, tracking. peak and band pass
adjustments, banc switching and modl! ation for adapting to television recepIInn. All subject, covered with special
onhasis on servicing. You can get
nits lesson FRIG Just mall the coupon.
.a.

600D fOR ROTH

-

SAMP EEIESSON

FREE

J. E. Smith, President, Dept. OJB3
National Radio Institute, Washington, D. C.

Mail me FREE. without obligation. Sample Lesson and
64 -page book "Rich Rewards in Radio." which tells about
Radio's opportunities and explains your 60 -50 method of
training men at home. (No salesman will call. Write

Truck Driver Now Owns Business
taking the N.R.I. Course I was
week. Now I
Pirk driver making $25
service shop and turn
ave my ,ef
own Radio
R
out p to $000 of work a month. I
20end the N.1t.i. Course. J. ALAN MOHR.
44 FIllmore St.. San Francisco. Calif.
Before

plainly.)

Cl

$10 to $20 a Week in Spare Time
I repaired many Radio sets when I
don't see
on my, tenth lesson. I
small
give
much
you
m ney.
for 000hin
year
v
lade n
sae a ha¢ nd I ha
of $10 to $20 a week-lust spare times
JOHN JERRY. 1520 Arapahoe SL. Denver.
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Colorado.

J. E. Smith, President
National Radio Institute, Dept. 0383
Washington. D. C.
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TRIAL

DAYS

USERS SAY:
"Wouldn't Trade
For

EASY TERMS

Any
Other
Radio'

Milwaukee, Wis.

wouldn't trade
-I
my Midwest for

TUBES

any other radio.
It is my second
Midwest and it is
improved a lot.

especially the
foreign stations
like Italy, France,

Spain, England,

-s

and Germany, etc.

S. Caplan.

AMAZING FOREIGN RECEPTION

"Yokes

FREQUENCY MODULATION
AND TELEVISION PROVISION

and
Singing
Crysta

NOW, you can enjoy the mighty
power of a 14 -Tube radio, at
the amazingly low, factory-to -you
price of only $19.95. Brilliant

performance. Beautiful tone. Now
tune in broadcasts direct from
distant overseas stations. Our
famous 30 -day prove -it- yourself
plan, fully protects you and
enables you to prove Midwest's
super performance in the privacy of
your own home, without obligation.

COMPLETE CHASSIS
WITH TUBES

AND SPEAKER
YOU BE THE JUDGE
No high pressure salesmen are needed to urge
you to keep a Midwest-its performance speaks
for itself. Do like thousands have done-put this
new 1941 chassis in your present cabinet. Other
chassis and cabinet models are fully pictured
and described in our new 1941 Factory -To-You,
from 5 to 17 Tubes,
money- saving catalog
including Radioand up to 5 -Wave Bands
Phonograph combinations and Home Recorders.

... ...

BRINGS IN WORLD NEWS DIRECT
Tune in broadcasts direct from foreign countries.
Hear history in the making before it appears in
your local paper, and, before your local station
announces its own version of the news! Listen
direct to distant overseas stations in remotest
parts of the globe.

COMPLETE

MANUFACTURERS OF QUALITY RADIOS SINCE

I

Name

Send me your new FREE

Address---

Catalog, complete details of
your liberal 30 -day Trial offer
and factory - to - you prices.

Town_

-So crystal clear
that

and natural
one would think
the person speaking or singing was
right in the living

room. Foreign

stations come in
so clear, almost
like any station in
the U. S. A.-'Mr.
and Mrs.

W. Frank.

CABINET
MODEL

This 14 -Tube
radio, complete in cabinet, at
a price you would ordinarily pay
for a set with only 7 to 10 tubes.

t

.%l

RADIOS

Midwest Radio Corporation
Cincinnati, Ohio, U. S. A.
Dept. 14-BB

Bethlehem, Pa.

.TUBE

FILL IN COUPON AND MAIL TODAY OR JUST
SEND YOUR NAME AND ADDRESS ON It POSTCARD/

rmlDUUES-r

Clear"

1920

FOR

i///ON

RUSH
COUPON

FREE CATALOG

COMPLETE LINE OF

5 TO 1 T-TaDE MODEL
GET MIDWEST'S
ANSWER TO

State

User-Agents Make Easy Extra Money. Check here
Please Mention This Magazine When

(

)

for details

Writing Advertisers

www.americanradiohistory.com

I, TRADE -INS.

J

259

....THESE

OUTSTANDING SHORT WAVE BOOKS

P'/owAvajlable

ARE

AT YOUR DEALER!

YOU buy parts, tubes, kits, accessories from your local radio dealer -that's
what countless thousands
of short -wave fans do. Now through a nation -wide distribution service
our numerous books are available at your favorite radio dealer -right where you buy other radio
saves time and you can inspect the books before you buy. Ask your equipment. It's more convenient,
dealer to show you all the books
advertised on this page-they're always in stock.

SHORT WAVE
HOOK -UPS
Compiled by the Editora of
RADIO & TELEVISION
101

HOW TO GET
BEST SHORT WAVE
RECEPTION
M.

100 Illustrations
72 Pages

HARVEY

GERNSBACR tells

you everything you have ever wanted
to know about short wave reception.
The author. a professional radio
listener and radio fan for many years.
gives you his long experience in radio
reception and all that goes with it.

Here Is a wortnwhile book that even
short wave listener, every short wave
fan, and every short wave mateur
has wanted for a long time. It gives
you the 101 best short wave hook-ups
which have appeared heretofore.

Illustrations
Pages

40
72

50c

etc

50 c

HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS

HOW TO BECOME AN AMATEUR
RADIO OPERATOR

This is the best and most up-to -date book on
the subject. It is edited and prepared by the
editors of RADIO & TELEVISION and
contains
wealth of material on the building and operation, not only of typical short
receivers,
well.

wave
as

150
72

but

short

wave

By Lient. Myron F. Eddy. whose experience in
the amateur field has made him preeminent in
this line.
If you intend to
licensed code

i

converters

Illustrations
Pages

to take up

hoewokeveu-

ally-this is the book you must get.
150 Illustrations
72 Pages

50c

50c

TEN MOST POPULAR
SHORT WAVE
RECEIVERS

H POPULAR

Here is

trated with a complete layout, pictorial representation, photographs of

it

THE SHORT WAVE
BEGINNER'S BOOK
a book that solves your short
wave problems-leading you in easy
stages from the simplest fundamentals to the present stage of the art as

these are described in the new volume. Each receiver is fully illus-

REÇEIVERS
AVE,

HOW

HOW TO MAKE AND WORKTHEM
editors of RADIO & TELEVISION
have selected
ten outstanding short wave receivers and
The

MAKE

WOQK TtKM

the
wo
or(

complete,
lete,

hook -up

specifications.

and

75r Illustrations
40 Pages

U known today. It is the only
low -priced reference book on short
waves for the beginner.
75 Illustration.

all

25c

40

25C

Pages

LOOK FOR YOUR NEAREST DEALER

For convenience the publishers list below dealers in all parts
of the world where our
books are available. On your next shopping trip be certain
to examine these volumes.
You're sure to want them for your technical library.
Walther

Interstate RadFoOtt?PRP'gr Denver

Bros..AMonntgomery

ARIZ

Sam's Cigar Store, Phoenix

The Edward

CALIFORNIA
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Technical Book Co.. San Francisco
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RadioySpeccialtiesl Co.. Sana Jose
IF YOUR DEALER DOES NOT CARRY
THESE BOOKS, ORDER DIRECT FROM US.
FILL OUT COUPON BELOW. SHIPMENT

Allied Radio
Walter

WILL BE MADE IMMEDIATELY.

POPULAR BOOK CORP.
RAT-9-40 ,
20 Vesey Street. New York City.
Gentlemen: I enclose herewith my remit.
for which please wend
mcctfor
he fol'owing books:

ILLINOIS
rperaton. Chicago
Braun.

C.
Inc.,
Chicago Radio ApparatusChicago
Co.. Chicago
A. C. McClurg & Co.. Chicago
Midwest Radio Mart, Chicago
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RADIO WARFARE
By

HUGO GERNSBACK, Editor

out a number of times the tremendous r6le that
radio plays in modern warfare. Indeed, it is quite impossible
to carry on any major military campaign in which radio is
not used in every branch of the army, navy and air corps. There
is
is nothing new about this, in fact it is quite trite, but the point
Germans,
The
to.
attention
little
paid
is
usually
the
obvious
that
with their characteristic thoroughness, have developed radio coordination as it never has been known or used before; so much so
that there is not a single unit, nor even a single brigade, which
does not have instant radio communication with the general staff.
This made hitherto unknown coordination between all the units
of the fighting forces and incidentally saved thousands of lives.
The infantry, fully radio equipped, for this reason never found it
necessary to expose themselves to the enemy's fire or attack till
word was given by radio to advance and exactly when to advance.
After the mechanized units composed of assault and smaller tanks
had driven back the enemy, the infantry was then told by radio

IHAVE pointed

to advance. For this reason the losses of the German attackers
were astonishingly low, against all rules of former warfare, when
the attacking army always had a higher percentage of losses.
Radio tactics have changed all this because no longer do we have
the condition where units of an army move without coordination
as a separate unit. Today field and air forces all work together
the
as a single unit, directed from general headquarters. Indeed
control is so exact that field forces can not advance even for 10
yards without general headquarters being fully aware of what is
going on. This is also true of motorcycle advance guards, who
are radio equipped, and are therefore always in constant touch
with their superiors.
I am reprinting below in full an editorial of mine which appeared in the October 1934 issue of this magazine. In view of the
present European \Var I believe our readers will be interested in
the prognostications made at that time. There is little contained
in that editorial which does not hold true today.

Short Waves and the Next War
Reprinted from the October, 1934, issue

all authoriIT IS NOT pleasant to talk about the next war, but
that war is with us
ties are pretty well agreed upon the fact
war will
to stay and that, for many thousands of years tonotcome,
so far away
be with us. The next large conflict is probably
the circumstances,
as many think, and it behooves us, in view ofwill
fit in during the
to look ahead a bit and see where short waves
next struggle.
started, I found
In 1912, several years before the World War
was then mindful of
it necessary to talk in a similar vein, and I with
the then coming
the radio amateur and how he would fit in
broadcasting; so amateurs
struggle. At that time there was no when
finally came and
contented themselves with code and, in 1917,war
my publications were
the United States entered the conflict
for
military services
responsible for recruiting many amateurs
abroad and at home.
are
Today, the amateur short-wave experimenter and the fantoday
in a similar position. The knowledge which they are gaining
may be priceless in a future struggle. Technical knowledge in short
waves is most important because, in war, communication is of
paramount importance.
well
In the World War, short waves, as such, were not very
tube was
understood. Signalling was crude because the vacuum
it
is
that
still imperfect, and radio was not the precise science
today.
In the future war, short waves will play a tremendous role
especially micro -waves, which can be directed like a searchlight.
with
It will become possible for armies to be in constant touch
signals,
each other without the enemy being able to overhear the
so that the
for by means of reflectors the waves will be directed,camp.
signals cannot possibly go over into the enemy'sof utmostThese
immicro -waves, also called "centimeter" waves, are
used in portable
portance for communication, and they will be horseback,
by masets not only by the infantry, but by men on
that
chine -gun platoons, by tanks, by airplanes, etc. Remember
a machine war.
the war of the future will, in many respects, beTanks,
airplanes,
Not so many human beings will be sacrificed. the enemy without
and other armaments, will be dispatched toward All the movements
a single human being on board the machines!
telemochanics-a
of these war machines will be conducted by radio
new radio art, whereby it is possible to direct not only the move -

-

and firing of guns,
t:e..t of the machine itself, but the sighting
-wave control.

ail from a distant point, and by radio short
It is possible today, to blow up fortifications or mined land,
as well as explode sea mines, by means of short waves, to harass
an advancing enemy.
Not so many years ago, the United States Navy sent out an
obsolete battleship into the open sea without a single human being
on board. Yet, the ship went through all the usual maneuvers; it
could advance in any direction, it could even run in a circle or cut
all
a figure eight. The boilers were stoked, guns were discharged, was
wit..out a single human being on board the ship. All this
accomplished by means of radio waves and radio telemechanics.
In the coming war, the sane thing will be accomplished on a
much vaster scale, and not only will we be enabled to send
unmanned tanks into the enemy's camp, but we can do the same
submarines, all
thing with torpedoes in the open sea and with
of which can be guided by short waves, without the loss of a single
human being.
Such heroic exploits whereby a one -man torpedo, piloted by a
single man against an enemy vessel and then exploded, resulting
in the death of the operator, are no longer necessary. Such single
torpedoes can be readily steered along a given course, without any
human being on board, all by short waves. There are, of course,
hundreds of other similar applications for war purposes, which
will come about in the next war. Many of these instrumentalities
are now being experimented with by various nations.
For communication between the different units, should they
become separated, there is always the short -wave radio telephone
using micro- waves, which waves are directed in such a manner
different regiments or
that they do not reach the enemy. Thus,
an
platoons can keep in constant touch with each other. Such
happened in our
which
episode as that of the "Lost Battalion,"
own forces, during the World War, is therefore, unlikely to happen
would
in the next war. By means of shortwave telephony, the forces
be noted that
always be in touch with each other; and it should
not
cumbersome
are
these short -wave transmitters and receivers
readily strapped
affairs, but weigh only a few pounds, and can be encumbering
the
around the waist or carried on the back, without
soldier on foot or on horseback.
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Republican Convention Televised
High

Above:

What the iconoscope saw -and how the
receivers reproduced it. Below: Set -up for catching
the image shown in the insert.

in entertainment value but low in

technical excellence was the television
transmission of the Republican National
Convention direct from The Hall in Philadelphia. The accompanying photos show the
best that the expert photographers of NBC
were able to take from the screen of receivers set up at NBC headquarters.
The station not only had its cameras in
the hall, as the general view picture shows,
but also had a setup outdoors and in a
brilliantly illuminated studio. Images from
the two latter sources were comparatively
excellent, but the lack of adequate lighting
and the large stop needed on the "camera,"
afforded little detail when persons standing
m the speaker's platform were televised.
The problem of lighting was impossible
to solve as, even with the inadequate illumination possible, various delegates complained of the heat and even had the light
shut off for a time. The long shot of the
convention, inset in the general view, shows
John D. M. Hamilton addressing the delegates. The pictures of Marian E. Martin
being interviewed by Bill Lang show (top)
how these people appeared on a photographic
film and (below) how they were received
by television. This pickup was made outside the convention hall.

WORKING HIS WAY THROUGH
COLLEGE
Not

by selling magazine subscriptions,

or peddling gadgets from door to door,
but by means of television is Gordon Jacobs
(left) working his way through Union
College where he is a freshman. Two hours

a night, three nights a week throughout the
school year, young Jacobs, who holds a
government television operator's license,
goes to the General Electric television relay station, W2XB, in the Helderberg Hills.
His duties consist of checking equipment.
He is shown here looking at a diagram with
Engineer W. J. Purcell.

MORE POLICE F.M.

Douglas County, Nebraska, is one of the

latest areas to adopt F.M. (Frequency
Modulation) communication for emergency
service. A 250 watt General Electric frequency modulation transmitter has been
installed at Clearview near the center of the
county, to he operated by remote control
from the sheriff's office in Omaha. Mobile
units patrolling the roads of the county are

The F.C.C. Mail Bag
Remember the story about the unfortunate radio listener who answered the
phone and almost received a $1,000 prize
but did not get it because, according to the
"contest" rules, the award had to go to the
person in whose name the phone number
was listed, although he had moved away?
Anyhow, the Commission has received a
letter from a Norfolk, Virginia, listener
who wants help in collecting a $1,000 award
which he believes is due him from a certain
network. Of course, F.C.C. can do nothing.
A radio fan who doesn't like baseball
wants the commission to spank a radio sta-

tion for cancelling network shows in order
to put on baseball scores. No can do.
Another chap complains that he is being
made the victim of "heat and death rays"
and seems to hold radio stations indirectly
responsible. While the Commission can not
help him, they think that a doctor might.
And several garages in Tampa and
Memphis have been bawled out by the
F.C.C. for intercepting police calls in
order to rush wreckers to the scene of
accidents so they can solicit business. In
case you're a garage man, you should know
that there is a penalty for doing this.
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equipped with 25 watt F.M. transmitters.
This equipment was chosen after exhaustive
tests which proved it to have greater range
and far more freedom from natural interference.
RADIO

www.americanradiohistory.com

&

TELEVISION

Match o6 Nadia
B.B.C. "DIGS IN"
WhWhether
ether or not the Nazi bombers drop

of explosives on Great Britain,
England's radio voice will continue to be
heard throughout the world. The B.B.C. has
constructed bomb -proof studios deep underground at various secret locations in England. To defend this broadcasting system
turther, anti -aircraft batteries supported by
machine -gun nests have been installed in
the vicinity of the hidden studios.
These studios are protected by thick
layers of reinforced concrete and are so
sound- proofed that programs may be presented even during heavy artillery bombardments. Talks by cabinet members, members of parliament, etc., are being presented
at frequent intervals. The stations are GSC
9.58 mc. (31 meters) and GSD 11.75 mc.
schedule
meters). The program
(25
follows :

Facsimile on F.M.
During commencement exercises at the
Massachusetts Institute of Technology
photos were transmitted from Boston to
Paxton and back again -a distance of 87
miles -by frequency modulation. Experts
witnessing the demonstration gave half the
credit to the General Electric receiver used

pitch per second, which varies in
loudness to correspond with variations of
light and shade of the picture, sends it over
a wire, and rewinds the thread at the receiver into the original photograph. This
was used at WEOD four miles from the
point of origin ; the Howey machine took
1800 -beat

Regular Bulletins for North America
FREQUENCIES
TIMES

(Eastern Daylight
Megacycles
Saving Time)
Bulletins:

30- minute News

7.30 a.m.
12:00 noon
5:45 p.m.

12:00 midnight

News Summaries:
9:15 a.m.
4:50 p.m.

9:00 p.m. (with
commentary)
10:45 p.m.

15.31
17.81
15.31

11.75
11.75
9.58
17.81
15.31
11.75
11.75

9.58
11.75
9.58

Meters
19.60
16.84

19.60
25.53
25.53
31.32
16.84
19.60
25.53
25.53
31.32
25.53
31.32

HOME RECORD NG OUTFIT
you hear Edward VIII in his abdica-

Didtion speech -King George VI in his
war declaration- President Roosevelt's inaugural address? Do you ever wish that
you had kept permanent records of them?
Such recordings are possible with many of
the new receivers, among which are the
General Electric and several others. Many
of these also have facilities for home
recording so that voices and performances
of members of the family can be preserved
for all time. Several of these units are so
built that blank disks can be used on them,
a special cutting head and feed screw being
provided.
Although there is a marked increase in
amateur recording, the idea is not new for

RCA produced its model RAE84 home and
radio recording phono-radio combination
almost ten years ago. The new home recording outfits which also provide radio and
phono entertainment are, however, far
lower in price than the pioneering models,
which required the use of pregrooved
records. Photo shows G.E. recorder.

and half to exceptional propagation. One of
the pictures sent, that of Wendell Willkie,
Republican presidential nominee, is reproduced herewith.
The Walter Howey sound piloto system used scans a photograph with an

electric eye, unwinds it into

a

thread of

from telephone wires and rebroadcast them 43 miles to WIXOJ at
Paxton where they were rebroadcast again
to the receiver at the M.I.T. lab. The other
illustration shows a group of the engineers
(with Howey at right rear) watching reception. Note fine reproduction above.
tine photos

Airplane Radio Beacon
five 24" metal
rods comprise the new Omnidirection
Radio Range Beacon. This beacon so
miniature in size that at first glance one
takes it to be a model will, it is said, replace the present large antenna systems
which utilize a like number of 125 controls
spaced 600 feet apart. Dr. David G. C.
Luck of the RCA Research Laboratories
is chiefly responsible for the new system
after four years of development.
The apparatus operates in the ultra high
frequency wavelengths, avoiding static and
achieving greater reliability in storms and
other atmospheric disturbances.
Says Dr. Luck, "\Ve have worked out a
range which marks paths in all directions,
reducing the need for a direction finder or
radio compass. Further, we have eliminated
the large antenna system required for the
long wave range system, which uses 125 foot poles spaced 600 feet apart, and have
substituted five little rods, two feet long
and ten inches apart.
"Unintentionally, flying off- course would
hardly be possible with omnidirectional
ranges," Dr. Luck added. "The pilot looks
at the face of a small indicator on his instrumental panel. He sees a circle of light
around which an indicating mark moves in
step with the motion of the plane around
the radio beacon transmitter. This mark
always points out the direction of the plane,
as seen from the beacon, and the pilot looks
at it instead of listening to a distinctive tone

In the accompanying picture

does with the older radio ranges.
"This works like a lighthouse that sends
out two kinds of light, one a beam which

as he

sweeps around steadily and the other a flash
sent out in all directions just as the beam

points north. Time the interval from the
flash until the beam sweeps over you, and

you know your exact direction from the
lighthouse.
"In this new radio range the radio lighthouse is on the ground, and on the plane
the indicating instrument automatically
times the flash and beam. All this is done
electrically and our lighthouse beam sweeps
clear around 60 times each second."
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Universal Phono Pickup
Auniversal phonographic reproducer
which plays both the vertical cut (old
style Edison cylinder hill and dale) and the
lateral cut records of the modern disc type,
has been announced by Bell Telephone
Laboratory engineers who claim performance excelling the best single purpose
reproducer commercially available today.
At the flip of a switch, the new reproducer may be converted for either type of

RADIO COMMISSION ISSUES
NEW RULES FOR HAMS

and mounted midway between the two coils,
is a flat triangular shaped spring that can
flex up or down and twist axially but cannot flex sideways because of its wide cross
section. Recorded sound vibrations, in the
form of undulations in the record groove,
impart motion to the coil structure through
a thin duralumin tube which extends downward from the midpoint of the coil structure, and carries the stylus at its lower end.

July 5th the Federal Communications
announced six "new
rules" affecting amateur radio stations and
operators, effective immediately. These
rules may be summed up as follows
Communications containing obscene, indecent or profane words, language or meaning are forbidden;
Transmission of false or deceptive signals or use of call letters, not officially assigned to the station operating, are prohibited;
Licensed radio operators must identify
all communications or signals, must not interfere with or cause interference to any
radio communications, must not damage or
permit to be damaged any apparatus on a
licensed station;
Nor may they obtain or help another obtain an operator's license by fraudulent

OnCommission

:

means.

[Why list these as "new rules "? Were
such things permitted prior to July 5th ?]

"cut." This convenience simplifies operation During the reproduction of
vertical records,
and eliminates all chance of selecting an the rise and fall of the tube
carries both
incorrect reproducer when shifting to rec- coils up and down simultaneously
with it.
ords of different types because the transfer Lateral cut records, on the
other hand,
can be made without lifting the stylus of swing the tube sideways
like a pendulum.
the reproducer from its groove in the record. Consequently the coils continue
to move
The new instrument is rectangular in up and down; but with lateral
records they
shape, somewhat smaller than a safety - travel in opposite directions
after the
match box. The diamond stylus exerts a fashion of a see-saw. Hence,
by switching
pressure of but 30 grams.
the electrical connections of the coils
Response is essentially flat up to nearly (series aiding or series opposing,
depending
10.000 cycles for both types of recording.
upon the "cut" of the disc), the reproducer
Most lateral cut records are made at a becomes bi- functional.
slightly higher level than those recorded by
The small insert shows an enlarged view
the vertical method.
of the vibrating system. An interesting reThe vibrating system differs basically finement of design, seen in
this view, is the
from conventional dynamic reproducers in circular vane of viscous material,
carried
that it employs two adjacent voltage - by the stylus support, which damps
out
generating coils instead of one. These coils unavoidable high frequency resonances
are mounted on a common framework of caused by the elastic properties of the
recduralumin and vibrate axially in a radial ord material. (Photo courtesy Western
magnetic field. Supporting this structure Electric Co.)

Where Hams and SWL's

Can

PRIZE WINNING STATION
DESIGN
The accompanying illustration was selected from a field of 91 entries in a
national competition to secure an ideal

structure for housing a 1.000 watt broadcasting station. The $250 award was won

by Louis Shulman. Commenting upon this
design J. Andre Fouilhoux, noted architect
said: "The design prize has many qualities, simplicity and straightforwardness
which are always essential in any good
architectural design. It should be inexpenrive to build, which will certainly appeal to
clients. At the same time it will command
the attention of the public in a dignified
way."
Mr. Shulman, the first prize winner, was
born in Greenwich Village, New York City,
in 1910. He attended the public schools of
New York City, graduating from George
Washington High School. He won the

Help

The Federal Communications Commis-

Building) ; Grand Island, Neb. (Central
sion has received numerous letters Frequency Monitoring Station) ; Great
from amateurs and others who want to "do Lakes, Ill. (Naval Training
Station) ;
something to help the government ". One Kansas City, Mo. (Court House)
;
Los
offered to "monitor radio transmissions in Angeles (Post Office Court
House
my spare time" ; another to form a "citizens' Bldg.) ; Miami (Federal Building)
;
listening league to combat fifth column Orleans (Customhouse) ; Newport New
News
activities ". The Commission is not assign- (Post Office-ships only) ; New York
(641
ing any duties but appreciates offers of aid Washington St.) ; Norfolk (New
Post Ofand advises interested persons to communi- fice) ; Philadelphia (Customhouse)
; Portcate with the nearest F.C.C. field office to land, Ore. (New Courthouse) ; Port
Artell the Inspector in Charge of any un- thur, Texas (Post Office-ships
only) ; St.
licensed operation or other violations which Paul (Post Office -Federal
Courts Bldg.) ;
they may know about. A list of such offices San Diego (Customhouse -Court
House
and their locations follows:
Bldg.) ; San Francisco (Customhouse) ;
Atlanta (Federal Annex) ; Baltimore San Pedro (Post
-Court House
(Fort McHenry) ; Boston (Customhouse) : Bldg. -ships only) ; Office
Savannah (Post OfBuffalo (Federal Building) ; Chicago fice) ; Seattle (Federal Office Building)
;
(Court House) ; Cleveland (Old Post Of- Tampa (Post Office).
fice) ; Dallas (U.S. Terminal Annex) ;
Honolulu, Hawaii (Aloha Tower) ; JuDenver (Customhouse) ; Detroit (New neau, Alaska (Shattuck Building)
Federal Building) ; Galveston (Federal Juan, Puerto Rico (Ochoa Building).; San

-
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Henry Hornbostel prize for architecture
at Carnegie Tech and continued his education at Columbia and New York Universities, enrolling from the latter. He
acknowledges the assistance of J. R. Seltz
in the preparation of his design. Mr. Seltz
is a graduate of Ecole des Beaux Arts in
Paris.
RADIO
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DEMOCRATIC CONVENTION
TELEVISED-THE HARD WAY

at Nadia

Photo - Electric Picku p Uses Light Beam

sensitive portion of the cell.
Anew type of photo -electric pickup for strikes the
causes the mirror to vibrate
stylus
the
When
claimed
are
Televising the Republican National Connice
things
which many
the
grooves in the record, a
for
by
driven
job
easy
as
relatively
a
engineers.
vention was
has been developed by Philco
amount of light falls on
;er
that
or
lcs
greater
station \V2XBS, New York, because
One of the features is that the pickup may
the P.E. cell and thus generates a fluctuating
city was linked with Philadelphia, the Convoltage which is fed into a high gain amSELENIUM'ELECTRIC EYEvention city, by means of coaxial cable.
transwere
V,BRAT,Nß
plifier. In order that there be no AC or
hall
Images picked up in the
Mt PROP
rectified DC ripple in the filament of the
mitted as explained elsewhere in this section.
light source. this filament current is taken
The Democratic National Convention,
more
a
offered
in
Chicago,
place
which took
PHOTOELECTRIC
CELL
baffling problem ; no coaxial line linked
MIRROR
Chicago with New York. Still the NBC
was determined to give the Democrats at
least partial coverage of their convention.
ADJUSTING
There was neither the time nor the money
SCREW
to install coaxial cable between the two
MITER
LAMP ASO
same
the
-for
it
possible
was
Neither
cities.
LENS
ASSEMBLY
reasons -to erect some dozen or more relay
PATH OE LIGHT BEAM
stations to bring the images eastward.
LENSES
Ingenious engineers and program men hit
FLOATING
without damage
JEWEL
upon an economical and effective solution. be dropped on the record
LIGHT
small sapphire
A newsreel company was engaged to take to the stylus, as this is a
point mounted on a spring strip. which is
1,000 feet of convention film daily for exrigid horiWIDTH
clusive use of the television station. This able to flex vertically though
OPENING
which
mirror,
a
OF
drives
IN PHOTOThis
stylus
zontally.
and
airmail
York
by
New
reel was flown to
LIGHT
ELECTRIC
is pivoted
BEAM
CELL
rushed to the studio. Each afternoon and measures about 3/8 by sÇ, and
a
from
light
of
A
beam
bottom.
evening televiewers in the metropolitan arca top and
brought
is
bulb
were thus enabled to see important moments special concentrated filament
lenses and cast from an osculating tube-the regular os
of the preceding day's convention activities. through a pair of condenser
it is reflected dilator put into a special circuit when the
there
From
mirror.
the
upon
RADIO & TELEvlstox Magazine's observ"phono" is switched on. The pickup exerts
of which is
end
the
cell,
electric
.ers found the technical excellence of these to a photocn'y 1.1 ounces pressure on the record.
beam
light
images far superior to that of those picked so masked that about half the
they
up directly in Philadelphia. However,
TELEVISION TAKES VACATION
found a decreased entertainment value. due
vacations, sate an noticed that the tentative time set for reof
month
the
to the fact that the Republican convention
August,
Demowhile
the
for
television in the newal of broadcasting is approximately
happened
was seen as it
enforced vacation
telecratic convention was seen a day late. "It New York area. The NBC station was when F.C.C. approval of commercialSome
was," they said, "much like reading a yes- ordered to a new wavelength by the Federal cisio:h programs may be expected. that it
a guess
terday's newspaper."
:ommunications Commission, being as- industry heads hazardeda month to get the
than
longer
take
might
by
CBS.
held
signed the channel formerly
air-especially if comMOBILE TELEPHONE BOOTHS
The latter was shifted to a new band out- station back on the
from
does not come through.
ve telephone booths are carried
rie
side the range to which most television mercialization
While most of the better commercial reto place in a large truck owned receivers sold in that area could he tuned.
and operated by the New York Telephone At the same time it was announced that ceivers are equipped to pick up the newly
Company. Besides the booths this truck con- the station would return to the air with assigned NBC channel and to cover the
tains a switchboard with operator and seats images containing about 20% more detail higher frequency scan, it is said that the
manufacturers will replace chassis now in
507
than those previously transmitted
use with others which have been rebuilt in
estiline scan instead of 441 lines. It was
full advantage of the
mated that the shut -down would last at the factory to take
standards.
changed
was
it
coincidence
an
odd
By
month.
least a
:
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Miniature Networks Demonstrate F.M.
Two miniature networks, operating on
the same principle as great broadcast
stations, are being used in demonstrations
by D. Lee Chesnut, General Electric engineer in the company's Philadelphia office.
to dramatize and simplify frequency modulation for radio station personnel as well as
general audiences. Fashioned in his own
home workshop, Mr. Chesnut's set -up utilizes a Golden Network. consisting of fre-

\

few feet away from the house on each

"broadcast stations" and miniature
towers have been set up on tables ; on one
side GENII and GEFM, on the other
KXFM and KXAIII.
In the demonstrations that have already
for persons waiting to make calls. The
been presented to enthusiastic groups, such
truck is equipped with special leads to be
troublesome interference- makers as the
tapped into overhead and underground teleelectric razor, the violet -ray machine, and
phone wires. It made its New York début
a spark coil operated from a battery have
at the Louis -Godoy "fight". It is also deand been used to show how FM minimizes interGEFM
Stations
modulated
quency
signed for emergency use to afford police,
KXFM, and a Green Network with Sta- ference.
fire and other authorities and newspaper
Even more striking than this demonstrations GEAM and KXAM airing on amplimen with read' access to telephones.
tion of FM's noise -free performance is the
tude modulation.
"freedom-f romThe main point of attraction is a com- demonstration proving the
NO PALEY "AMATEUR" AWARD
for FM. Staclaims
station-interference"
a
cutwith
hou:.e
midget
SELECTION of the winner of the Paley pletely collapsible
adjusted to
are
KXFM
and
GEFM
tions
receiving
Amateur Radio Award for 1939 has been away from disclosing two radio
different programs on the same
broadcast
AM
an
and
side
on
oec
set
FM
sets
-an
the
to
due
waived by the board of judges,
below frequency-with the stronger signal from
fact that no outstanding amateur for the on the other. Illuminated lettering opera- station GEFM. First. the KXFM program
is
in
which
year could be found. As a result, Mr. Wil- each receiver indicates
is operated alone-then the GEFM program
of the structure are
liam S. Paley, president of the Columbia tion. On either side
is switched on. Without fuss or ado, the
things
all
one
controlling
pastels,
control
the
Broadcasting System, has requested
FM receiver selects the GEFM broadcast
other
the
and
broadcasting
FM
to
judges to broaden the scope of the award, relating
and rejects the weaker KXFM station's
collapsible
two
up
of
AM. An aerial, made
so as to ascertain annual winners without
broadcast.
over the roof.
towers
aerials,
automobile
interruption.
side,

-
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SntatnatiOnal Radio Review
ONE -TUBE ALL -WAVE RECEIVER AND POWER PACK
A SMALL regenerative receiver to operate with plug-in coils for all -wave reception is described in Radio Tecnica (Buenos
Aires). A single -pole, double -throw switch
is used to break both the A and the B battery circuits. This is necessary with this
particular hookup in order to avoid drain on
the B battery when the set is not in use. The

ELECTRIFIED GUITAR

other. A power supply to afford electrification of the set is also shown. While this
supply affords a maximum of 350 volts, it
is not necessary to employ this voltage on
-

2A7(2.8V).6A7(6.3V)

L2

0.5-

MEG.

