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For a long, long time NATIONAL PARTS have been the standard for a
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 etghteen
year useful life span in an annually changing industry. National con-
densers made their debut and were used by Fred Schnell in his mem-
orable experimental contribution to the U. S. Navy, back in 1925.
Today, they team up well with National coils to form compact,
efficient assemblies such as in W2USA’s transmitter

No matter if it be a National low-loss insulat-

= . ed coupling, a fixed tuned exciter tank, a choke,

a socket, or a chassis, every item fits a specific

, :1 amateur need, assembles easily, and performs su-

. 4 4 perbly well—and, above all, is built for long life
W~ and service.

NATIONALIZE FOR PERMANENCE

Catalog 300 tells a complete story. Ask your dealer.

NATIONAL COMPANY, INC. MALDEN, MASS.
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1f you know all the facts listed
above—there is a real future for
vou as a Radio Technician. But
if you do not—whether you've
been in Radio for vears or are
just thinking of getting into this
growing field—I can teach them
to you at home nights in your
spare time—train you to be a
Radio Technician,

Why Many Radio Techniclans
Make $30, S40, $50 a Week

Relatively few persous can auickly lo-
cate and fix the troubles which arise in
a modern, complicated home or auto
Radio—can operate or maintain broad-
casting, aviation, commecreial or cxperi-
mental Radio stations, loud-speaker sys-
tems, 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 Tech-
ni¢ians to hold uther jobs and make good
money—from $5 to $10 a week—in spare
time.

Many Make from $5 to $10 a Week
in Sparc Time While Learning

The N.R.I. Course teaches you the fun-
damentals of Radio and Television

gives you practical exPerience building
circuits, makink experiments with real
Radie parts which are furnished. Also.
it teaches you many practical Ralio jobs
that you can cash in on soon after en-
rolling. Many hold their regular job
and make $5 to $10 a week extra in
spare time fixing Radios while learning.

I will answer these
questions for you-show
you how to become

SUCCESS IN RADI( Mt
: e

I want to send jou a saraple lesson,

1. How to read diagrams
and analyze them.

2. How to use tes instry.
ments.

3. How to get started in
professional Radio,

4. Hints on how
your

fo run
service business
profitably.

3. How 10

insfall PA,

equipment,

6. How to insiall inter.

communicating systems.
7: How to fiqure chargas,

‘8. What servicing instru-
ments to buy,

9. How 1o locate parts in
a chassis with and with-
out service data.

10. How %o kihow the
cause of receiver trouble
from observed effects.

1. How
which

to make tests
the defac.

live stage qnd parts,

isolate

12, How to -check for de:.

1 Give You a Professional
Servicing Instrument

The N.R.I. ALL-WAVE, ALL-PUR-
POSE 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 an calls. It measures
A.C. and D.C. voltages and currents:
tests resistances: has a multi-band oscil-
lator for aligning any set, old or new,

“liroadcast. Alk-Wave and

It covers the

It brings
preselcetor,
Find Out How We Teach seitlator,

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 opportumues and those coming
in Television; tell how you can train at
home nights in spare time to be a Radio
Technician ; show more than 100 letters
from men successful in Radio who
started this way. Mail coupon in an

tion.
~mbhasls on  servicing.

Superheterodyne Receiver Principles.™
bezsic interferctices ln
superhets and howv they are rectifie
out the importance of
mixed first-detector,
intermediate frequency I. F.
implitier, tracking, peak and band pass
adjustents. bane switching and modi-
leation for adapting to television recep-
All subjects covered with speclal
You can met
1his les;on FREE Just majl the coupon.

Goop For Borw i< o FREE

13. How to align receive 3

without reference to serv.
ice manuals.

14, How to aprdise re-
celver performance from a

cireuit diagram.

15. How o plan your

service bench and shop.

16. How to develop a time.

£aving servicing technique,

17. Short cuts in servicing

midget universal receivers.

18. How modern ele‘

fronic television receivers
operate,

18, How 1o ard

service television receivers.

instajl

20. How to

servicing Radios

practic
to gain
needed experiznce,

2). Praciical demonsirq-
tions that show how basic

Radio circuits operate,

Television

envelppe or paste it on a penny postcard. ]
3 J. E. Smith. President. Dept. OJB3 -
I TH H - E. Smith. President. Dept. i
TRAINED ESE MEN g National Radio Institute, Washington, D. C. M
AND HUNDREDS MORE M .
Truck Driver Now Owns Business g Mail me FREE, without obligation, Sample Lesson and
Nefore takIng the N.R.J, Coursc I was a g 64-page book “Rich Rewards in Radio.” which tells about :
truck driver making $25 a week. Now I 1 Radio's opportunities and explains your 50-50 mecthod of 1
e ] on NN sergica shodpapll e g training men at home. (No ralesman will call. Write 4
mend the N.ILI. Cou J. AIAN MO, g plainly.) H
2047 Flllmore St.. San Francisco. Calif. M 2
$10 to 520 a Week in Spare Time 3 (31 AM doing Radio work [J I am NOT doing Radio work ¢
[ repalred many Radio sets when [ was [ ] [ ]
on my Lcm‘n lc::)nn“{ re'arloly d?.'.!|t :t‘e l,)I:‘)l\ln; s ’
wou can sive o r Such a s
Imount of mancy. 1 made 600 In o yoar 8 Name) .....c¢=wiascsomsom v dyyyosdem Age.s.ii 1
-md a _half. atul P have Mmade an averafe ] 1
£ S20 a woeek-=just spare time.
.me JERRY. 1529 Arupnhoe St Denver. ] (]
Coloralo. B Address ceoerieaeiiian R SRS 1
] [}
. . [ [}
J. E. Smith, President 8 City wrgwrssmssns vpwass State .. ..23FR-2 g
National Radio Institute., Dept. OJB2 1 1
=

Washington, 1. C.
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Ceortified Circuits

When you see this seal on
a set it is & quarantes that
it het been tested and
certified in our laboratories,
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perimental sets are certified.

You need not hesitate to spend
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| 175 EASY TO PUT THIS Jow /5%
YidhvesZ N YOUR OWN CABINET
. 30 DAYS TRIAL | -5

For

‘4" _EASY TERMS||:

g’ “j'll Radic’

]

Milwaukee, Wis. |

- oe——
—1I wouldn’t trade
my Midwest for
eny other radio.
. It is my second
Midwest and it is
improved a lot,
especially the
i

foreign stations
fike Italy, France,
Spain, England,
and Germany, etc.
AMAZING FOREIGN RECEPTION _:i_cip"_“
“Yoices

FREQUENCY MODULATION| | s

AND TELEVISION PROVISION Singing

{
|

i

]
“l' 5 :
e »
8

»

Crysta

NOW. youcan enjoy the mighty Clear”
power of a 14-Tube radio, at Bethlehem, Pa.
1 _to- 1 —So tal clear
th.e amazingly low, fac_tory tp you o :;{:rgl 1
price of only $19.95. Brilliant one would think
performance. Beautiful tone. Now the person speak-
. . ing or singing was
u P Tu tune in broadcasts direct from right in the living
distant overseas stations. Our - I::g;‘zwi:
o famous 30-day prove-it-yourself so clear, almost
WITH TUBES plan, fully protects you and like any station in
) L 9 5 the U.S. A—'Mr,
(1] AND SPEAKER enables vou to prove Midwest’s and Mirs. W, Frank.

1 super performancein the privacy of
yourownhome, withoutobligation. - >

YOU BE THE JUDGE

No high pressure salesmen are needed to urge .
you to keep a Midwest—its performance speaks g
for itself. Do like thousands have done—put this

new 1941 chassis in your present cabinet. Other

chassis and cabinet models are fully pictured T
and described in our new 1941 Factory-To-You, c A B l N E
money-saving catalog . .. from § to 17 Tubes, M o D E L

and up to 5-Wave Bands . . . including Radio-
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 c o M P LETE

parts of the globe.

14 ~"
b,
9 ommme (S5

This 1u )
radio, complete in cabinet, at
a price you would ordinarily pay
for a set with only 7 to 10 tubes.
FILL IN COUPON AND MAIL TODAY OR JUST,

SEND YOUR NAME AND ADDRESS ON j¢ POSTCARD

----------------------- 1o

MIDWEST 4425 RADIOS

MANUFACTURERS OF QUALITY RADIOS SINCE 1920

For FREE CATALOG
ON COMPLETE LINE OF

571017-TUBE MODE

Cincinnati, Ohio, U.S. A,
Dept. 14-BB

f T e g T TSRS

GET MIDWEST'S
ANSWER TO

TRADE-INS/!

1

L}

]

L}

i

1 Midwest Radio Corporation
{

1

i

i

| Send me your new FREE AAAL@SS ... oo ressemmoessoemsereremsnssmenas s ee s s en s s s s s cnane
: Catalog, complete details of

{ your liberal 30-day Trial offer  Town. ..o . State.... o |\
Land factory - to - you prices.  User-Agents Make Easy Extra Money. Check here { ) for details. _}

e o e e e et o e e . o S S = o T
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... THESE OUTSTANDING SHORT WAVE BOOKS

ARE Now Available AT YOUR DEALER!