2MEG5_

®

C

A SIMPLE means of electrifying a guitar is described in Radio and Hobbies, an

Australian publication. This little device
makes use of 3 iron core windings which
may be taken from a discarded head-phone.
They are mounted on an iron bracket the
other end of which is fastened to one pole
of a powerful horseshoe magnet, taken from
an old auto magneto or telephone ringing
generator. The windings of these electro-

loo

MMF

Ll

00
OS

:

OHM

1

140
MMF,

MF

.
circuit is rather a straightforward one, employing either a 2A7 for 2% volt operation
or a 6A7 if 6.3 volt operation is preferred.
These voltages are given because some power-packs provide either one voltage or the
Wave Length:

Meters
10 -20

20 -40
40 -80
80 -200
200-350
350-500

Turns
4%
11

22

4

52%
68%
132

GRID COIL
Wire #
22
22
22
22
28
32

F

Turns

6x

4

16x

40x
None
None

NOTE: x indicates number of turns per inch.

B-

F

Bf22410R45V

B+180v

the receiver; it can be used if an amplifier
is subsequently added. A coil winding table
follows.

Spacing
]_x

PHONES

OHMS

G

()
(]

6
7

17
32

TICKLER
Wire #
31
31
31
31

Spacing
Spacing Between Coils
None
None
None

3/32
3/16
3/32

None
None

ye

None

36

y

Si

LABYRINTH "HI -FI" SPEAKER CASE HELPS RESPONSE
A LOUD SPEAKER cabinet designed
for use with high fidelity receivers is described in Australasian Radio World. This
cabinet makes use of a modified version of
the "labyrinth" principle made so popular
by a leading American manufacturer of
quality radio receivers.
The author of the article suggests using
a 12" speaker as the "boomer" and a 4"
speaker as the "tweeter". The cabinet measures 13" deep by 21" wide by 24" high and
is lined with felt or celotex. The shelves inside it are made of 3" celotex. Two are required and they are arranged as shown in
the diagram. This provides a path approximately 4 ft. long for the sound wave coming

from the back of the speaker diaphragm. A
percussion effect is avoided by use of a 1"
by 9" slot cut in the side of the cabinet at
the bottom, in the corner farthest from the
"boomer." The diagram shows construction
details of the speaker cabinet.
Figure A, below, illustrates construction
of the cabinet. Figures B and C show a special type of high note diffuser which can be
used with a standard speaker. The unit, in
either case, is made of sheet metal, bent to
form an open -ended cone. The one illustrated at C is to be equipped with the same
sort of mounting bracket as shown in B.
These units help to spread the high notes,
which ordinarily travel in a straight line.

I.]agnets are connected in series and the two
cuter terminals are led to the input of a
high gain amplifier.
After the unit has been assembled it may
be found that the tones derived from one
or more strings are appreciably weaker
than those from other strings. This may be
rectified by cutting or filing the bridge of
such strings a trifle more deeply in order
to bring the strings closer to the iron core
coils. Obviously this will work only on
instruments which make use of steel
strings ; gut strings of course will not affect
the magnetic fields of these coils.

A SMALL AMPLIFIER UNIT
GENERAL utility amplifier unit of low
cost and low output-but sufficient to operate a 12" dynamic speaker with good volume
described in the .9ustralasian Radio
World. This 2 -tube unit, providing low gain,
A

-is

6C6
4

0.1-
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MF.
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0.5
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7
x
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x
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2

7

V
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POWER
PLUG

Y

MF

SPEAK ER
SOCKET

Y

is said to have so low a hum level that absolutely no hum can be heard when ti:e
volume control is fully advanced and nn
record is being played. Its output is

3j

watts which is said to be ample for the
average home, though your editor prefers
10 watts or more in order to get good bass
response.
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TWO -TUBE PHONO AMPLIFIER
OPERATES 12" SPEAKER
THIS little taco -tube phono amplifier,

taken from Radio and Hobbies of Australia, will operate a 12" speaker with a
2500 ohm field. The circuit is simple and
straightforward, the tubes used being a
6V6G as amplifier and output, with an 83
as rectifier. The speaker field is connected
into the positive B lead to serve as part of
the filtering system. The volume control
which is used as the crystal pickup input
connection, is rated at 500,000 ohms; the
primary of the speaker output transformer
hould have an impedance of 5,000 ohms to
match the output of the 6V6G. While the
.004 mf. condenser reduces the high notes
a trifle, it is necessary to compensate for
the lack of feedback. The author suggests
that by leaving about 50 ohms of the 150
ohm cathode resistor unbypassed, harmonic
distortion may be decreased, although volume will also fall off slightly.
A simple tuning unit to go ahead of this
unit, thus making it suitable for radio reception, is also shown. This diagram was
taken from a past issue of Wireless Weekly,
also Australian, and adapted to use the 6.3
volt tubes.
You will notice that a single 6F7 is employed to afford a stage of tuned R.F. and
non- regenerative detector. The 5000 ohm
potentiometer acts as a sensitivity control,
varying the voltage on the cathode and the
third grid of the 6F7's R.F. section. A
single -pole single -throw switch permits the
set to be used for radio or phono reproduction.

High Fidelity Public Address System
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High Fidelity public address amplifier.

transformers; the heaters of the tubes are
connected in series. A single open- circuit
jack is, provided for input; bias on the first

RADIO REVISTA of the Argentine
shows a diagram of a high fidelity public
address amplifier which utilizes a 6SK7,

stage 6SK7 is obtained from a midget bias
cell. According to the author the entire unit
may be built on a chassis only 10% "x5 "x3 ".

6C8G, 6H6 and 2 each of 25L6's and 25Z5's.
It operates directly from the 110 volt A.C.
line, without the use of filament or power

6V6G
CRYSTAL
PICKUP
A

-eeasae

r086Ò0008000

which can be added ahead of the phono unit.
Simple phono pickup and 2 -tube amplifier; right -useful radio tuner unit

`Cci1

V

T7`11611¢`l

'rho e Nadia 2u ¢stions ?

L Describe briefly the various steps followed in picking up television images of the G.O.P. Convention in Philadelphia. (See
page 262)

possible to do the work of six ordinary tubes with only
3 tubes, and if so, explain the function of the various tubes.
(See page 272)
What is a TRF receiver and how does it work? (See page 278)

2. Is it

3.

4. What is the purpose of a voltohm- milliammeter? (See page

281)

transmitter differ from an amplitude modulation type? (See page 286)
Can you describe three types of questions liable to be asked
radio amateurs when applying for their government license?

6. How does a F -M
7.

(See page 292)
8. How and what is the signal tracer? (See page 296)
9. How can gates or doors be caused to open by

approach of

a

radio at the

motor car? (See page 298)

tube would you connect a crystal
phonograph pickup? (See page 302)

10. To what grid of a 6A8G

5. How does the modulator work in a transmitter? (See page 282)
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Modern

5 & 10

Meter Converter
Charles

R.

Leutz

This converter is really a first -class piece of apparatus; a very
excellent feature is the fact that the chassis, cabinet and other parts are
available in kit
form. A special switch enables the operator to select quickly
any one of three aerials.
WHILE a

5 and 10 meter converter is
ordinarily regarded as an instrument for
amateur radio communication purposes,
many broadcast and short wave listeners are
finding these units an extremely useful and
interesting adjunct for "DX" adventure.
The range of 5 meter signals is generally
considered as limited, due to the propagation
characteristics of these short waves and the
curvature of the earth. However, where the
transmitter or receiver, or both, are operated
at relatively high altitudes, extended range
is obtained and recently new distance records for these 5 meter signals have been
established. In many other cases, the transmitted signals follow unorthodox propagation rules and here again unusual distances
are covered.
On the 10 meter band, world-wide range
is possible, day or night. While recent federal rules prohibit American amateurs from
communicating with amateurs located in
foreign countries, it is still possible at least
to receive signals from all parts of the world
without any restrictions.
Many receivers, a year or more old, include provision for the reception of 5 and
10 meter signals. The results in most cases
are not satisfactory due to the limitations of
the earlier type tubes and other factors
which exclude the possibility of obtaining
circuit stability.
The converter to be described is a stand-

and manufactured product. For the benefit

of experimenters, the manufacturer has
given the author permission to release the
circuit used. In the factory -built set, the
various coils are machine and fixture wound
to insure obtaining exact duplicates. Handmade coils always vary in value and their
application requires extra adjustments and
experimenting. Accordingly, in building this
converter, it will simplify matters greatly if
the coils and associated parts are obtained
as a factory assembled unit. This unit consists of the selector switch, coils and trimmer condensers mounted and wired ready to
use. The balance of the parts are standard
and are listed in the bill of material by
manufacturer's number.
Some experimenters prefer to wind their
own coils for experience; accordingly coil
data is given in this article. This coil data
is not the same as for the machine wound
units, but affords a satisfactory equivalent
suitable for hand winding.
This new converter design includes the
following desirable features:
1. Use of new tubes having low noise
characteristics.
2. High signal gain and low noise level.
3. Tuned R.F. output.
4. High C Oscillator.
5. High circuit stability.
6. Adjustable gain control.
7. Single control tuning.

Antenna selector switch.
Accompanying illustrations show exterior
and interior views of the completed converter; a complete schematic wiring diagram with values indicated is also included.
It will be noted that the tube array consists of a 6AC7/1852 direct tuned R.F. amplifier, a 6AC7/1852 mixer and a 6F6G
oscillator. The power rectifier is a 6X5 and
the high voltage regulator tube a VR150 -30.
The 6F6G is ordinarily used as a power
audio pentode output tube. However this
tube has characteristics which allow it to
be used very effectively as a high -C high
frequency oscillator for the 5 and 10 meter
bands.
The schematic wiring diagram clearly
shows the function of the Antenna Selector
switch, which permits the use of a separate
antenna, if desired, for the 5 and 10 meter
bands. A third position permits connecting
a general purpose antenna direct to the associated main receiver when the converter is
not in use.
The converter can be used effectively with
any good tuned radio frequency or superheterodyne receiver that can be tuned to the
40 meter band. As a matter of fact, the associated receiver should be tuned to a position
just outside the 40 meter band; 7315 kc. is
suggested as that frequency is practically
free from any interfering signals. The possibility of the main receiver picking up ín8.

Below-Top and bottom views of the 5 and 10 meter converter.
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terference directly is largely eliminated by

4 and 7 turns.
turns No. 24 B & S d.s.c. copper
wire, wound between secondary turns.
T-2 Secondary, 9 turns No. 18 B & S
Copper Wire, Silver Plated, spaced %" between centers, tap at 6 and 8 turns.
Primary, 5 turns No. 24 B & S d.s.c.

¡" between centers, taps at

Primary,

4

using a small shielded concentric cable for
the connections between the converter and
the receiver input.
The output transformer (T-4), contributes a lot toward the outstanding performance of this converter. The primary is debetween secondary
signed for the plate circuit of the 1852 mixer copper wire, wound
turns.
main
and is tuned to resonance with the
T -3 Secondary, 8 turns No. 18 B & S
receiver frequency setting of 7315 kc.
Wire, Silver Plated, spaced I/B" beCopper
freradio
intermediate
the
becomes
(which
tap at 1 and 8 turns.
centers,
tween
output
R.F.
the
of
quency). The secondary
Primary, 3 turns No. 24 B & S d.s.c.
transformer is designed to match efficiently
wound between secondary
the average receiver input impedance value. copper wire,
turns.
trimtransformer
output
of
the
Adjustment
T -4 Primary (Plate) 20 turns No. 22
mer (C -19) for maximum energy transfer
B
& S d.s.c. copper wire, wound in h"
is important in improving the signal-toform Y8" in diameter and PA"
noise ratio, especially if the associated re- space on a
long.
ampliR.F.
direct
any
have
ceiver does not
fication and accordingly is automatically
handicapped by a high tube noise in the
main receiver mixer. Furthermore, even if
the main receiver does have one or two
stages of direct R.F. amplification, substantial improvement in signal -to -noise ratio
is obtained by adjusting the converter for
maximum gain, conversion and output and
using correspondingly less gain in the main
receiver.
One important contributing factor toward
high stability is due to the VR150 regulator
tube, which controls and maintains the R.F.
mixer and oscillator plate and screen grid
voltages constant. Ceramic insulated coils
and condensers also contribute their part
toward the high degree of stability obtained.
Re- alignment of the entire unit, after the
initial alignment, is seldom necessary unless
tubes are changed.
Construction
Assembly of this instrument is quite
simple, as the chassis is of liberal size and
all the necessary parts are inserted without
crowding. After fastening the tube sockets
in place, the heavy parts can be mounted
including the power transformer, filter
choke, filter condenser, R.F. output transformer, volume control -switch and the
front panel controlled trimmer (C -18).
At this point wiring can be started, including leads to and from the power transformer, the filament leads, power supply
filter. The cathode and screen grid resistors
and associated by -pass condensers can then
be connected, using insulating tie lugs as
required.
The assembly consisting of the selector
switch, coils and associated trimmers is then
inserted and the connections made between
this wired unit and the main circuit. For the
experimenter using hand -wound coils, it
must be noted that seven switches are required (all controlled by one shaft), each
switch having a 5 meter, a 10 meter and an
"off" position. A three gang switch is required, the first gang having three circuits
each of three positions. The second gang is
the same as the first. The third gang need
only have one circuit of three positions,
making a total of 7 switches, all of the nonshorting type. The remaining small parts
can now be inserted and the circuit completed.
Coil Data

Forms for T-1, T -2 and T -3 are tubes %"
diameter by 2" long, thin wall Steatite,
Amphenol 912B, or Millen High Q.
T -1 Secondary 7 turns No. 18 B & S
Copper Wire, Silver Plated, turns spaced
for September,

1940

Secondary, 4 turns No. 22 B & S d.s.c.
copper wire, wound on slightly smaller
diameter and slipped inside the above form.
Antenna
5 meter di -poles
or doublet, and a separate 10 meter doublet
should be provided for the converter. In

For best results, separate

addition, a general purpose antenna can be
connected to the main receiver for the reception of frequencies other than 28 and 56
megacycles. When only one doublet is available, the connections should be as shown in
Fig. 1B. For use with an ordinary aerial
with a single wire lead -in, the proper connections are shown in Fig. 1C. If the receiver does not have a doublet input, the
converter output terminals D and G must
he connected together and the connections

AN ENTIRELY

developed and far advanced by E. H.
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As the wiring diagram makes clear it is not at all

a

1
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17
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D
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CONNECTION FOR AERIAL

DOUBLET)

WITH SINGLE WIRE LEAD-1N

difficult job to construct Ai s excellent

made as shown in Fig. 1C. The most efficient arrangement of aerial connections is
given in Fig. IA.

5 and IO

meter converter.

The converter is then switched to the 10
-6X5 socket, No. 8149
-Power transformer T -5, 110 volt 60 cycle primeter position and aligned using an incommary, secondary 300 -300 volt and 6.3 volt,
ing signal of 30,000 kc. The oscillator trimNo. 19465
Filter choke, 15 hy. 40 m.a., No. 19466
mer (C -23), a large air trimmer on the coil 1-15
-15 mf. 450 volt electrolytic condenser, C -16,
Alignment
assembly, is first adjusted, and the 30,000
17, No. 16124
Alignment of the assembled converter can kc. signal should be brought in with
1Trimmer condenser, air, C.18, 5 mmf., No.
the
17173
be accomplished using a local source of
trimmer plates about 75% meshed. The 10 1- Trimmer
condenser, mica, 100 mmf. max., C -19
oscillations from a signal generator or from meter antenna trimmer, C -24 and R.F.
-Dial,
0 -100. 4^ diameter, German silver, with
trimvernier
drive,
No. 19522
actual 5 and 10 meter received rignals. The mer C -25 are then adjusted; these are
the 1- Sensitivity control R -1, 10,000 ohms and switch
converter is first connected to the main re- two mica trimmers on the long insulating
SW -1. No. 19391
3 -Bar knobs, No. 25.8222
ceiver and the latter set at 7315 kilocycles strip in the coil assembly.
(just outside the 40 meter band). The main
Obviously, either the 5 or 10 meter bands RCA (Tubes)
receiver is set for average gain adjustment. can he aligned at any frequency in the
2-- 6ÁC7/1852
The converter gain control is set about 50% vicinity of the high frequency end of
-6F6G
the
-6X5
full on. The output of the converter is gang tuning condenser, but during
these
VR150.30
adjusted for maximum energy transfer at operations the receiver tuning must be kept
C -19, regulating same for maximum "noise constant and the output transformer
MISCELLANEOUS
C -19
level."
first adjusted for maximum "noise level." 9-.01 mf. 400 volt paper
condensers, C-4, 5, 6, 7,
Check tuning condenser and main dial
Once adjusted, the main receiver fre8, 9. 10, 11, 12
-1500 ohm 3 watt resistor, R-2
setting. With the condenser fully closed, the quency should not require any change. On
-110 ohm % watt resistor, R -3
dial setting should be "0." The trimmer con- the plain receiver, the R.F. gain and audio
-100 ohm % watt resistor, R -4
-400 ohm % watt resistor, R -5
trol C -18 is a fine adjustment condenser on gain controls are regulated in the conven2-1000 ohm 'A watt resistors. R.6, R -12
the oscillator section of the gang con;!enser ; tional manner. Best overall results are ob- 1- 25,000 ohm 'A watt resistor, R -7
set same at "0."
ohm 4 watt resistor, R -8
tained when the converter is adjusted for 1- 40,000
100,000 ohm % watt resistor, R -9
A 60.000 kc. signal should come in at maximum gain and by using correspond- 11 -1 ohm
% watt resistor, R -10
1-50,000 ohm
about 84 on the main dial. Leaving the dial ingly less gain in the main receiver.
'A watt resistor, R -11
1 -Fuse
extractor
post and I ampere fuse,
set at 84, adjust the 5 meter oscillator trimLittelfuse
List of Parts
mer (C-20), which is a 5 -plate air con2-.0005 mf. mica condensers, C.13, C -14
1- .000035 mf. mica condenser, C -15
denser on the switch assembly. The 60,000 MEISSNER
-A /C line cord and plug
steel. black crackle finish, I14" wide
1kc. signal should be tuned to resonance with 1- Cabinet.
Rubber grommet ffi diameter
X 9" high x 11V," deep. No. 9510
4Rubber feet ff" diameter
C -20 about 25% meshed. The antenna trim- 1- Panel. steel. satin chrome plated finish, 114"
4 -3 contact insulating tie lugs
No. 9943
-4
contact insulating tie lug
mer C -21 and R.F. trimmer C-22 can now 1- x9".
Chassis. steel, chrome plated, 93^ x 11 3" x
2 --2 contact insulating tie lugs
be adjusted to resonance; these are the
34 ". No. 9941
20- -No. 6/32 hex brass nuts and lock washers
tuning assembly consisting of coils 3- -No. 8/32 rd hd brass mach. screws
ceramic base mica trimmers on the coil 1-Complete
T -I, 2, 3, seven. section three. position switch
18-No. 6/32 rd hd brass mach. screws 4á"
;" long
long
assembly.
S -1, 2, 3, 4, 5, 6, 7 and trimmers C -20, 21, 22,
4
insulating washers. micoid
24 and 25, No. 9960
4 -No. 6/32 rd hd brass mach. screws, 3" long
During these adjustments, the main re- 1-23,
Three -gang tuning condenser, ceramic insulated,
I2- Phillips rd hd drive screws, % long, chrome
ceiver gain control should be set low enough
-1, 2, 3, No. 17172
plated
3- CCeramic
octal sockets. No. 25-8437
-Roll push back hook up wire, No. 20 B & S
so that the AVC is inoperative.
1 -VR150 socket, No. 9867
1-4 lb. roll rosin core solder
1

1

1

1

1

I1

1

1

1

1

1

1

-3"

1

270

RADIO

&

TELEVISION

Nadia eonitzuction

74. ee ALLIED

A front view of the
5 and 10 meter converter -note the swell
of the
appearance

front panel, which
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is
is

of metal. The dial
large and easily read
and all in all this
makes a piece of ap-

CATALOG!
112 p{AGES j`::a
oUr

paratus one may be
proud of.

capacity of the
gimmic condenser in
diagram, page 270, is
from 5 to 10 mmf.

J

The

t

L.
Details are given below for the chassis and the front panel layout.
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Left: Rear view of chassis and speaker. Background: The unfinished
cabinet. Right: Front view of chassis.

6

3 Tubes
THERE

is a story behind the building
of this set, which might interest future
builders.
On the night that Joe Louis fought Pay chek, we had a four tube portable receiver
of popular make, in the store here to listen
to the tight with. The electric light line hay-

Lee Garrison
ing gone out we could not use the regular
A.C. set. The set was so insensitive that it
would not get KEX, a station about fifty
miles away, in Portland Oregon, with sufficient volume for the boys to listen to the

Diag am of the

lAIGT

-tube Superhet. which uses 1.4 volt tubes.

ID8GT

15T. I.E.T

COIL
1144L/

3

fight, without putting their ears right in
the speaker.
Being the only radio service man in town,
one of the boys asked me if I did not have
a battery set. I told them I had one, a
regular A.C. midget converted to run on a
six volt battery; but, having built it just

1N5GT

ANTENNA
t
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in

(MEISSNER
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The total cost of the set, including batas an experiment, I had removed too many
tubes and everything need not exceed
teries,
experiparts for it to work. Just as many
-five cents.
menters will do, get a set to working just sixteen dollars and seventy
For an "A" supply, I am using a Willard
right and then use the parts on another set.
i told them that I was building a set to No. 6 dry cell and get about 150 hours
take with me when I went camping, a regu- service ; the No. 6 costs forty cents, so the
lar portable; and that I believed it could "A" supply costs about one quarter of a
cent an hour.
outplay the set they were trying to use.
I knew, to get the volume and sensitivity
If you experience any trouble with this
that I wanted, I would have to use some- set, I will be glad to answer any questions
thing more than the customary loop an- you may have to ask. Write me in care
tenna. So I looked through my parts and of this magazine and please send a self -adfound that I had a type No. 14 -1004 Meiss- dressed, stamped envelope for a reply.
ner antenna coil and a type 14 -4243 oscilAll condensers are Aerovox 200 volt type.
lator coil on hand. Using those coils as a with the exception of the mica padding conbasis for my set I got to work and soon had denser, which is a .0004 mf. plus or minus
a bread -board model built.
3% Miller padder.
Using a 1A7GT pentagrid converter tube
The bypass condenser in the B minus
and a 1N5GT R.F. pentode and the 1D8GT
is an Aerovox 10 inf., 25 volt size.
lead
power
and
pentode
first
audio
first detector,
down
The tuning condensers are Meissner
output tube, I believed I could cut
.000365 mi. midget size.
the A current supply about fifty ma.
The bread-board model did not work as
The speaker is Vita -vox five -inch dia.
good as it might, due to too many stray magnetic speaker.
wires around. But when. I put the set on the
The volume control, as are the fixed rebase I intended to use. carefully shielding
is a IRC.
sistors,
the first audio grid lead, the set worked
oscillator
grid condenser is a .0005
The
it
had
a
whistle.
fairly well. After dark
large
which could be killed by retarding the mf. mica; this may seem to be a little
all I had
volume control. So I put in a filter network for a grid condenser. but it was
this set so
in the A.V.C. lead and the whistle was on hand when I started to build
it.
I
used
removed.
In the intermediate amplifier. I desired
Three -Tube Superhet. Parts List
to obtain as much gain as possible. so I used
a Meissner No. 16 -6658 plastic input transINTERNATIONAL RESISTOR CO.
former, and their No. 16 -6660 plastic out-1000 ohm one watt
put transformer. These transformers being 2- 50.000 ohm one -half watt
175.000 ohm one watt
very small and shielded, were just the thing 1- 250.000 ohm one -half watt
for the work they were called upon to do. 3-500,000 ohm one-half watt
-half watt
-2 megohm onevolume
Using them, I got plenty of gain and plenty 1control with A.C. switch
500,000 ohm
of selectivity.
I only use about twelve feet of wire for AEROVOX CONDENSER CO.
an antenna, as this seems to be about the 2 -.05 mf. 400 volt condr -user
mf. 400 volt cnulcnser
right length for the antenna coil I am using. 3-1- .01
mf. 400 volt condenser
The only increase in volume noted, is 1- -.1.00025
mf. .400 volt c"nd.nser
-.0004 mf. mica condenser
when a ground is attached to the set: then
1- -.0005 mf. mica condenser
the volume increases about fifty per cent.
-10 mf. 25 volt electrolytic condenser
hop
yard,
I have taken this set into a
wires being strung all over the yard to sup- VITAVOX
port the hops, and the set played with fair 1- -5 inch magnetic speaker
volume. I have taken the set into the forest.
with trees all around from 100 to 150 feet NATIONAL CARBON CO. (Eveready)
Minimax B. batteries
tall and higher, and the set gave an excel- 2I--#482
-#6 Willard dry cell
lent performance. It played as well as a
six-tube battery super which one of the MEISSNER
loggers at a nearby logging camp had. In I -#16 -6658 plastic 1.F. transform' -r 456 kc.
fact, any place I take it I get good results. 1- #16.6660 plastic I.F. transformer 456 k-c.
.000365 mf. VC #21.5214 tuning condenser
The results are as good or better than some 1-rule dial
1- #23.8227 5 -inchcoilslide
456 KC 190.550 meters
of the jour -tube portables I have listened to.
- -#14 -4243 osc.
190.550 meters
coil.
antenna
-1004
-14
this
in
building
If one uses ordinary care
set, he need not expect any trouble with it.
But it must he tuned properly and aligned SYLVAN IA
tube
right, if *it is to play like the one I am 11 -1N5GT
-IA7GT tube
-1D8GT tube
using now.

All the latest developments in
nationally advertised radio
parts, plus many items out of
manufacture. Everything you

need in radio, now

Choose your favorite test
equipment here. Enjoy real
savings. Every known name is
represented. Stocks are always

complete and uptodate.

Order by catalog-it's quick
and it's thrifty.

More models to choose from
and more P. A. for your
money! In features, performance and watts-per-dollar,
Lafayette leads. Three complete lines of portable, permanent and mobile sound
systems. A model for every
purse and purpose.
Compare Lafayette Radio feature for feature, line for line,
and dollar for dollar. Why

1

pay more when Lafayette

1

offers all the wanted features
and beauty of styling for so
much less? In this book, 64
beautiful models to choose

from.
Nowhere else will you find so
complete an array of nationally-famous amateur transmit -.

1

1

1

1

1

ters, receivers and ham equipment. It's a catalog within a

catalog, and low Lafayette
prices make it a book you'll
want. Reserve your copy now.

to see the compieta line of low- priced,
easy-to- attach auto radios, the newest record players, radio tubes, tools and guide
books. They're all here and priced to save
you real money.
RIGHT NOW RESERVE a copy of the
greatest catalog in radio-this year bigger
than ever. The coupon below,

BIGGER IN

stations sending slowly. Listening to one
station call another is very good practice,
since the call letters of both the station
called and the station transmitting are
transmitted several times and the beginner
can usually make out the call letters correctly. There are many short -wave commercial stations that send press from 15 to
25 words per minute at a smooth, even rate
of speed, and these offer an ideal chance for
prolonged practice in receiving code.
for September,

1940

Be sure
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FREE copy fo you soon.
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within

arm's reach. Easy to order .. easy to have what you want!

RUSH
COUPON
NOW
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The operator learning the code who alsol W. JACKSON ELM, CHICAGO. ILL
ready knows the correct "touch" system I
N. Y.
NEW
YORK.
AVENUE.
er loo SIXTH
of typing will learn to copy on the type- u
El
don't want to inks this great catalog. Please
writer much more rapidly.
reserve my FREE copy.
But, learning to take down code On the
typewriter is something to be done AFTER I
the student engineer has learned the code
NAME
and can receive it with pencil on paper. with
perfect copy, at a minimum speed of 20
ADDRESS ...............
words per minute. To attempt to "copy on
speed
is
is
attained
this
sea
the still" before
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STATION

SELECTOR
SWITCH

ANTENNA
POST
VOLUME &

REGENERATION
CONTROL

1

-Tube "Select -Ur- Station"
Pocket Set

HERE is a compact 1 -tube set that
operates like the big push-button multi tubers. It can be used anywhere with a short
length of antenna wire. You can use it while
boating or fishing-while cycling -at picnics-or at the ball game. A flip of the
switch gives you a choice of 3 pre -tuned
stations, yet this set is small enough to be
carried in the coat pocket.
The circuit employs a low- drain, high gain pentode tube, type 1N5GT. This tube
requires but I% volts as filament supply
and offers good results when operated from
a single 45 volt "B" battery. Regeneration
is obtained by means of an extra tickler
winding and is controlled with a midget type volume control.
The first step in building the receiver is
mounting the parts which will be used. All
of the larger parts should be mounted first,
since the smaller resistors and condensers
can easily be installed a little later in the
process. The batteries should not be placed
in the case until the wiring has been completed.
Wiring may be done in any fashion you
prefer, just so long as the leads connecting
the various parts are kept as short and as
t'.irect as possible. It is a good idea, also, to
use a colored pencil to check off on the
diagram each lead that has been completed.
In this way you will avoid the possibility
of overlooking any necessary connection. If
you have had any previous experience in
wiring radio sets, the schematic diagram
should be followed, and the pictorial diagram may be used merely as an aid in
placing the parts correctly. However, if you
are a beginner, you will probably find the
pictorial diagram useful in assisting you in
the wiring process.
Engineer, Allied Radio Corporation.
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M. Dezettel

regenerative control is advanced, you may
possibly have connected the tickler coil
backwards. Reverse the connections to this
coil and repeat the test.
The correct connection of the "A" battery can be checked by noticing whether the
filament of the tube is lighted. Since the
filament requires only a little power, it will
glow very faintly when it is in operation,
and, so, it is best to make this examination
in a room that is fairly dark.
(One of the tiny hearing aid type headphones can be used, if desired; it should be
of the high impedance type1000 ohms impedance at least. More stations can be prepared for by adding extra padding condensers of suitable capacities and setting
them for the desired stations.-Editor)

When the wiring has been completed, and
you are certain that all connections have
been correctly made, the batteries may be
connected to the correct leads. Then the
tube may be placed in its socket. And, now,
you are ready for the initial test.
With headphones (or single headphone,
if desired) on and antenna connected, turn
the volume control a little toward the right.
This will put the switch for the receiver in
the "on" position. As you advance the volume control a little farther, you should hear
a whistling in the headphones.
Next, set the station selector switch to
Point 1, and, keeping the volume control at
the point where the oscillation is just ready
to begin, turn the screw trimmer adjustment
for the first condenser until a local broadParts Lisf- "$elect- Ur- Sfafion" Pocket
casting station of your choice, operating at
-Octal socket, wafer type
any frequency between 1200 and 1600 kilo- 1- Antenna coil, unshielded
-Extra primary winding, used as tickler
cycles, is properly received. When this 2Pointer knobs
adjustment has been completed, you may 1- Antenna binding post
pin jacks
shift the station selector to Point 2 and 21-Insulated
50,000 ohm midget control with switch
repeat the adjustment for another station
-Grid cap
1-Raytheon IN5GT tube
which transmits on any frequency between
1-Flashlight I% V. battery
900 and 1200 kilocycles. Following this, 1- Midget 45 volt battery No. 2 size
.00025 mf. mica condensers
switch to Point 3 and repeat the adjustment 21 -2 megohm resistor
once more for a third station which trans-3
position switch
Yaxley plate to 3
mits on a frequency between 600 and 900 1-25 -100 mmf. padder
condenser (tuning)
kilocycles.
-75-225 mmf, padder condenser (tuning)
1175 -500 mmf. padder condenser (tuning)
For best reception, the radio should be Hardware
consisting of:
operated with as long an antenna as you 2-Brass bushings
3
-Ç"
6-32
screws
can possibly install. If you intend to use 2-Fibre extended
washers
the receiver at a considerable distance from 7 -Self- tapping screws

Set

1

1

1

1

1

1
1

a broadcast station take along a wire about
50 feet long which you can uncoil when
you reach the place you are heading for.
However, if you use this portable set locally
on a bicycle or in a car, a 6- or 7-foot
bumper pole antenna may be employed.
If you do not obtain oscillation when the

4-6 -32

nuts
Aluminum for case (case is available)
If you prefer to try home -made coils, the coils
can be made by winding 110 turns of No. 36
enameled wire on a H" dia. form for the grid
coil 50 turns of the same wire, lump-wound at the
cold end for the antenna coil, and 50 turns, lump -

wound at the grid end for the tickler. (Lump wound means random wound in a narrow space,
the turns overlapping and piling up in pancake

fashion.)
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make it a very simple
The diagram and other details of the one -tube set as given above,
matter for even the veriest tyro to construct this efficient little set.
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The "Battery -4" Portable
Allan Stuart
YOU'VE heard so much about these

tubes, each consuming only 50 milliamperes
trifling amount.
For those readers preferring a "3 -way"
portable-that is, a receiver which will
operate from self-contained batteries as well
as from the 110-volt A.C. or D.C. power
line -an optional schematic diagram is

-a

battery portables-how popular they are
and how many are being sold! Here then is
your opportunity to build one.
The circuit is extremely simple, and if
you can use a soldering iron and follow a
diagram, you should be able to throw this

SPEAKER

CONCEALED LOOP

BEHIND CLOTH
FACING

ANTENNA

Left-Front view of

-

receiver together in about three evenings
and have a lot of fun doing it.
You will notice from the schematic diagram that the circuit is that of a 4 -tube
superheterodyne utilizing a type 1A7G tube
as the oscillator pentagrid converter; a
1Á5G as the I.F. amplifier; a 1H5G as second detector, automatic volume control and
first A.F. stage; and, finally, a 1C5G as the
power output tube. These are all 1.4 volt

4 -tube

portable: right -rear view with lid open, showing batteries.

given. Aside from the addition of a simple
power-supply very few changes are required
in the circuit.
It will be noticed that in adding the
power- supply the filaments of the receiver tubes are wired in series. If only
batteries are to be used, then the tubes are
connected in parallel for simplicity. If a
3 -way portable is desired, then the tubes are
wired in series and left that way permanentOptional circuit for

TRIMMER
(MOUNTED

LOOP

IA'7G

110
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Ll11

MEG..