57 OU 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 avail-

able at your favorite radio dealer—right where
saves time and you can inspect the books before
advertised on this page—they're always in stock.

you buy other radio equipment. It’s more convenient,
you buy. Ask your dealer to show you all the books

—
101 SHORT WAVE HOW TO GET
HOOK-UPS BEST SHORT WAVE
Compiled by the Editors of RECEPTION
M. HARVEY GERNSBACK tel)
RADIO & TELEVISION youknverythlnr You have ever wnn.ien;
Here is a worthwhile book that every mTh":W_u‘t';,‘,’;:f ‘ﬂh°;‘"‘;’:!‘;'im§:'i“’r':§;‘6

ghort wave listener, every short wave
fan, and every short wave amateur
has wanted for a long time. It gives
¥ou the 101 best shori wave hook-ups
which have appeared heretofore.

100 [Hustrations
72 Pages

latener and radio fan for many years,
glves You his long experlence in radio
reception and all that goes with it

40 Ilustrations
72 Pages 50¢

50c

HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS

This fs the best and most up-to-date bock on
the subject. It is edited and prepared by the
editors of RADIO & TELEVISION and
contstns a wealth of material on the build-
Ing snd operation. not only of tyPical short

HOW TO BECOME AN AMATEUR
RADIO OPERATOR

By Lient. Myron F. Eddy., whose exDerience in
:]l:f alx;uleul’ fleld has made him pre-eminent in
s ltne.

It you intend to become a licensed code
ator, if you wish to take up phone

oper-
work eventu-

wave "receherl. but sbort wave converters ally=this is the book you must get.
a8 well. .

150 Hiustrations 150 Ilustrations

72 Pages 500 72 Pages SDC

TEN MOST POPULAR
SHORT WAVE
RECEIVERS

IOPU
susop;r WAVE

RECEIVERS

HOW TQ MAKE AND WORK THEM
The editors of RADIO & TELE-
VISION  have selected ten out-
standing short wave recelvers and
these are described In the new vol-
ume. Each receiver is fully 1llyus-
trated with a complete layout, plc-

THE SHORT WAVE
BEGINNER’S BOOK
Here 15 a book that solves Your short
wave problems—lesding you in ezsy
stages from the simplest fundamen-
tals to the Present stage of the art 24

10 MAKE AND
O woms THEM

40

torial representation, photogrsphs of
the set complete,
worthwhile sDecifications,
75 HNlustrations
Pages

hook-up and all

25¢

@
"‘“@;g
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k Radio S
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IF YOUR DEALE

OUT COUPON BELOW.
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A A o i g oy
S
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40 Pages
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Editorial

RADIO WARFARE

By HUGO GERNSBACK, Editor

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 nothing new about this, in fact it is quite trite, but the point is
that the obvious is usually paid little attention to. The Germans,
with their characteristic thoroughness, have developed radio co-
ordination 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 cquipped, for this reason never found it
necessary to expose themselves to the eneniy’s fire or attack till
word was given by radio to advance and exactly when to advance.
Adter the mechanized units composed of assault and smaller tanks
had driven back the enemy, the infantry was then told by radio

I HAVE pointed out a number of times the tremendous role that

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
as a single unit, directed from general headquarters. Indeed the
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 motoreycle advance guards, who
are radio equipped, and are therefore always in coustant touch
with their superiors.

I am reprinting below in full an editorial of mine which ap-
peared in the October 1934 issue of this magazine. In view of the
present European War 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

® IT IS NOT pleasant to talk about the next war, but all authori-

ties are pretty well agreed upon the fact that war 1s with us
to stay and that, for many thousands of years to come, war will
be with us. The next large confliet is probably not so far away
as many think, and it behooves us, in view of the circumstances,
to look ahead a bit and see where short waves will fit in during the
next struggle.

In 1912, several years before the World War started, 1 found
it necessary to talk in a similar vein, and I was then mindful of
the radio amateur and how he would fit in with the then coming
struggle. At that time there was no broadcasting; so amateurs
contented themselves with code and, when war finally came and
the United States entered the conflict in 1917, my publications were
responsible for recruiting many amateurs for military services
abroad and at home.

Today, the amateur short-wave experimenter and the fan are
in a similar position. The knowledge which they are gaining today
may be priceless in a future struggle. Technical knowledge in short
waves is most important because, in war, comnunication is of
paramount importance.

In the World War, short waves, as such, were not very well
understood. Signalling was crude because the vacuum tube was
still imperfect, and radio was not the precise science that it is
today.

In the future war, short waves will play a tremendous role—
especially micro-waves, which can be directed like a searchlight.

It will become possible for armies to be in constant touch with
each other without the enemy being able to overhear the signals,
for by means of reflectors the waves will be directed, so that the
signals cannot possibly go over into the enemy’s camp. These
micro-waves, also called “centimeter” waves, are of utmost im-
portance for communication, and they will be used in portable
sets not only by the infantry, but by men on horseback, by ma-
chine-gun platoons, by tanks, hy airplanes, ete. Remember that
the war of the future will, in many respects, be a machine war.
Not so many human beings will be sacrificed. Tanks, airplanes,
and other armaments, will be dispatched toward the enemy without
e single human being on board the machines! All the movements
of these war machines will be conducted by radio telemechanics—a
new radio art, whereby it is possible to direct not only the move-
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L.c..t of the machine itself, but the sighting and firing of guns,
all from a distant peint, and by radio short-wave control.

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
a figure eight. The boilers were stoked, guns were discharged, all
witaout 8 single human being on board the ship. All this was
accomplished by means of radio waves and radio telemechanics,

In the coming war, the same thing will be accomplished on a
muech vaster scale, and not only will we be enabled to send
unmanned tanks into the enemy’s camp, but we can do the same
thing with torpedoes in the open sea and with submarines, all
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 themr exploded, resulting
in the death of the operator, are no longer necessary. Such single
torpedoes can be readily steered along & 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.

¥or communication between the different units, should they
become separated, there is always the short-wave radic telephone
using micro-waves, which waves are directed in such a manner
that they do not reach the enemy. Thus, different regiments or
platoons can keep in constant touch with each other. Such an
episode as that of the “Lost Battalion,” which happened in our
own forces. during the World War, is therefore, unlikely to happen
in the next war. By means of shortwave telephony, the forces would
always be in touch with each other; and it should be noted that
these short-wave transmitters and receivers are not cumbersome
affairs, but weigh only a few pounds, and can be readily strapped
around the waist or carried on the back, without encumbering the
soldier on foot or on horseback.
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Above: What the iconoscope saw—and how the
teceivers reproduced it. Below: Set-up for catching
the image shown in the insert.

March oé Kadio

Republican Convention Televised

Hz’gh in entertainment value but low in
technical excellence was the television
transmission of the Republican National
Convention direct from The Hall in Phila-
delphia. The accompanying photos show the
best that the expert photographers of NBC
were able to take from the screen of re-
ceivers 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
on the speaker's platform were televised.

The problem of lighting was impossible
to solve as, even with the inadequate illymi-
nation possible, various delegates com-
plained 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 dele-
gates. The pictures of Marian E. Martin
being interviewed by Bill Lang show {top)
how these people appeared ona photographic
film and (helow) how they were received
by television. This pickup was made out-
side the convention hall.

The F.C.C. Mail Bag

Remember the story about the unfortu-
nate radio listener who answered the
phone and almost received a $1.000 prize
Lut 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 basehall
wants the commission to spank a radio sta-
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tion for cancelling network shows in order
to put on haseball scores. No can do.

Another chap complains that he is being
made the victint of “heat and death rivs”
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 heen 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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WORKING HIS WAY THROUGH
COLLEGE

Nm 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 jJacobs, who holds a
government television operator’s license,
goes to the General Electric television re-
lay 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.

ouglas County, Nebraska, is one of the

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

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 in-
terference.

RADIO & TELEVISION
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B.B.C. "DIGS IN”
hether or not the Nazi bombers drop
tons 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 under-
ground at various secret locations in Eng-
land. To defend this hroadcasting system
further, anti-aircrait batteries supported by
tnachine-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
souitd-proofed that programs may be pre-
sented even during heavy artillery bombard-
ments. Talks by cabinet members, mem-
bers of parliament, etc., are being presented
at frequent intervals. The stations are GSC
958 mec. (31 meters) and GSD 11.75 mc.

(25 meters). The program schedule
follows:
Reqular Bulletins for North America
TIMES FREQUENCIES
(Eastern Daylight
Saying Time) Megacyeles Meters
30-minute News Bulletins:
7330 a.m. 5.31 19,60
12:00 noon 17.81 16.84
5:45 p.m. 15.31 19.60
o 11.75 25.53
12:00 midnight 11.75 25.53
9.58 31.32
News Summaries:
9:15 a.m. 17.81 16.84
4:50 p.m. 15.31 19.60
11.75 25.53
9:00 p.m. (with 11.75 25.53
commentary) 9.58 31.32
10:45 p.m. 11.75 25.53
9.58 31.32

Did you hear Edward VIII in his abdica-
tion speech—King George VI in his
war declaration—President Roosevelt's in-
augural 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 perforinances
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 liome and
radio recording phono-radio combination
almost ten vears ago. The new lionic record-
ing 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.
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Facsimile on F.M.

During commencement exercises at the
Massachusetts Institute of Technology
photos were transmitted from Boston to
Paxton and hack again—a distance of 87
miles—by frequency modulation. Experts
witnessing the deinonstration gave half the
credit to the General Electric receiver used

f

and half to exceptional propagation. One of
the pictures sent, that of Wendell Willkie,
Republican presidential nomiuee, is repro-
duced herewith.

The Walter Howey sound photo sys-
tern used scans a photograph with an
clectric eye, unwinds it into a thread of

1800-beat 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 re-
ceiver into the original photograph. This
was used at WEOD four miles fromn the
point of origin; the Howey machine took

1

the photos from telephone wires and re-
broadcast them 43 miles to WIXOJ at
Paxton where they were reliroadcast again
to the receiver at the M.IT. lab. The other
illustration shows a group of the engineers
(with Howey at right rear) watching re-
ception. Note fine reproduction above.

Aiirplane Radio Beacon

In the accompanying picture five 24” metal
rods comprise the new Onmidirection
Radio Range Beacon. This beacon so
miniature in size that at first glance one
takes it to he a model will, it is said, re-
place 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, “We have worked out a
range which marks paths in all directions,
reducing the need for a direction finder ot
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 he possible with omnidirectional
ranges,” Dr. Luck added. “The pilot looks
at the face of a small indicator on his in-

strumental panel. He sees a circle of lght'

around which an indicating mark moves in
step with the motien 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

www americanradiohistorv com

as he does with the older radio ranges.

“This works like a lighthouse that sends
out two kinds of light, one a beam which
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 light-
house 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

A universal 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 Rell Telephone
Laboratory engineers who claim per-
formance cxcelling the best single purpose
reproducer commercially available today.
At the flip of a switch, the new repro-
ducer may be converted for either type of

“cut.” This convenience simplifies operation
and eliminates all chance of selecting an
incorrect reproducer when shifting to rec-
ords of different types hecause the transfer
can be made without lifting the stylus of
the reproducer from its groove in the record.

The new instrument is rectangular in
shape, somewhat smaller than a safety-
match box. The diamond stylus exerts a
pressure of but 30 grams.

Response is essentially flat up to nearly
10.000 cycles for both types of recording.
Most lateral cut records are made at a
slightly higher level than those recorded by
the vertical method.

The vibrating system differs basically
from conventional dynamic reproducers in
that it employs two adjacent voltage-
generating coils instead of one. These coils
are mounted on a common framework of
duralumin and vibrate axially in a radial
magnetic field. Supporting this structure

and mounted midway between the two coils,
is a flat triangular shaped spring that can
flex up or down and twist axially but can-
not 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 down-
ward from the midpoint of the coil strye-
ture, and carries the stylus at its lower end.

During the reproduction of vertical records,
the rise and fall of the tube carries both
coils up and down simultaneously with it.
Lateral cut records, on the other hand,
swing the tube sideways like a pendulum.
Consequently the coils continue to move
up and down ; but with lateral records they
travel in opposite directions after the
fashion of a see-saw. Hence, by switching
the electrical connections of the coils
(series aiding or series opposing, depending
upon the “cut” of the disc), the reproducer
becomes bi-functional,

The small insert shows an enlarged view
of the vibrating system. An interesting re-
finement of design, seen in this view, is the
circular vane of viscous material, carried
by the stylus support, which damps out
unavoidable high frequency resonances
caused by the elastic properties of the rec-
ord material. (Photo courtesy Western
Electric Co.)

Where Hams and SWL's Can Help

The Federal Communications Commis-
sion has received numerous letters
from amateurs and others who want to “do
something to help the government”. One
offered to “monitor radio transmissions in
my spare time”; another to form a “citizens’
listening league to combat fifth column
activities”. The Commission is not assign-
ing any duties but appreciates offers of ajd
and advises interested persons to communi-
cate with the nearest F.C.C. field office to
tell the Inspector in Charge of any un-
licensed operation or other violations which
they may know about. A list of such offices
and their locations follows:

Atlanta (Federal Annex); Baltimore
(Fort McHenry) ; Boston (Customhouse) ;
Buffalo (Federal Building); Chicago

(Court House) ; Cleveland (Old Post Oi-
fice); Dallas (U.S. Terminal Annex);

Denver (Customhouse); Detroit (New
Federal Building); Galveston (Federal
264

Building) ; Grand Island, Neb. (Central
Frequency Monitoring Station) ; Great
Lakes, IIl. (Naval Training Station) ;
Kansas City, Mo. (Court House); Los
Angeles  (Post Office— Court House
Bldg.) ; Miami (Federal Building); New
Orleans (Customhouse) : Newport News
(Post Office—ships only) ; New York (641
Washington St.) ; Norfolk (New Post Of-
fice) ; Philadelphia (Customhouse) ; Port-
land, Ore. (New Courthouse); Port Ar-
thur, Texas (Post Office—ships only); St.
Paul (Post Office—Federal Courts Bldg.) ;
San Diego (Customhouse—Court House
Bldg.); San Francisco (Customhouse) :
San Pedro (Post Office—Court House
Bldg.—ships only); Savannah (Post Of-
fice) ; Seattle (Federal Office Building) ;
Tampa (Post Office).

Honolulu, Hawaii (Aloha Tower); Ju-
neau, Alaska (Shattuck Building); San
Juan, Puerto Rico (Ochoa Building).
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RADIO COMMISSION ISSUES
NEW RULES FOR HAMS

n July 5th the Federal Communications

Commission announced six “new
rules” affecting amateur radio stations ani
operators, effective immediately. These
rules may be summed up as follows:

Communications containing obscene, in-
decent or profane words, language or mean-
ing are forbidden:

Transmission of false or deceptive sig-
nals or use of call letters, not officially as-
signed to the station operating, are pro-
hibited ;

Licensed radio operators must identify
all communications or signals, must not in-
terfere 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 ob-
tain an operator’s license by fraudulent
means.

[Why Iist these as “new rules”? Were
such things permitted prior to July 5th?)

PRIZE WINNING STATION
DESIGN

The accompanying illustration was se-
lected from a field of 91 entries in a
national competition to secure an ideal
structure for housing a 1.000 watt broad-
casting station. The $250 award was won
by Louis Shulman, Commenting upon this
design J. Andre Fouilhoux, noted architect
said: “The design prize has many quali-
ties, simplicity and straightforwardners
which are always essential in any good
architectural design. It should be inexpen-
rive 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

Henry Hornbostel prize for architecture
at Carnegie Tech and continued his educa-
tion at Columbia and New York Uni-

versities, enrolling from the Ilatter. 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.
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DEMOCRATIC CONVENTION
TELEVISED—THE HARD WAY
elevising the Republican National Con-
vention was a relatively easy job for

station W2XBS, New York, lecause that
city was linked with Philadelphia, the Con-
vention city, by means of coaxial cable.
Images picked up in the hall were trans-
mitted as explained elsewhere in this section.

The Denocratic National Convention.
which took place in Chicago, offered a more
bafling problem: no coaxial line linked
Chicago with New York. Still the NBC
was determined to give the Democrats at
least partial coverage of their convention.
There was ueither the time nor the money
to install coaxial cable between the two
cities. Neither was it possible—for the same
reasons—to erect some dozen or more relay
stations to bring the images castward.

Ingenious engineers and program men hit
upon an economical and effective solution,
A newsreel company was engaged to take
1,000 feet of convention film daily for cx-
clusive use of the television station. Tlhis
reel was flown to New York by airmail and
rushed to the studio. Each afternoon and
evening televiewers in the metropolitan arex
were thus enabled to sce iniportant moments
of the preceding day’s convention activitics.

Rapio & TeLevision Magazine's observ-
ers found the techmical excellence of these
images far superior to that of those picked
up directly in Philadelphia. However, they
found a decreased entertainment value. due
to the fact that the Republican convention
was seen as it happened while the Demo-
cratic convention was seen a day late. "It
was,” they said, “much like reading a yes-
terday’s newspaper.”

MOBILE TELEPHONE BOOTHS
Five telephone hooths are carried from
place to place in a large truck owned
and operated by the New York Telephone
Company. Besides the hooths this truck con-
tains a switchboard with operator and seats

for persons waiting to make calls. The
truck is equipped with special leads to be
tapped into overhead and underground tele-
phone wires. Tt made its New York début
at the Louis-Godoy "fight”. It is also de-
signed for emergency use to afford police,
fire and other authoritics and newspaper
men with ready access to telephones.