VOLUME
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.003MF.

2
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Jt

)»l'/
MF

1H5G A.V.C.. 2ND.DETECTOR S 1ST A.F

0.75 -

1. F.

LOOP)

lator coil, both I.F. transformers, the 2 -gang
tuning condenser and the tuning dial from
the same manufacturer in order to be assured that they are perfectly matched to
each other. (The set shown was built around
a Miller portable set kit, containing the
above items, also the chassis, already
drilled.) However, if you are particularly
fond of getting "bugs" out of a newly constructed receiver, use any of the units you

volt A.C. -D.C. use.

1N5G

OSCILLATOR- Mi %ER

ON

ANTENNA

ly, using a 6 -volt "A" battery to furnish
filament current when operating from batteries. This article, however, confines its discussion to that of strictly battery operation.
The first step is to collect all the parts
shown in the list at the end of the article.
It is best to obtain the loop antenna, oscil-
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kc. signal from a test oscillator to the grid
of the 1N5G through a .002 mf. condenser
and adjust both trimmers of the second
I.F. transformer for maximum response in
the loud speaker. Follow the same procedure
for the trimmers of the first I.F. transformer, feeding the signal into the grid of
the pentode section of the 1A7G tube. For
final alignment of the I.F. channel, short the
rotor and stator plates of the oscillator section of the 2 -gang condenser with a jumper
wire, and feed a 465 kc. signal from the test
oscillator into the loop antenna inductively ;
that is, connect two turns of any size wire
to the output terminals of the oscillator
and bring them within close proximity of
the receiver loop. The 465 kc. signal will
then be heard in the loud speaker. Carefully
readjust all I.F. trimmers for maximum
response.
To adjust the oscillator parallel trimmer,
set the dial pointer to 1400 kc. Remove the
jumper wire from the oscillator tuning condenser, and switch the signal generator output to 1400 kc. (The generator remains
inductively coupled to the receiver loop
during this operation.) Adjust the oscillator trimmer (on top of the oscillator section of the 2-gang condenser)
for maximum response. The set does not
employ a variable series padder trimmer,
hence the set cannot be aligned at 600 kc.
Alignment
However since all tuning components arc
When all wiring has been completed and matched, this operation is not necessary. The
thoroughly checked, proceed to align the set should now "perk" beautifully if all
I.F. transformers as follows. Feed a 465 wiring has been correctly done and all the

may happen to have in your "junk box"
(tile author doesn't like "bugs ").
The question of chassis size remains for
Cie individual to decide. If you like to work
on a large chassis without danger of burning your fingers when soldering or bruising
them when replacing batteries, then use a
larger chassis. If you are a "midget -ite",
then get the smallest chassis possible commensurate with the parts of the receiver.
The chassis used by the author measures
5%" long x 4%" wide x 1T/s" high. Mount
the two I.F. transformers, tuning condenser
and tuning dial on top of the chassis, as
shown in the illustrations. All other parts
mount underneath the chassis. The volume
control shaft should line up with the tuning
shaft-being directly below it.
Follow the schematic circuit very carefully in wiring. For those who prefer pictorial diagrams, one is here given. Pay
particular attention to the wiring of the
oscillator coil, since the reversal of any
of these connections may result in non -oscillation. The loop antenna has an extra
single turn wound around it (terminals Nos.
3 and 4) terminating in antenna and ground
binding posts. These are for use with an
outside antenna when using the receiver at
any great distance for broadcast stations or
when DX reception is desired.

Below- Diagram of portable

set as wired for battery operation

alignment procedure carefully followed as
described.
List of Parts
MILLER
Tuning Kit comprising:
1
gang variable tuning condenser

1-2

-I.F. 456 kc. transformers
1- Oscillator coil
-.0004 mf. mica padding condenser
1- 13'cast band Loop Antenna

2
1

1Drilled chassis
4-Octal wafer sockets
1-Tuning dial
1

-Loop Antenna

I.R.C. (Resistors)

1-75.000 ohms V, w.
1-250,000 ohms % w.
3
1

1

w.
meg.
-2
-% meg. y% w.

-820

ohms Vs w.
control,

1-Volume

meg., with D.P.-S.T. switch

1

NATIONAL UNION
1

1
1

(Tubes)

-1 A7 -G

-1 N 5 -G
-1 H5 -G
-105 -G

1

SPRAGUE (Condensers)
2 -.05 mf. tubular
1 -.0005 mf. mica
1 -.0001 mf. tubular
1 -.0001 mf. mica
2-.01 mf. tubular
1 -.003 mf. tubular
mf. electrolytic, 250 volts
1

-8

UTAH

1-4"

P.M. Dynamic speaker and output transformer with 9.000 ohm impedance primary

EVEREADY (Batteries)

45
"B" -Type 482
2-1y vt:
vt.-"A" -Type 745
1-Any suitable carrying case
1

12"

(approx. 7%" x

x 10" inside measurements)

the broadcast band, 540 to 1700 k. Top and bottom views of chassis
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T. R. F.
For

rod cast

the Ham or Fan

Receiver
William D. Hayes, W6MNU
in the San

Francisco-Oakland area, for instance, there are two N.B.C. stations, one
C.B.S. station, and one Mutual station.
These four stations carry all the programs
of any importance, and are probably listened
to about 90% of the time by most people in
this area. This still leaves one button for
tuning in the favorite local record -playing
station. However, if more stations are desired, an 8- button tuner is available.
These push -button units are complete
with condensers, escutcheon, and call letter
sheets, and are equivalent to a two -gang
condenser. If any of the desired stations arc
near the low frequency end of the broadcast
band, it will probably be found necessary to
connect a mica condenser of about 100 mmf.
across the secondary of each R. F. transformer so as to parallel the capacity introduced by
the push- buttons. These two auxiliary condensers are shown in the wiring diagram
as C, and
The

Front view, showing the placement of the tubes and transformers. The
under -chassis view
illustrates the extreme simplicity of the wiring.

ALTHOUGH amateurs speak of the

BCL (broadcast listener) as if he were
some weird monster from another world,
a large percentage of these same amateurs
are using their communications receivers for
broadcast reception as well as for the higher
frequencies. A few of the higher priced receivers are designed to provide excellent
reception of broadcast programs by incorporating a wide -range selectivity control
and adequate audio power together with a
large speaker. However, the majority of the
communications receivers in the medium
and low priced field are not really satisfactory for broadcast reception. In many cases
the speakers are very small and insufficiently
baffled, and the audio output stage furnishes
only a few watts with relatively high distortion. Frequently the hum level in the
output is surprisingly high, and the only
reason it is not objectionable is that the
speakers are not reproducing the lows to
any appreciable extent. Most of the lower
priced receivers provide no means of widening the selectivity characteristic, and the
highs suffer as a result. It is common practice to use a single pentode in the output
stage with consequent high harmonic distortion.
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Needless to say, all this is nothing against
the low priced communications receivers inasmuch as they are designed to do a job
of pulling in the signals, and they do than
job remarkably well.
The average home -built short-wave super
is subject to very much the same ills as its
commercial brethren with regard to broadcast reception, plus the fact that it may be
the unhappy custodian of several of those
persistent idiosyncrasies known as "bugs ".
I think it is evident, then, that a separate
broadcast receiver would be of advantage
to the BCL -ham, unless, of course, he is
fortunate enough to own one of the deluxe
communications jobs mentioned above.
Push-Button Tuning

The receiver described in this article is
not designed for high- fidelity reception. It
is merely intended to provide the ham with
good broadcast quality and to do it as simply as possible. In the interests of simplicity and convenience, push -button tuning
is employed. This eliminates the need for
ganged condensers and the accompanying
problem of tracking. A Meissner 6- button
unit permits the tuning of five stations
which is adequate for most purposes. Here

Circuit- T.R.F.

The receiver is a four -stage, five -tube
T.R.F. ; the T.R.F. circuit was chosen because of its simplicity and freedom from
such things as "tweets", and also because
two tuned R.F. circuits provide just about
the right amount of selectivity for the
elimination of interference without serious
cutting of the outer sidebands.
The RF. stage uses one of the recently
developed single -ended tubes, the 6SK7,
which eliminates the nuisance of a flexible
grid lead to the top of the tube. It is
coupled to the antenna through an iron
core R.F. transformer (Meissner Ferro cart). Gain is controlled by the conventional method of simultaneously varying
the grid bias and the input voltage (antenna
shunting). A minimum resistance of 300
ohms remains in the cathode circuit at all
times.
The 6SK7 is coupled by means of another iron core R.F. transformer to the
detector which is a 6H6, diodes in parallel.

Excellent quality of reception
on the broadcast band is assured with this T.R.F. receiver. Any one of six BC
stations can be instantly selected by simply pushing a
button. The set is very simple

--

to construct

only six tubes
all the parts are
standard and available from
your radio dealer or supply
are used

house.
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The diagram makes

it apparent that the construction of this

The detector is standard and needs no comment. Its output feeds a 6C5. the grid
potentiometer serving as an audio gain control. Operation of the receiver has shown
that this control is not really necessary, so
it could just as well he replaced by a fixed
resistor of 500,000 ohms. The condenser,
C,,, by- passes to ground any R.F. which
may get through to the grid of the 6C5.
The 6C5 in turn is transformer coupled to
the output stage with a 1:3 step -up transformer (10,000 ohm plate to push -pull
grids).
A.F. Output Stage
Occupying the output stage is a pair of
6V6's push-pull, Class A, with a power output of about eight watts at two per cent
harmonic distortion. The high second
harmonic distortion, characteristic of the
6V6. is cancelled by the push-pull arrangement. The resistance -capacity filter con for.

September.

1940

BC set is

simplicity itself.

coils
JNOTE

nected across the primary of the output
transformer improves the quality by correcting to some extent the frequency distortion caused by the high plate resistance of
the 6V6's. No tone control is incorporated
because the ordinary tone control does
more harm than good, merely being used
to cut out the highs. Anyone desiring the
effect can get it easily enough by shorting
out R,0. However, if a simple tone control
is desired, a variable resistance of about
25.000 ohms can be substituted for R,o. The
output transformer secondary is tapped so
that it can be connected directly to the
speaker voice coil or to a 500 ohm line.
Construction Hints
The receiver is built on a large chassis,
which measures 17 inches long by 8 inches
wide by 3 inches deep. This over -size

chassis has three advantages: it permits the
Please Mention This Magazine When
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remote radio set. No sacrifice
screen grid mike amplifier.
`e
rectifier tube.
separate
urnnsere6AT modulator and os illator.
price, tax plate, dey to opente...(and
mink!)
Set of 3 Matched Tubes "S1.95
No circulars val Order Tranaeasters direct from this ad. list
o applications
and full
ab`n but complete
eadirections
w

$4.95

H. G. CISIN, CHIEF ENGINEER
ALLIED ENG. INSTITUTE. DEPT. S -67
83 Wanes St.. NEW YORK. N. V.
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RADIO NEEDS
Here in this one big book

you will find everything you
need in radio
sets, parts
and supplies
public address systems
amateur
equipment
testers and
kits
your nationally
known favorites at lowest
possible prices. Write
today for this big valuable
catalog and save money.
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PROMPT SERVICE

BURSTEIN- APPLEBEE COMPANY
1012 -14 McGEE STREET, KANSAS CITY, MISSOURI

Complete Radio Engineering Course In 96
Bachelor of Science Degree.
Radio

weeks.

(television, talking pictures and the vast
electronic field) offers unusual opportunities
for trained radio engineers. Courses also in
Civil. Electrical. Mechanical, Chemical. Aeronautical Engineering; Business Administration
and Accounting. Tuition.
living costs low.
World famous for technical two -year courses.
Special preparatory department for those who
lack required high school work. Students from
all parts of the world. 57th year. Enter June,
September. January. March. Write for catalog.
2490 COLLEGE AVE.

ANGOLA, IND.

TRI STATE COLLEGE

LEARN
RADIO
TELEVISION
LICENSED graduates placed in
past 7 years in shipping, broadcasting,
aviation, police, etc.; we also teach radio
servicing and repairing; new beginners'
class now forming; Fall Term, September 9; 60 -page catalog free; oldest,
largest and best equipped.
500

push -button tuning unit to be mounted below deck ;.it allows the parts layout to be
entirely straightforward, from the antenna
to the output terminals, thereby discouraging regeneration ; and lastly, it makes the
wiring a pleasure.
Nearest the front of the chassis is the
antenna transformer, and behind it the
6SK7. Across the rear from left to right is
the detector R.F. transformer, then the
()H6, the 6C5, the interstage audio transformer, the 6V6's, and the output transformer. The left -hand knob is the R.F. gain
control, and the right -hand knob is a dummy put on for the sake of symmetry. The
audio gain control is at the rear, but as
explained previously, it is unnecessary.
As is to be expected at broadcast frequencies, the parts layout is not at all critical as long as it is kept reasonably straightforward. The under -side view of the chassis
shows the placement of the smaller parts.
About the only precaution necessary in the
construction is to space the holes for the
push buttons accurately so as to avoid
binding.
The tuning condensers can be adjusted
easily by ear ; with one button depressed,
both condenser sections corresponding to
that button should be alternately peaked
several times until the maximum response
is obtained from the desired station. Then
the same procedure is followed for each
of the other buttons. Detailed directions for
the installation and adjustment of the pushbutton tuner are furnished with the unit
itself by the manufacturer, and hence will
not be given here.
Power -Supply

The power- supply for the receiver must
be capable of supplying about 120 ma. of
well- filtered D.C. at 250 volts. Filtering of
MASS. RADIO SCHOOL
the type shown in the wiring diagram is
118 BOYLSTON ST., BOSTON,
Mass., Est. U99 desirable because it isolates the output stage
from the preceding stages, and also permits
the final choke to have a current rating of
only 15 ma. There is no necessity for a
Start September
RADIO OPERATING -BROADCASTING
bleeder in the power supply itself, because
RADIO SERVICING
a practical course
RADIO AMATEUR CODE
TELEVISION
the
voltage dividing is accomplished in the
ELECTRONICS -I yr. day course _
eve.
t)ay and Evening Classes. Booklet Upon yrs.
circuit of the receiver proper.
Request.
New York Y.M.C.A. Schools
The reason for not including the power e w. 64th Street
New York City
supply on the main chassis was to eliminate
any possible hum pick -up by the audio transformers and wiring. The expedient proved
well worth while, for the output of the reOldest, largest Radio -Television
hool in West trains yew
ceiver is absolutely hunt-free.
for good pay job. Complete instruction
including Radio

RADIO COURSES

-

RADIOaTELEVIS1011

Construction and Service, Broadcast Operating. Sound.
Talking Pictures, Television, Public Address.
etc. Flexible
plan to meet specific eeds of those
or without jobs.
Transportation allowed to L.A. Earn with
room and board while
learning. Request Free Catalog.

NATIONAL SCHOOLS,
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RADIO TECHNOLOGY

RCA Institutes offer an Intensive course of high
standard embracing all phases of Radio and
Television. Practical training with modem
equipment
and Chicago
Also seialized courseskIn Aviation Communlivcations. !Catlin Servicing and Commercial Operating. Catalog Dept. RT -40.

RCA INSTITUTES, INC.

A Radio Corporation of America Service
75

Varick St..

New York, 1154 Merchandise Mart. Chicago
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broadcasting. aviation and pollee radio. servicing. marine
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neering course equivalent to 3 years of college radio work.

All expenses low. Catalog free. School established
D ottgs'a Institute, Turner St., Valparaiso,
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Performance

As with any piece of apparatus, the ultimate test of a receiver is in the performance, and in the case of this particular

receiver, the performance is eminently satisfactory. In this location about five feet of
antenna is sufficient, although at greater
distances from the broadcasting stations a
longer antenna would probably be necessary,
or at least advantageous. The set has been
operating within about half a mile of a
local broadcasting station without a trace
of interference ; however it is not recommended for use next -door to 50 kw.
The speaker being used at present is a
twelve inch permanent magnet type (Jensen
PM 12-B) which has quite a good response
up to 7500 cycles. It is mounted on a large
flat baffle of 94 inch plywood about five feet
square. The bass response is especially
satisfying, notably on dance music of the
Gene Krupa variety, and the power avail-

Please Mention This Magazine When

Writing Advertisers

able is ample to fill a good -sized hall if
necessary.
Actually the distortion on a complex,
steep-fronted wave is considerably greater
than would be indicated by the harmonic
distortion ratings in the tube manual. The
performance of the output stage could be
improved by the introduction of inverse
feedback, but this would complicate the
circuit slightly, and one of the primary features of the receiver is its extreme simplicity. About the only time that the quality
is noticeably poor (i.e. noticeable to a
critical listener) is on a passage of music
in which percussion instruments are being
played vigorously in the middle and high
frequencies. For instance on the Kraft
Music Hall recently J. Scott Trotter was
playing a particularly strenuous passage
on the piano and there was a perceptible
roughness on the loud crashes. However, it
is doubtful if the average BCL would have
noticed the effect at all.
In actual listening tests with a variety
of program material the quality was described as "excellent ", "very natural ", etc.
When used with an adequate speaker, the
set provides really enjoyable broadcast
quality, which, although still not high fidelity, is certainly a marked improvement
over the quality obtainable from a small
communications receiver.
Parts List

I.R.C.
R2 300 ohms,

/

watt

60,000 ohms, l: watt
50,000 ohms. 1 watt
50.000 ohms,
watt
250.000 ohms,
watt
1000 ohms,
watt
150 ohms. IO watts
RIO 12,500 ohms,
watt
R3
R4
R5
R6
R8
R9

/
//

/

SPRAGUE
C12 10 mf. 25 volt electro. ( "Atoms ")

THORDARSON
T3 10.000 ohm plate to push -pull grids, 3:1,
(T- 57A41)
T4 10.000 ohms plate to plate, to 4 -8 -15 -500 ohms
(T.75-S75)
T5 700 volts c.t. at 145 ma., 5V3A, 6.3V4.5A
c.t. (T- 70R62)
LI and L2 12 henries at 150 ma. (T- 17C0043)

CENTRALAB
RI 20.000 ohm pot. (72 -119)

R7 500,000 ohm pot. (72 -105)

AEROVOX
C2 100 mmf. mica
C.3 and C4 1 mf. paper
CS .1 mf. 400 volts
C7 100 mmf. mica
C8 and C9 250 mmf. mica
CIO .05 mf. 400 volt paper

C11 100 mmf. mica
C13 25 mf. 50 volt electro. (
C14 .03 mf. paper
C15 .01 mf. 400 v. paper

"Dandee")

CI6. C17, and CI8 three section electrolytic, S
mf. per section, 450 volts working
M EISSN ER
TI iron core R.F. transformer. antenna (14 -1496)
T2 iron core R.F. transformer, detector (14-1497)
Cl and C6 push-button tuning condensers (Meiss
ner)
STA N CO R
L3 50 henries at 15 ma. (Stancor C -1515)

MISCELLANEOUS
Swl S.P.S.T. toggle switch (on power supply)
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An Economical
Volt -ihm
MII liammeter
John

Wilcox'

T.

the handsome appearance of this testing
instrument. It measures D.C.
voltage, current or resistance.
Note

A GOOD volt- ohm- milliammeter is
practically a necessity for the service
man, experimenter and set builder. With
the nine ranges incorporated in this meter,
D.C. voltage, current, and resistance can
be measured with a very high degree of
accuracy. To keep the cost low and still
insure accuracy by using good components,
only useful ranges were decided on. No
A.C. ranges were included because usually
there is no need to read the A.C. voltages
in sets and amplifiers, as the D.C. voltages
applied to the tubes are the logical ones to
test for trouble or for reference.
The building of the meter is simple and
only a word cf caution may be needed;
that is when wiring in the 100 and 500
nt.a. shunts, make sure that good soldered
connections are made. It is be: t to tin the
lugs on the shunts first to make sure a
good connection will be made. When finished with wiring, check very carefully
every connection again with the diagram
for, if a mistake has been made, you may
bun: out the meter!
The panel markers can be inked in with
India ink or better still the range plate
may be Cut out of this magazine article and
put on the white panel with clear lacquer.
Paint the lacquer over the top of the paper
to match the gloss of the white panel, this
will also prevent it from getting worn or
soiled in a short time. Due to the fact that
this is drawn to actual size it can also be
used as a template for drilling the panel.

In the use of the meter a few pointers
will prove helpful; always use the highest
range on the meter for the test to be made
and if this is too high, a lower range may
then be used. This procedure will eliminate
the chance of burning out the meter in the
event the current or voltage is much higher
than figured. Always check the switch to
see that you have the proper range for the
test to be made, as when working on a job
you may make a mistake by being preoccupied.
The low ohms position, when selected,
works on the back scale method but the
adjustment remains the same as for the high
ohms; that is, set to full scale, this saves
time in switching between the two ohms

ranges.
The many jobs that this instrument will
save you time on, will easily repay the
little time and cost that its construction
will entail. The parts used, as listed below,
should be adhered to. This will insure
accuracy- comparable to the original model.

CONTINENTAL

I -White panel K10532
Resistor 9950 ohms
Resistor 100.000 ohms
Resistor 500,000 ohms
1 -- Resistor 1 meg. ohms

111-

RADIO CITY

-100

1

-500

1

LOW

50 MV. METER
9 POINT

1

WO

OHMS

500

SWITCHT

IOOMA

SHUNT

.4'

.

r r..V

toy 100V500:y
V

YAXLEY
point 2 circuit switch 3129J
1
CISIP
1 -1000 ohm potentiometer

-9

MISCELLANEOUS

2-Tip jacks
-Small knob
1

NAT'L CARBON CO.
Eveready battery 4 y v. No. 781
etc.
1 -Misc. asst. wire, solder,

1-
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Builder and Ham can build. Photos, diagram
"uses" should accompany article.
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ZERO
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100V.
diagram
of the volt- ohm -milliammeter. The parts
required are of nominal cost and easy to

toy.
500MA.

100MA`

assemble.

NIGH

1.MA--

OHM,',

\

I

I

500V.

i

/

1000V.

/HI-OHMS

LO

OHMS

500 MA

SHUNT

Right -Full size scale
copy of this one
is readily made and
pasted on the meter

-a
OHMS

+

ma. 50 mv. shunt
ma. 50 mv. shunt
4000 ohm resistor K4263

1-Trutest

Left-Wiring
O-1 MA..

Parts List

LAFAYETTE
ma. meter K10696
1 - -01
1 -Meter box K10531

V4t /x VOLTS

MEG.
EG.

y

MEG.
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L000

scale.
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Phone or

CW Hot

250
C. T.

Kolz, Jr.

Watt

on this

Transmitter

-W2BKZ`

r4
Left -Rear views of respectively Final Stage;
Exciter- Driver Stage,
a n d

Speech -Amplifier
unit.

Front view of complete
250

watt

CW

and

phone

Transmitter.
It
has band switches.

1-METER PANEL

$FINAL STAGE
3EXCTER DRIVER

4SPEECN

AMPLIFIER.

5 POWER SUPPLY

NOT so long ago, at one of our more interesting "Bull ses-

sions," the discussion became centered around one item on which
there was no available data. That unknown was the proper relation
of physical cabinet size to the final stage power input of the well
designed plate modulated phone transmitter. As one
can readily
see, there are debatable points in the question even at
this early
stage. Firstly, what was meant by a well designed transmitter?
These conclusions were arrived at and constituted the basis
of
a good ratio of transmitter size to final stage input power. A well
designed unit for phone work had to have:
1. Three or more stages in the R.F. section
depending on crystal
frequency, frequency of operation, and power output desired.
No more than necessary to accomplish an end.
2. Component parts (transformers, condensers, coils, resistors
etc.), rated well above the voltages and currents present in the
circuit with careful consideration towards surges, peaks and
higher than normal primary power source.
3. Proper selection and application of vacuum tubes, with careful
observation of their dissipation, element voltages and other
incidental precautions usually contained in the manufacturers'
tube characteristic sheets.
4. Good layout from mechanical as well as electrical viewpoint
shortest possible leads where necessary (i.e.-R.F. tank and
ground circuits).
5. Best possible insulation (i.e., polystyrene, mycalex or good
ceramics) in R.F. circuits.
6. Complete assembly within an enclosure with a thought
to the
proper ventilation of all component parts by the use of louver,

-

screening or fans.

7.

Precautionary measures for both man and instrument alike in

the form of relays, circuit breakers and door switches.
Generally speaking, good design is dependent on these seven
points. With this in mind a number of various power, well designed transmitters were examined and the following conclusions
on a fair ratio between physical size and final stage power input
were drawn. Inputs from 1000 to 250 watts required a space of
.03 to .04 cubic feet per watt input. For powers below 250 watts
the space requirements increased to .09 cubic feet per watt input
to the final stage, indicating a waste of space as the power was
"Kenyon Transformer Co., Inc.
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A first -class CW and phone transmitter
-band coverage. This
rated at 250 watts
transmitter was specially built for use at
amateur station W2USA, New York's World

-all

4
Rear view of complete

transmitter-Power-supply is built -in at bottom
of cabinet.

Fair. It represents a well -designed, high quality amateur transmitter, with separate
power supplies for the stages requiring them.

Right-Looking down-

ward- bottom

views of
Stage unit; Exciter- Driver, and last
the Speech Amplifier.

Final

-

5

METER
'iNAL JTAGE

.3'EX:prfR DRIVER

4.5PEECH

5.

AMPLIFIER
POWER SUPrLN

reduced. Again we repeat, these findings are for plate- urndulated
phone transmitters, CW units obviously requiring less cubic area.
Stage Line -Up

Consequently, with this information in hand, a 250

watt trans-

mitter was designed and built which gave all the desired results
and was, at the same time, a commercial looking unit of mechanical
simplicity, as can be seen fron the photographs. All the coin ponents are distributed on four hassis, three removable and the
fourth, the power supply, is bui into the cabinet base. The three
detachable chassis, reading fro top to bottom, are the final stage,
the exciter -driver, and the spec h amplifier. All necessary meters
are grouped on a separate 3% panel at the top of the cabinet.
The final stage consists of a pa of T -40's in push -pull. Location
of all parts is apparent from ph tographs. The only machine work
necessary besides the drilling ' the chassis, was the fabricating
of a pair of brackets to suet t the plate inductance. This was
fashioned from a piece of scrag 1/16" aluminum, an item usually
found in most hams' junk bo s. The brackets are bent, drilled
and mounted so as to position he Johnson mounting bar directly
over the center of the final t. k condenser, making certain that
there is sufficient clearance be een the bottom of coil plugs and
a use of this particular type of
the condenser stator plates.
neutralizing condenser makes 'r a neat above -deck arrangement,
in that the grid connections f the neutralizing condensers are
taken from the retaining nuts below the deck connectors directly
to the grid prongs of the fi al tubes beneath the chassis. The
exciter -driver is mounted on similar chassis right below it and
consists of a 6L6, tetrode cr stag oscillator with provisions for
four crystals. A switch on th front panel allows quick selection
of the desired quartz plate. Ai RK -39 follows and may be utilized
a frequency doubler, depending on
as either a straight amplifier
the crystal frequency and the nal stage frequency. It is advisable
though, to operate the stage ' the latter capacity due to the ease
with which beam tubes go o. into self-oscillation when operated
as straight amplifiers. Shield ig of the tube was found unnecessary.
Band -switching is employe in both the 6L6 and RK -39 stages,
with switching done. by mean: of controls on the front panel. There
is also a variable coupling c pacity between these stages to take
care of the excitation requir ments when changing from band to
hand. The driver to the fina is a neutralized T -20. Link coupling
is employed between the dri r and the final grid circuit. Filament
potentials are taken from se rate transformers mounted on their
respective chassis, thereby liminating unnecessarily long inter chassis leads, with the usu- voltage drop and subsequent reduction of tube life.
.

'

.