NO PALEY “AMATEUR” AWARD
® SELECTION of the winner of the 'aley

Amateur Radio Award for 1939 has been
waived by the board of judges. due to the
fact that no outstanding amateur for the
year could be found. As a result, Mr. Wil-
fiam S. Paley, president of the Columbia
Broadcasting System. has requested the
judges to broaden the scope of the award,
0 as to ascertain annual winners without
interruption.
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Photo-Electric Pickup Uses Light Beam

A new type of photo-clectric pickup for
which many nice things are claimed
has been developed hy Philco engineers.
One of the features is that the pickup may

EuTH OF LIGHT pREM

be dropped on the record without damage
to the stylus, as this is a small sapphire
point mounted on a spring strip, which is
able to flex vertically though rigid hori-
zontally. This stylus drives a mirror, which
measures ahout 34 by $¢7, and is pivoied
top and bottom. A beam of light from a
special concentrated filament bully is brought
through a pair of condenser lenses and cast
upon the mirror. From there it is reflected
to a photo-clectric cell, the end of which is
so masked that about hali the light beam

strikes the sensitive portion of the cell.
When the stvlus causes the mirror to vibrate
as driven by the grooves in the record, a
greater or leg;er amount of light falls on
the P.E. ccll and thus generatces a fluctuating
voltage which is fed into a high gain am-
plifier. In order that there be no AC or
rectified DC ripple in the filament of the
light source. this filament current is taken

PHOTO-ELECTRIC ~ ~
CELL

MIRROR

. DPENING
¥ IN PHOTO-~
ELECTRIC
CELL

from an osciilating tube—the regular os-
cillator put into a special circuit when the
“phono” is switched on. The pickup exerts
cn'y 1.1 ounces pressure on the record,

TELEVISION TAKES VACATION

Augusr, the month of vacations, saw an
cnforeed vacation for television in the
New York arca. The NBC station was
ordered to a new wavelength by the Federal
“ommunications Commission, being  as-
signed the channel formerly held by CBS.
The latter was shifted to a new hand out-
side the range to which most television
receivers sold in that arca could be tuned.
At the same time it was annovnced that
the station would return to the air with
images containing about 20% wmore detail
than those previously transmitted—a 507
line scan instead of 441 lines. Tt was esti-
mated that the shut-down wou!ld last at
least a month. By an odd coincidence it was

noticed that the tentative time sct for re-
newal of broadcasting is approximately
when F.C.C. approval of commercial tele-
vision programs may be expected, Some
industry heads hazarded a guess that it
might take longer than a month to get the
station back on the air—especially if com-
mercialization daes not come through.

\While most of the better commercial re-
ceivers are equipped to pick up the newly
assioned NBC channel and to cover the
higher frequency scan, it is said that the
manufacturers will replace chassis now in
use with others which have been rebuilt in
the factory to take full advantage of the
changed standards.

Miniature Networks Demonstrate F.M.

wo miniature networks, operating on

the same principle as great broadcast
stations, are being used in demonstrations
by D. Lee Chesnut, General Electric engi-
neer in the company's Philadelphia office.
to dramatize and simplify frequency modu-
lation for radio station personnel as well as
general audiences. Fashioned in his own
home workshop. Mr. Chesnut’s set-up uti-
lizes a Golden Network, consisting of fre-
quency modulated Stations GEFM  and
KXFM. and a Green Network with Sta-
tions GEAM and KXAM airing on ampli-
tude modulation.

The main point of attraction i3 a com-
pletely cullapsible midget honre with a cut-
away front disclosing two radio receiving
sets—an M set on one side and an AM
on the other. Illuminated lettering below
each receiver indicates which is in opera-
tion. On either side of the structure are
control panels, one controlling all things
relating to FM hroadcasting and the other
AM. An aerial, made up of two collapsible
automobile aerials, towers over the roef.
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A few feet away from the house on each
side. “broadcast stations™ and miniature
towers have been set up on tables: on one
side GEAM and GEFM, on the other
KXIFAMf and KXAM.

In the demonstrations that have already
been presented to enthusiastic groups, such
troublesome interference-makers as the
electric razor, the violet-ray machine, and
a spark coil operated from a battery have
been used to show how FA minimizes inter-
ference.

Even more striking than this demonstra-
tion of FM's noise-free performance is the
demonstration proving the “freedom-from-
station-interference” claims for FM. Sta-
tions GEFM and KXIFM are adjusted to
broadcast different programs on the same
frequency—with the stronger signal from
station GEFAL First, the KXFM program
is operated alone—then the GEFM program
is switched on. Without fuss or ado, the
F\I receiver selects the GEFM broadcast—
and rejects the weaker KXFM station’s
broadcast.
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Intevnational Radio Neview

ONE-TUBE ALL-WAVE RECEIVER AND POWER PACK

® A SMALL regenerative receiver to oper-

ate with plug-in coils for all-wave recep-
tion is described in Radio Tecnica (Buenos
Aires). A single-pole, double-throw switch
is used to break both the A and the B hat-
tery 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

2245

+90V._+180V. +350V

K

|

circuit is rather a straightforward one, em-
ploying either a 2A7 for 214 volt operation
or a 6A7 if 6.3 volt operation is preferred.
These voltages are given because some pow-
er-packs provide either one voltage or the
Wave Length: GRID COIL

Meters Turns Wire 3 Spacing
10-20 4y 22 6x
20-40 113 22 12x
40-80 22 22 16x
80-200 521 22 40x

200-350 68Y3 28 None

350-500 132 32 . None
NOTE: x indicates number of turns per inch,

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

g

£
2
b

3330_9 PIHONESF.'
B+22¥20045v. B+180V.

F F

8-

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

TICKLER Spacing
Turns Wire 8 Spacing Between Coils

4 31 None 3/32

6 31 None 3/16

7 31 None 3732
17 31 None P

28 31 None ;2

32 36 None %

LABYRINTH “HI-F1” SPEAKER CASE HELPS RESPONSE

® A LOUD SPEAKER cabinet designed

for use with high fidelity receivers is de-
scribed 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 meas-
ures 13” deep by 21" wide by 24” high and
is lined with felt or celotex. The shelves in-
side it are made of 34" celotex. Two are re-
quired and they arc arranged as shown in
the diagram. This provides a path approxi-
mately 4 ft. long for the sound wave coming

from the hack 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 cabinct. Figures B and C show a spe-
cial 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 illus-
trated 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 linc.
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ELECTRIFIED GUITAR

® A SIMPLE means of electrifying a gui-

tar is described in Radio and Hobbies, an
Australian publication. This [jttle device
makes use of 3 iron core windings which
may be taken from a discarded head-phone,
They are mounted on an jron 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-

/

by gy |
| I 1] /
{ 1 A 4
o =
| o 12 v
FIG.1

AIIN B I IS

. SR P 7, N
LSS SRR LS I IS 7

MAGNET

FiG.2

riagnets are connected in series and the two
vuter terminals are led to the input of a
Ligh 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 stecl
strings ; gut strings of course will not affect
the magnetic fields of these coils.

A SMALL AMPLIFIER UNIT

® A GENERAL utility amplifier unit of low

cost and low output—but sufficient to op-
erate 2 12”7 dynamic speaker with good vol-
ume—is described in the fustralasian Radio
IV orld. This 2-tube unit, providing low gain,

6C6
{

CRYSTAL
PICKUP

SPEAKER
SOCKET

is said to have so low a hum level that ab-
solutely no hum can be heard when the
volume control is fully advanced and nn
record is being played. Its output is 31/
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,

RADIO & TELEVISION
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TWO-TUBE PHONO AMPLIFIER
OPERATES 127 SPEAKER
® THIS little two-tube phono amplifier,
taken from Kadio and Hobbies of Aus-
tralia, will operate a 127 speaker with a
2500 ohm ficld. 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 systeni, 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 chms 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 vol-
ume will also fall off slightly.

A simple tuning unit to go ahead of this
unit, thus making it suitable for radio re-
ception, is also shown. This diagram was
taken from a past issue of H'ircless Weckly,
also Australian, and adapted to use the 6.3
volt tubes.

You will notice that a single OF7 is em-
ployed 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 reproduc-
tion. v

.qntetndtional Radio Review

High Fidelity Public Address System

006~
MIF.

0.1~

50.000
MEG. 5

ZSLG(’S

65KT 6CE6G
INPUT I ;
JACK ]

S|

6HE 6C86

65K/ 25L6G's

JJU'U (Il

b0V, ¢

T5,000 OHMS, POTEN.

High Fidelity public address amplifier.

® RADIO REVISTA of the Argentine

shows a diagram of a high fidelity public
address amplifier which utilizes a 6SK7,
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

transformers; the heaters of the tubes are
connected in series. A single open-circuit
jack is,provided for input; bias on the first
stage 6SK7 is obtaincd from a midget bias
cell. According to the author the entire unit
may be built on a chassis only 1034"x5"x3",

R.FC

0.1-MF.

B6VE6
CRYSTAL )

PICKUP o.5 !

E ’;Ee .oo:il 4

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

Can yOL( Bnswer These Radio ,Qae:!tionﬁ.?

1. Describe briefly the various steps followed in picking up tele 6.
vision images of the G.O.P. Convention in Philadelphia. {See
page 262)

How does a F-M transmitter differ from an amplitude modu-
lation type? (See page 286)

7. Can you describe three types of questions liable to be asked
radio amateurs when applying for their government license?
(See page 292)

2. Is it possible to do the work of six ordinary tubes with only
3 tubes, and if so, explain the function of the various tubes.
S 272) .
(See page 8. How and what is the signal tracer? (See page 296)
3, What is a TRF iv d how does it k? 278
taea receiver and how does it work? (See page 278) 9, How can gates or doors be caused to open by radio at the
4. What is the purpose of a volt-ohm-milliammeter? (See page approach of a motor car? (See page 298)
281
g 10. To what grid of a 6A8G tube would you connect a erystal
5. How does the modulator work in a transmitter? (See page 282) phonograph pickup? (See page 302)

September, 1940
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Radio Construction

5 & 10 Meter Converter

Charles R. Leutz

This converter is really a first-class piece of apparatus;

ture is the fact that the chassis,

a very excellent fea-

cabinet and other parts are availeble in kit

form. A special switch enables the operator to select quickly

® WHILE a 5 and 10 meter converter is
ordinarily regarded as an instrument for
amateur radio communication purposes,
many broadcast and short weave 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 rec-
ords for these 5 meter signals have been
established. In many other cases, the trans-
mitted signals follow unorthedox propaga-
tion rules and here again unusual distances
are covered. .

On the 10 meter band, werld-wide range
is possible, day or night. While recent fed-
eral 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, in-
clude 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-

any one of three oerials.

ard 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. Hand-
made 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 con-
sists of the selector switch, coils and trim-
mer 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.

. High signal gain and low noise level.
. Tuned R.F. output.

High C Oscillator.

. High circuit stability.

. Adjustable gain control.

. Single control tuning.

N ;i kN

8. Antenna selector switch.

Accompanying illustrations show exterior
and interior views of the completed con-
verter; a complete schematic wiring di-
agram with values indicated is also included.

It will be noted that the tube array con-
sists of a 6AC7/1852 direct tuned R.F. am-
plifier, 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 asso-
ciated main receiver when the converter is
not in use.

The converter can be used effectively with
any good tuned radio frequency or super-
heterodyne receiver that can be tuned to the
40 meter band. As a matter of fact, the asso-
ciated receiver should be tuned to a position
just outside the 40 meter band; 7315 ke. is
suggested as that frequency is practically
free from any interfering signals. The pos-
sibility of the main receiver picking up in-

Below—Top and bottom views of the 5 and 10 meter converter.
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terference directly is largely eliminated by
using a small shielded concentric cable for
the connections between the converter and
the receiver input.

The output transformer (T-4), contrib-
utes a lot toward the outstanding perform-
ance of this converter. The primary is de-
signed for the plate circuit of the 1852 mixer
and is tuned to resonance with the main
receiver frequency setting of 7315 ke
(which becomes the intermediate radio fre-
quency). The secondary of the R.F. output
transformer is designed to match efficiently
the average receiver input impedance value.
Adjustment of the output transformer trim-
mer (C-19) for maximum energy transfer
is important in improving the signal-to-
noise ratio, especially if the associated re-
ceiver does not have any direct R.F. ampli-
fication and accordingly is automatically
handicapped by a high tube noise in the
inain receiver mixer. Furthermore, even if
the: main receiver does have one or two
stages of direct R.F. amplification, sub-
stantial 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 trans-
former, volume control-switch and the
front panel controlled trinumer (C-18).

At this point wiring can be started, in-
cluding leads to and from the power trans-
former, 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 re-
quired (all controlted by one shaft), each
switch having a 5 meter, a 10 meter and an
“off” position. A three gang switch is re-
quired, 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 non-
shorting type. The remaining small parts
can now Dbe inserted and the circuit com-
pleted.

Coil Data
Forms for T-1, T-2 and T-3 are tubes 14"

14" between centers, taps at 4 and 7 turns,
Primary, 4 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 4" be-
tween centers, tap at 6 and 8 turns.

Primary, 5 turns No. 24 B & S dsec
copper wire, wound between secondary
turns.

T-3 Secondary, 8 turns No. 18 B & S
Copper Wire, Silver Plated, spaced 15" be-
tween centers, tap at 1 and 8 turns.

Primary, 3 turns No. 24 B & S dse
copper wire, wound between secondary
turns.

T-4 Primary (Plate} 20 turns No. 22
B & S d.sc. copper wire, wound in 7"
space on a form $8” in diameter and 15"
long.

Secondary, 4 turns No. 22 B & S ds.c.
copper wire, wound on slightly smaller
diameter and slipped inside the above form.

Antenna

For best results, separate 5 meter di-poles
or doublet, and a separate 10 meter doublet
should be provided for the converter. In
addition, a general purpose antenna can be
connected to the main receiver for the re-
ception of frequencies other than 28 and 56
megacvcles. When only one doublet is avail-
able, the connections should be as shown in
Fig. 1B. For use with an ordinary aerial
with a single wire lead-in, the proper con-
nections are shown in Fig. 1C. If the re-
ceiver does not have a doublet input, the
converter output terminals I} and G must
he comnected together and the counections

AN ENTIRELY NEW AND DIFFERENT
SYSTEM OF STATIC-LESS,
1 HIGHER FIDELITY BROADCASTING
AND RECEPTION
i Highly perfected, FREQUENCY
! MODULATION radio is ready right
. now, for full commercial operation.
| A special wave band lLas been set
| aside for it by the Federal Com.
munications Commission. You’ll be
. first with radio entertainment of
| breath-taking beauty and realism,
i with the magnificent new custom-
built Frequency Modulation receiver

NO
STATIC

NO
NOISE!

E. H. SCOTT RADIO LABORATORIES, INC.
4470 RAVENSWOOD AVE, DEPT. 28P40, CHICAGO, ILL.

Send all facts, special offer, analysis of Scott receivers, and order
blank. NO obligation.

developed and far advanced by E. H. f
Scott.

UNDREAMED OF TONAL REALISM

Scott “F.M.” radio sound reaches the full
capacity of the human ear...2 to 3 times
more fdelity than our present system of
broadcasting! Tone and detail are more
real and beautiful than can possibly be
imagined. Because entirely new and differ-
ent electrical characteristics are used,
YOU HEAR NO STATIC OR NOISE,
even with lightning flashing within the
“F.M.” station area. The wonder of the
new Scott Frequency Modulation receiver
is heyvond desecription. For the first time,
voice and music exactly as heard in the
auditorium can be brought into your home
by radie!

GUARANTEED FOR FIVE YEARS!

Custom built to-order, with the precision
of fine scientific equipment, yet moderately
priced. Be first to own this revolutionary
new kind of receiver., ACT NOW.

Hifmeter by 2" long. thin wall Steatite, ! Address . iaisaved FETE A TUD|°5 ....................... L4
Amphenot 912B, or Millen High Q. CHICAGO, NEW YORK, BUFFALO, DETROIT, LOS ANGELES !

T:1 Secondary 7 turns No. 18 B & S . L SR - " — '
Copper Wire, Silver Plated, turns spaced e I R AT, el e, el .
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g

ANTENNA CONNECTIONS
(SEPARATE AERIALS)
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CABLE

:
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S& IQMETER SUPERHETRODYNE C?NVERTER
(AERIAL CONNECTION 1 DOUBLET.

CONNECTION FOR AERIAL
WITH SINGLE WIRE LEAD-IN

As the wiring diagram makes clear

made as shown in Fig. 1C. The most effi-
cient arrangement of aerial connections is
given in Fig. 1A,

Alignment

Alignment of the assembled converter can
be accomplished using 2 local source of
oscillations from a signal generator or from
actual 5 and 10 meter received rignals. The
converter is first connected to the main re-
ceiver and the latter set at 7315 kilocycles
(just outside the 40 meter band). The main
receiver is set for average gain adjustment,
The converter gain control is set about 50%
full on. The output of the converter is
adjusted for maximum energy transfer at
C-19, regulating same for maximum “noise
level.”

Check tuning condenser and main dial
setting. With the condenser fully closed, the
dial setting should be “0.” The trimmer con-
trol C-18 is a fine adjustment condenser on
the oscillator section of the gang conZenser ;
set same at "0."

A 60.000 ke. signal should cone in at
ahout 84 on the main dial. Leaving the dial
set at 84. adjurt the 5 meter oscillator trim-
mer (C-20), which is a 5-plate air con-
denser on the switch assembly. The 60.000
ke. signal should be tuned to resonance with
C-20 about 25% meshed. The antenna trim-
mer C-21 and R.F. trimmer C-22 can now
be adjusted to resonance; these arc the
ceramic hase mica trimmers on the coil
assembly,

During these adjustments, the main re-
ceiver gain control should be set low enough
so that the AVC is inoperative.

270

it is not ot all a difficult job to construct this excellent 5 and 10 meter converter.

The converter is then switched to the 10
meter position and aligned using an incom-
ing signal of 30.000 kc. The oscillator trim-
mer (C-23), a large air trimmer on the coil
assembly, is first adjusted, and the 30,000
ke. signal should be brought in with the
trimmer plates alout 75% meshed. The 10
meeter antenna trimmmer, C-24 and R.F. trim-
mer C-25 are then adjusted; these are the
two mica trimmers on the long insulating
strip in the coil assembly.

Obviously, either the 5 or 10 meter bands
can be aligned at any frequency in the
vicinity of the high frequency end of the
gang tuning condenser, but during these
operations the receiver tuning must be kept
constant and the output transformer C-19
first adjusted for maximum “noise level.”

Once adjusted, the main rcceiver fre-
quency should not require any change. On
the mai+ receiver, the R.F. gain and audio
gain controls are regulated in the conven-
ticnal manner. Best overall results are ob-
tained when the converter is adjusted for
maximum gain and by using correspond-
ingly less gain in the main receiver.

List of Parts
MEISSNER

1—Cahinet, steel. black crackle finish, 114" wide
X 9” high x 11%” deep, No. 9510

1—Panel, stecl. satin chrome plated finish, 1114”
x9”, No. 9943

1—Chassis. steel, chrome plated, 9%” x 114* x
334" No. 9941 )

1—Complete tuning assembly consisting of coils
T-1, 2, 3, seven-section three-position switch
S-1, 2,3, 4, 5, 6, 7 and trimmers C-20, 21, 22,
23,24 and 25, No. 9960 .