SF

ech

Amplifier

The speech amplifier cl - ssis is a self- contained unit with its
own power supply emplc ing a 5Z3, and in a pinch, may be
for September,
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removed from the transmitter for other
importance to mount R.P. components so
applications. The tube lineup consists of a
that all ground returns actually return at
high gain 6SJ7 resistance coupled to a 6N7.
the same point within that particular stage.
Provisions for a high -level low -impedance
They should then be soldered to a chassis
input is included and fed into the second
ground at that point with a common ground
grid of the 6N7. A separate gain control bus connecting
all such spots. All variable
regulates the level to the grid. A phase
tuning condensers (even though indicated
inverter 6N7 follows, energizing the grids on the schematic
as being at ground potenof the 2Á3's. A pair of shielded leads from
tial) should be mounted on standoff insulathe driver transformer on this chassis cartion with their rotor plates returned directly
ries the audio to the grids of the TZ -40
to the ground point within the stage. This
modulators, mounted on the power chassis also means that
all shafts will require inwhere the other power components are also
sulated flexible couplings. These precautions
located. Utilizing the base of the cabinet as may seem somewhat
severe, but experience
a chassis not only eliminates the extra chashas shown that long indirect ground paths
sis cost hut provides space for larger and
can be more than troublesome in the proper
heavier duty transformer units. Connection; operation of vacuum
tubes regardless of the
to the six meters are neatly made, cabled
application.
and clamped at various places.
A few words might not be amiss, at thi;
Tuning Up!
point, regarding constructional details.
In tuning up for the first time, plate voltWhen wiring the exciter unit, it is of utmost age to the T -20
and final stages is removed

by disconnecting high voltage leads found
on the right rear of both the exciter and
final chassis. This is done to facilitate neu-

tralizing of these two stages. First, selection of the desired crystal and coil setup is
made by rotating the crystal and band switching switches to the correct positions.
The variable coupling condenser is set
arbitrarily and the oscillator tank condenser
resonated. At resonance, the plate current
should be in the neighborhood of 25 to 35
ma., depending on the frequency and condition of the crystal. After resonating the
RK -39 plate circuit, neutralization of the
T -20 should he completed. The same procedure is duplicated for the final stage.
Plate current for the RK -39 should be
about 60 to 70 ma., with the T -20 and final
stage drawing about 90 and 250 ma., respec
tively, under load. The correct position of
the variable coupling condenser can be determined by increasing the capacity from

Wiring diagram for the 250 watt Transmitter.
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minimum towards maximum and observing
the RK-39 plate current. A steady rise in
current will be noted until a point is reached
where it will remain stationary, regardless
of further increase in capacity. It will then
probably start to drop off due to over excitation causing a saturation of its grid.
When this occurs the output of the tube
falls off rapidly. Obviously then the position for the coupling is at a point where the
tube has reached its highest plate current or
at a point where sufficient power is present
to drive the following stage. As the
coupling is increased, it will be necessary
to retune the oscillator plate tank due to the
loading effect of the coupling device. The
4500 ohm tap on the modulation transformer
secondary is proper for the load presented
by the final stage when connected to an
external load. The variable antenna link
coil may be fed to any low impedance type
of line directly to the antenna or antenna
network. The complete transmitter operates
in an exceptionally efficient manner, is self contained, and compact in that it occupies
only .04 of a cubic foot for every watt input
to the final stage. At a quarter of a kilowatt input that's packing up a lot of watts
into a small space.
Parts List for 250

Watt Transmitter

CORNELL-DUBILIER
4.6D2
Cl
4-6D2
4 -6D2

4.6D2
4.12D2
4.12T2
4.6D2
4 -6D2

CII

C12
C16
C17
C18
C19
C23
C24
C15
C26
C27
C28
C29
C30

4.602

4.6D2

4.602

4 -6D2

C32
C33
C34
C35
C36
C37
C38
C39
C40

10

BRIO2AS

DT4PI
DT6SI
EP9080

C3I

Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.
Mf.

.002
.002
.002
.002
.002
.002
.0001
.002
.002
.002
.002
.002
.002

4.6D2

C2
C4
C6
C7
C9
C10

R22
R23
R24
R25
R26
R27
R28
R29
R35

.1

.01
8

10

BRIO2AS
DT6S1
EP9080
DT6S1
EP9080
DT6S1
TLA 6040
TLA 6040

.01
S

.01
S

.01
4

4
2
2

TLA 10020
TLA 10020
EP9080
EP9080
TJU15040
TJUI5010

8

8
4
1

CARDWELL
C3 MR 150 BS
C5 ZR 50 AS
C8 MR 150 BS
C13 MO 180.BD
C15 MO 180 -BD

WARD LEONARD

Ohms

507-341

R3
R4
R6
R8
R9
RIO
R11
R30
R31
R32
R33
R34

507-436
507-334
507.341
507.433
507-356
507.361

Watt
Watt
Watt
Watt
Watt
Watt
SO Watt
50 Watt
50 Watt
10 Watt
25 Watt
10 Watt
100 Watt

2500
15000
50000
25000
750
200
400
25000

507 -458
507 -335

507.243

507-333
507.227

KENYON (Transformers and Chokes)
TI T -671
T2 T -360
T3 T -521
T4 T -167
T5 T -658
T6 T -355
T7 T -165
T8 T -165
T9 T -152
TIO T -152
TI1 T -214
T12 T -359
T13 T -359
T14 T -353
T15 T -35I
T16 T -467
TI7 T -271
T18 T -154
T19 T -154
T20 T2

BARKER

L3-

WILLIAMSON

&

10

20 MCL 20
40 MCL 40
80 MCL 80
160 MCL 160
L4 -Same as L3

meter
meter
meter
meter
meter

L5 -669 Mounting base
660 10 meter band
661 20
662 40
663 80
664 160

meter
meter
meter
meter

RI

sockets

MI -227A 0.100 Ma. Meter
0 -150 Ma.
0-100 Ma.

Meter
Meter

Ma. Meter
0 -150 Ma. Meter
0 -500 Ma. Meter
0 -150

-S8 socket
socket
-PMII plugs

100

1000
I

13-133

13.133

Pos. Isol. Rotary switch

3

-BUD D1732 Dials

1
1

-BUD 1270 switch (interlock)
-BUD 1348 switch bracket

11 -BUD indicator
6 --BUD dial plates

100,000
75.000

50.000
50,000
500,000
1000
500.000
250,000
50,000

for September. 1940

Meg.
Meg.

/

Pot.

V.

Pot.

V.
ya

2
1

I

F

$3'00

with 5 me. IF

transformer,
use

53.00

$1.50

with

5

me

I

F

$1.50

MFG.CO.INc

JAMES MILLEN

MALDEN. MASS

50 EXCHANGE ST.

LEARN CODE

the way you'll be using it

by SOUND
The best way to learn
to read code is by

listening to code.
The

best

way

to

learn to send code
is by hearing your
own sending repeated back to you. With the new All Electric Master Teleplex Code Teaching Machine, you learn code the natural,
easy, fascinating way. Only instrument
ever produced which records your send-

ing in visible dots and dashes -then
SENDS BACK your own key work at
any speed you desire. That's why practically every school teaching code uses
TELEPLEX. We furnish complete
course, lend you All -Electric Master
Teleplex, give you personal instruction
with a MONEY -BACK GUARANTEE
low cost per
-all at a surprisingly FREE
catalog
month. Write today for
S9. No obligation.

plates

-TZ40 Tubes

-T -20

Tubes

RAYTHEON
3

-83

1-6L6

-RIC39

I- 5Z3
2

Watt
Watt

use

TELEPLEX COMPANY
67 -69 Park Place, New York
In Canada write
ELECTRONIC INST.. TORONTO.
:

CANADIAN

ONT.

TAYLOR

1

Watt

. 67503.price me.

band
band
band
band

TRIPLETT

1-4

for

Mica dielectric condenser -tuned 5 me. IF and Ditcrin nator units for frequency modulation communication receivers.

Johnson 750 choke

M2 -227A
M3 -227A
M4 -227A
M5 -227A
M6 -227A

n

net price

discriminator
. 60504.
above net price

RFC2 Johnson 750 choke
RFC4 ohnson 750 choke
C22 100 ED 45

-224

IF and D is:odulation com-

mc.

frequency

(Coils)

band
band
band
band
band

JOHNSON "HI -Q"

2

for

munication receivers- 60503. 5 ms. IF transformer,

above. net price

10 MCL

RFCI

condenser -tuned

un its

trim inator

3

net

MISCELLANEOUS
5 -BUD FC795 couplings
2 -BUD JLI695F Pilot lights
2 -10 amp. Toggle Switches
4-BUD 31325 Csld. ckt. jacks
C490 Tube caps
5 -BUD

Watt
2 Watts
Watt
Watt
Watt
V. Watt
Watt
Watt

Air dielectric

L2 -BL -SP

3

5A

RECEIVERS

.67504. discriminator for

3- SI1

Ohms

for

5

3

I.R.C. (Resistors)

IFs and Discriminators

BROWNING LABS.
LI -BL -SP

-SS8 socket
-SS5 socket
3 -SS4 socket
8 -S4 socket

cabinet
Panels
2- PS1254A
2-- PS12S5A Panels
Panel
1- PS1251Achassis
1 -CB659
2 -CB660 chassis
3 -MB460 brackets
RFC CH569 choke

Watt
Watt
Watt
Watt
Watt

10
10
20
10
10
20

200
5000
5000
500
5000

507397

R2

V.

5

1- CR1771

R20
R21

V.
V.
34
V.
14

/ Watt
Watt
Watt

1

6-436 Feedthru insu].

RI9

V.

250.000
50.000
250,000
250.000
25.000
250,000
300

AM PHENOL

BUD
C14 NC853
C20 NC853
C2I NC853

RS
R7
R12
R13
R14
R15
R16
R17
R18

500.000

2
1

-2A3
-6N7
-6SJ7

Please Mention This Magazine When Writing Advertisers

BLILEY CRYSTALS

10- 20 -40 -80 -160 Meter Bands
Ivow 53.35 up.
Bliley Electric Co., Erie, Pa.
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Frequency Modulation
Part II

Ricardo Muniz, E. E.*

LAST month we discussed the general

denser, we have a condenser microphone. microphone is an integral
part of the transprinciples of Frequency Modulation With no sound impinging
on the diaphragm, mitter, is also an inhibition to the use of
and studied the differences between it and the capacitance
between the plates of the this system. The systems actually used,
our present Amplitude Modulation system. condenser microphone connected
across the however, perform exactly the same function.
We also took up the principles of the Fre- main tank inductance tunes
the
oscillator
to
Iractical systems are far more complex in
quency modulation receiver. We saw that a definite frequency.
This frequency we their detailed principles of operation. We
differences in loudness are transmitted as will call the rest frequency
or "steady state" will take them up in the order of their comchanges in transmitted frequency-the frequency. This frequency
corresponds to plexity.
louder -the greater the change or deviation. the carrier frequency
of the Frequency
SIMPLEST "HAM" FREQUENCY
We also saw that differences in pitch were Modulation broadcaster.
Now imagine a MODULATION: The amateurs have used
transmitted as differences in the rate at sound striking the diaphragm.
The sound in their simpler F -M transmitters a system
which this deviation took place. We saw causes the diaphragm to vibrate
back and of producing frequency modulation known
that the limiter in the receiver "ironed out" forth. As the diaphragm comes
closer
to the as a reactance modulator. In broadest
all signals to the same amplitude -thus back plate the capacitance
correcting distortion in the I.F.'s; fading; microphone increases. As of the condenser terms a reactor tube is used which is conand removing most noise. The discriminator increases the tank is tuned the capacitance nected in such a manner that the inductance
to a lower fre- of its plate circuit is made to vary with
stage, we saw, does not respond to ampli- quency. The stronger the
sound
the greater the variations of voltage input to the reactor
tude modulated signals (such as noise) but the movement of the
diaphragm and the tube from the speech amplifier system. This
does convert Frequency Modulated signals deeper the dip in frequency
of the oscillator. variation in plate circuit inductance is
into conventional Audio Frequencies.
As the diaphragm moves further away from caused to control
the frequency of an osThis month let us look into the various the back plate (than
it was at
methods available for producing a frequency tion) during the other half the rest posi- cillator. This inductance is not in the form
of its vibration of a coil and is therefore a little difficult to
modulated wave, and also study the prin- cycle -the capacitance
of the condenser conceive. The vacuum tube circuit does,
ciples upon which these are founded.
microphone is reduced and the frequency of however, behave like
an inductance! ReBASIC PRINCIPLE: The Basic Principle oscillation of the oscillator
is increased in member that in an inductance the current
involved in producing a frequency modu- proportion to Nue amount
of movement of lags the voltage. If we can make the plate
lated 'radio wave with the characteristics the diaphragm in this direction.
Thus with current lag the plate voltage in a vacuum
spoken of above is extremely simple. Look- this simple analogy we have
explained the tube, the plate circuit will behave like an
ing at Fig. 1 we see a simple radio oscillator. production of frequency modulation
radio inductance.
Notice that in place of the usual tuning con - waves.
In practical reactance tube modulators the
In actual practice this simple method is R.F. voltage developed by
of Education Satin Teacher of Radio at Brookthe
never applied, because the actual frequency fed to the plate of the reactance oscillator is
lyn Technical High School; Faculty Advisor Teletube. Some
vision Club.
variations are too small. The fact that the of this voltage is also fed
to the grid of the
Fig.
Elementary frequency modulation transmitter circuit with condenser
microphone. Fig. 2-Transmitter with reactance tube modulator.
Fig. 3- Armstrong's F -M transmitter with frequency multiplier
circuits. Fig. 4- Comparison of unmodulafed and modulated
R.F.
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audio system. Here we
reactance tube through a phase shifting First we sec the
which is standard exR -C circuit so that the voltage applied to find a line amplifier,
frequency
a it s "fiat
ac that
h fact
f
the
for
cept
ded
90
lags
tube
reactance
the
of
thee grid
15,000 cycles! Next a
to
extends
response
to
applied
being
gr
grees behind the voltage
pre -distorter. The pre- distorter amplifier
the plate but is of the identical frequency.
th
higher audio frequencies to
T
The plate current of a tube is always in emphasizes the
-level at the receiver.
noise
override
help
the
therefore
grid
voltage;
the
phase with
P
in the receiver "unnetwork
A
corrector
90
voltage
Pl ate current will lag the plate
distorts" the highs. The next unit in the
degrees. The plate circuit will take on the
d
audio system is a corrector amplifier which
ccharacteristics of a pure inductance. By apinsures that frequency deviation will be
the
from
the
grid
to
D.C.
pl
variable
plying
independent of modulating frequency and
the
of
sspeech amplifiers, the magnitude
to the amplitude of
pl ate current can be varied. This appears in directly proportional
the modulating sound. Its output is inthe plate circuit as a variation in the into the frequency.
ductance presented by the reactance tube to versely proportional
dt
The next unit we see is the Modulator.
tlthe oscillator., Thus the tank coil of the
controlled oscillator
0
oscillator has, in effect, connected across it It contains a crystaland its buffer amplifier. A balanced modua variable inductance. Since the resultant inis zero with no moduductance
uctance of two inductances in parallel is lator whose output
lation, but with modulation produces only
equal to the reciprocal of the sum of the
the
rreciprocals of each, the resultant inductance side -bands. A buffer-amplifier in which are
modulator
iin the tank circuit will be varied due to the side bands produced by the
a carrier ampli reactance tube inductance variations. This mixed with the output of
of the oscilbuffer
the
follows
which
fier
modulation of the tank inductance will prolator. The phase shift between the moduduce corresponding variations in the oscild
in this amlator frequency. The magnitude of the dips lated and unmodulated currents
proportional
exactly
but
small
a
plifier
are
be
proportional
will
or rises of frequency
0
tto the magnitude of the D.C. voltage ap- replica of the wave finally transmitted.
ar
The Frequency multipliers follow and are
plied to the grid of the reactance tube from
block schein
the
unit
next
as
the
shown
amplifiers.
speech
and
the
microphone
tthe
1

matte. These multipliers increase the initial
frequency (usually 200 kc.) and also in
crease the phase shift proportionally. Th e
phase shift represents, of course, a freo
quency difference. The frequency output of
this unit is 12.8 mc.
In the following unit another tempera
lure -controlled crystal-oscillator is found,
12
which is employed to heterodyne the 12.8
mc. down to 1/48 of the assigned frequency
of the frequency modulation broadcasting
station in question.
eThe next unit ( #5) contains further fre2 for circuit of reactance modulator.)
double
Another disadvantage of the reactance quency multipliers. These are four doublers
system, maktube modulator is that the oscillator cannot and a tripler. This beat-back
in f rereduction
heterodyne
of
the
use
ing
controlled.
be crystalTHE ARMSTRONG SYSTEM OF FRE- quency, permits the initially very small, but
sufficiently
QUENCY MODULATION: The best sys- linear, phase shift to be increased sufficient
Modulation available to accomplish the required wide frequency
cy
tern of Frequency Mod
The
today appears to be Major Armstrong's band of deviations for F -M operation.
F -M.
system. Other systems are in existence but output of this unit is 10 watts of
Unit #6 is usually a 300 watt screen grid
little is known about them outside the
#7 conlaboratories where they were developed. intermediate power amplifier. Unit
amC
power
Class
designed
a
well
tains
differing
system
has
a
Western Electric
from Major Armstrong's. The National plifier stage of the required capacity.
The Armstrong type phase -shift freBroadcasting Company's R. E. Shelby has
quency modulation broadcast transmitter is
developed a different system. We will reof units.
strict ourselves in this article to the Arm- a very complex looking aggregation

The rate at which these dips and rises will
take place is proportional to the rate of
change of the D.C. voltage applied to the
grid of the reactance tube- therefore to the
frequency of the sound impinging upon the
microphone. We have therefore accomplished frequency modulation of the oscillator. The disadvantage of the system lies
in the fact that some amplitude modulating
does take place as well. This makes it undesirable for commercial applications or for
the better amateur applications. (See Fig.

strong system, since this

is

the only

one

finding wide application at this time. Even
in describing this

system we must needs be

sketchy because of the tremendous cornplexity of detail involved in this system.
First let us take a general look at this
system. Refer to block diagram Fig. 3.

"B. C.
area of good broadcast reception
area with frequency modulated radio is 33

THE

times greater than with amplitude broadcasting, according to tests and calculations announced by G.E. engineers.
These calculations were made by I. R.
Weir, G -E radio engineer, using two amplitude and two frequency modulated transmitters operating on the same wave length
and placed on level ground 15 miles apart.
First the two amplitude transmitters each

for September, 1940

Its

complexity

is

STRONG SYSTEM: It will be noted that in
the Armstrong system outlined above,
PHASE SHIFT is the basis from which
the final frequency modulated wave is produced. The system is frequently referred to
as Phase Modulation. It is really frequency
modulation, however, because when we
shift the phase of one component of a wave
with respect to the other components, we
have at that instant changed the frequency
of the wave. A study of Fig. 4 shows that
we have made instantaneous changes in the
frequency of the original wave by shifting
the phase at various times. The amount of
phase shift varies in various parts of the
wave to correspond to the original audio
voltage supplied to the speech amplifier
thus the new frequency of the radiated
wave is changed to correspond to the original audio voltage. Again -the rate of
change of frequency of the radiated wave
depends upon the audio frequency, while
the total deviation attained for any one
audio cycle depends upon the audio volume
being transmitted. We have therefore in the
Armstrong system genuine frequency
modulation.
The need for the Corrector amplifier in
the audio system of the transmitter is easy
to understand, if we take the following facts
into consideration. In the phase modulation
system, unless corrective measures are applied, the frequency deviation produced is
controlled by both the amplitude and the
frequency of the modulating voltage. The
fact of the matter is that the higher modulation frequencies give us the faster rates of
change of phase shift and tend to give the
greatest frequency deviation. We want the
high frequencies to produce a high rate of
change of transmitted frequency (in order
to get a greater number of deviation
"bumps" per second, to correspond with the
audio frequency) but we do not want this
greater rate of change of frequency to produce a greater total change of frequency.
There is an easily understandable tendency for something which is changing
faster to change further if allowed. This
tendency is compensated for by a carefully
designed corrector amplifier, which has the
opposite characteristic, and reduces the amplitude of the higher frequencies of the
audio with respect to the lower ones just
enough.

an illusion created by the

large number of tubes and parts. The principles of operation

are not unduly complex,

however, and most of the tubes are small
receiving set size tubes. Only the power
amplifiers use large tubes.
THEORY OF OPERATION OF ARM -

-

List of Publications Concerning Major Edwin H.
Armstrong's System of Wideband "Frequency

Modulation"
Proceedings of The Institute of Radio Engineers,
May, 1936.
Electronics Magazine, March, 1939 and sub

sequt isss.

(London), February 17, 1939.
Wireless World (London), May 4, 11, 18. 1939.
Technology Review (Massachusetts Institute of
Technology), early 1939.
General Electric Review. May, June, July, 1939.
Fortune Magazine, October, 1939.
d
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Reception Area Greater wi th F-M
operating on 1 kilowatt were calculated to
operate simultaneously. The area served
without interference about either transmitter was limited to a radius of 1% miles.
Next the two frequency transmitters on
the same 1 kilowatt of power were calculated. The area covered without interference was 33 times greater.
In the second condition the power was
increased to 10 kilowatts on one transmitter and remained at 1 kilowatt on the other.

area of
the 1- kilowatt station was reduced by interference from the stronger station to onethird its size, and the area of the 10-kilowatt station increased to about 3 times.
When a switch was made to frequency
modulation, under the same conditions, the
clear area for the 1- kilowatt station was
reduced one -fourth, whereas with the 10kilowatt station the area was increased
about 3 times.

With amplitude, the clear reception
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Here's the amplified
beginner's
transmitter
in action
neat job
and economical to
build.

-

-a

E

The first port of this series, in the July
issue, described how to build a low- priced
beginner's transmitter; in this, the second
part, the author describes how to add a
few more parts and another tube, and thus
produce greater power.

How To Get Increased Power

komthe R

& T

ltan5m ttet

DID you build the simple one tube
Herman Yellin,
"Economy" transmitter described in the
July issue? Well then, here is a second unit seems to be the greatest source of
trouble
to add to the oscillator which will result in for beginners -and advanced amateurs,
quite a respectable all -band transmitter. If also). The plate circuit employed
plug -in
you didn't build the oscillator unit, you can coils to obtain all-band coverage.
still build the two unit transmitter on a
Adding the second unit -which is an amsingle chassis, since the oscillator unit will plifier section-will
require a few slight
be briefly described here.
changes to be made in the oscillator. OrigiThe oscillator unit described in the pre- nally, the oscillator employed an 807 tube,
ceding article consisted of an 807 Tri -tet but this tube is now to be used in the amoscillator, employing a tapped fixed -tune plifier and is replaced by a 6V6G tube,
cathode circuit, with a rotary switch to necessitating the substitution of the 5 prong
select the desired band corresponding to the socket with an octal tube socket. The circrystal in use, thereby removing the ten- cuit remains the same as does all parts
dency to mistune this circuit (since this values, so the changeover is really not dif-

W2AJL

ficult. As an amplifier, the 807 will have an
input of 70 watts (although the tube will
stand greater inputs) and will furnish better
than 55 watts of R.F., more than could be
obtained as an oscillator, while the transmitter will have better frequency stability

and have complete freedom from antenna
reaction on the oscillator frequency.
Full

Output on

IO

Meters

The amplifier circuit is quite simple and
straightforward. An isolantite based 2 -35
mmf. mica trimmer condenser couples the
oscillator plate to the untuned 807 grid
circuit. This condenser should be adjusted
for the minimum amount of capacity neces-

Top and bottom views of modified transmitter.
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sary to adequately drive the 807. Too much
capacity will result in overdriving the tube
and will cause the control grid to run red hot. This condition will occur with the
condenser screwed up tight. If a 0-10 milliampere meter is available it can be temporarily connected between the ground end
of the 15,000 ohm grid -leak and ground,
and the trimmer condenser adjusted so that
the meter indicates about 3 milliamperes.
The oscillator output is quite large and with
a 40 meter crystal, more than sufficient
power is available from the oscillator to
drive the 807 to full output on 10 meters.
Plug -in coils of the same type as used in
the oscillator section are used in the amplifier plate circuit. Because of the higher
plate voltage in the amplifier, a double
spaced 100 ri ml. tuning condenser is used.

Meter Switch

Is

Useful

A two -pole rotary switch is employed
for switching the 150 ma. meter to either
the oscillator or amplifier cathode by switching the meter across permanently installed
10 ohm resistors. These small resistors have
no effect on the circuit and avoid the need
for a special switch to break into the desired circuits. Placing the meter in the
cathode instead of the plate circuit keeps
the meter cold, thereby reducing the possibility of a shock. However, it should be
remembered that the screen current will be
read in addition to the plate current, and
therefore the meter reading will appear
higher than if the meter were simply in the
plate circuit. However, this is of small

Hookup of "Economy" transmitter,

CANDLER!
make better progress with
a few weeks of Candler
training than you will in
months of undirected

Candler methods are so
easy, so interesting! You

will

be amazed at your
progress with Candler instruction. You, too, can
have the same training
that made T. R. McElroy
World's Champion. Remember there is only one
Candler System. It saves
you months of hard, tiring practice. You will

2.5

.004-

RF.t.

600V..

MF.,

OF FACTS. Chuck
full of interesting
data on code. Write
for it today it's

free!

ASHEVILLE, NORTH CAROLINA, U. S. A.

moment since the screen currents are quite
low compared to the plate currents.

GETTING ACQUAINTED

Built -in Power -Supply

The built -in power supply furnishes a
maximum of 650 volts, which is applied to
modified to provide increased power.

WITH

RADIO
By ALFRED

(00

MORGAN

Designed to give the layman interested
in radio a complete understanding of
the fundamentals and more technical
aspects of the subject. Here are chapters on: radio's development, radio
waves, antennas, the functions of the
tube, etc., plus complete instructions
for building simple receiving and
transmitting sets and how to obtain a
license to operate. Explanatory drawings.
$2.50
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Learn all the necessary
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HENRY RADIO SHOP
BUTLER, MISSOURI

We have in stock all models of National,
Hallicrafters, Hammarlund, RME and other
makes of receivers at lowest net wholesale prices.

Our long experience selling all short
wave receivers and apparatus, of all makes,
enables us to help you get the proper equipment for your use. I will make it pay you
to buy from me. I will cooperate with you
to see that you are satisfied.
You get best trade -in for your receiver.
Get my offer.
I finance all terms myself so that I can
give you better terms with less cost -less
red tape-quicker shipment. Write me for

terms.
You get ten day free trial of any receiver.
Immediate shipment from our world's
largest stock or shipment from the factory
if you prefer.
Write to me for any amateur equipment in any catalog or ad. I guarantee you
can't buy for less or on better terms elsewhere. Write me about your needs and
wishes. Tell me what you want and how
you want everything handled.
73,

W9ARA
F.S.: We have Reconditioned Guaranteed Receivers of nearly all models cheap. Terms and ten
day free trial on these, too. Write for free list.

AM

WAY TO REP

BALLA 5T5
4

STANDARD

Regulators replace
over ZOO types of

561

Broadway. N. Y. C.

AMPERITE
SHORT WAVE CONVERTERS for
CAR RADIOS
Can be attached to any ear

radio.

MODEL 600 -5 covers 9.
c
bands. 2Designed for Ameri-

Foreign short w
Distant. range
age
5.000 to 10.000 mile..
Prie.
$24.95
700 long wave
covers
MODEL
135 to 410 KC.
gov.
nier report.
etc. List Price
524.95
bcan
roadcast.

Modela

1100-A

kown.

a 500-A

POLICE UNITS
MODEL 100 100-A

with

fixed
denser..
1800 to 2800 kileory Ì4s.
MODEL soo super Sensitive ponce converters12.n
IN
fixed com4nior. Covers 1500 to 2800 ke. vTwo metal
tubes. exceptional distance range. List Price
$15.99
MODEL 200 with variable condenser, coven 1550 to
6000 kilocycles. List Price
.$17.95
MODEL 500-A with variable condenser aid..Illuminated
v
dial
1800 to 8000 ke. Very sensitive. has two
metalLines. Exceptional distance ranee. ed Price $21.95

List Price

Jobbers ana Dealers Wanted

ABC

RADIO LABORATORIES

334N.Newer rsey

St..

Dept.

BAND SWITCH -COIL KIT
REPLACES PLUG -IN COILS
5

Kit. NET. 66e. Free Damphlet.
Boto -bulled nickel- silver friction drive
Basie

vernier dials.

244' NET. 75c: 4'.
11.05. Complete line of dials. knobs
and discs. Featured by leading parts
stores. mall -order catalogs and kit assemblers.

RADIOCRAFTERS
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Commonwealth, Brookline.

Chassis Details

Maas.

-

chassis are the same size
and are bolted together with
four small bolts. Before fastening the two
chassis together, all the necessary holes
should be drilled or punched out-as their
size may determine. Don't forget the holes
in the side walls of the two chassis to allow
for the passage of the inter-connecting
wires. Three openings will be needed ; one
near the meter switch, another near the
center of the side wall for the lead between
the oscillator plate and the 807 control grid,
and a third at the rear of the chassis for
the power- supply leads.
Additions to the oscillator chassis consists of two toggle switches to control the
built -in power supply. The new amplifier
chassis contains not only the amplifier stage,
but also the rectifier tube, filament transformer and filter choke and condenser, as
well as the switch for connecting the meter
into either the oscillator or amplifier cathode
circuits. The plate transformer is mounted
on the oscillator chassis.
Inspection of the photos will show the
existence of some unused space in the amplifier chassis. If desired, a small antenna
tuning unit can be installed, but this will
depend on the type of antenna or antennas
the constructor wishes to use.
By placing the key in the common lead to
the cathodes of the two tubes, the keying
of both tubes simultaneously is accomplished, permitting quite effective break in. Keying was exceptionally clean-cut and
7" x 12" x 3"

AC-DC Ballast Tubes now in use.... Has
patented automatic starting resister.
List 51.00
WRITE FOR REPLACEMENT CHART "S"

Radio

the 807 plate and by means of the voltage
divider, reduced voltages are applied to the
other circuit elements. Sufficient filament
supply is also available for the third unit, a
high -power final stage which will be described in the next issue. Should it be desired to keep the power -supply separate and
perhaps combined with the high voltage
supply needed for the high power final, both
the oscillator and 807 amplifier can be
easily placed on just one chassis without
any undue crowding.
In this "built -in" power supply, separate
plate and filament transformers were used.
This was done because it was desired to incorporate a filament supply for the high power final. If the final stage is not to be
added later, then this filament transformer
should not be used but a combined plate
and filament transformer such as the Kenyon T -246 could be used instead ; although
if the constructor desires, he can use the
same plate transformer employed by the
writer and a small filament transformer
such as the Kenyon T -386, containing a
5 -volt rectifier winding and a 6.3 -volt winding.
83
Can Take It!
Although some surprise may be exhibited at the application of so high a voltage (740) to the '83' rectifier, extended experience with this and other transmitters
has shown that the '83' will stand up and is
much cheaper than a pair of 866's.
Reference to the diagram will show that
two resistors have been connected in
parallel in the voltage divider. One of these,
the 15,000 ohm unit was used in the oscillator and instead of getting a 25 watt resistor of the needed value, a 20,000 ohm
resistor was paralleled across the old one.
A 9500 or 10,000 ohm, 25 watt unit could
have been used instead of the two.
Both

TYPES of Amperite

Amperite Co.

19mataut

Please Mention This Magazine When Writing Advertisers

devoid of any of the numerous keying difficulties that can make CW operation such
a headache.
Tuning for Maximum Results

There is little to be said concerning the
tuning of the two tube transmitter, since
tuning of the oscillator was already described in the July article. The oscillator
plate circuit is tuned for a dip in plate
current (either at the second or fourth
harmonic of the crystal frequency, or on
the fundamental with the cathode coil
"shorted ") and then the amplifier plate circuit is similarly tuned for minimum plate
current. Naturally, the meter must be
switched to the tube being tuned. After
tuning the amplifier plate circuit, the antenna can be attached and should cause the
plate current to rise. Antenna coupling
should then be adjusted to give normal plate
current for the plate voltage being used,
not forgetting that the meter is also reading
screen current.
The link coil specified for the plug -in
coils can be used with any antenna having
a low impedance transmission line, such as
a twisted pair line or a concentric line.
Other types of tuned lines or high impedance
lines will require some sort of tuning device between the link coil and the line. The
single wire type of line used with the end fed Hertz can be coupled through a condenser right onto the coil, the proper point
being found by experiment. The tap on the
coil can be brought down through the
unused prong on the coil plug.
Parts List

(Besides parts already used in the oscillator unit)
BUD RADIO
1
1

1
1

-7"

x

1

?" x 3" chassis type #793

-100 mmf. double -spaced condenser #MC -941
-23/4" dial #D -1732

-234

mh. R.F. choke

#CH -920W

-set of end linked coils 10 -160 meters type OEL
1shield for 807 tube #278
2double -pole single-throw toggle switches #1119
I

SPRAGUE PRODUCTS (Condensers)
2 -.004 mf. mica condensers 600 volts type
#I FM -24
1
-35 mmf. trimmer condenser #TX -45A
1-8000 ohms, 10 watts type 10K
20.000 ohms, IO watts type 10K
-250 ohms, 5 watts type 5K
1-4 mf. 1000 volt filter condenser type CR-41
KENYON TRANSFORMER CO.
(Transformers and Choke)
740 -740 volts, 155 ma. plate transformer

-2
11

1-664
1-#T
filament transformer, S v. @ 3a; 6.3 v. @
6.3 v. ( 4a; #P -376
1- filter choke -15 henry 165 ma; #T -154

4a;

RCA MFG. CO. (Tubes)
I
1

-6V6G

-83

AEROVOX CORP.
1

-.006

mf. 1000 volt mica condenser #1650

I.R.C. (Resistors)
2

-10

ohm, % watt, type BW%

1- 15.000 ohm,

1 watt type BT -1
MALLORY & CO.
-2 circuit, 6 contact rotary switch #3226J
JAMES MILLEN MFG. CO. (Sockets)
-octal socket #33008
1 -5 prong socket #33005
1-4 prong socket #33004
Coil Winding Data
Link Coil
Wire
(wound at end
LI
L2 Diameter Length
Size Turns of L2 only)
4 turns
160
134"
1
56
#24
32
80
134"
134"
3 turns
#19
40
1
18
134"
3 turns
#16
I
#14
9
20
13"
2 turns
10
2 turns
"
I3/"
6
#14
NOTE-LI and L2 are identical. except that the
link coil may be omitted from LI if home -made.
Cathode coil (L3) -53 turns #24 enameled on
44
dia. form, tapped at 24 turns from ground
end for 80 meter crystal, and tapped at 10 turns
from end for 40 meter crystal.

P. R.
1

1

;"

1
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3 -Band

Operation from Old Transceiver
C C. Erhardt,

SAY, all you fellows who would like
multi -band operation from your present
rig, dig deep into that junkbox, dust off
that old 5 meter transceiver, and put it back
to work in the shack.
Many of the boys have been limited to
one -hand operation because they cannot afford more crystals, or, because of constructional difficulties, cannot add a doubler
stage to their rig. For you gents, the arrangement to be described here will provide
an answer to your problem.
Since most of the old transceivers are
self -powered and fairly well shielded, they
can be made into dandy plug -in type oscillators for two- or three-band operation.
The "blooper" used at W2HNJ was of
the standard variety using type 76 and 41
tubes and built -in A. C. supply. The audio
and R. F. sections were ripped out and the
41 hooked up in a "sure fire" oscillator
circuit, which will really deliver, with about
200 volts on the plate. Use is made of
both switches found in the transceiver.
SWI is used as previously to turn the power
on and off, and SW2 (the former send receive switch) is used to cut the
during
standby operation. Doubling is also accomplished in this circuit by using a tank coil
which will hit two bands with the condenser
specified. Capacity coupling is used between
the oscillator and the following stage and
no ill effects were noticed by using a feed
line two or three feet in length. A piece of
flexible lamp cord will serve very nicely.
The feed line is connected to the former
antenna posts and terminates in a 5 prong
tube base. Connections should be made to
the two pins which correspond to the proper
terminals on the crystal socket.
Hooking up the oscillator is simplicity
itself. Remove the crystal from the main
rig and place in oscillator stage. Place the
5 prong plug in what was formerly the

W2HNJ
41
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How old transceiver was re -wired to make plug -in oscillator.

crystal socket. Our former oscillator stage
on the main rig now becomes a doubler.
Place a coil in the doubler stage which
will tune to the crystal harmonic, tune 'er
up, and you're all set. Due to the circuit
isolation of the oscillator stage, keying is
exceptionally clean cut and free from
thumps and clicks.
Incidentally, should you ever require use
of a portable rig, just mount a handle on
the oscillator case, and you have a complete, self -contained transmitter, ready for
instant use.

List of Parts
500 mmf. Condenser.
C2 .004 mf. Condenser.
C3 140 mmf. variable Condenser.
C4 100 mmf. Condenser.

Cl

Cs
R1
R2
R3

Dual

4

mf. Condenser.

100,000 ohm Resistor.
400 ohm Resistor.
5,000 ohm Resistor.
1.2 30 henry filter choke.
T1 250 volt transformer.

Range
(meters)

Coil Data
Turns

(

L)

Wire

Site

D.S.C.
D.C.C.
18 D.C.C.
8
All coils wound on 1%" forms.
160 -80

40

22

80 -40
40 -20

20

18

Spacing
2"
2"

1%"

Ultra -High Frequency Propagation Through Woods
and Underbrush
B.
SINCE the use of frequencies above three or
four hundred megacycles is finding increased
usefulness the question naturally arose concerning
the effect of foliage on the propagation of these
frequencies. We might ask two questions:
1. What is the attenuation introduced by woods
and underbrush by transmission through such a
mass?
2. What effect does the foliage have on the
indirect ray reflected from ground when the direct
ray is in the clear above the underbrush?
A few experiments have been made in an attempt
to partially answer these questions. A square patch
of woods 500 feet per side on level ground was
found which allowed a small 500 -megacycle oscillator to be set up at one corner of the woods.
The radiating antenna was nearly six feet above
ground. The receiver in a car was driven from
the remote corner of the woods along its edge,
passing the corner of the woods 500 feet from
the transmitter, and emerging in the clear in order
to observe the difference in signal intensity as
propagated over flat ground as compared with
propagation through the trees and undergrowth.
The receiving antenna was about 7 feet above
ground. Measurements were made in July with

TREVOR

full foliage out

and again in November with no
foliage present.
The results of these tests showed no appreciable
difference between vertically and horizontally
polarized transmissions in summer and an attenuation of 17 to 19 db. due to the trees as compared
with transmission over plain ground.
In November somewhat lower attenuations were
obtained since the foliage had dropped off. Using
vertical antennas the attenuation was approximately
15 db. and with horizontal antennas 12 db.
The growth of vegetation was sufficiently dense
to obstruct the view of the transmitter even with
no foliage present.
Also in November a similar test was made on a
frequency of 250 mc. In this case the attenuation
was measured to be. 14 db. with vertical and 10 db.
with horizontal antennas. Summer measurements
on this frequency have not been made.
It should be pointed out that the accuracy of
these measurements is not very great due to the
bad standing wave patterns in space which were
observed on the far side of the woods. The values
shown above represent the best average that could
be obtained.
In July 500 -mc. transmissions were observed
over a 500 -foot span of level ground and compared

with transmissions of 500 feet over low scrub pines.
The antennas were about 8'/z feet above ground
and the height of the undergrowth was approximately 5 or 6 feet. The ground at this location was
nearly pure sand. With vertical antennas transmission over the vegetation showed a loss of 8
db. compared with transmission in the clear. With
horizontal antennas the attenuation was 6 db.
CONCLUSION : From these measurements we conclude that there is considerable attenuation of
ultra -high- frequency waves in passing through
woods and underbrush and that there is little difference between vertically and horizontally polarized waves. Also there is a noticeable difference
in the attenuation between summer and winter
conditions due to the absence of green foliage in
winter. There is an indication that the horizontally
polarized waves are attenuated somewhat less.
particularly under winter conditions.
Since the signal was attenuated with transmis.
sion over low scrub pines we are led to conclude
that the indirect ground ray was reflected from a
level above that of the sand ground rather than
absorbed by the vegetation. Under the conditions
of measurement an absorption of the ground ray
by the vegetation would have given an increase
in signal. -Courtesy RCA Review.
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Amateur Radio Operator
LICENSE

EXAMINATION STUDY GUIDE
(Cou tesy Federal Communications Commission)

GENERAL INFORMATION
The paraphrased questions herein are representative of the scope of the questions contained in
the amateur radio operators license examination
and embraces radio theory, practice, laws and
regulations with which the applicants for, and the
holders of amateur radio operators licenses, should
be familiar. The questions are given separately for
the Class A and Class B examinations, the Class
"B" examination questions also serving for the
Class C examination.
The actual questions as given in the examination
will appear in the short answer form such as
multiple choice or simple diagrams and computations, etc.
The questions comprising the amateur examination do not. under any circumstances, require or
permit an essay or explanatory type of answer: this
will not exclude the labeling of component parts
or the values which may be given in diagrams. In
answering the type of question in which several
choices are given, the applicant must choose one
(and only one) of the answers shown. The numeral
preceding the answer which is selected as correct
must be inserted in the space which is provided, to
the right of the question.
All paper necessary for the examination will be
furnished by the Commission. Personal notes and
texts must be left with the examining officer prior
to the beginning of the examination and no note
or text shall be referred to during the examination;
failure to comply will result in the confiscation of
the examination paper of the person involved.
The applicant must sign his name in the space
which is provided on each sheet of the examination.
Before beginning the examination the applicant
should read carefully all instructions attached to
the examination.

PARAPHRASE QUESTIONS
Class A
1.

2.

3.

In the
(a)
(b)
(c)

diagram below :
What is the d.c. plate voltage?
What is the d.c. grid bias?
What is the supply voltage?

What undesirable effects may result
from a self -oscillating buffer amplifier
in a transmitter?
What type amplifier and class of operation is usually preferred for a frequency
doubler?

4.

5.

6.

7.

8.

Why is it advisable to use a separate
plate power supply for the oscillator of
a multi -stage transmitter?
What is the most useful operating characteristic of a "push- push" type of
amplifier?
What are the operating characteristics
of the electron- coupled type oscillator
with regard to frequency stability?
What circuit conditions will minimize
the harmonic components in the output
of a r.f. power amplifier?
What is the principal disadvantage of
using a grid leak as the only source of
bias in a Class -C r.f. power amplifier
stage?

9.

What are the relative merits of triodes
and screen -grid tubes as r.f. amplifiers?

10.

Show by a diagram the sinusoidal modulation envelope of an amplitude -modulated wave:
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(a) Modulated approximately

(b) Modulated 100 %.
(c) Modulated more than
11.
12.

13.

14.

applied simultaneously?
reason for your choice.

Give the

What visible operating characteristic

distinguishes mercury -vapor rectifiers?
Why are mercury -vapor type rectifier
tubes more critical as to observance of
anode voltage rating than high-vacuum
type rectifiers?
17. What advantage has a push -pull audiofrequency amplifier over a single -tube
16.

Class -A amplifier of similar excitation
requirement and equal power output?
18. What are the distinguishing operating
characteristics of a Class -A type ampli19.

fier?
What improper operating conditions are
indicated by upward or downward
fluctuation of Class -A amplifier plate
current when signal voltage is applied
to the grid ? What correction should be
made?
is bias voltage generally necessary
on the grid of an audio amplifier tube
and what is the principal result of im-

20.

Why

21.

proper bias?
What improper operating conditions are
indicated by grid current flow in a

22.

Class -A amplifier?
What is the principal advantage of a
Class -B audio amplifier as compared to

other types?
How should the average plate current
vary in a properly designed and operated
amplitude - modulated radio - frequency
power amplifier?
24. What are the notable efficiency and distortion characteristics of a Class -B
modulator employing two triodes in
23.

push -pull?
How do the excitation requirements of
a Class -B modulator compare with
those of a Class -A modulator having
equal grid -voltage swing?
26. What would happen if the grid -bias supply of a Class -B modulator was sudden25.

27.

29.
30.

100%.

Draw the diagram of a plate -neutralized
triode r.f. amplifier stage.
Draw the diagram of a coupling system
between two audio- frequency amplifier
stages, employing resistance elements.
What are the principal reasons for using
a choke -input type filter in a power
supply system employing mercury -vapor
rectifier tubes?
Would mercury-vapor or high- vacuum
type rectifier tubes of equivalent ratings
be preferable for a power supply in
which filament and plate voltages must
be

15.

75 %.

ly short circuited?
What is the ratio of modulator audio
power output to Class -C amplifier un-

modulated plate power input in a plate modulation system :
(a) With a sinusoidal signal?
(b) With a two -tone signal equivalent to speech?
28. Define amplitude modulation.

What are sideband frequencies?
What radiotelephone transmitter operating deficiencies might be indicated by

downward deflection of the antenna r.f.
current meter during modulation of the
final r.f. amplifier?
31. Draw a schematic diagram of a combination heterodyne frequency meter
and monitor.
32. Draw a simple schematic diagram of a
peak modulation monitor which will indicate when 100% modulation occurs or
is exceeded.

Draw the trapezoidal type patterns
showing 50% modulation, 100% modulation and overmodulation as they would
appear on the screen of a cathode ray
oscilloscope properly connected to a
'phone transmitter.
34. Draw a diagram of an absorption -type
frequency meter including a resonance
indicator.
35. Draw a simple schematic diagram of a
radio- frequency doubler stage driving a
neutralized push-pull power amplifier
using triodes, showing the method of
interstage coupling and indicating the
relative resonance frequencies of the
grid and plate circuits.
36. Draw a schematic diagram of a two stage r.f. amplifier using screen -grid
tubes, showing a suitable method of in33.

terstage coupling.
Using a frequency meter with a possible
error of 0.75 %, on what whole-number
kilocycle frequency nearest the low frequency end of the 14,000- 14,400 kc.
band could a transmitter safely be set?
38. Using a frequency meter with a possible
error of 0.75 %, on what whole-number
kilocycle frequency nearest the high -frequency end of the 14,000 -14,400 kc. band
could a transmitter safely be set?
39. What particular precaution should be
observed in using a battery -operated
heterodyne frequency meter ?
40. \Vhat particular precaution should be
taken in using an absorption -type frequency meter to check a self- excited os37.

cillator?
What are the undesirable operation
characteristics of a Y-cut crystal and
what precautions should be taken when
it is to be used for transmitter frequency
control?
42. What is the purpose of using a quartz
crystal in a transmitter?
43. What are the desirable operating characteristics of an A-cut crystal?
44. What particular physical characteristic
distinguishes an X -cut crystal from Yand A -cut crystals of the same fre41.

quency?

What would be the visible results of a
short- circuited filter condenser in a
plate power supply with high -vacuum
rectifier tubes and an unfused primary
circuit?
46. What precaution should be taken to protect filter condensers connected in
45.

series?
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47. Why is a full -wave rectifier preferable
to a half -wave rectifier?
48. Two filter chokes have the same in-

49.

50.

51.

52.

ductance, current and insulation voltage
ratings but one has twice the resistance
of the other. Which would be preferable
for use in a transmitter power supply
and why ?
What constructional precaution should
be taken to insure stable operation of a
transmitter having one or more neutralized amplifier stages?
Explain the purpose of using a center tap return connection on the secondary
of a transmitting tube's filament transformer.
On what amateur frequencies is frequency modulation of the emitted carrier permissible?
Draw a schematic diagram of a simple
device for checking carrier shift of a
radiotelephone transmitter.
Class

1.

2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

13.

14.

15.

B

Name the basic units of electrical resistance, inductance, capacitance, current, electromotive force or potential difference, power, energy, quantity, magneto motive force, and frequency.
Name the instruments normally used to
measure (a) electric current ; (b) potential difference; (c) power ; (d) resistance; (e) frequency.
How may plate power input of an amplifier be determined when the plate
voltage and plate current are known?
Explain the purpose of using a center tap return connection on the secondary
of a transmitting tube's filament transformer.
If the high- voltage secondary of a plate
transformer was changed from a full wave center -tapped to a bridge rectifier
connection, what would be the relative
voltage and current output ratings as
compared to those for the full -wave center- tapped connection?
Why is it advisable to use a plate power
supply for the oscillator of a transmitter
separate from the final amplifier plate
power supply?
How does a swinging choke operate to
improve the voltage regulation of a plate
supply filter system?
Why is full -wave rectification generally
preferable to half -wave rectification in
a power supply?
What are the relative advantages and
disadvantages of mercury -vapor and
high -vacuum rectifiers of equivalent
filament ratings?
What are the principal output voltage
ripple frequencies with half -wave and
full -wave single -phase rectifiers, in
terms of the a.c. supply frequency?
What is the principal reason for using
a filter in a plate power supply system?
What would be a suitable type and the
approximate capacitance of the filter
condensers in a typical 1000 -volt transmitter plate supply system?
What would be the visible operating
results of a short -circuited filter condenser in a plate power supply with an
unfused primary circuit?
Why should a fuse be used in the transformer primary circuit of a power supply system?
Why is a bleeder resistor connected
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WHY DIDN'T SOMEONE TELL
JEREMIAH SMUDGE ABOUT
ATOMS?

UP until yesterday, Jeremiah Smudge was
a radio serviceman. Now he's working for
the WPA.
The trouble is that Jeremiah is a wee bit
old- fashioned.
He drives a Model T Ford on which everything makes a noise but the horn, uses a
mustache cup and still thinks the Philadelphia Athletics have a chance for the American League pennant. He runs -we mean ran
-his service business just
about the same way. Take
condenser replacements for

kit or two would enable him to handle 80%
of all dry electrolytic replacements-in less
time than it took him to crank his flivver.
Jeremiah did go modern -once. He tried
a midget condenser of some other make. It
exploded like a firecracker, scared Jeremiah
so badly he swallowed his chewing tobacco,

then decided once and for all
he'd never try any more newfangled ideas.
No one ever told him that
Sprague Atoms are positively
guaranteed against blow -ups,
and have been ever since they
instance:
were introduced.
Jeremiah spent weeks and
Last but not least, Jeremiah
lost half a dozen good cuswas always complaining about
tomers waiting for exact
price- cutting competition. He
duplicate replacements to
even wrote his Congressman
arrive.
about it. However, the ConNo one ever told him that
.
gressman didn't tell him that
he could get a couple of
%wC
4.>
maybe these fellows weren't
Sprague Atoms (midget tubcutting repair prices at all
ular drys) from his jobber,
strap 'em together and make up almost any that they were probably using Atoms and
"duplicate" he'd ever heard of-in smaller other parts which enable them to do good
work for less money and still make a nice
size and actually at less cost.
Plenty of times Jeremiah lost his temper profit doing it.
Get the idea?
trying to fit an old -style condenser into a
Of course you do! The fact is Sprague
midget set -then lost the customer, too,
when the repair bill ran almost as much as Atoms are just as far ahead of old -style
condensers as those sleek, speedy autothe set was worth.
No one ever told him that Sprague Atoms mobiles of today are ahead of Jeremiah's
are no bigger than his little finger, reliable Model T.
Use Atoms universally -regardless of the
as the North Star, and cost but a fraction
size of the unit they replace. They'll save
of the price of larger types.
made in
Jeremiah wore out eight tires and the you time-money -space. They're
-and many
seats of six pairs of pants riding down to all capacities -all voltages
free.
Catalog
popular
dual
combinations.
the jobber to buy a condenser every time he
needed one.
Sprague Products Company
No one ever told him he could save money
North Adams, Massachusetts
buying Atoms in handy kits -and that a
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

across the output circuit of a high -voltage power supply system?
What would happen if the primary of a
60-cycle power supply was connected to
mains carrying continuous direct current?
What is the principal advantage of a
screen-grid type r.f. amplifier tube over
a triode of equal output rating?
What tube rating indicates the maximum safe heat radiation capability of
the anode of a vacuum tube?
In the classification of tubes according
to the number of elements, how many
grids has each of the following types:
(a) diode; (b) triode; (c) tetrode;
(d) pentode; (e) heptode.
Describe the adjustment procedure for
proper neutralization in a radio -frequency power amplifier using an r.f.
indicator coupled to the plate tank
circuit.
Why is it necessary to neutralize a triode
radio -frequency power amplifier operating with input and output circuits tuned
to the same frequency?
What undesirable effects may result
from operation of an unneutralized
triode r.f. amplifier in a transmitter?
What undesirable effects result from
frequency modulation of an amplitude modulated carrier wave?
What operating conditions would be
favorable for harmonic generation in a
radio- frequency doubler or frequency
multiplying amplifier?
Where is link coupling applicable in an
oscillator -amplifier type transmitter?
(To be continued)
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FURTHER HINTS AND KINKS
ON THE R & T "FM"
CONVERTER
RICARDO MUNIZ* and
WARREN OESTREICHER **

WE have been listening in on our R&T
FM receiver for over a month now and it
certainly is entitled to be called a "musical
instrument" instead of just a radio.
Because of the fact that we never are
really finished experimenting with our
projects, we are able from time to time to
give the constructor hints which may help
him to obtain better results from his job.
The following is some further information
on construction aligning and tuning procedure which you may want to apply to
your FM Converter.
The 6K8 oscillator and mixer is a swell
high frequency tube, but one must remember that the oscillator section does not require very much feedback to oscillate.
About two turns on the tickler, spaced one
half inch from the main coil will do. If
trouble with the receiver's stability is encountered, due to faulty wiring or other
reasons, you will find that a plate-tuned oscillator will provide more stable operation.
If, at high audio level, the signal is disTo
IWonsowic3,
torted (and the audio system is OK) then
the I.F. transformer windings are not close
For Best
enough together. This means that the
Station Photo
passed band is too narrow for high perMy transmitter is a very efficient low The receiver is an all -band Silvertone
centage frequency modulation. If the signal
power outfit; it employs a 6V6 crys- Precision, 12-tube super -heterodyne, with a
is accompanied by background hiss you will
tal osc., 807 buffer and 809 in the final. The speaker to match.
find that the oscillator is too tightly coupled R.F. section operates on 40 watts input. The
In the past 10 months of operating I
or poorly aligned. If the limiter has no R.F. unit can be operated on 160, 80, 40, 20, worked 42 states and all reports are as have
good
noise -silencing action, check the 6SJ7 plate and 10 meters with a quick change -over of as rigs running about 150 to 200 watts.
and screen voltages. They should be equal, coils. It is modulated with a pair of 6L6's
I am a lumber salesman and radio is my
and between 70 and 95 volts. One should in class A -B, using an Asiatic D -104 mike. hobby, which I enjoy very much.
JOHN WONSOWICZ,
find about fifty volts (depending on the The antenna is a half-wave doublet 246 ft.
2546 West 12th Ave.,
input signal strength) across the limiter long, and is also used on all bands.
Gary, Indiana.
control when a signal is tuned in (measured
with a 1000 ohm /volt meter).
+.wte..rtrtw two tor lre..trrrYtM/illNirts/.J/rtq.
Here is the new "Award of
Antenna coupling of our FM receiver is Honor" Plaque
which measquite critical. A single turn wound around ures 5" x 7" in size. It is
the tuning coil, cemented in place after handsomely executed in colors
careful adjustment, was found to be even on metal, and is framed,
more suitable than the tapped method shown ready to hang on the wall.
in our original article. The antenna used at The name of fhe winner will
,i
be suitably inscribed.
our testing location is a tuned di -pole with
Bassett concentric feeder as shown in the
first article.
Remember that an extra hour spent in Note These Important Rules
Attach a brief description not
careful construction and layout, is as good
Wonsowicz, W9DUT
longer than 300 words, describas ten hours of trouble- shooting on a poorly ing the general line-up of the
apparatus
employed,
the
size,
or hastily constructed job.
by
type and number of tubes, the

" *nor" Plç5u¢ 19wa7d¢d

pi:

W9DUT

HAM

Q

THIS
ward of Honor
(presented to

jam

.

-if

'Engineer WNYE; E.E.

Student

Technology.

Elect.

Eng.

Cooper Institute

Television and "FM" Hounds!

Attention!
Don't forget to send the Editors
articles, with diagrams and photos describing your method of receiving
television images, frequency modulation, or facsimile! All articles accepted and published will be paid for at
regular rates.
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type of circuit used, name of
commercial transmitter
not
home-made, watts rating of the
station, whether for c.w. or
phone or both, etc., also name
of receiver.
State briefly the number of
continents worked, the total number of stations logged or contacted, and other features of
general interest. Mention the
type of aerial system and what
type of break -in relay system, if

of

any.

-

Important
Enclose a good
photograph of yourself, if your
likeness doss not appear in the
picture!
You do not have to be a

reader of RADIO & TELEVISION
in order to enter the contest.
Address all photos and station
descriptions to Editor, Ham Station Photo Contest, c/o RADIO
& TELEVISION, 20 Vesey Street,
New York, N. Y.

RADIO &TELEVISION
MAGAZINE
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Best
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{1
Use as An Output Indicator
Connect in same manner as a VTVM but
to point K. The eye shadow will vary according to the strength of signal when
aligning the I.F.'s with a signal generator.

Audio Oscillator

Use as An

Connect a mica condenser of about .0001
mf. -.0005 mf. from the output terminal to
the input jack. This will result in an audio
note being generated. To check the audio
system of a receiver, connect a lead from
output jack to the input of the amplifier and
a lead from the ground jack to the receiver
chassis.
Measuring Small Capacities
Connect as audio oscillator but substitute
the unknown with a standard capacity.

When you get a value that gives an identical
note to the standard, you will know the
value of the unknown. The limit of measurements is up to about .1 mf.

/2pliad Radio

Controls on "Signalyzer"

There are three switches on the panel
namely : on -off switch, eye switch, and R.P.
switch. Volume control adjusts limit of volume admitted to phones. When turned up
too much on strong signals there will be
distortion. This is due to the amplifier input
being overloaded. The eye sensitivity control determines how much the eye will close
and it is out of the circuit when used as
a VTVM.
:\ metal cabinet should be used. It became
necessary to shield the section of the cabinet
near the input jack with tinfoil. With no
input and with eye sensitivity on maximum,
the eye tube will show an indication. This
is due to currents set up when the electrons
strike the diode in the 75 tube. Use a good
eye switch and insulate the VTVM jack
with a porcelain bushing or there will be
leakage to ground.

Wiring diagram for the "signal tracer"

is

Volt- Ohm -Milliam-
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meter, Tube Tester
Point
and
Free
Tester

MODEL 1183

$49.84

Net Price

Dealer

Model 1183 is truly a Non -Obsolescent Tube
Tester, combined with a Volt- Ohm -Milliammeter and Free Point Tester . . . three funa
damental testers in one handy case
tester you can use for many years. Volt -OhmMilliammeter Ranges: AC -DC Volts 0- 10-50250 -500 -1000; DC at 10,000 ohms per volt,
AC at 2000 ohms per volt: DC Milliamperes

given below.

.

0- -10 -50 -250; Resistance 0 -500 low ohms:
0- 150.000 Ohms: 0 -1.5 and 0 -I5 Megohms.
Complete Free Point Tester with sockets for
I

all tubes, including new Miniatures. Tube
Tester has new lever type switch section with
individual control for each tube element.
Speedex Roll Chart, removable from panel
as separate unit.... Dealer Net Price $49.84
Write for Catalog- Section 289 Harmon Drive
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Photos show external appearance of the special radio receiver which operates on waves radiated from automobile engine; chassis at right

Radio Device Opens Doors
H. G. Cisin, M.E.
REMOTE CONTROL of various devices may be accomplished in many ways.
Photo cells are often used to operate a relay
by intercepting a light beam with an opaque
object. A balanced capacity system accomplishes the same purpose merely by upsetting the electrical balance when an object
is brought within the operating range of
such a system.
Such a problem was presented when it
was desired to actuate a relay only upon
the approach of a motor car, and not when
approached by any other non -motor operated vehicle or object.
It can readily be seen that the discriminating device of this nature has many obvious
advantages. For example, such a device may
be used to open the garage doors upon the
approach of the automobile. Furthermore,
it may be tuned so that it will be energized
only by one particular type of car. It may
be used to flash a signal when a motor
vehicle passes within a certain distance of
the device, but will not operate when other
objects come within the range of this particular system. In this case the system is
made broad tuning, so that any make of
motor vehicle will actuate it. A device of
this kind lends itself to numerous practical
purposes and also to many advertising
stunts, suitable for service stations. Thus,
it may be used to notify road -house attendants of the approach of a car, etc. Such
a device may also be employed for certain
military purposes involving the approach of
motor vehicles.
Operates on "Ignition" Wave

The method employed in accomplishing
the desired result is to construct a special
short -wave receiver capable of tuning in
the noise frequency of the ignition system
of the automobile. The diagram shown in

Figure

1,

illustrates the way in which this

is done. The circuit employed consists of a

regenerative detector using a 6J7 tube, a
first audio stage employing a 6C5 tube, the
latter feeding by resistor -condenser coupling
into a 38 output tube. The relay is connected directly in the plate circuit of the 38,
being shunted by a 10 mf. electrolytic condenser. The power supply is a standard
A.C.-D.C. circuit employing a 25Z6 rectifier. Filtering is accomplished by means of
a 20 henry, 300 ohm choke, bypassed at
either end by a 20 mf. electrolytic condenser.
The detector circuit is a tuned circuit employing the familiar plug -in type short-wave
coil, tuned with a 0.00014 mf. variable condenser. A 2-32 mmf. trimmer condenser is
also used in the antenna circuit.
The arrangement of parts is shown in the
front and top view sketches. The chassis
used is 10" by 5" deep by 354" high. The
tubes, relay, switch, tuning control, plug -in
coil and antenna trimmer are fastened to the
chassis deck. The sensitivity control, antenna pin jack and external (signal device)
outlet are mounted on the front chassis wall.
The chassis is arranged to fit into a black
crackle finished metal cabinet, 12'/a" by 8%"
by 9%" high.
Receiving Circuit

Is

Broad

The circuit is broad tuning in its effect,
in order not to discriminate between the
various makes of motor cars. The device
picks up the noise frequency with all four
short wave coils over a band having a range
of from 17 to 200 meters. However, most
positive results are obtained by using the
highest frequency (lowest wavelength) coil.
The tuning control is used, therefore, merely to give finer adjustment. Under ordinary
conditions, the adjustment of the antenna
trimmer need not be changed. Its chief pur-

298

pose is for adjustment where the length of
the antenna is to be varied.
A short metal rod is mounted at the end
of the metal cabinet, but insulated from the
cabinet. The rod may be obtained by cutting
down a Philson Phantom automobile antenna to a length of about one foot. A
Fahnestock clip is then soldered to the outer
end of this rod to permit facile connection
to the external antenna. No external ground
should be used. The other end of the rod
connects to an insulated lead -in. A phone
tip is soldered to this lead -in which is within the cabinet. The phone tip is inserted in
a phone jack in the side wall of the chassis
and this completes the connection to the
antenna trimmer.
To place the device in operation, the pin
from the antenna rod is inserted in the jack
and the power supply plug is inserted in
any 110 -120 volt outlet. The plug from the
device to be actuated by the relay is inserted
in the outlet on the chassis side -wall.
Adjusting Sensitivity of the Device

After the tubes have heated up, the signal light or other signalling device will be
switched on due to the closing of the relay.
The sensitivity control is then turned back
to the point where the light will just go off.
If it is not possible to make the light go
off by adjusting the sensitivity control, additional antenna wire must be connected to
the clip on the end of the antenna rod and
enough wire must be used to permit the
light to go off by adjusting the sensitivity
control. To increase or decrease the operating distance between the ignition system of
the automobile and the device, increase or
decrease the length of the antenna. The antenna should be of bare copper wire, either
solid or stranded, well insulated from
ground and at any convenient height. If
RADIO
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there is undue sparking across the relay
contacts, the optional condenser C13 may be
connected in the circuit. Use a 1 mfd. paper
condenser.
The relay used is a standard single -pole,
double- throw, plate circuit relay, having a
resistance of 2500 ohms and set to fall "in"
from six to eight mils (ma.) and to drop
"out" at from three to five mils. It is recommended that a high quality relay be used,
having adjustments not only for spring tension but also for the contact points.

1

(Condensers, Coils and Sotkets)
Plate, 140 mmf. Variable 'tuning Condenser Mc- 140-M (C2)
mmer Condenser, 3 to 35 mmf., type EC -35

-19

Tr

-Set

)

1

IW (C5)

pc

type DT -4S1 (C6, C8)
mf., 400 volt paper tubular condenser,
DT -4W1 (13) ((Optional)

-1

to 270

17

1

Isolantite Coil Sockets, type S -8
CORNELL -DUBILIER (Condensers)
Condenser, .0001 ref., type V (C3)

TUBES
1

-6C5

1-

Tube

1

-6J7 Tube
Tube

1

-38

-25Z6 Tube
-K72B Ballast Tube

1-

1

Here are the connections of the special receiver devised by Mr. Cisin for opening garage
doors on the approach of a motor vehicle.
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will you
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MISCELLANEOUS
I -Relay Plate Circuit, 2500 ohm
1 -20 henry, 300 ohm choke (L2)
1 -Metal Chassis,
10" x 5" x 34" high
1 -Metal Cabinet, 124" x 84" x 94" high
Philson Phantom Automobile Antenna

type S -4

J1

NEVER AGAIN

I.R.C. (Resistors)
4 -1 meg. ?i watt Fixed Resistors (RI, R4, R7,
R2)
1- 10,000 ohm, I watt Resistor (R9)
1 -- 20.000 ohm.
watt Resistor (Rll)
1- 120,000 ohm, % watt Resistor (R3)
240.000 ohm % watt Resistor (R6)
2 -1250 ohm, % watt Resistors (R5, R8)
1 -3000 ohm Potentiometer (RIO)

1

Short Wave Plug -in Coils,

meters, type SWK -4 (LI)
-4
-Prong
Coil Socket,
-5 Prong Isolantite
Socket, type S -5
4-8 Prong
1

r..0005 mi..::

I

-.1 mi. 1 ebular Condenser., type DT-4P1
(C4, C7)
2 -20 mf. 250 volt dry electrolytic capacitors, type
BR-2025 (C11, C12)
2 -10 mf., 25 volt electrolytic condenser, type
BR -102 (C10) (C9)
2-.Ol mf.. 400 volt paper tubular condensers.

1

HAMMARLUND

1

-Mica

2

1-

List of Parts for Electronic Device
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CROSLEY CHATTABOX
INTERCOMMUNICATION
SYSTEM OF TWO $1750
UNITS FOR .
I
Complete two -way wireless loud speaking system. Perfect performance. Plug
into any 110 volt house socket A.C. or
D.C. Equipped with Call- Listen -Talk
switch and volume control.
No installation charges. Modulated carrier signal travels over the electric light
lines.
Ideal for offices, stores, factories, schools,
libraries, homes and wherever intercommunication is desired.