1—Three-gang tuning condenser, ceramic insulated,
C-1, 2,3, No. 17172

3—Ceramic octal sockets, No. 25-8437

1—VR150 socket, No. 9367

www americanradiohistorv com

1—6X5 socket. No. 8149

—Power transformer T.5, 110 volt 60 cycle pri-
mary. secondary 300-300 volt and 6.3 wolt,
No. 19465

1—Filter choke, 15 hy. 40 m.a., No. 19466

1—15-15 mf. 450 volt clectrolytic condenser, C-16,
17, No. 16124

l-—’lT7rimmer condenser, air, C-18, 5 mmf,, No.

173

1—Trimmer condenser, mica, 100 mmf. max., C.19

1—Dial, 0-100. 4” diameter, German silver, with
vernier drive, No. 19522

I—Sensitivity control R-1, 10,000 ohms and switch
SW-1, No. 19391

3—Bar knohs, No. 25-8222

RCA (Tubes)
2-—6AC7/1852

1—6F6G
-6X5
1—\'R150-30

MISCELLANEQUS

9—.01 mf. 400
8,9.10, 11,

1—1500 ohm 3 watt resistor, R.2

-—110 ohm ¥ watt resistor. R-3

1-—100 ohm 1% watt resistor, R-4

1—400 ohm % watt resistor, R-5

2-—-1000 ohm % watt resistors. R-6, R-12

1—25,000 ohm 14 watt resistor, R.7

1—40,000 ohm !5 watt resistor, R.8

1-—100.000 ohm % watt resistor, R-9

1—1 ohm 4 watt resistor, R-10

\i%l( raper condensers, C4, 5, 6, 7,

1—50.000 ohm % watt resistor, R.11
1—Fuse extractor post and 1 ampere fuse,
Littelfuse

2—.0005 mf. mica condensers, C-13, C-14
1—.000035 mf. mica condenser, C-15

1—A/C line cord and plu

1-—Ruhber grommet 5%%* diameter

4—Rubber feet 34" diameter

4-—3 contact insulating tie lugs

1—4 contact insulating tie lug

2-—2 contact insulating tie lugs

20- -No. 6/32 hex hrass nuts and lock washers
3—-No. 8/32 rd hd hrass mach. screws 5" long
18—No, 6/32 rd hd brass mach, screws 4" long
4-—U*” insulating washers, micoid
4—No. 6/32 rd hd brass mach. screws,

34" long
12—Phillips rd hd drive screws,

% long, chrome

Jated
]—Eoll push back hook up wire, No. 20 B & §
1—14 1b. roll rosin core solder
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il 3
Left: Rear view of chassis and speaker.

Radio Construction

1 « i 1 . - .L - " R
Background: The unfinished cabinet. Right: Front vie

w of chassis.

3 Tubes=6 in This Superhet

® 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 fight with. The electric light line hav-

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 suf-
ficient volume for the bovs to listen to the

fight, without putting their ears right in
the speaker.

Being the only radio service man in town,
one of the bovs asked me if I did not have
a battery set. 1 told them 1 had one, a
regular A.C. midget converted to run on a
six volt hatterv, but, having built it just

Diagram of the 3-tube Superhet. which uses 1.4 volt tubes.
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Radio Construction

as an experiment, I had removed too many
parts for it to work. Just as many experi-
menters will do. get a set to working just
right and then use the parts on another set.
I told them that I was building a set to
take with me when I went camping, a regu-
lar portabie: and that I helieved it could
cutplay the set they were trying to use.

I knew. to get the volume and sensitivity
that I wanted, I would have to use some-
thing more than the customary loop an-
tenna. So I looked through my parts and
found that I had a type No. 14-1004 Meiss-
ner antenna coil and a type 14-4243 oscil-
lator coil on hand. Using those coils az a
hasis for my set I got to work and soon had
a hread-board model built.

Using a 1A7GT pentagrid converter tube
and a INSGT R.F. pentode and the 1D8GT
first detector, first audio and pentode power
output tube, I believed I could cut down
the A current supply about fifty ma.

The bread-hoard model did not work as
good as it might, due to too many stray
wires around. But when I put the set on the
base I intended to use, carefully shielding
the first audio grid lead. the set worked
fairly well. After dark it had a whistle,
which could bhe killed by retarding the
voluine control. So I put in a filter network
in the AV.C. lcad and the whistle was
removed.

In the intermncdiate amplifier. I desired
to obtain as much gain as possible. so I used
a Meissner No. 16-6658 plastic input trans-
former, and their No. 16-6660 plastic out-
put transformer, These transformers being
very small and shiclded, were just the thing
for the work they were called upon to do.
Using them, I got plenty of gain and plenty
of selectivity.

1 only use about twelve feet of wire for
an antenna, as this secems to he about the
right length for the antenna coil I am using.

The only increase in volume noted, is
when a ground is attached to the set: then
the volume increases about fifty per cent.

I have taken this set into a hop yard.
wires being strung all over the yard to sup-
port the hops, and the set played with fair
volume. I have taken the set into the forest,
with trees all around from 100 to 150 feet
tall and higher, and the sct gave an excel-
lent performance. It plaved as well as a
siz-tube battery super which one of the
loggers at a necarby logging camp bad. In
fact, any place I take it I get good results.
The results are as good or hetter than some
of the four-tube portables I have listened to.

If one uses ordinary care in building this
set, he nced not expect any trouble with it.
But it must he tuned properly and aligned
right, if it is to play like the one I am
using now.

The total cost of the set, including hat-
teries, tubes and everything need not exceed
sixteen dollars and seventy-five cents.

For an "A” supply, I am using a Willard
No. 6 dry cell and get about [50 hours
service: the No. 6 costs forty cents. so the
“A" supply costs about one quarter of a
cent an hour.

If you experience any trouble with this
set, [ will be glad to answer any questions
vou may have to ask. \Write me in carc
of this magazine and please send a self-ad-
dressed, stamped envelope for a reply.

All condensers are Aerovox 200 volt type.
with the exception of the mica padding con-
denser, which is a 0004 wf. plus or minus
3% Miller padder.

The hypass condenser in the B minus
lead is an Acrovox 10 mi., 25 volt size.

The tuning condensers are Meissner
000365 mi. midget size.

The speaker is Vita-vox five-inch dia.
magnetic speaker.

The volume control, as arc the fixed re-
sistors, is a IRC.

* The oscillator grid condenser is a .0005
mf. mica; this may seem to be a little large
for a grid condenser. but it was all I had
on hand when I started to build this set so
I used it.

Three-Tube Superhet. Parts List
INTERNATIONAL RESISTOR CO.

1—1000 ohm one watt

2—50.000 olnm one-half watt

1-—75.000 ohm one watt

1-—250.000 ohm one-half watt

3-—500,000 ohm one-half watt

1—2 megohm one-half watt

1—300.000 ohm velume control with A.C. switch

AEROVOX CONDENSER CO.

2—.05 mf. 400 veolt condunser

3- .01 mf. 400 volt cindenger
1--.00025 mf. 400 volt condenser

1- .1 mf. .400 volt condenser

1—.0004 mf. mica condenser

1--.0005 mf. mica condenser

1—10 mf. 25 volt clectrolytic condenser

VITAVOX

1-—35 inch magnetic speaker

NATIONAL CARBON CO. (Eveready)

2—3#482 Minimax “I7 batteries
1--26 Willard dry cell

MEISSNER

1—#16.6658 plastic L.F. transform-r 4356 kc.
1—216-6660 plastic 1.F. transformer 456 ke.
1—.000365 mf. VC 2 21-5214 tuning condenser
1-—-323-8227 S.inch slide-rule dial

1-—214-4243 osc. coil 456 KC 190-550 meters
1—14.1004 antenna coil, 190-550 meters

SYLVANIA

1—IN3GT tube
1—1A7GT tube
1-—1DBGT tube

How to Learn Code

@ IN the amateur hands you will find many
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 arc
transmitted several times and the heginner
can usually make out the call letters cor-
rectly. There are many short-wave com-
mercial 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

The operator learning the code who al-
ready knows the correct “touch” system
of typing will learn to copy on the type-
writer much more rapidly.

But, learning to take down code on the
tvpewriter is something to be done AFTER
the student engineer has learned the code
and can receive it with pencil on paper, with
perfect copy. at a minimum speed of
wards per minute. To attempt to “copy on
the mill” before this speed is attained is
disastrous.—(c¢) by First Nat'l Telcvision.

Please Mention This Magazine When Writing Advertisers
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All the latest developments in
nationally advertised radio
parts, plus many items out of
manufacture. Everything you
need in radio, now within
arm's reach. Easy toorder . . .
easy to have what you want!

Choose your favorite test
equipment here. Enjoy real
savings. Every known name is
represented. Stocks are always
complete and up-to-date,
Order by catalog—it’s quick
and it’s thrifty.

More models to choose from
and more P. A. for your
money! In features, perform.
ance and watts-per-dollar,
Lafayette leads. Three com-
plete lines of portable, per-
manent and mobile sound
systems. A model for every
purse and purpose.

Compare Lafayette Radio fea.
ture for feature, line for line,
and dollar for dollar, Why
pay more when Lafayette
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 nation-
allyf t i

ters, receivers and ham equip-
ment. It's a catalog within a
catalog, and low Lafayette
prices make it a book you'll
want. Reserve your copy now,

BIGGER IN Be sure to see the com
EVERYTHING! plete line of low-priced,
easy-to-attach auto radios, the newest rec-
ord players, radio tubes, tools and quide
books. They're cfl here and priced to save
you real money.