Excellent speech characteristics.

Each unit is housed in beautiful 2 tone
veneered cabinet with grilled speaker

front.

Exclusive territory open to dealers.

Cl

Write for information or catalog.
AMPLIFIERS-DISTRIBUTORS CORP.
448 West 31st St., Dept. RT9, New York
Cable Address. Debaek, New York

E

R3

"JIFFY"
Magazine Binders
Sturdily built and cow.
Bred with black lehrt-

CRg

R10

3
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Reader's Digest. etc.
P.P. Prepaid In U.S. sold caned.
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Dept. RT -9.40

CHASSIS GROUND ONLY

SENSITIVITY

350 Greenwich St.
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,t relu0
Pure. Wt. R
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cket or
epp..
Small
ste package. Receives stations wills
clear tone. PATENTED FIXED REC.
TIFIER. Tubeless. na9cess. Geared
luminous color dial for easy tuning!
M. L. of ILL.. SAYS: "MIDGET

ORDER NOW! FREE:
PLUG
ELIMINATES OUTSIDE WIRES!
MIDGET RADIO CO.
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$1.00

RADIO WORKS FINE!"
ruARANT
Eh
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New Portable Television Pick -up

The photos show the new Du

Mont television pick -up
camera, which is extremely portable and can be
quickly set up anywhere, thanks to the specially
devised tripod shown in the photo. The necessary
amplifiers and other apparatus are arranged in
portable cases, and the whole television pick -up
camera outfit can be dispatched anywhere on
short notice, in an ordinary automobile.

AS compact as a movie sound camera
and just as easy to operate, the latest
Du Mont portable television equipment is
certain to extend the range of television
program material by encouraging many
more outside pickups. Indeed, the entire
pickup equipment, exclusive of the ultrahigh- frequency relay transmitter and transmitter power supplies, comprises the camera
and seven units which can be readily carried in any sedan automobile. Thus television reporting assumes a new simplicity
which is bound to be reflected in future
programs.
The Du Mont camera is of the iconoscope
type. The image is focused by means of
an f :2.5 9W' focal -length lens on the mosaic
screen of the iconoscope tube. The camera
contains the preamplifier for building up
the video signals which are passed through
a heavy shielded coaxial cable to the separate intermediate amplifier unit. Measuring
8..
x 26 x 16%" overall, the camera weighs
I.ut 45 lbs. It is mounted on a sturdy movie
tripod and can be swung instantly in any
direction.
The camera power supply unit provides
all required potentials with the exception
of scanning signals, for the camera tube

and the video preamplifier. This unit measures 9 x 17 x 10 inches, and weighs 45 lbs.
The intermediate amplifier and iconoscope
scanning -voltage generator unit operates as
a video intermediate amplifier and also
generates scanning voltages necessary for
operation of the iconoscope camera. It measures 14% x 20 x 8 inches, and weighs 37 lbs.
The power supply for the intermediate
amplifier and the scanning unit is still another separate unit, weighing 52 lbs. and
of the same size as the camera power
supply.
The line amplifier delivers the video
signal through a coaxial transmission line
either to the main transmitter or to an
ultra-high -frequency relay transmitter. This
amplifier contains its own built -in power
supply, weighs 45 lbs., and is of the same
size as the intermediate amplifier.
The video monitor contains a 5" teletron
monitor tube, and also the necessary image
controls. It measures 8 x 20 x 133 ", and
weighs 54 lbs. The image picked up by the
camera can be followed on the monitor
screen. To facilitate viewing the monitor
image in bright sunlight, the unit is provided with a deep shadowbox hood.
The synchronizing-signal generator con-

sists of two units each measuring 14% x
20 x 8", one weighing 38 lbs. and the other
43 lbs. This generator equipment supplies

all synchronizing signals for proper operation of the television transmitter.
Two operators are required for the proper
operation of this portable television pickup
equipment. The camera operator can focus
the image directly on the iconoscope mosaic
by glancing through the hooded peephole
at the rear of the camera. Meanwhile, the
second operator is in charge of power supplies and amplifiers, and monitors the video
signals by means of his monitor screen
image. If an ultra- high -frequency relay
transmitter is being used, an extra operator
may be required.
Developed and built by the Allen B.
Du Mont Labs., Inc., of Passaic, N.J., this
now portable television pickup equipment
has been receiving a thorough workout in
conjunction with the company's own experimental transmitter at Passaic, as well as
in the preliminary tests of the company's
new television station being built at 515
Madison Avenue in New York City. Such
equipment is also being made available to
other television broadcasters and can be
built to order.

Flexible Reception on New Te evision Set
ANTICIPATING the early scheduled
operation of the Du Mont television
transmitter in New York City, as well as
other transmitters that may deviate from
present R.M.A. television -signal standards,
the latest Du Mont 20 -inch television receiver, Model 195, is designed for flexible
reception. In other words, this receiver incorporates a switch allowing selection of
two pre -set combinations of line and frame
frequencies. Since automatic circuits are
difficult to build to accommodate both the
R.M.A. synchronizing signal and the more
recently proposed Du Mont signal with

300

NATIONAL TELEVISION SYSTEMS COMMITTEE TO SPEED STANDARDS
IN following through its promise of May
28th that it stands ready to confer with the
television industry and otherwise assist in
working out television's remaining problems,
the Federal Communications Commission is
cooperating in the organization of a National
Television Systems Committee to function under the auspices of the Radio Manufacturers'

Association. Such a committee, it feels. should
be of value in the advancement of television to
a satisfactory level of performance that will
insure a general and widespread public service.

The Commission recently paved the way for
an increased number of television stations
throughout the country with a view to crystal lizing
experimentation with different systems into
nto a uniform standard.

the high -frequency vertical pulse, it was
deemed best for this transition period at
least, to provide for both RM.A. and the
Du Mont types of synchronizing signals.
This is most practically done by an actual
selector switch. The range of the sweep
controls of this receiver is sufficient to cover
line and frame combinations from 625 lines
at 15 frames to 507 lines at 30 frames, so
as to be able to accommodate all reasonably
logical transmissions which are expected in
the near future. Meanwhile, this receiver
handles all -wave broadcast reception as well
as synchronized television sound.
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BLUE PRINTS and INSTRUCTIONS
/ HY113
5

Folder No. 1. The "Radioflector Pilot " -consists of a 2 -tube transmitter and 3 -tube
receiver. Principle: radiated Wave from
transmitter loop is reflected back to receiver
loop. Emits visual and aural signals. Tubes

MMF

MEGS.

CON-.

For Building the Following Treasure
Finders and Prospecting Outfits

PHONES

MEGS.

TO
A.V.C.

TROLLED

GRIDS
MAAA,

0.5 -MEG.

Last month a circuit for an infinite- impedance super hat second detector was shown. An error was made
in the circuit and the correct hookup of the second
detector and AVC diode is given herewith. X's
indicate wire to be omitted.- Harvey Gernsback.

43:13'
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.05-MF
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used: two 1A5G-two 1N5G-one 1H5G.
Folder No. 2. The "Harmonic Frequency Locator"-Transmitter radiates low frequency
wave to receiver. tuned to one of Harmonics
of transmitter. Using regenerative circuit.
Emits aural signals. Tubes used: one 106G

BATTERY

-tube receiver for We and 5 meters. Only 45 volt
a single dry cell for "A" power required
Ant. coil -8 turns No. 14 on /z" dia., I" long, fo
to I" for 21/2 meters.
5 meters; 4 turns spaced
Harold Mills.
2

"B" and

-

I

-one

1N5G.

Folder No. 3. The "Beat -Note Indicator" -Two
oscillators so adjusted as to produce beat note. Emits visual and aural signals. Tubes
used: Three type '30.
Folder No. 4. The "Radio-Balance Surveyor"
modulated transmitter and very sensitive loop receiver. Principle: Balanced
loop- Emits visual and aural signals. By triangulation depth of objects in ground can
be established. Tubes used: Seven type '30.
Folder No. 5. The "Variable Inductance Monitor"-a single tube oscillator generating
fixed modulated signals and receiver employing two stages R.F. amplification.
Works on the inductance principle. Emits
aural signals. Tubes used: six type '30.
Folder No. 6. The "Hughes Inductance -Balance Explorer "
single tube Hartley oscillator transmitter and sensitive 3-tube receiver. Principle: Wheatstone bridge. Emits
aural signals. Tubes used: two type '30ene type '32 -one type '33.
Folder No. 7. The "Radiodyne Prospector"
a completely shielded instrument. Principle:
Balanced loop. Transmitter, receiver and
batteries enclosed in steel box. Very large
field of radiation and depth of penetration.
Emits aural signals. Tubes used: two 1N5G

-a

Microphone and Phonograph Amplifier
6J7

3

VOICE COIL

R

-a

-

-one 104G-one 1H5G -one 1Q5 -one 104.
With any one of the modern geophysical
methods described in the Blue -Print patterns,
Radio outfits and instruments can be con-

structed to locate metal and ore deposits
(prospecting) ; finding lost or buried treasures : metal war relics; sea and land mines
and "duds "; mineral deposits ; subterranean
water veins ; oil deposita (under certain circumstances) ; buried gas and water pipes;
tools or other metallic objects sunken in water, etc., etc.

2A.3
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Each set of

blueprints and instructions enclosed In
19''2 x 121/41. Blueprints 22" x

heavy envelope
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1917
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=

Re
800 ohms, 0.5 watt
Re
1.2 megoluns, 0.5 watt
Re Rto Ili I Rte Ria
0.25

R

Tt

l'

R

2
=1

= 0.5 megolun, 0.5 watt
= 20000 ohm potentiometer

STATE ST.

-

Output transformer; 5000 ohms
plate -to -plate impedance
L,
Filter choke; 12 henries, 120

RT -940

YY

CHICAGO,

ILL.

ohms, 100 ma.
le,=_ Speaker held; 1000 ohms,

=

=
=

400

transformer;

400-0-

R3,18, 100 ma.

for

I,

2,

Complete set of seven folders.

3,

which
4,

5.
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6.

7.

O

10

watts
Jack for high - Impedance crystal
microphone Input. 0.023 peak volt
Je= Jack for high - impedance crystal
phono pickup Input, 0.6 peak suit
X
Shielded lead

J,

1917 So. State, Chicago,

S

Treasure Finder No.

=

met-

=

= Power
v.

Enclosed herewith
address below:

T2=

ohms. 0.5 watt
50000 ohms, 0.5 watt
Rv
0.5 negohnt potentiometer
Rs
Ro= 1500 ohms. 0.5 watt
Rte
0.1 megohm. 0.5 watt
Tim= 780 ohms, 10 watts
20000 ohms. 15 watts
R,6

'Voltage gain of microphone channel

for September, 1940

S.

~TECHNIFAX

C
10 uf electrolytic. 25 v.
C
0.1 µf paper. 400 v.
C
0.005 pt paper, COO v
8 pf electrolytic, 450 v.
C Cu
Ca Cd
0.01 of paper, 600 v.
C
50 µf electrolytic, 100 v.
C
pf elertlnlytir, 250 v.
8 uf electrolytic, 475 v.
o
pf electrolytic, 25 v.
C 2
R
megohm potentiometer

=
=
Cy=8
==

lQ0
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c

=
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for postage
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=
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5c
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=

7
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34 "; eight -page illustrated 8'4" x 11" fold.
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RADIO FANS EVERYWHERE-these
fine ten cent text books give you an
excellent foundation for the study of
RADIO. They are clearly written, profusely illustrated and contain over
15,000 words in each book. You'll be
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TO

DOáRL
T WAVE

ETS

W
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amazed at the wealth of information
contained in these handy books. Excellent for reference -ideal for every
technical library. YOUR MONEY BACK
if you are not satisfied.
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HOW TO BUILD FOUR
DOERLE SHORT WAVE SETS
Thousands of radio fans have
built the famous DOERLE Short
Wave Radio Receivers. So inlistent as been the demand
as
euils, that this
bookconstruction
has been specially pub tuned
Contains EVERYTHING that has
a
these
ever been Ivélsnted

2

MAKE THE MOST
POPULAR ALL -WAVE I- and
2 -TUBE
RECEIVERS
HOW TO

f

' L

(-

appeared In past
of
RADIO -CRAFT. These
te have
been carefully engineered. They
are not experiments. Not only
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described
but it
all of the
have
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This hook contains a number of
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té.
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Illustrations. hookups. etc.
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"GETTING THAT VERI .
by Harold B. Clein

.

THIS business of hopefully dashing out
to meet the postman every day, then re-

turning with nothing but a long face is one
of the most pathetic misfortunes that can
befall any ardent DX'er. But -is it entirely
the fault of the radio station personnel, upon
whose head the disappointed DX'er is now
heaping maledictions? I believe not. Getting
right down to brass tacks, I wonder just
how many discouraged QSL card collectors
have taken the trouble to analyze the unanswered reports they have sent out?
At this point I believe I should say that
this article is not intended for the experienced DX'er, whose reports pull in veri
after veri, practically without fail. Neither
is it meant for the pest whose only claim
to the title "DX'er" is a stack of freshly
printed SWL cards, and whose "I Hrd Ur
Sigs R9 Plus, Pse QSL" has brought near
apoplexy to radio operators all over the
world If you are a radio listener, interested
in verifying your DX catches, but have not
had the percentage of replies you believe
you should have had, then this article is
written for you, not with the smug idea of
giving advice, but with the hope that you
will be able to discover the flaw in your
methods of reporting. There must be a flaw
!
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do not think them books worth the price asked, return them In 24 hours and your money will be Instantly refunded.

If

somewhere, or the verifications would be
coming in
Right about this time, I can see the hair
on the back of your neck beginning to
bristle, and you're probably muttering,
"Who the deuce is this Harold Clein that
he thinks he can tell me anything!" I agree;
there is nothing I can tell you about reporting a radio station that you do not
already know. However, sometimes when
a thing is put into writing, you refresh your
memory on many points that have been
lying dormant -half forgotten. As to qualifications, I humbly submit my well over 100
different countries verified (no C.W.) to
show that I have actually written for a
QSL or two, and am not just a theory
writer. Then, too, I have been unusually
fortunate in being able to examine incoming reports from short-wave listeners, received by a well known West Coast high
frequency broadcasting station. About 90%
of these SWL reports prove the writer
knew little or nothing about the kind of

reports the station wanted.
This brings up the question, "Do shortwave broadcasting stations want reports f"
For some strange reason, practically every
DX writer in the country has at one time
or another stated that radio stations are
doing the SWL a great favor by sending
a verification in answer to a correct report.
This is pure nonsense. A short -wave broadcasting station could not exist without a
constant stream of incoming listener reports.
How else can the personnel tell if their
programs have a listening audience, and if
the signals are getting out? Short -wave
broadcasting stations do want reports. They
want good reports, and most SW stations
(excepting perhaps, the Daventry stations
and RV -15 in Siberia) are not only willing
but happy to send a token of their appreciation in the form of a verification card, or
letter. It is a pretty cheap way to get the
information they need You don't believe
me? Well, if every listener in these United
States would suddenly stop sending reports
to Daventry, for instance. in just one month
you would hear the BBC pleading with
their best Oxford accent for reports. Two
months, and you could probably expect a
gilt -edged QSL via Transatlantic Clipper
ship! A listener is doing the radio station
personnel the biggest kind of favor by
sending a report. But
must be a good
report.
(To Be Concluded)
!
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A DX "Pepper-Upper

//

To boost those weak signals-frequently lost with the
average receiver-you need an R.F. Booster such as the
one here described. Easy to build and of low initial cost.
NOT only are distant stations brought
in much louder but the selectivity or
sharpness of tuning is also greatly improved
by the use of this regenerator preamplifier
(signal booster). Many otherwise satisfactory superhet receivers of the modern type
can be made to yield much more satisfactory results, so far as DX reception is con-
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book. Stop in at any of the many dealers
handling this book and examine it. See
for yourself if the RADIO AMATEUR
COURSE isn't just the book you've always wanted.
Printed on the finest coated paper
well illustrated attractive 4 -color cover
complete with radio information you
must have. It contains a step -by -step
program for obtaining a short -wave
radio education.

--

Written by GEORGE W. SHUART, W2AMN,
foremost short -wave authority
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cerned, by the addition of a preselector
amplifier of the type here shown. By utilizing regeneration in this booster stage, selectivity is improved along with amplification
of the weak signals, and, surprising as it
may seem, this particular type of booster
is equivalent to an ordinary preamplifier
using two or three stages without regeneration.
The constructor may build the preamplifier in any type of cabinet he desires and
in some cases, where there is space for it,
the builder may elect to install the preamplifier in the same cabinet as the receiver, keeping in mind the fact that it
should not be placed too close to the receiver chassis and that an additional tuning
dial is necessary. The dial may be one of
the small vernier types such as the 3" ones
available on the market. If the booster is
placed in the same cabinet with the receiver,
it would be well to enclose the preamplifier
in a metal shield box of its own. In view
of the fact that this preamplifier uses but
one tube, a 6SJ7, the heater and plate
current may be taken from the receiver in
most cases. Otherwise the current supply
for the booster stage may be furnished by
batteries or a separate power unit. The
6SJ7 tube with 6.3 volt heater is recommended, but the constructor may use any
other suitable tube which he has at hand.
As will be seen, the circuit employed is
of the electron -coupled type and the plate
circuit is left free to provide the R.F. output
to the receiver proper. Instead of tapping
the grid coil, as is often done in electron coupled circuits, the present hookup utilizes
a separate coil in the cathode circuit; this
permits placing the biasing resistor and its
bypass condenser in the low potential side
of the circuit; this method is preferred in
this case to the grid- condenser and grid leak method. The circuit is similar to a
regenerative detector and parallel voltage
feed is employed. No radio frequency by-.
pass condenser is used in this case, as we
desire the R.F. signal to be present in the
plate circuit, so that we can feed it into the
input terminal of the receiver.
The two output terminals of the booster
marked antenna and ground, respectively,
are connected to the antenna and ground
posts of your present receiver. In order to
control regeneration, we vary the voltage
applied to the screen grid of the tube. The
experimenter may find that the number of
turns in the cathode (tickler) coil may have
to be increased or diminished in order to

Please Mention This Magazine When

Writing Advertisers

obtain the smoothest feedback. If there are
too many turns in this cathode coil, the
screen grid voltage will be too low with
the tube in a non-oscillating condition and
the booster will lack sensitivity.
It is suggested that a simple single wire
antenna 50 to 60 feet long or more, and a
ground connection, be used with this booster.
If it is desired to use a doublet antenna, a
non-regenerative stage should be added
ahead of the present booster.
The construction of this booster is not
at all difficult and even the most inexperienced S.-W. fan should be able to obtain
results. Wire it as shown in the diagram
and make sure that all connections are
correctly made and soldered thoroughly.
How It

Is

Used

Make all leads as short as possible; long
leads never did a piece of radio apparatus
any good. An antenna "change-over" switch
is incorporated in this booster, so that it
can be shut off and the set used without it.
In many cases the booster is unnecessary.
For instance, thet e is no reason for having
the booster running when tuning in a shortwave station, or when the operator is
searching for stations or tuning across the
band. The booster is just another control
and should be left off until a station is
located, or until the receiver is tuned to the
approximate frequency of the desired station. After the station has been located, the
booster can be brought into play and a
decided increase in signal strength will be
immediately noticed. The reason we advise
leaving the booster off until it is really
needed, is because any station that can be
tuned in with the booster will be heard
loud enough to locate at least. In other
words, the booster won't bring in stations
that are absolutely inaudible without it. It
does however "bring up" those stations
which are heard, but which are too weak
to be easily understood.
The regeneration control of the booster
should be advanced till it is very near the
point where the tube will break into oscillation. The setting of the regeneration control
will depend upon the weakness of the received station. Do not operate it with the
regeneration control so far advanced that
the tube frequency breaks into oscillation
with static crashes or other disturbing
noises. The background noise is amplified
terrifically when the tube is just on the
point of oscillation. This regeneration control can also serve as a volume control to
a certain extent.
Does the booster reduce background
noise? Well, that is dependent upon what
we really mean by that question. The
booster actually increases the background
noise but the ratio between the signal and
the background noise is in favor of the
RADIO

&

TELEVISION

r4Jy Set iluildiny

You must have these essential
parts to build your Battery Portable Radio. The Miller Foundation
Kit contains ...
Loop Antenna

Oscillator Cod

Tracking Condenser

Iron Core Input Traps.

2

lamer

-Gang Tuning Conden-

Iron Core Output
Transformer

Punched and Formad

Chasis

Slide Pula Dial

Tube Sockets

Tie Points

When yoas

ß,SPt

yoa.e

Pott

Aid 44 (ea...
Miller No. TO5 Kit

J.
W.
5017

... $8.40 Net

MILLER COMPANY
CALIFORNIA

LOS ANGELES.

SOUTH MAIN STREET

PRANCHtS
NtVe

140 W

P,a.hk..

SI

N W

100 So Jeffersoe 91.d

I

I

'Hoffer,

NOW!
The g
est and mot

Importas

fomula Look
In print. It

contains

over 10.000

trade

r

process.
f
a n d' work -

shop.
Chock -full

10,000

Omens

RECIPES

ics.
s

The general appearance and also the simple wiring diagram to be followed in building the
preamplifier are here illustrated.

wanted signal. Therefore we can say that
the booster is a decided advantage, inasmuch as we can bring the wanted station
up to a level that our set will efficiently
cope with.
This booster is very selective and tunes
rather critically,. especially when we operate it close to the point of oscillation. The
closer to the oscillating point it is adjusted,
the sharper it becomes! So tune as carefully as you can and set the regeneration
control at a point that gives best results.
This adjustment will depend on the strength
of the station you want to receive and the
level or degree of the background noise.
Parts List for Booster
1 -140 mmf. tuning condenser
1 -35 mmf. Isolantite trimmer
mf. by -pass condenser
1 -.1
mf. by -pass condenser
1 -1
1 -.0005 mf. mica condenser
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Rualtioa Box
Edited by Herman Yellin,

"Parlor" Transmitter
me with
diagram
Parlor TransimitterCanmentionedfurnish recent
issue of your magazine P-R. Henderyou

of the

a

in a

son, Electra, Tex.

A. The Parlor Transmitter, originally described

by H. McEntee,

is a small broadcast band modulated oscillator used for

talking
through one's broadcast receiver, without the use of any interconnecting wires to the receiver. The original coil was a 175 kc.
oscillator unit, but any midget broadcast oscillator coil may be
employed, provided a larger tuning condenser is used. A small
mica trimmer condenser will do quite nicely. Only a couple of
feet of wire need be connected to the antenna post and the entire
unit can be assembled in a small space, Mr. McEntee having built
his unit inside a tin talcum powder box.
500
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Wireless Phono Oscillator

Have you a wiring diagram for a wireless phono oscillator
with provision for microphone operation alsoP -R. E. Kocher,
Baltimore, Md.
A. A diagram of such an oscillator appeared on page 143 of the
July issue, besides several others in older back issues.

"Dead- Spots" in Receiver
I recently completed a regenerative short -wave receiver, with
the antenna coupled to the grid coil throng/: a condenser. However, on some portions of the dial I cannot get the detector to
regenerate. -D. A. Weiler, New Orleans, La.
A. Your antenna is too tightly coupled to the detector, causing
"dead- spots" on your dial. This can be eliminated by decreasing
the capacity of the antenna condenser. An R.F. stage, even an
untuned one, will eliminate any effects of the antenna on the
detector. These "dead- spots" occur at the antenna's natural frequency and its harmonics.
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Regenerative Pre- Selector
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A very simple "Parlor" Transmitter. (No. 1228)

Please publish a diagram of a simple regenerative pre-selector
H., New York.
to use with a superheterodyne receiver.
A. The pre- selector shown makes use of a tapped grid coil, the
tap located about 10 per cent up from the ground end of the coil.
The coils can be either of the plug -in variety or a set mounted
on a band -switch. Additional selectivity and sensitivity could be
obtained also by employing a tuned plate circuit, but the ganging
difficulties might prove too great.

-S.
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License Required for 5 -Meter Operation
Is it necessary to know the code to go on five meters with a
phone transmitter?-V. Kinard, Big Spring, Texas.
A. Yes. Operation of any amateur station, either phone or code,
requires the possession of an amateur license, requirements for
which include a knowledge of sending and receiving code at thirteen words per minute. Incidentally, recent changes in the license
examination make the test much easier, in that the applicant merely
has to check off the correct answer to each question; a number
of possible answers appear already printed after each question
but only one of these answers is the correct one.
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Twinplex Receiver

MF.

Will you please show the diagram of the Twinplex 1 -tube
receiver? -G. Stenquist, Perth Amboy, N. J.
A. The diagram of this popular receiver is here shown, using a
1G6 -G twin triode tube. The coils can be any set of two- winding
(grid and tickler) plug -in coils. With a judicious choice of parts
the entire receiver can be built to occupy very little space.
4.

o

.0
n35
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11

An easy -to -build

1
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-tube Pre -Selector. (No. 1230)

Cost of Building Receivers
The Question Box editor is in receipt of numerous inquiries
requesting the cost of building various receivers and other equipment described in RADIO & TELEVISION magazine.
Since the cost will generally vary with the source of supply and
the quantity of parts already in the constructor's possession, the
best way would be to procure a catalog from the nearest mail -order
house, and note the price of each part to be purchased opposite
the "parts list" appended to each constructional article. Their
summation will furnish a good approximation of the cost of the
constructor.

ó
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One tube does the work of two in the "Twinplex."
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Queries to be answered by mail (not on this page) should be
accompanied by fee of 25c (stamps, coin or money order).
Where schematic diagram is necessary, our fee is 50e up to 5
tubes; for 5 fo 8 tubes fee is 75c; over 8 tubes, fee is $1.00.

No picture diagrams can be supplied.

(No. 1229)
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Frequency Modulation
Since my old transceiver was so well
frequency modulated, can 1 use it on the
frequencies recently set aside for frequency
modulation on the 56 mc. band?
A. No! The F.C.C. specifically stated in
their recent ruling opening up the 58.5 to 60
mc. band for frequency modulation that no
simultaneous amplitude modulation would
be permitted when frequency modulation
was used. Incidentally the deviation ratio
(ratio between maximum frequency deviation to maximum audio frequency) can be
anything desired, since the frequency deviation is not specified. Merely keep your center frequency sufficiently inside the band, so
that the maximum deviation will not stray
outside the allocated band.

FREE CATALOGS and INFORMATION
By carefully reading the advertising columns, you will find many offers to furnish literature
containing valuable technical information that will help you in your work. Use this list freely.
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Interference from Ignition
I am experiencing a good deal of interference on my television receüer, caused by
the ignition systems of passing automobiles.
Can this be remedied?
A. Yes. By so orientating (pointing) the
antenna system that the pickup from the
noise source is a minimum. The antenna
should be as high up as possible and as far
away from the auto filled street as one can
get it. A twisted -pair lead -in should not be
used for lengths of more than fifty feet.
Frequently a long twisted pair lead -in results in a greater loss than is gained by
placing the antenna in a noise -free location.
The antenna should be orientated for maximum response to the desired signal, while
the response to the noise is at a minimum.
A reflector behind the antenna and perhaps
a director in front will greatly increase the
signal strength.

Diathermy Apparatus
I have built a diathermy apparatus of
medium power and do not stern to obtain
any heat; at least it seems that way. 1. P.
Townlce, New Brunswick, N. I.
A. With regard to the trouble you have
experienced with the diathermy hookup,
would suggest that the reason why the 210
tubes ran hot was undoubtedly due to the
fact that too much plate voltage was applied
to these tubes, and not over 600 volts in any
case should be applied to 210 tubes. Also
the wrong grid -leak value was probably
used for the tubes in question.
With regard to the heating effect not
I eing noticeable when the patient is placed
between the electrodes or pads, a number
of patients have mentioned to us that when
doctors treat them with diathermy apparatus they do not always experience a noticeable heating effect, even when powerful
diathermy machines are used. However, you
can satisfy yourself as to the heating effect
if that is what the customer wants, by placing a piece of bread or a frankfurter between the electrodes and a toasting effect
should be noticed very shortly.
The fact that current is passing through
the condenser field between the electrodes
can also be shown by connecting a suitable
meter in series with one of the wires leading
to the electrodes. Still another way to demonstrate that there is current passing
through the treatment electrodes, is to place
a one or two turn coil between the electrodes
for September, 1940
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and connect the terminals of this coil to a
110 volt incandescent lamp and the lamp
will light up, showing that current has been
induced in the coil due to a high frequency
field being established between the electrodes. It might in some cases be advisable
to try reversing the leads to the electrodes.
You can also demonstrate the presence of
a high frequency field between the electrodes
by inserting a neon lamp between them.

Modulator
Will you please print a diagram of a
modulator to use with a 6L6 crystal oscillator?-A. Snook, Belleview, Fla.
Please Mention This Magazine When
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A. Modulating

an oscillator will almost
always produce noticeable frequency modulation, and since this is not permitted under
the Federal Communications Commission
regulations, we cannot recommend that you
modulate your oscillator. Why not add another 6L6 in an amplifier stage and modulate this amplifier. Incidentally a good
check to determine whether frequency
modulation occurs may be made by zero beating the carrier with an oscillating receiver. Distortion of the received signals
will indicate the presence of frequency
modulation. The F.C.C. employs this method as a criterion in judging whether frequency modulation is present.
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Radio
The Cover Kink
First Prize Winner

Improvised Head-Band
Sometimes one finds need for an extra
head -band for one reason or another. Take
an old clothes hanger, straighten it out, and
cut a piece about 20 inches long. Bend this
piece in half, having the two sides about
one inch apart. Now about 2" from the
open end curve as shown in diagram and
make little hooks at the end to clamp on
the side of the headphone. Then take a
piece of thin leather or heavy cloth about
6" long and 2%" wide and place over headband. Sew along the center. This band may
be made sturdier by bracing the ends with
short pieces of wire fixed between the two
sides. -Francis Sterk.

Kinke

tionary contacts are made of sheet copper
or brass, and are soldered to the rivets
which hold the lugs that are provided in
the body of the control housing. If little
RIVET

SOLDERED

RIVET

With this pencil I carefully went over the
scratched places. This completely covered
the marks and blended in beautifully with
the rig finish, and it is now impossible to
tell that the scratches were ever there.
Frank Courtney, W4FDX.

-

Code Practice Set

ROTOR

SOLDERED

CONTACT
CONTACT

COPPER
CONTACT

SPRING

STRIPS

SOLDERED TO
SPRING

DETAIL

Here is one of the simplest code practice
circuits which I have seen; all you need is
a fair sized condenser, say about 4 mf, and
a key, together with a small loud -speaker,
or even a headphone will do. Every time the
key is pressed you will hear a buzzing tone
PERMANENT
MAGNET
SPEAKER

CONTACT

WIRE HANGER

of the panel. Also there were several unsightly scratches on the chassis.
I went to a local 5 and 10e store where I
purchased a ladies' black eyebrow pencil.

OF

KEY

ROTOR

BEND WIRE
AS SHOWN

S//

LEATHER OR
CLOTH

COVERING

1

space is kit hew een their en Is, the switch
will not have to be turned very far to make
and break contact.Donald Birch, Jr.

4 MF.,
150V.

Crystal Oscillator
PHONE
COM PLETED

y)

WIRE HEADBAND

Increasing Tube Life
I sometimes find that rectifier or transmitting tubes arc over inside the base when
used at very high voltages. I have tried a
plan to combat this and find that it works
very well. I simply drill a ,A" hole through
the base, just deep enough to break through
the bakelite. In drilling this hole be careful
not to let the drill slip or it may cut one
of the lead wires. When the hole is drilled
I insert the spout of an oil can and fill the
base with light machine oil. After this is
done I seal the hole with sealing wax and
the job is finished.- W2MPT.

Here is a circuit for a crystal oscillator
which I have found very useful and it is a
new one with me. A small condenser is connected in series with a crystal to prevent
damage to it. The plate has a suitable coil
and condenser combination, which will tune
to the crystal frequency. A 6L6 or a 2A5
CRYSTAL

Cl.

150 MMF,
MICA

(NOT

CRITICAL)

/

110

V.,A.C.

in the speaker or headphone. The signals
are clear -cut and I think the student oper-

ator will find it one of the simplest and
most satisfactory code practice circuits he
has yet tried.Harold Borton.

Experimental Socket
For the radio experimenter the following
kink will be found most useful; simply
solder four spring clips to flexible wires
connecting with the terminals of the socket.
Many times you wish to try out a new connection ; this socket equipped with the spring
clips will be found quick and handy for the

purpose.-Thomas Eddy.