RIGHT NOW RESERVE o <opy of the
greatest cotalog in radio—this year bigger
than ever.The coupon below,
mailed at once, will bring o
FREE copy to you soon.

LAPAYETTE RADIO — DEPT. 4
201 W. JACKSON BLYD., CHICAGO, ILL. I
or 100 SIXTH AVENUE, NEW YORK, N. Y. Bl

| don't want te miss this great catalog. Please
reserve my FREE copy.

NAME

ADDRESS.

P oo ieo O i POCICARD
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STATION
SELECTOR
SWITCH

%
by

VOLUME &
REGENERATION

~ 1T ™
CONTROL

PHONES

b

1-Tube “Select-Ur-Station”

® HERE is 2 compact l-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 pic-
nics—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 134 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 volumie 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 he placed
in the case until the wiring has been com-
pleted.

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
direct 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 di-
agram 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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poc[et S)et

L. M. Dezettel*

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 vol-
ume control a little farther, you should hear
a whistling in the hecadphones.

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 broad-
casting station of your choice, operating at
any frequency between 1200 and 1600 kilo-
cycles, is properly received. When this
adjustment has been completed, you may
shift the station selector to Point 2 and
repeat the adjustment for another station
which transmits on any frequency between
900 and 1200 kilocycles. Following this,
switch to Point 3 and repeat the adjustment
once more for a third station which trans-
mits on a frequency between 600 and 900
kilocycles.

For best reception, the radio should be
operated with as long an antenna as you
can possibly install. If you intend to use
the receiver at a considerable distance from
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

www americanradiohistorv com

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” bat-
tery 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 head-
phones can be used, if desired; it should be
of the high impedance type—I1000 ohms im-
bedance gt least. More stations can be pre-
pared for by adding extra padding con-
densers of suitable capacities and setting
them for the desired stations.—Editor)

Parts List—"Select-Ur-Station” Pocket Set

1-—Octal socket, wafer t
1—Antenna coil, unshielded
1—Extra primary winding, used as tickler
2—Pointer knobs,
1—Antenna binding post
2—Insulated pin jacks
1—50,000 ohm midget control with switch
1—Grid cap
1—Raytheon INSGT tube
1—Flashlight 1% V. battery No. 2 size
1—Midget 45 volt battery
2—.00025 mf. mica condensers
1—2 megohm resistor
1—3 pesttion switch
1—VYaxley plate 1 to 3
1—25-100 mmf. padder condenser (tuning)
1—75-225 mmf, tp:ndder condenser (tuning)
1—175-500 mmf. padder condenser {tuning)
Hardware consisting of:
2—Brass bushings
3—34" 6-32 screws
2—Fibre extended washers
7—Self-tapping screws
-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 34" 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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All-Purpose, All-Wave
ANALYZER

PLL PROVE THAT
YOU CAN HAVE

A GOOD JOB IN RADIO . . .
OR A BUSINESS OF YOUR OWN

I offer ¥ou & ulew and altogether differcut_type of
practical Training for a monuy -faking career in Radio
and Television, No matier if you deslre to RE YOUR
OWN BOxXS in your own busliess. or “hold down 2 roed
job in Radle. my Persenallzed Tralning will glve you
the useful knowledge to win success.

EASY TO LEARN—EARN FROM THE START

YOU 1O PRACTICAL EXPERIMENTS with real
Radio Equipment . . . with your own hands. Thus the
principles of Radio become crystal-clear 1o you. The
valuable spure-lime BUSINESS BUILDERS T supply
wlll show you to put thix Knowledge to watk In
handling profitable Radio service jobs while lvaming.

NO PREVIOUS EXPERIENGE NEEDED
It makes no difference what your cducation has been
My Training siarts at the begining of Radlo, covers in
a simple undersiandable style all essential subjects
including Television, ~Elecifonies. Facsimile Radio,
Liadio Set Repair and Installation.

READ WHAT THIS STUDENT SAYS

Earned $250. Since Starting Course

1 have ouly completed one third of the Sprayberry
Course and 1 flnd i1 very interesting, which makes 1t
casy to learn. By devoting several hours &DaIe
e dally 10 studsing and servicing 1 have made
abot $250  gross _ since  starting the
Course, " Earl W. Iostetter. R. No 4,
Lelhanon. 1'a.
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I offer Adyanced Training for those
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:.!n’;"::avul :(.‘I“IA I;r'l‘e) __l_-'REl-: copy of "HOW TO MAKE Il

The diagram and other details of the one-tube set as given above, make it a very simple

matter for even the veriest tyro to construct this efficient little set.

for September, 1940
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e "Battery-4" Portable

® YOU'VE heard so much about these
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

L, D

SPEAKER
BEHIND CLOTH
FACING

Allan Stuart

tubes, each consuming only 50 milliamperes
—a trifling amount,

For those readers preferring a *3-way”
portable—that is, a recciver 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

CONCEALED (0QOF
ANTENNA

ly, using a 6-volt “A” battery to furnish
filament current when operating from bat-
teries. This article, however, confines its dis-
cussion 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-

R e - 4

Left—Front view of 4-tube portable: right—rear view with lid open, showing batteries.

receiver together in about three evenings—
and have a lot of fun doing it.

You will notice from the schematic dia-
gram that the circuit is that of a 4-tube
superheterodyne utilizing a type 1A7G tube
as the oscillator pentagrid converter: a
IN5G as the LF. amplifier; a 1HS5G as sec-
ond detector, automatic volume control and
first A.F. stage; and, finally, a 1C5G as the
power output tube. These are all 1.4 volt

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 re-
ceiver 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 permanent-

Optional circuit for 110 volt A.C.-D.C. use.

lator coil, both LF. transformers, the 2-gang
tuning condenser and the tuning dial from
the same manufacturer in order to be as-
sured 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 con-
structed receiver, use any of the units you

-

A

TRIMMER 1A7G IN5G = 1H5G AV.C, 2ND- 1CSG NANM
oop  (MOUNTED  DSCILLATOR-AiXER 1E 013 OETECTOR &I ST AF POWER OuTPyT  DYRAMIC
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way happen to have in your “junk box"’
(the author doesn’t like “bugs”).

The question of chassis size remains for
the individual to decide, If you like to work
oa a large chassis without danger of burn-
ing 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 com-
mensurate with the parts of the receiver.
The chassis used by the author mecasures
514" long x 434" wide x 114" high. Mount
the two LF. 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 care-
fully in wiring. For those who prefer pic-
torial 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-os-
cillation. The loop antenna has an extra
single turn wound around it (terminals Nos.
3 and 4) terminating in aittenna 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.

Alignment
When all wiring has been completed and
thoroughly checked, proceed to align the
LF. transformers as follows. Feed a 465

ke. signal from a test oscillator to the grid
of the INSG through a .002 mf. condenser
and adjust both trimmers of the second
L.F. transformer for maximum response in
the loud speaker. Follow the same procedure
for the trimmers of the first LF. trans-
former, feeding the signal into the grid of
the pentode section of the 1A7G tube. For
final alignment of the 1.1. channel, short the
rotor and stator plates of the oscillator sec-
tion 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 LF. trimmers for maximum
response,

To adjust the oscillator parallel trimmer,
sct the dial pointer to 1400 kc. Remove the
jumper wire from the oscillator tuning con-
denser, and switch the signal generator out-
put to 1400 kc. (The generator remains
inductively coupled to the receiver loop
during this operation,) Adjust the oscil-
lator trimmer (on top of the oscil-
lator section of the 2-gang condenser)
for maximum response. The set does not
employ a variahle series padder trimmer,
hence the set cannot be aligned at 600 kc.
However since all tuning components arc
wmatched, this operation is not necessary. The
set should now “perk” beautifully if all
wiring has been correctly done and all the

alignment procedure carefully followed as
described.

List of Parts
MILLER

1—Tuning Kit comprising:

1--2-§_ang variable tuning condenser
2—1.F. 456 kc. transformers
1—Oscillator coil

1—.0004 mf. mica padding condenser
1—B'cast band Loop Antenna
1—Drilled chassis

4—Octal wafer sockets

1—Tuning dial

1—Loop Antenna

I.R.C. (Resistors)

1—75.000 ohms ¥z w.

1—250.000 chms % w.

3—2 meg. ¥4 w.

1—Y meg. ¥ w.

1—820 ohms ¥ w.

1—Volume control, 1 meg., with D.P.-S.T. switch

NATIONAL UNION (Tubes)

1—1A7-G
1—1NS-G
1—1H5-G
1—1C5-G

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 .
1—8 mf. electrolytic, 250 volts

UTAH

1—4” P.M. Dynamic speaker and output trans-
former with 9,000 ohm impedance primary

EVEREADY (Batteries)

2— 45 vt,-*B"—~Type 482

1—1% vt A" —Type 745

1—Any suitable carrying case (approx.

7V ox
12”7 x 10” inside measurements) ?