¢

RECTIFIER OR

TRANSMITTING
TUBE

PRONG TUBE

SOCKET

was used, depending on the available heater
voltage. I have used 450 to 500 volts on the
6L6G without experiencing any trouble and
any type of crystal will oscillate in this
circuit. The power output is very good and
the note steady.-A flan Ford, VE2PF.

FLEXIBLE
LEAD

Scratch Obliterator
DRILL 1/8 "DIA. HOLE
IN BASE AND FILL WITH
FINE OIL. SEAL HOLE

WITH SEALING WAY

Recently I built a new transmitter on a
black krinkle finish steel panel and chassis.
Upon completion of the rig I discovered
that during construction I had allowed my
drill to slip while boring the necessary holes,
making a long ugly scratch across the face

y

SPRING

CLIP

Making a SPDT Switch
A single -pole, double -throw switch can
be made from an old volume control -preferably one of bakelite. The accompanying
sketch shows the back view of the switch
and detail of the moving blade. The sta-
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published on these pages will win their senders 8
months' subscription to RADIO & TELEVISION. The
best kink published each month will win a 2 years'
subscription. Read these kinks; they will be of real
use to you, besides indicating what is wanted. Send a typewritten or ink description with sketch
of your favorite to the Kink Editor

RADIO KINKS

RADIO
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TELEVISION

Addict Kinki
Odd Condenser Capacities
Recently, while constructing a short wave
set, I discovered that the only antenna trimmer that I possessed was of too high capacity to cause the regenerative set to oscillate
C1

C2

L

II--11.
50 MME

"CQ" Record Never Tires

150 MMF

y

50

How many horsepower radio amateurs
have used up in calling "CQ" over the air
in the past 20 years or so, no one will ever
be able to calculate -but here's the way out
Instead of using up barrels of energy calling
CQ, CQ, CQ, followed by the station call,
why not dictate this to one of the new phono
recording devices now so popular, and make
up a couple of records and have them in the
ham shack? With proper timing and a
simple push -button and relay arrangement,
you can put the "CQ and station call"
record into operation whenever you wish to
start calling, without having to speak a
word yourself. -Logan Lawson.

38 MME
1

FORMULA FOR ABOVE

Cl

Condensers Safety Kink

panying sketch will win your favor, as it
shows how to make a very simple yet effective iron holder from an old metal wire
spool or better still, two of them. All you
need is a pair of strong pliers, so as to bend
both sides of one of the spool flanges and
presto -you have your iron holder.

1 +
50

150

150

(MME.

200

MME

0.1

+ C2

MME

FORMULA- C

w

NOTE : WHEN USING FORMULAS ALL CAPACITIES SHOULD BE GIVEN IN THE SAME
UNIT ( EITHER MF. OR MMF

over all portions of the 20 and 40 meter
bands. Having only the one trimmer, I was
confronted with a problem; however, I
finally hit upon the idea of using a fixed
mica condenser in series with the trimmer,
as shown in the accompanying diagram.
This idea may also be used to increase the
capacity of condensers by shunting the desired capacitors to add up to the desired
capacity. Junius Reynolds.

Soldering Iron Holder
Holders for hot soldering irons have been
published galore, but I think the accom-

Many filter condensers have been blown
because the speaker field has not been replaced after repairing or moving the set.
This little kink will avoid this expensive
error ; all that is needed is a speaker plug
and socket, that have two more connections
than are needed for speaker connections.
The two extra prongs of the plug are connected together with a wire jumper. One
side of the A.C. line is brought to one of the
extra socket terminals, and from the other
extra socket terminal, that side of the A.C.
line is connected wherever it should be.
Thus when the plug is in, the A.C. circuit
is completed through the jumper in the
plug. When the plug and speaker field is
out, the A.C. circuit is broken and the set
will not operate, therefore the condenser
can not be ruptured. -Morris Jerome.

J

SIX PRONG

PLUG
OUTPUT TRANS.
SPEAKER
FIELD

Makeshift Resistor
Did you ever find yourself at a loss for
a resistor of a certain value? While experimenting I often need a resistor but cannot
find one of the correct ohmic value in my
kit. Instead of waiting 3 or 4 days until I
can get said resistor, I set a potentiometer
of correct wattage to the desired resistance
and tentatively wire it into the circuit. Of
course, the potentiometer should have a
higher resistance than is needed. When I
finally get the resistor I need I merely connect it in place of the potentiometer.
Daniel Teitler.

-

POWER
TRANS.

A.C.
LINE

Stride Today Makes It Essential
for You to Read -"ABC of TELEVISION "
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TELEVISION'S

important progress being made in Television every day -and with developments satisfactory
WITH
to Television engineers that consistent programs will be broadcast shortly, it is important that
principles be understood quite thoroughly.
The publishers of RADIO AND TELEVISION give you the opportunity to add "ABC OF TELEVISION" or two other books to your technical library. They make the offer even more attractive by
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Dacttical expatiinante

An Experimental
"Atom Smasher"
Here are the details for constructing a high voltage Van de Graaff generator, of the type used
in the Westinghouse "Atomic Gun ".

The Van de Graaff gen-

erator, described in the
is
accompanying text,
being demonstrated here
by Mr. Ralph Regalbuto,
lecturer's assistant, Physics Department, Columbia University. The disc
mounted on the column
is merely for protection
and is not essential.

TO demonstrate how the "Atom Smasher" works, any alert student can build a
Van de Graaff generator similar to the one
shown in the accompanying photograph.
This is used for classroom demonstration
and experimental work at Columbia University, Physics Department. The construction of the original project, shown here,
was supervised by Professor Bergen Davis.
A somewhat simplified construction is illustrated in the diagrams.
Fig. 1 shows the general arrangement;
"A" represents a Micarta tube, 36 inches
long, secured to a base and fitted with a
brass cover "B." This tube need not be
\licarta; it can be an ordinary mailing
tube of equivalent diameter treated with
paraffin or shellac. "C" represents the support for the apparatus which may be Bakelite, hard rubber or even wood. In the original construction "D" is an aluminum pulley, but for simplification, this pulley may
be a brass tube plugged with a block of
wood and fitted with a metal shaft. A piece
of wire is then soldered to the inside of the
brass tube and the shaft. The pulley inside
the globe, also indicated by the letter "D,"
is made in exactly the same manner. "E" is
a simple support, the details of which are
given, and this permits adjustment for the
height of the upper pulley and, therefore,
regulates tension on the belt. "F" is a split brass rod to which is attached a horizontal
strip of lead into which three needles have
been forced. The needles must be of exctly the same length. A tapped hole and a
'-crew permit of regulation here. "G" is a
half section of brass tube also fitted with
needles. "H" is a brass rod, adjustable latterly, and wound with Christmas -tree tinsel.
"J" is a section of flattened brass tubing
and "K" is a piece of lead, hammered over
and fitted with needles, as illustrated in the
detail. The belt used in this apparatus is a
strip of ordinary adding- machine paper. One
must be careful in overlapping and gluing
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this to make sure that the needles "K" will
not dig in or catch on the joint.
The driving system for this equipment is
a one -fifth horsepower motor which runs at
3,200 r.p.m. In the construction described
here, a 200 -ohm resistor is connected into
the motor circuit so that three speeds are
made possible. This is accomplished by the
switching mechanism. Because the circuit
may not be suitable to every motor, it is
recommended that a tapped resistor be used
instead. The purpose of the resistor is merely to bring the paper belt up to full speed
without danger of tearing it, which would
happen if full torque of the motor were
applied instantly.
In operation, the electrical charge is

sprayed on the belt by transformers connected to an 879 tube, as illustrated in the
diagram. It is recommended that switches
be placed in the primary side of the filament
transformer and in the primary of the high
voltage transformer. The circuit diagram
is given in Fig. 2. When the apparatus is
to be set into operation, it is important that
the paper belt be brought up to its maximum speed first. The circuit to the filament
of the tube is then closed, after which the
high voltage (2650 volts) circuit is completed. The operator will see the charge
being sprayed upon the belt from pins "K."
These charges are picked up at the top by
"F" and conveyed to the globe. It is not
unusual to get sparks 12 inches long from
this equipment.
Although it would be advisable to have
an all -metal globe at the top (and this might
even be larger than the twelve inches here
specified), the experimenter will find that
an ordinary cardboard globe, either metallized or covered with tinfoil, will serve the
purpose quite as well. When the mechanism
is to be stopped for adjustment, make sure
that the high voltage transformer is turned
off first, otherwise, if the belt should stop,
the sparks would set it on fire! -Courtesy
Science Observer.

Below -Details of construction, showing arrangement of paper belt, collectors, etc. Fig. 2
shows high -voltage circuit with

rectifier tube.

FIG.2
FIG.1
FIG. 3
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HOME -MADE CIRCUIT BREAKERS
AUTOMATIC circuit -breakers which

SUPER BARGAINS

will open a circuit when overloaded often
come in handy and they can be made from
old telegraph sounders or electric bell
parts. Diagram A shows a simple overload
circuit -breaker made from an old bell and
a resistance of value to be determined by
experiment. The lower the ohmic resistance
of this shunt, the stronger the current that
we may pass through the circuit. By changing the tension of the spring on the armature, and adjusting the contact screw in
front of the armature, the circuit -breaker
may be set so that at a certain pre- determined current in amperes, its armature will
be pulled away from the contact screw
thus breaking the circuit. The breaker
shown at A buzzes when overloaded and
thus gives notice that too much current is
passing through the circuit.
At B a different type of circuit -breaker
is shown, which has a hand re -set trigger.
When this circuit -breaker opens a circuit,
due to a pre-determined current overload,
the armature contact remains open until
the re -set trigger is released by hand.
In the breaker shown at C, a state of
low voltage (subnormal voltage) in the
circuit causes the armature to remain open,
but as soon as the voltage builds up to the
normal value, the armature is attracted and
the output circuit is fed with current. The
circuit -breakers used on automobile battery
charging systems use this principle. For the
low voltage release breakers, C, the coils
should be rewound with much finer wire,
if you happen to be using a pair of old bell
or similar magnets for the purpose. For
example the magnets might be rewound
with about No. 30 or No. 31 insulated magnet wire for operation on 6 to 8 volt circuits.
Fig. D shows a substantial form of homemade circuit-breaker and here the iron armature is pivoted in a slot cut in the iron yoke.
A fixed scale, made by scribing marks on a
piece of brass, is mounted at one end of the
armature (in a stationary position) and by
making a few measurements you can calibrate such a scale so that the armature air
gap can be adjusted for different current
strengths in amperes. 11. W. S.

Practically all of the attractive items listed here are brand new, others are reconditioned like new; but ALL ar
in PERFECT WORKING ORDER. In many cases, the parts alone total mare than the price we are asking.
100 °6 satisfaction guaranteed or your money re funded.
ORDER FROM THIS PAGE. Use the convenient coupon below. Include sufficient extra remittance for parcel
post charges. else order shipped express, collect. Any excess will be refunded. C.O.D. shipments require 20%
deposit. If full remittance accompanies order, deduct 2 °á discount. Send money order, certified check, new U. S.
stamps. No C.O.D. to foreign countries.
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There are hundreds of

and count people as the
beam is broken or you can
count cars, check theatre attendance. start and stop machinery. detect smoke and
test industrial ae,ldents.
Complete and fool- proofburglar and fire alarm systems
may be set up with this kit
to
operate,
spans ice

simple to install. unfailing
in operation.
The

able both
7$

\1
I
Ì1,.,.,t

.

0
for September.

model motor boats, as derrick
motor in erector acts. etc. Built in high -ratio step -down gears
provide amazing amount
of
power. grade by Hayden Mfg.
l'o. of Waterbury. 2" in diameter
overall. Shp. Wt. 2 lbs.
ITEM NO. 76

lbs. easily. Weighs 4 oz. Made
ALNI(O new high -magnetic
Complete with keeper.
World's most powerful magnet ever
made. The experimenter and hobbyist will find hundreds of excellent uses for this high quality
steel.

magnet.
13/4". Shp. Wt.
ipermanent

3/4

Measures 13/4"
lbs.

ITEM NO. 86
YOUR PRICE

$1.00

BRAND' NEW!
BATTERYLESS BIKE -LITE

Can be installed is
tr.,
minutes on ally Irk-. Bike
Lite throws an intensive beast
of light when bike is in motion. Absolutely no batteries
needed
none
to replace.
Costs
nothing to operate!
Small. built -in generator, turned by the bike wheel
supplies unfailing current. Most economical headlight
yet. Guaranteed for lasting performance. All metal
construction with beautiful silver finish and polished
chromium- plated reflector. Armature operates with
powerful Alnico General FJectric permanent magnet.
Seasures 4- x 5%'. Complete with bulb and instructions, ready to attach. Ship. wt.. S lbs.
ITEM No. 90
YOUR PRICE
-

-

$2.10

SEWING MACHINE MOTOR
x

g'-

l" thick

x

$1.95

This battery-less flash-

light

generales its own
power merely by presa-

For electrifying Gott -treadle sewing mach Ines and
replacing horned-out motora
on electrified machines. Powerful and high- speed; numerous other uses. Ideal as
handy grinder -polisher motor. Snail. compact. flat on
two sides, requiring a minimum of apace.

Speed con-

trollable by foot-pedal rheo-

ing handle. Gives strong
whenever needed.
Costs nothing to main-

stat (available optionally for
$3.75). Its 3- diem. shaft
ts available with or without 110 Volts-A. C. or D.C.
15c extra).
Pulley
Completely enclosed
t losed anddirt proof. Measures 3'4" x P x

light

tain. Amazing new
miniature dynamo operates flashlight. Pocket
size. 4%" x 2" x 1 ". Shp. Wt.
ITEM NO. 88
YOUR PRICE

2

lbs.

$1.70

HUDSON_ SPECIALTIES CO.,
WE HAVE NO CATALOG.

2" overall. Shp.
ITEM NO. 79

Wt.

7

lbs.

$3,75

YOUR PRICE (motor only)

40 West Broadway, N.Y.C.
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HUDSON SPECIALTIES CO., 40 West Broadway, Dept. RT -940, New York, N. Y.
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1940

Only

revolutions per minute. Ideal for
crowd -catching store -window displays, agitating film -developing
tanks. as an electric winch on

MECHANICAL FLASHLIGHT

i
r1

C.

chronona motor making only SV

IRON

W
IRON

LITTLE GIANT MAGNET. Lifts

5

of

CO

SUPER SPECIAL
31/2 R.P.M. SYNCHRONOUS MOTOR
III/ Volt. 60 Cycle
There are 101 uses for a syn-

O

ENO
vlEw
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SUPER MAGNET
LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

turn-

$3.95

YOUR PRICE

I

t

volts.
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ITEM NO. 81
YOUR PRICE

1

RELEASE

$2.00

below and above

r.p.m. For

table
shaftleT% diameter x 544" high. Shp. Wt. 14
lbs. Packed In Original Boo.

ADJUSTED

TRIP
FINGER

in various types of materials. Swell for amateur
plays, etc.. to obtain unique lighting effects. Bulb only. Size of bulb.
Shp. Wt. 1 lb.
ITEM NO. 87
YOUR PRICE
parties,

unit. Its power and smoothrunning slake excellent home
recottling work. Its speed.
govenmr- controlled. is vari-

FOR CURRENT
DESIRED

(

kind needed. Fits any

standard lamp socket. Made

with special filter glass permitting o n I y ultra -violet
rays to cone through. Brings
out beautiful opalescent hues

G.E. INDUCTION DISC MOTOR FOR RECORDING PLAYBACK AND DISPLAY PURPOSES
Substantially constructed
by General Electric, this
ball- bearing motor is
high- quality phonograph

AIR GAP

AGE

any

high -

$7.94

Sw

LOw-

kit consists of

sensitive photo -electric cell, trigger -action relay, une
stage of electric ampllticatims a d all resistors. wires,
sockets and hardware. to build the instrument for immediate service. Detailed instructions and sketches make
wiring simple as \Bt'. You can have it working in
single evening with plenty of time to spare for several
experiments. A sensitivity control regulates the amount
of light that will operate the relay. This permits application to a host of important uses. The instrument
works from the power line, 115 volts, 60 cycles, A.C.
Tho photoelectric relay unit is small (4 x 5 x 13/4"1
compact and light weight. Shipping weight 4 Ito.
ITEM NO. 91
YOUR PRICE
1y

CONTACTS

vol.

dif-

.

a /SPRING

MOTOR OR
OOTHER DEVICE

-

ferent purposes for which a
photoelectric kit of this typo
can be used and many times
that number of useful and
interesting experiments. For
instance: it turns lights on
automatically as night falls
or turns them off again in
the mottling: you can project
a beam of light at any point
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AMAZING BLACK LIGHT!:
Powerful 300 -Watt Ultra -Violet Bulb
The hest and most praedeal source of ultra -violet
light for general experimental and entertainment
Makes all fluorescent
substances brilliantly lumlnescent. No transformers of

For Burglar and Fire Alarms -Safety Devices
Commercial Applications
etc.
Door Openers
NO BATTERIES TO REPLACE

STOP
PIaOT

PROMPT SHIPMENTS ASSURED

BRAND NEW!
PHOTOELECTRIC RELAY KIT

-

110V

LIMITED QUANTITIES

ORDER TODAY

O

I have circled below the numbers of the items I'm ordering. My full remittance of
(include
shipping chargea) is enclosed.
OR my deposit or E
is enclosed (20% required), ship order C.O.D. for balance. No C.O.D.
order for less than $2.00. (New U. S. stamps, check or money order accepted.)
Circle Item No. wanted: 76, 79, 81. 86. 87, 88, 90, 91

Name

Address

City
Send remittance by cheek stamps or money order; register letter

Please Mention This Magagne When Writing Advertisers

www.americanradiohistory.com

if

State
you send cash or

amps.

313

Radio Paten ti

Digest of Recent Radio Patents
ELECTRON MULTIPLIER
FRONT COYER PATENT
THE patent illustrated on our front
cover this month and also in the accompanying drawing relates to electron multipliers, of the type wherein the electrons are
directed to successively impact a series of
surface elements, so as to produce a current
augmented or intensified by secondary
emission at each impact. This patent
(2,204,479) was issued to Philo T. Farns-

ventor : "Broadly, as to apparatus, my invention comprises a series of surface elements energized to successively increasing
positive potentials, and means for directing
electrons emitted from one element onto the
element of the next higher potential. In
order to ensure electrons impacting the
surfaces with the proper velocity, I may
desire to insert operatively between each
pair of elements an accelerating electrode
energized to a potential higher than either
of that specific pair, and I thus provide an
accelerating field graded as the elements
themselves are graded, the accelerating field
being higher at all points than the element
to which the electrons are being accelerated.
"Specifically as to directional structure, I
find that successive cylinders or tubular
conduits may be used to create an electrostatic focusing system, these cylinders enclosing the path of the electrons between
respective pairs of surface elements, and I
may make use of a Faraday space between
surface elements."

HIGH FREQUENCY TUNER
IN ultra high frequency receivers of the
type which uses a short metal bow,
Joachim Goldmann of Berlin has devised a
novel means of affording variability of coupling between such bow and the antenna
coil. In his patent, which has been assigned
to a German manufacturer, he points out
This patent was issued to Philo T. Farnsworth
and covers a new type of electron multiplier.

sArrn

If the protective glass breaks the high voltage
circuit to the C -R tube is opened.

a new patent devised by Alfred Aubyn
Linsell of London, England, and assigned
to RCA. One method suggested by Mr.
Linsell is to imbed in the glass a thin conductor in series with the high voltage lead
of the tube. Thus, if the tube blows and
breaks the glass, the high voltage is auto-

matically disconnected. In another method
Mr. Linsell stretches a silken thread behind the glass and uses this to hold a switch
closed. If the thread breaks, the circuit is
opened. His invention also makes use of a
concave rather than a flat glass in order to
diminish surface reflection. (No. 2,202,390)

CATHODE RAY TUBE
THIS patent was issued to Geo.
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A novel high frequency tuner.
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RADIO -CRAFT
4 Radio Service Data Sheets!
Servicing F.M. Receivers
How to Make a Practical Loop
Adapter for B'cast. Sets

Servicing Oscillator Coils
Making a Simplified Practical
"Signal Tracer"
Sound Engineering (Dept.)
The "X-Ray" Display Receiver
And all the usual departments,
plus valuable articles you
dare not miss!
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Banks of England and assigned to RCA;
No. 2,203,483. This patent covers a new
type of cathode ray tube for television or
other purposes, and as the drawing shows
the electrons are deflected or bent at right angles to the electron gun 0, so as to strike
the screen as shown. The cathode ray is
caused to scan across the screen in the
usual way by suitable coils. The rays are
bent in the manner shown by means of a
special electromagnetic field, generated by
an electromagnet having triangular pole pieces, only one of which is shown by the

worth and assigned to the Farnsworth Television and Radio Corporation. A further
object of this invention as outlined by Mr.
Farnsworth, is the provision of a means and
method whereby electron multiplication may
take place with high efficiency and in which
electrons may be made to follow predetermined paths between impacts with minimum collection. It also provides a method
of adding to the field produced by the elements themselves an additional field, which
insures that electrons strike each element
with a velocity sufficient to emit secondary
electrons at each impact. To quote the in-

A few

GLASS

that detuning often takes place when coupling is changed. In his method, however,
both a variation of coupling and a continuous frequency variation are obtained. As
the illustration shows, a cam is used to raise
or lower the mechanism to enable the bow shaped element to be slid into or out of a
pair of metal tubes, much in the manner of
a trombone. This is the tuner. Coupling is
varied by rotating the entire base plate in
relation to the coupling coil or vice versa.
(No. 2,203,329)

EXTRA SAFETY FOR C -R TUBES
WHEN a large cathode ray tube breaks

-if it ever does -the explosion

has considerable force. These tubes are protected
by being enclosed in metal or wooden cabinets, the screen being visible through safety
glass. A further safeguard is secured under

Owl a.
rbA.War4R
POLE-

PIKES

R....(.:v..
SCREEN

The cathode ray is bent at

right angles.

dotted triangular line in the picture. This
triangular magnetic field acts in a similar
manner to that of a prism in optics.

TELESCOPIC RADIO ANTENNA
Jos. F. Courtney of Chicago, Illinois,
has obtained patent No. 2,205,846 on a
telescopic antenna, suitable for use on a
motor vehicle. Means are provided for extending the antenna above the roof of the
'vehicle and also for retracting it.
RADIO

&
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Radio Patenti
Television

THIS patent No.

2,202,605 has been
issued to Fritz Schröter of Berlin, Germany, and assigned to the Telefunken Co.
This invention, it is claimed, will make it
possible to transmit a satisfactory television
image over a greatly reduced frequency

ANTENNA SYSTEM
THIS invention covers in combination

System

with an antenna and a transmission line
for connecting the antenna to a source of
high frequency energy, a means for rectifying a portion of this energy and applying
it to a series circuit including one conductor
of the transmission line, the antenna and
the other conductor of the transmission line.
Further, there is a means or device provided which will be responsive to a change
of current in the circuit, for the purpose of
energizing an alarm.

tion of the image retains the same color or
tone value for several frames, no signal
current is transmitted for this particular
spot on the picture, but only when a change
in the color or tone value occurs. In this
way it will be observed that a great saving

Short -Wave fans need this
WORLD -TIME CLOCK
The Only Clock for Universal Use
Throughout the Entire World!
A

REGULAR

CLOCK
A.M. and
P.M. divided dial

kith
In this television system only the differential signal is transmitted; thus
band may be used.

channel width or, on the other hand if the
same channel width is used as for present
television transmission, then it becomes possible to transmit a much greater wealth of
detail. As the diagram shows a differential
arrangement of cathode ray tubes. photo
cells and integrating modulator tubes are
used, so that only the differential values of
light and shade are transmitted at any
given instant. In other words, where a por-

ULTRA HIGH FREQUENCY
RECEIVER

THIS patent (No. 2,205,475) covers an

interesting circuit and output arrangement for ultra short wave reception; an
electron discharge tube having a cathode, a
reticulated electrode and a plurality of other
electrodes. The potential which is highly
positive with respect to the cathode, is applied to the reticulated electrode; two of the
other electrodes in the tube serve as complementary energy collectors. Means are
also provided for potential biasing, so as to
cause the last mentioned electrodes to serve
also as retard electrodes ; a signal detecting
device is connected in circuit between the
reticulated electrode and the cathode.

a

narrower frequency

A

WORLD -TIME
CLOCK

instantly indicating time in all

in the frequency hand required is effected.

24

In the operation of this interesting television
system a specially devised receiver is employed, which will properly interpret the
differential television signals transmitted.
The receiver may employ either a mechanical or a cathode -ray switching mechanism
for the purpose of properly coordinating
the received signals and passing them into
the associated apparatus.

CLOCK
with A.M.
and
P.M. 24 hour dial
the frit n,sv clock advancement ht
200 years -three clocks in one
world-time clock. It
Is
lutionary: It is years ahead! The Sky Pilot
WORLD -TIME CLOCK Is the only clock designed for
use anywhere
the world.
this
lock
ers great
hiseducatioanal
the same time Indicates world time durerences'In
a few seconds
in London. Moscow. Hawaii. Tokyo.
uenos Aires.
Halifax- anywhere. American nude -it is exceptionally
ninety
against defects in materialaorr workmanship. In modernistic design. it Is made of brushed brans- measures
5A- high by sß
has econvexx n tal.
Electric (tor A.
C. 110 -120 volts. 60 cycles)
Regular Price
$5.95
Special Price for July and August
only
P.P. prepaid in U.S.A.
Remits by check or money order; register letter it
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New Radio Oppatatus

New
"Personal"
Radio
Below- Hookup of the portable
receiver,
1

PS

t

Conn!
It fits your

T4
1.
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OUTPUT

hand.

A NEW "personal " radio has been introduced
by RCA % ictor which can be carried with a
strap slung over the shoulder, if desired. The set
is very small and measures only 3 11/16" x 8W' x
3" and weighs only 4% pounds. The "A" battery
is a single flashlight cell, which can be picked up
in any electrical or hardware store. The set uses
4 of the new mini -tubes, which are about 1/5 the
size of a standard tube; as two of the tubes used
in the set are twin-tubes, 6 -tube performance is
obtained from 4 tubes. Two edgewise dials permit
quickly tuning in the station and adjusting the
volume of the loud -speaker built into the set. A
3" permanent -magnet dynamic speaker is used. A
built-in loop antenna is concealed in the lid of
the set. The specially designed tiny amplifying
coils have iron cores and are iron shielded. Styrene
insulation is used in order to give the highest
insulation efficiency. The National Carbon Co.
developed for this set a new 6714 volt "B" battery
of small size, giving twice the life of any previous
battery of its size. A superhet circuit is used as
the diagram discloses.
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The SX -28 Receiver

1st Audio Amplifier
Push -Pull Output Amplifiers
Rectifier

2 -6V6GT

AN interesting new model of Communications
receiver is the model SX -28 introduced by
Hallicrafters. The frequency range is 540 kc. to
43 mc, in six bands. The receiver has two stages
of pre -selection, high fidelity push -pull audio amplifier, band pass audio filter, and calibrated band spread. The receiver has a standard size relay rack
panel y¢° thick; the cabinet is finished in machine
tool gray wrinkle finish and is well ventilated.

1

-5Z3

Controls
Micrometer scale main tuning inertia controlled.
Calibrated bandspread inertia controlled. Tone
and A.C. ON-OFF. Beat Frequency Oscillator. A.F.
Gain. R.F. Gain. 6 Position band switch. Antenna
Trimmer. 6 Position selectivity control. Crystal
phasing. Adjustable noise limiter. Send -Receive
Switch. A.V.C. -B.F.O. Switch. Bass boost switch.
Phone jack.
Mechanical Features
New type inertia -controlled back lash, free dial
mechanism on both main tuning and bandspread
dials. This mechanism is preloaded and the main
shafts are supported at both ends with ball bearings.
Other Features
Band pass audio filter. Wide angle "S" meter.
Phono jack. Adequate headphone output. Improved
signal to image and noise ratio. 80/40/20/10 meter
amateur bands calibrated. Temperature compensated high frequency Oscillator.

A beautiful and efficient receiver -the new Hallicrafters model SX -28, for the "Ham" or Advanced

short wave "Fan."

Frequency Range
Band 1 -540 to 1650 kc.
Band 2-1.5 to 3.2 mc.
Band 3 -3.0 to 6.2 mc.
Band 4-5.5 to 12.0 mc.
Band 5 -11.0 to 23.0 mc.
Band 6 -21.0 to 43.0 mc.
Tube Lineup
1st R.F. Amplifier
2nd R.F. Amplifier

-6SK7
-6SK7
-6SA7 Mixer
-6SA7 H.F. Oscillator
-6L7 1st I.F. Amplifier -noise limiter
-6SK7 2nd I.F. Amplifier
-6B8 2nd Detector and meter
-6B8 AVC Amplifier
-6SK7 Noise Amplifier
-6H6 Noise Rectifier

-6J5
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switches for
crystal, dynamic and velocity microphones is
announced by the American Phenolic Corporation.
The No. MC1S crystal microphone Switch is
part of the well known MCI group of microphone
connectors, and couples directly to the microphone.
Switch is of the "Press-to-Talk" type, a slight
downward movement of the thumb locking it in
the "On" position. Has a coupling ring at one
end, with coupling threads at the other end, machined to fit standard MCI microphone connectors. Switch spring is silver- plated for low
resistance contact and continued noise -free operation.
Two and three contact switches fit the MC2
and MC3 series of microphone connectors which
are so widely used on dynamic and velocity microphones.

B.F.O.

ew.KK..

zo

Condenser and Resistor Analyzer
Has Built -In Meters
A NEW, De Luxe Tel -Ohmike Condenser and
Resistor Analyzer, just announced by the
Sprague Products Company, includes built -in voltmeter and milliammeter with switch and pin -jacks
provided so that the meters may be used for measurements external to the instrument.
Meter ranges, selected through an 8-position
switch, are 15. 150 500, 1500 volts DC, and 1.5.
15. and 50 Ma. DC. An "off" switch position is
provided between the voltage and ma. ranges, and
the ranges are graduated downward on either side
of this for maximum meter safety. A rugged,
double -pivot meter movement and a broad. easily read meter scale are used.

New Microphone Switches
A NEW series of microphone

o

11-

A
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Otherwise, the new de luxe model is the same
as the Standard Tel -Ohmike. Owners of Standard
Tel -Ohmikes can have them converted into De
Luxe Models, including the meters, at nominal
cost.
The new test instrument paves the way for
complete, accurate tests of all condenser and re-

sistor characteristics. It measures leakage current
and power factor of electrolytic condensers; measures insulation resistance up to 10,000 meg.; and
analyzes all condenser types at their exact working
voltages. Capacity measurements range from
.000010 mf. to 2000 mf., and resistance measurements from .5 ohms to 5 megohms. All balance
indications are given by a "magic eye" tube and
all measurements are taken from large, directreading scales. An important feature is that the
instrument indicates open and short-circuited condensers, and shows up intermittent open condensers
and resistors. Size 17i' x 9 x 6 inches. Carrying
weight 124 pounds.

RADIO
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handy test instrument for the Service
experimenter or set- builder.

&
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New Xadio -Pppazatui
A New Choke for the Ham Bands
THE new National Company
R -175 transmitting R.F. choke
is suitable for parallel -feed as well
as series -feed circuits in transmitters of up to 3000 volts modulated plate upply. Without plate
modulation s of the transmitter,
they are suitable for 4000 -volt

eL'orueAt Priced'
PaGAlt:cuft:usys, /01,

exscentm-

10

amrlifiers.

Use of pie -wound R.F. chokes
in parallel -feed circuits resulted
in decrease of transmitter R.F.
output -often as much as 15%.
The decrease with the R -175 is
less than 1%.
In contrast to conventional R.F.
chokes, the inductive reactance of
the R -175 is high throughout the
28- and 14 -mc. bands as well as
the 1.7 -, 3.5 -, and 7 -mc. bands.
The characteristics of this new
choke are:
Ratings: Voltage breakdown to
metal base, 12,500 volts; D.C.
Resistance, 6 ohms;
D.C. Current Rating, 800 ma.; In-

ductance, 225 rash.;
Distributed Capacity,
0.6 mmf.

identifying the various amateur bands has been
recently introduced by Bud Radio, Inc. This wave
meter is particularly intended for adjusting the
various stages of a transmitter to the desired wavelength. It consists of an accurately calibrated coil

We

accept

money - orders,

h.

checks
U. S.
send cash new
or stamps,

stampi. (No foreign stamps.) r If ycu

register your letter.
Money refunded if you ar not satisfied.
ANY TWENTY-FOUR e PUBLICATIONS
DOLLAR.

ONE

FOR

SHORT -WAVE RECEIVER PUBLICATIONS
HOW

MAKE THE "OSCILI TUBE WONDER SET.

TO

LODYNE"

No.

101

HOW TO MAKE THE "19" TWIN PLEX (ONE TUBE PERFORMS
AS TWO) RECEIVER
No. 102
HOW TO MAKE THE WIZARD (50 -WATT

TUBE

TRANSMITTER.

No. 103

No. 104
TERY OPERATION
HOW TO MAKE THE "GO -GET
'EM 2" RECEIVER FOR THE BEGINNER
No. 105

A NEW Wave Meter primarily intended for

PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUMBER, and use the special coupon below.

Here is a large number of radio, short-wave, and mechanical "howtomakeIt" designs.
Each is a special publication originated by masters in
their respective fields.
For the low price of 50 CENTS, you buy TEN complete
pamphlets with photographic reproductions. complete mechanical layout, and full description to make It possible
for anyone to build the project in question.
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and condenser combination together with a suitable pilot bulb for resonance indication, and band
switching is employed enabling the unit to cover
all amateur bands from 10 to 160 meters. Calibration is indicated on an etched nameplate, and
the case of the unit is finished in attractive Grey
Crackle.

Wireless Phonograph Oscillator
AN improved and
very compact Wireless Phonograph Oscillator has recently been
announced by Bud Radio, Inc. This unit is
primarily intended to
adapt standard wired
r e c o r d players for
wireless operation with
a minimum of effort
and expense. Measuring only 4 y "x2 % "x2",
the oscillator may be
attached inside the case
of most record players, thereby eliminating the usual nuisance
of unsightly external
apparatus and wiring.
The improved circuit incorporated in
the new oscillator
utilizes only one tube.
The unit operates from
either 115 volts A.C.
or D.C. and is very easily installed according to
furnished instructions. By equipping a record
player with this oscillator, records may be played
through any radio receiver at distances up to 50
or 75 feet.
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HYTRON CORP., Salem. Mass., is experimenting with portable high frequency transmitters for use in mobile and aircraft installation.
Universal Microphone Co. aircraft microphones.
a single- button carbon in three degrees of sensitivity, are being used.
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Aw nadie 4apatatue
Improved Silver Mica Capacitors

New Tubes
827

-R-Transmitting

Beam Power

Amplifier

i

THE new RCA
827-R is an air -

ing a maximum plate
dissipation rating of
800 watts in class C
telegraph service.
The tube is designed

6

Plate Resistance

especially for operation at maximum rat-

(Approx.)

827 -R

16000

Transconductance
7000
Load Resistance
3000
Total Harmonic Distortion 6
Max. -Signal Power
Output
1.2

ings at frequencies
as high as 110 megacycles. For this reathe

Volts
Volts
Watts
Watt

Typical Operation and Characteristics -Class As
Amplifier:
Plate Voltage
100
Volts
Screen Volta e
100
Volts
Grid Voltage
Volts
Peak A -F Gri Voltage
6
Volts
Zero -Signal Plate Current 5 -1
Ma.
Zero -Signal Screen Current 5
Ma.

cooled radiator type
of transmitting beam
power amplifier hav-

son,

CORNELL- DUIIILI ER

AMPLIFIER UNIT
Plate Voltage
117 max."
Screen Voltage
117 max.
Plate Dissipation
5.5 max.
Screen Dissipation
I max.

is

particularly suitable
for use in frequencymodulation and television transmitters.

Ohms

Micromhos
Ohms

Per Cent

Watts

filter-input condenser larger than 40
of is used, it may be necessary to use more
tWhen

plate -supply impedance than the minimum value
shown to limit the peak plate current to the
rated value.
OType of input coupling used should not introduce too much resistance in the grid circuit. When
the grid circuit has a resistance not higher than
0.25 megohm, fixed bias may be used; for higher
values. cathode bias is required. With cathode
bias, the grid circuit may have a resistance as
high as, but not greater than 1.0 megohm.
Design value for 117 -volt line.

Design features include multiple- ribbon
filament leads, two
multiple- ribbon grid
leads to minimize the
effect of lead inductance, and an entrant
metal header. The
header serves not
only as a low-inductance terminal for the
screen but facilitates isolation of the input and
output circuits. As a result, neu ra ization is
usually unnecessary except at the very high fie.
quencies.

VR75 -30; VOLTAGE REGULATOR
The VR75 -30 is a cold- cathode. glow -discharge
tube. It is intended for use as a voltage regulator
in applications where it is necessary to maintain
a constant dc output voltage across a load. independent of load current and moderate line -voltage
variations. Like other glow -discharge tubes. it
may be used as a relaxation oscillator and for
spark -over protection. The VR75.30 maintains a
d -c operating voltage of approximately 75 volts.

TENTATIVE CHARACTERISTICS AND RATINGS
Filament Voltage (A.C. or D.C.)
7.5 Volts

Filament Current
25 Amperes
Filament Starting Current: Filament current must
never exceed 50 amperes, even momentarily.
rid-Screen Mu-Factor
16
Direct Interelectrode Capacitances:
Grid -Plate (with external shielding) 0.18 max. utif
Input
21
iwf
Output
13
µµf
Terminal connections (See Outline)
Special
Type of cooling
Forced Air

CCS = Continuous Commercial Service
As R -F Power Amplifier -Class B Telephony
Carrier eond.tionr per tube for use with a max.
modulation fact, of 1.0
CCS
D -C plate voltage
3500 max. Volts
D -C screen voltage (Grid No. 2) 1000 max. Volts
D -C plate current
400 max. Ma.
Plate input
1200 max. Watts
Screen input
100 max. Watts
Plate dissipation
800 max. Watts
Radiator temperature
150 max. 'C
Typical Operation:
D -C Plate Voltage
3000 3500 Volts
D -C Screen Voltage
800
800 Volts
D -C Grid Voltage
(Grid No.
75 75 Volts
Peak R -F Grid Voltage
165
150 Volts
D -C Plate Current
320
340 Ma.
D -C Screen Current
10
12 Ma.
D -C Grid Current (Approx.)
30
25 Ma.
Driving Power ( Approx.)
50
38 Watts
Power Output (Approx.)
350
400 Watts
*See end of tabulation.
11 7N7 -CT
RECTIFIER-BEAM POWER AMPLIFIER
The 117N7 -CT is a multi -unit tube containing
a half -wave rectifier and a beam power amplifier
in the same envelope. It is designed with a heater
for connection directly across a 117 -volt supply
line.

TENTATIVE DATA

Heater Voltage (A.C. or D.C.)
Heater Current
Maximum Overall Length
Maximum Seated Height
Maximum Diameter
Bulb

Volts
Ampere
3-7/16"

117

0.09

2 -7/8"
1

-5/16"

D -C Starting Supply Voltage (Min.)
D -C Operating Voltage (Approx.)
D -C Operating Current (Min.)
D -C Operating Current (Max.)
Maximum Overall Length
Maximum Seated Height
Maximum Diameter
Bulb

105
75
5

30

Volts
Volts
Ma.
Ma.

4-1/8"
3-9/16"
1-9/16"
ST-12

Small Shell
Octal 6 -Pin

Base

INSTALLATION AND APPLICATION
The base of the VR75 -30 fits the standard octal
socket. Pins No. 3 and No. 7 are connected together within the base. This connection may be
used as a switch to open the primary of the
power -supply transformer when the regulator is
removed from its socket.
Sufficient resistance must always be used in
series with the VR75 -30 to limit the current
through the tube to 30 milliamperes when no
load current is drawn from the rectifier.

Beam Aerial Rotators
THE accompanying illustration

is an interesting
type of beam antenna rotator developed by the
Premax Co. One of the models introduced is
known as the Worm Drive Rotomount. The sturdy
reinforced platform revolves on 44 steel ball bearings; the worm drive gears have a reduction ratio
of 20 to I. The drive may be hand -operated by
means of a belt passing over a V -type pulley,
mounted on the end of the mount shaft. The opposite end of the shaft is designed to connect with a
special electric motor transmission unit, the necessary holes being already tapped in the housing of
the mount to accommodate the motor. For those
desiring the electric motor attachment for rotating
the beam a specially designed motor and worm
gear unit is furnished. The gear ratio of this motor
unit is 40 to I, thus giving a total gear reduction
ratio between motor and aerial platform of 800 to
1. By belting this unit to a 144" diameter pulley
on a driving motor. a total reduction of 2,000 to 1
ideal rotating speed for a 20
is obtainable
meter beam.

-an

T -9

Intermediate Shell
Octal 8 -Pin
Any

Base

Mounting Position

RECTIFIER UNIT (HALF -WAVE)
Peak Inverse Voltage
350 max.* Volts
Peak Plate Current
450 max. Ma.
D.0 Heater- Cathode

Potential

175

With Condenser -Input Filter:
A -C Plate Voltage

max. Volts

(RMS)
117 max.* Volts
Total Effective Plate.Supply
Impedancet
15 min.*
Ohms
D -C Output Current
75 max.
Ma.
-

-

New Beam Rotating unit and motor drive.
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Silvered mica capacitors favor frequency stability

New Square -Wave Generator

Announced
plifies and speeds up the study and recording
electrical circuits was described
by Dr. E. H. B. Bartelink, of the General Electric
general engineering laboratory, to the communications section of the American Institute of Electrical Engineers Summer Convention in Swampscott, Mass.
Instead of producing a voltage wave shape corresponding to the usual wave -like line with rounded
tops and bottoms, as produced in power circuits,
this generator, a vacuum -tube device, causes a
sequence of virtually square figures on the screen
of an oscilloscope. These voltages are applied to
the circuit under test, and its response is observed
on an oscilloscope. The range of frequencies
covered is much wider than possible with previous
equipment.
"For many purposes in communication work a
square -wave generator delivering square voltage
waves of variable frequency and pulse width is
of the response of

a

valuable instrument.

explained Dr. Bartelink.

It can be used for testing and adjusting of
complete telegraph, telephone, radio, and television
equipment, or parts of such equipments, such as
filters or amplifiers. The considerable distortion
produced in a square wave by even small amounts
of phase-distortion makes it an ideal instrument

for use in testing and aligning television circuits.
In power circuits it can be used to determine the
response to unit stop voltages of lines, trans-

formers. and other components.
"In all these cases the response can be viewed
direct, and thus immediate correlation with the
results of unit step calculations is obtained. Given
a wide frequency range of the square -wave generator and an independent scanning frequency in the
oscilloscope. it is possible to study either coarse
or fine structure of the response. The constant
repetition of the phenomenon permits photographic

registration."
Dr. Bartelink explained that the square wave
form is obtained by the use of a multivibrator
used as an oscillator in combination with a "clipper" tube. He said that the generator had a Ire
.

quency range from below 2 to above 200.000 cycles
per second. This is covered in 10 ranges by 'a
selector switch while a coarse and vernier control
provide continuous adjustment in each range.
"One single instantaneous measurement with
square waves." said Dr. Bartelink, "can give us
an amount of information which we could otherwise obtain only by the laborious process of de.
termining the complete amplitude and phase response curves as a function of frequency."
The new square -wave generator is completely
self-contained and requires no outside power supply or oscillator. A terminal is provided to permit synchronizing with an external source. The
waveform is materially square up to 50.000 ops.
The output is 5 volts in 1000 ohms. A switch permits selection of 10 or 50 per cent pulse width,
while a vernier is provided for finer adjustments.
The controls on the front panel are: synchronizing amplitude, pulse width vernier, frequency-range selector, pulse :selector switch. coarse
frequency adjustment, and fine frequency adjustment.

RADIO
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A NEW "square- wave" generator which sim-

TENTATIVE RATINGS

MAXIMUM CCS RATINGS AND TYPICAL OPERATING
CONDITIONS

1)

a

announces

proved line of silvered mica capacitors for ap
plications in electronic circuits where the utmost
in frequency stability is essential. They find wide
use in I.F. tuned circuits where the L -C product
must be maintained within close limits, in fixed capacitor tuned push- button selector, in high-frequency oscillator circuits and in the circuits of
receivers that are subject to severe temperature
variation or high humidity conditions.
In the manufacture of these capacitors a heavy
silver coating is bonded directly to mica of the
highest quality. This avoids capacity change with
time and provides a uniform and low capacity temperature coefficient. Thorough wax impregnation insures excellent humidity characteristics.
This assembly is moulded in low -loss red Bakelite which further aids in maintenance of un.
changing electric characteristics.
These capacitors are available in values front
000001 to .0025 mfd. with d.c. voltage rating of
500; and in capacities from .003 to .005 mfd. at
300 -volt rating.
These units are available in three sizes -medium.
small and ultra -compact. All are equipped with
tinned. brass wire leads. Catalog No. 160T describing these capacitors free upon request.

&

TELEVISION

Au, Radio
Recorder Kit
UNIVERSAL MICROPHONE CO. has now

announced a Universal Recorder Kit for all
types of disc recording. The assembly includes
the "KO" model microphone, which eliminates the
use of an equalizer in the amplifier, a medium
amplifier, Universal "Precision' cutting
ead, Universal lead screw, and the presumption
hpowered
is that the buyer will utilize his own electrical
phonograph turntable. A copy of "Advanced Disc
Recording ", 23 page booklet, furnishes complete
instructional data.
-

New Catalogs
CO. has issued its
Catalog No. 141, describing radio
chemicals and products. Among such items are
contact cleaner, insulating varnish, record lubricant, spaghetti, scratch remover, knobs, etc. Seven
pages are devoted to a useful chart showing the
stock dial drive belts required by various makes
and models of radio receivers.

GENERAL

32

page

CEMENT MFG.

J. F. D. MFG. Co.'s new 24 page catalog features this manufacturer's well -known auto radio
control cables and antennas. Also shown are low
loss leads, spark and static noise reducers, home
antennas, dial belts, ballast tubes. FM and television antennas, and a host of sundries.

New Amphenol Catalog
AN interest:ng new 40
page Blue Book Catalog
No. 62 for the Radio. Electrical and Aircraft industries
has just been released by the
American Phenolic Corporation. In addition to a complete
listing of this company's many
p oducts such as sockets, plugs
and connectors, coaxial cable
and connectors, insulators and
insulating materials, this new
catalog also contains a great
deal of information on properties of insulating
materials, fabricating methods, etc.

Public Address Catalog
SUN RADIO COMPANY, New York City, has just
released a lavishly illustrated 24 page public

address catalog that should prove of interest to all
in the sound field. Amongst the equipment described and illustrated are amplifiers and sound
systems of every type and classification, including
portable systems, mobile systems and complete indoor and outdoor installations suitable for the
smallest auditorium or the largest arena or stadium. In addition, a number of pages are devoted
to such P.A. accessories as microphones, speakers,
pick-ups, phono motors, tuners, recorders, etc. A
copy of the catalog will be gladly sent to interested
persons upon request to this department. Ask for
catalog No. 117A.

Radolek Catalog
THE RADOLEIC Co., of Chicago, have brought
out a very handsome catalog of 164 pages with
covers in color. This catalog is very complete and
among the hundreds of radio items illustrated and
described we find supplies and apparatus of every
description from magnet wire to tube sockets. A
complete line of resistors, condensers and other
radio parts are described; also a large variety of
test sets for servicemen and set -builders. All of

the standard makes of radio receivers, including
Communications types, are illustrated and described-also radio apparatus of interest to Hams,
including beam antennas, speed keys. etc. P.A.
apparatus is included in a large variety of styles
and units.

BOOK REVIEW
MOTOROLA AUTO RADIO SERVICE MANUAL -1941 edition, size 81/2 x 11 w.th stiff pa er
96 pages. Published by Supreme Publica-

tions Chicago, Illinois.
This Auto Radio Servicing Manual will be found
of great value and interest to every serviceman,
and also to students of radio, as the diagrams
give a liberal education in just what is used in
modern automobile radio receivers. The various
chapters deal with connections from the vibrator
power supply, special arrangements of car antennas, etc.. which are both interesting and instructive. Diagrams for all the usual automobile
sets are given and also a section on Service Hints.
including instructions on hotu to adjust the electric
automatic tuner, etc.

THE A.R.R.L. ANTENNA BOOK, by George
Grammer and Byron Goodman, 6%x91/2. 140
pages, published by the American Radio Relay
League, West Hartford. Conn.
An indispensable book to every radio amateur
and student interested in erecting an efficient antenna system, whether for transmitting or receiving. The book is divided into chapters on important
elements of antenna construction and includes
Ground Effects. Feeder Systems. Half -wave Antennas. Long Single -wire Antennas. Multi-band
Antennas, Driven Arrays, Parasitic Arrays, "V"
Antennas, Rhombics, etc.
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COMMERCIAL NOTICES 1

A
WORD

Under this heading only advertisements of a commercial nature are accepted. Remittance of toc
per word should accompany all orders. Copy should reach us not later than the 10th of the month
for the second following month's Issue.
DIATHERMY MACHINES
AGENTS WANTED
DI A THERM Y. SHORT -WAVE
PROFIT SELLING GOLD Therapy. and ultra short -wave therapy
Leaf Letters for Store Windows; Free machines custom -built by radio engisamples. Metallic Co.. 446 North Clark neer at considerable raving over comChicago.
mercial machines; 6 meters. 16 meters
300%

CODE MACHINES
AVERS
ALL ELECTRIC
CODE.
Practice Machines. Low monthly rental.
50.000 words practice tapes. World's
Champion rode machine designed by
T. R. McElroy, World Champion telegrapher. Write N. C. Ayers. 711
Boylston St.. Boston. Mass. Dept. C.

trlcal text-book bargains -get list. life

of Napoleon. 3 de luxe volumes $3.00.
$10.00 New Cyclopedia of Science, 1300
pp. $4.50; Hopkins "Experimental Science." 2 vols. $3.50. Harry Ackerson,
Box 322, Ramsey. N. J.

or any other frequency specified can
be furnished. Machines substantially

PATENT ATTORNEYS

-

built with high patient safety factor.
250.300 watts output. Neat professional
appearance. Automatic safety time
switches. All necessary pads and electrodes. For sale only to physicians.
hospitals. and sanatoriums. Prices from

PROTECT YOUR
INVENTORS
rights before disclosing your invention
to anyone. Form "Evidence of Con eeptlon; "Schedule of Government
and Attorneys' Fees" and Instructions
$195.00 to $300.00. Not for sale to the sent free. I.ancaster. Atlwine & Rom436 Bowen Building. Washington.
general public. Write for further in- mel.
formation giving your own specifica- D. C.
CORRESPONDENCE COURSE
tions and requirements. Allan Stuart.
SWL- CARDS -OSL
1015 Wilson Ave., Teaneck. N. J.
USED CORRESPONDENCE COURSES
INSTRUCTION
SW 1: S-OSL'R. COLORFUL. ECOand Technical Books Bought, Sold or
Rented. Catalog free. Vernon }change. $15.00 STEAM ENGINEERINI; npnieal. tt'9KXL, 819 Wyandotte.
llenacar. .Uabama.
t'onrsr-t vo.s. $4.50; 111diu and El,. Ka+nz. City. MO.

OR SALE (NON COMMERCIAL
Under this heading we accept advertisements only when goods are offered for sale without profit.
Remittance of 3c per word should accompany all orders. Copy should reach us not later than the
10th of the month for the second following month's issue.
RECONDITIONED
GUARANTEED
Receivers. Nearly all models of Haiti crafters, National. Hammarlund. EME.
others cheap. Same guarantee as new
set.. Ten day free trial. Terms. write
fug free list. W9.tBA. Butler. Missouri.

FOR:ED TO SELL: BRAND NEW DON'T BUY A RECEIVER UNTIL
you get my free list of reconditioned.
Stancor 110 C.M. Transmitter. fled guaranteed Receivers! Practically all
one month.

camera

models at money saving prices. Trade ins. Time Payments. Send for list.
W2AVA. 12 west Broadway. New
York.

Or would trade for fast
gun. W9DSK.

with flash
Camby. Indiana.

--

,BARTER ASP EXCHANGE

14WRD

ADVERTISEMENT TO EXCEED 35 WORDS. INCLUDING NAME AND ADDRESS
in this department is intended solely for the benefit
We cannot accept responsibility for any statements made
readers.
ho wish to BUY or EXCHANGE
yby the
ceders.
thinya r'
he Radio. Television and Photographic fields
All dealings MUST be above board. Remember you are
for Radio. Photographic and other merchandise: thereusing the U.
mail
rail in all these transactions and therefore
fore we cha
only le
rd. Each word
name and
you are bound
the U.
Postal
s. Describe anyaddress is
i
counted. Remittance should accompany order.
thing you offer accurately and without exaggeration. Treat
fellow m
Ye
the way You
h to be treated.
Only one
can be accepted from any reader
We welcome suggestions that
help
to make this de.e Issue.
a.. any
partme.it interesting and helpful to
readers.
should reach us not later than the 10th of the month for the esosa following mont' issue.
NO

i

ill

HAVE A KEYSTONE 16 M.M. PRO lector anti movie camera to match.
Trade both for a DB 20 preselector
in good condition. Herman Fischer.
626 Carlton Ave.. Brooklyn. N. Y.
WANTED: FOUR TUILE PORTABLE
broadcast receiver. R meter. and call
book. Have 50 mm. camera. cash. Newton Uhlman. Sidney. Ohio.
TRADE ALTO. MIDGET OR FLOOR
model radios. new or used. for cameras
or equipment. Fred Haney. 4333
Sheridan Road. Chicago. Ill.
HAVE l'AIR OF BRAND NEW W.E.
211Es. want a pr. stet tones. xtal
mike or 10 -20 meter Hal. W9KYIt.
New London.

Iowa.

WILL TRADE 1130 -S SUPERIOR
tube tester and al imeter for Argus
AF camera and case. Also hate Gemsback manuals to 1935. R.C.A. manuIs. Zenith data book 1938 and '39.
Make trade offer. Merlin tbshaw

Hominy. Oklahoma. WANTED--CRYSTAL, MIKE. GENT -40's. crystals. Swap -air
e motor.
%seiding generator. amplifier. photo
cell. Shure mike. transmitter. Triplett
meters. nmltimeter. Raymond Mammal.
Armstrong. loua.
WANTED CRYSTAL. HEADPHONES
Miler's Manuals 7 and 8. metal and
dynamic
dynamic mike and other radio parts.
J. Sepic. 2510 Harrison Ave..
Eureka. Calif.
WANT SLIER -PRO OR RECEIVER
of the larger type. condition not imreportant. Have smaller short '
ceivers. testing equ'ament and t eother
Items or pay cash. Send for list. T. G.
Watt. Chanute. Emre.
CASH FOR REST OFFER ON Radio Physics. State enndltion..Alan want
other radio and electrical books. E.
Smith. Box 612. Spindale. N. C.

WILL TRADE XYLOPHONE. CAMeras, trap drums. Sky Challenger. rifle
for transmitter. parts or good receiver.
Also have National Code Oscillator and
McElroy "bug" to trade for paru.
For details. write William McKnight.
VWSUSIZ. Brookville. Pennsylvania.
WANT REC -O -KUT ASSEMBLY.
READO. small oscilloscope. Have
cash. test equipment. 11Y60. Zitta. 2826 47 St.. Astoria. N. Y.
HAVE UNIVIDC MOVIE OUTFIT INeluding camera with optical view finder and case. Projector. screen. splicer.
reels and extra lamp. Trade for Sky
Buddy .or other good amateur radio.
R. A. Wilson. 400 28th Ave.. San

Francisco. Calif.
WILL EXCILANGE NEW RADIO
receiving and transmitting parts. tubes.
receivers. Rider's Manuals. etc ., for
old U. S. stanms. Major Fred Luther
Kline. Kent. Ohio.
HAVE. L. E. S. RADIO ENGINEER
big Course and radio manuals. Exchange for Candler System Code
l'ourses. Cale Machine. Hi -Speed
Typewriting Course. \\'ill pay cash.
Wilburn Vernon. R -1. Ilenagar. Ala.
HAVE LATE S -1911 SKY BUDDY.
ne.fect condition. guaranteed. Slake
tree offer. Wayne Wenger. Wellman.
-

its:..

SKYRIDER. 4 -WAY K{dette. Brdtvning Sweet Sixteen. 32/20
anti 38/40 or 44/40 Remington rifles.
Have 410 Skeet Winchester, sights.
parte. books. magazines. Lake resort
lots. R. Welker, 406 No. Harvey. Oak
Falk. Ill.
HAVE PHONOGRAPH PICKUPS.
motors. old and late phonograph records. old radio magazines. all kinds
radio parts. photographic magazines.
Write your needs. Norman M. Wray,
3307 Tenaya Avenue. Lynwood. California.
WANT

SWL

Is for the benefit of
all short wave listeners who wish to
exchange SWL cards and correspondence. Remittance of lc a word for each
word in the name and address should
accompany order.

munications Commission authorizes this
network and NBC to use the new television
channel No. 1 (50,000-56,000 kilocycles).
Stations W2XBS (NBC) and V1r6XAO
(Don Lee, Los Angeles) operated on the
former television channel No. 1 (44,000Please Mention This Magazine When Writing Advertisers

UNITED CTATES
Street. Los

O. RARNESON. 2838 31oss

Angeles.
KAZUO KANAL. B.F.D. Box 84, Auburn. California.
BOB L.ARSON. 615 North June Street,
Hollywood. California.
MIKE 3IOIERISSEY. Sharpsburg. KY.
JACK SEALE. 510 1, rtwrad Dr..
Longview. Texas.
JAMES SUGP'.Ut.t. B.F.D. Box 151.
Auburn. California.
WELSH.
JR..
Kingston.
JACK
Illinois.
CANADA

WANTED: TESTING s:OUIPSfENT.
factory built communications receiver,
emitter. meters. cannera and projector enuipment. Must be modern. No
junk. Exchange lists. W. C. Jensen.
330 Aberdeen. Rochester. New York.
SWAT'-83111
t'NIVI':X CAVERA.
transmitting receiving pans. tubes.
voltmeter. (1ST. IRE.. Radio EngineerRant
ing. etc.
10 meter crystal. Don.
Buck. 43 Hagen Ave.. N. Tonawanda, C.

Besides confirming its previous tentative
approval of construction of a San Francisco station by Don Lee, the Federal Com-

EXCHANGE

Ws department

COW

PER. 2453 Gerrard St. E..

Toronto. Ontario.

50.000 kilocycles) which was removed from
the television band. The Commission's approval of the use of the new No. 1 channel was conditioned upon showing of acceptable programs of research and development.
Both Don Lee stations will experiment
with transmission using 525 lines, 30 frames
interlaced, or 441 lines, 30 frames interlaced.
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In the Press here suggestions have been
made that pocket receivers might be designed for wartime reception of broadcast
programs. A recent report from the United
States declared that within ten years every
individual will have his or her individual
radio station in a watch case
. sounds
as if Jules Verne will be right after all , , ,
some very small receivers were described
in Short Wave Craft, but so far none
have been produced on a commercial scale.
The introduction of 1.4 volt low drain
multi- purpose tubes should assist the design
of pocket sets. Will American or British

manufacturers

N
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(While every precaution is taken to insure
accuracy, we cannot guarantee against the possibility of an occasional change or omission in the
preparation of this index.)
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I. S. KOFSKY,
156 Taylor St.,
Brooklyn, N. V.

This HAM Will QSL if You Will
Send Report
Lditor,
Having been a constant reader of your
magazine for the past few years, I would
appreciate going on record with you as an
amateur who will answer all SWL cards
and who would like to receive them. So any
SWL's who should happen to hear W6QFR
on the air, and would like a QSL, your
letter or SWL card will bring my QSL
to you.
I operate on all bands, using a power
input of 500 watts down to 16 watts; four

transmitters are maintained at the regular
QTH and one for mobile operation on 10
meters. The 20 meter phone band is the one
most frequently used. Frequencies being
14,158, 14,216, 14222 and 14,242. On ten
meters mobile 29,042 and 29,142 are used.
and to date just three states are needed to
complete \\AS on ten mobile. C.W. is mostly done on 40 meters, the frequency being
used 7285 ; code speed of not more than 20.
On 75 phone the frequency is 3917 and on
160 it is 1825. The other ten meter phone,
not portable, is 28,700 ; power input 80 watts.
The above bands are used daily, conditions permitting.
THEO. F. BRIX, W6QFR,

Fresno, Calif.

Reader

Austral:a -New Stations
TWO UNITS have been added to the Macquarie network in Australia. Both are 2,000
wafters. one in Central and the other in Northern
New South Wales. 2GZ. at Orange with transmitter at Amaron, was established to 1935: white
2NZ is at Inverell with transmitting plant in
Little Plains and it was formed in 1936.

Answers to "What's Wrong with This Diagram"
(See page 302)

297, 303
285
297
280

from!
Mr. H. G. Cisin certainly "knows his
stuff". His simple circuits certainly work
right off the bat. I have spent many an
enjoyable evening listening to the world,
thanks to him.
The classified advertising column is a
great help to me as I am able to get many
things through the column that are not
being sold at present.
Your magazine has always kept up with
the times.

Brix Bldg.,

Editor,
I have been a reader of your magazine
for the past nine years. During these years
your magazine has taught me more than
all the other radio publications I have pur-

T

Technifax
Teleplex Co
Triplett Electrical Instrument Co.
Tri -State College

Pocket

l'ortable?

301

articles are well written and
I have no trouble following any of the
diagrams, because they are so easy to wire
chased. The

Editor,
As an English reader of RADIO & TELEVISION may I congratulate you on the production of such an attractive and informative magazine -your style and treatment of
radio news is quite different from that of
English technical journals.
You will know that owing to the War
all Ham radio activities in this country
have been closed down
least so far as
transmitting is concerned -and the operators of many Ham stations are "with His
Majesty's Forces ". The various amateur
radio organizations are making efforts to
maintain interest in the research side of the
hobby and there is much enhanced interest
in receiving. The American broadcast and
amateur stations come in very well
some
of the U.S. Hams will have to brush up
their Spanish if they want to make easy
contacts with South America... ,
Very few British firms make "Communications" receivers and generally radio sets
cost a good deal more in England than in
the United States. We have no counterparts
of the midget AC /DC receivers which sell
in the U.S. for a few dollars, and only the
more expensive sets tune the short wave

A

Condenser C is not connected across
coil L so as to tune it properly.
2. Grid leak G1 is wrongly connected.
3. Condenser Cl blocks the plate current.
4. Transformer T plate and grid windings
are reversed.
5. Plates and grids are shown in wrong
order in first tube.
6. Grid of second tube is "floating."
7. Filter choke is shown as an air core
instead of an iron core -type.
1.

Please Mention This Magazine When Writing Advertisers

www.americanradiohistory.com

8.
9.
10.
11.
12.
13.

B+ line

is connected to the plates instead of the filament of the rectifier
tube.
"F" filament transformer has no primary winding.
Ground connection "Gl" superfluous.
Phone jack is improperly connected.
Filament type tubes shown; heater type
tubes should be used on A.C.
No regeneration shown -very necessary
in a simple circuit like this.

tented'"

the U.S.A.

RADIO

&

TELEVISION

INPUT WATTS*
PER DOLLAR

o

.and that's only part of the story!
Listen -in to conversations on the air. Tune in on
the talks across jobbers' counters. Ask other
hams the next time your gang has a get -together. You'll find that, in a few short months,
RCA -811 and RCA -812 Triodes have won a
popularity that is unique among tube developments of recent years.
At rated values, these tubes offer just about all that any

amateur could ask for -just the thing for present day
conditions where most amateurs are looking for maximum results at an absolute minimum outlay of cash.
But don't forget! Outstanding as their ratings are, they
are still conservative. The new Zirconium- coated plates
not only have very exceptional heat- dissipating qualities, but also function as highly effective "getters ".
Thus, the tubes can stand stiff temporary overloads
and still come back for more. They not only give you
real performance, but above all, they bring you the full
measure of protection and dependability for which
RCA Transmitting Tubes have long been famous.
No wonder many thousands have already been sold to
set a new RCA sales record. No wonder the 811's and
812's are continuing as the most popular tubes in
Radios best -known line.

5 -band, cathode modulated Transmitter
with 220 -watt 'phone or
450 -watt CAN' input utiliz
ing a pushpull RCA -812
final amplifier is described
in detail in RCA HAM
GUIDE (see below)

This

RCA -812, RCA-811 TRIODES
High Mu
Medium Mu
450
225 watts` input each
watts with two tubes
Max. plate dissipation, 55 watts*
170 watts output with only 6.5
watts of grid drive
60Mc operating at full ratings
-up to 100 Mc at reduced input.

-or

$3.50

1CAS Ratings for Class

C
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