Below—Diagram of portable set as wired for battery operation—it covers the broadcast band, 540 to 1700 ke. Top and bottom views of chassis

are also shown.
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T.RF. “Broadcast” Receiver

for the Ham or Fan

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 re-
ceivers are designed to provide excellent
reception of broadcast programs by in-
corporating 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 ficld are not really satisfac-
tory 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 dis-
tortion. Frequently the hum level in the
output is surprisingly high, and the only
reason it is not objectionable is that the
speakers arc not reproducing the lows to
any appreciable extent. Most of the lower
priced receivers provide no means of widen-
ing the selectivity characteristic, and the
highs suffer as a result. It {s common prac-
tice to use a single pentode in the output
stage with consequent high harmonic dis-
tortion.
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Needless to say, all this is nothing against
the low priced communications receivers in-
asmuch as they are designed to do a joh
of pulling in the signals, and they do tha*
job remarkahly well.

The average home-huilt short-wave super
is subject to very much the same ills as its
commercial brethren with regard to broad-
cast reception, plus the fact that it may be
the unhappy custodian of several of those
persistent idiosyncrasics known as “bugs”.
I think it is cvident, 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 sim-
ply as possible. In the interests of sim-
plicity 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
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William D. Hayes, W6MNU

in the San Francisco-Oakland area, for in-
stance, there are two N.B.C. stations, one
C.B.5S. 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 de-
sired, 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 are
near the low frequency end of the broadcast
band, it will probahly be found necessary to
connect a mica condenser of about 100 mmf.
across the secondary of each R. F. transform-
er 5o as to parallel the capacity introduced by
the push-buttons. These two auxiliary con-
densers are shown in the wiring diagram
as G, and C..

The Circuit—T.R.F.

The receiver is a four-stage, five-tube
T.R.F.; the TR.F. circuit was chosen be-
cause 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 R.F. 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 conven-
tional 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 mieans of an-
other iron core R.F. transformer to the
detector which is a 6H6, diodes in parallel,

Excellent quality of reception
on the broadcast band is as-
sured with this T.R.F. re-
ceiver. Any one of six BC
stations can be instantly se-
lected by simply pushing a
button. The set is very simple
to construct — only six tubes
are used — all the ports are
standard and available from
your radio dealer or supply
house.

RADIO & TELEVISION
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The diagram makes it apparent that the construction of this BC set is simplicity itself.

The detector is standard and needs no com-
ment. Its output feeds a 6C5. the grid
potentiometer serving as an aundio gain con-
troi. Operation of the receiver has shewn
that this control is not really necessary, so
it could just as well be 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 6CS in turn is transformer coupled to
the output stage with a 1:3 step-up trans-
former (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 out-
put 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 arrange-
ment. The resistance-capacity filter con-

for September, 1940

nected across the primary of the output
transformer improves the quality by cor-
recting to some cxtent the frequcncv distor-
tion caused by the high plate resistance of
the 6V6's. No tone control is incorporated
lecause the ordinary tone control does
more harmn than good, merely being used
to cut out the highs. Anyone desiring the
effect can get it easily enough by shorting
out Ri. However, if a simple tone control
is desired, a variable resistance of about
25.000 ohms can be substituted for Ri.. The
output transformer secondary is tapped so
that it can he 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
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push-hutton tuning unit to be mounted be-
low deck; it allows the parts layout to be
entirely straightforward, from the antenna
to the output terminals, thereby discourag-
ing 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
6HO6, the 6CS5, the interstage audio trans-
former, the 6V6's, and the output trans-
former. The left-hand knob is the R.F. gain
control, and the right-hand knob is a dum-
my 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 fre-
quencies, the parts layout is not at all criti-
cal as long as it is kept reasonably straight-
forward. 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 push-
bhutton 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
the type shown in the wiring diagram is
desirable hecause 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
bleeder in the power supply itself, because
the voltage dividing is accomplished in the
circuit of the receiver proper.

The reason for not including the power-
supply on the main chassis was to eliminate
any possible hum pick-up by the audio trans-
formers and wiring. The expedient proved
well worth while, for the output of the re-
ceiver is absolutely hum-free.

Performance

As with any piece of apparatus, the ul-
timate test of a receiver is in the per-
formance, and in the case of this particular
receiver, the performance is eminently satis-
factory. 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 recom-
mended 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 34 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-
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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 fea-
tures of the recciver is its extreme sim-
plicity. 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 de-
scribed 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 qualitv obtainable from a small
communications receiver.

Parts List
I.R.C.

R2 300 ohms, 15 watt
R3 60.000 ohms, 14 watt
R4 50,000 ohms. 1 watt
RS5 50.000 ohms, 14 watt
R6 250.000 ohms, ¥ wait
R8 1000 ohms, 14 watt
R9 150 ohms, 10 watts
R10 12,500 ohms, ¥} watt

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 chms
(T-75-875)

T5 700 volts c.t. at 145 ma., SV.3A, 6.3V.4.5A
c.t. (T-70R62)

L1 and L2 12 henries at 150 ma. (T-17C00.B)

CENTRALAB
R1 20.000 ohm pot. (72-119)
R7 500,000 ohm pot. (72-105)

C2 100 mmf, mica

C3 and C4 .1 mf. paper

C5 .1 mf. 400 volts

C7 100 mmf. mica

C8 and C9 250 mmf. mica

C10 .05 mf. 400 volt paper

C11 100 mm{, mica

C13 25 mf, 50 volt electro. (“Dandee”)

C14 .03 mf. paper

C15 .01 mf. 400 v, paper

C16. C17, and C18 three scction electralytic, &
mf, per section, 450 volts warking

MEISSNER

T1 iron core R.F. transformer, antenna (14-1496)

T2 iron core R.F. transformer, detector (14-1497)

C1 an)d C6 push-button tuning condensers {Meiss-
ner

STANCOR

L3 50 henries at 15 ma. (Stancor C-1515)

MISCELLANEOUS
Swl S.P.S.T. toggle switch (on power supply)

Next Month—
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® A GOOI volt-chm-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 wuseful ranges were decided on. No
A.C. ranges were iicluded 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
m.a. shunts, make sure that geod 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 fin-
ished with wiring, check wery carefully
every connection again with the diagram
for, if a mistake has heen made, you may
burn 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.

Low

SO0 MA
SHUNT  SHUNT

A

;

1 H v
fg9s0 s 4000
OHMS MEG, OHMS
* 9 o 1 000
S Ve4¥2VOLTS MEG. MEG. HMS

for September, 1940

Note the handsome ap-
pearance of this testing
instrument. 1f measures D.C.
voltage, current or re-
sistance.

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 vou have the proper range for the
test to be made, as when working en a job
vou may make a mistake by being pre-
occupied.

The low olims 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 Detween the two ohms
ranges.

The many jobs that this instrument will
save vou 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.

*Technical consultant. Ttadio
Wire Television. Inec.

ZERO

SSufayette

100V.
{ov. | soov.
S00MA, \

Left—Wiring diagram
of the volt-ohm-mil-
liammeter. The parts
required are of nom-

inal co::s:r:ghe'asy to lOOMA\
IMA~
[ ]

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

scale,
t 4
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An Economica|

Volt-Ohm

Milliammeter

John T. Wilcox*

LAFAYETTE
1--0-1 ma. meter K10696
1—Meter box K10531

CONTINENTAL
1—White panel K10532
1—Resistor 9930 ochms
1—Resistor 100.000 ohms
1—Resistor 500,000 ohms
1-—Resistor 1 meg. ohms

RADIO CITY

1-—100 ma. 50 mv. shunt

1-—500 ma. 50 mv, shunt .
1—Trutest 4000 ohm resistor K4263

YAXLEY
1--9 point 2 circuit_switch 3129F
1-—1000 ohm potentiometer CIMP

MISCELLANEQUS
2—Tip jacks
1—Smail knob

NAT'L CARBON CO.
1—Eveready battery 4% v. No. 781
1—>Misc. asst. wire, solder, etc.

Parts List

THE EDITORS WANT

Good Construction Articles on Simple Test
Apparatus which the Student, Average Set-
Builder and Ham can build. Photos, diagram and
«uses” should accompany article.

ADJUST

MULTIMETER

| 1ooOV.
HIOHM
/ 5

. LO-OHMS

+
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Phone or W Hot on this
250 Watt Transmitter

C. T. Kolz, Jr.—W2BKZ*

282

2|

L 3

Left—Rear views of re-
spectively Final Stage;
Exciter-Driver Stage,
and Speech-Amplifier

umit,

k.

»
Front view of complete
250 watt CW and
phone Transmitter. It

has band switches. 5

1 METER PANEL 4*5PEECH
2 FINAL STAGE AMPLIFIER
3:ENCITER DRIVER 5. POWER SUPPLY

|
|
|
|
f
|

® 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 sizc 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 :

L.

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.

. 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.

- 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.

. Good layout from mechanical as well as electrical viewpoint—

shortest possible leads where necessary (ie—R.F. tank and
ground circuits).

- Best possible insulation (i.e., polystyrene, mycalex or good

ceramics) in R.F. circuits.

. Complete assembly within an enclosure with a thought to the

proper ventilation of all component parts by the use of louver,
screening or fans.

. 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 de:
signed 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., Ine.
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Rear view of complete

transmitter—Power-sup-

ply is built-in at bottom
of cabinet.

o 2
Right — Looking down-
ward—bottom views of
Final Stage unit; Ex-
citer-Driver, and last—
the Speech Amplifier.

1+ METER PANEL 4 SPEEC

[a]
AMPLIFIER
5= POWER SUPLY

2:FINAL STAGE
 A:EXCITER DRIVER

reduced. Again we repeat, these findings are for plate-maodrlated
phone transmitiers, C\V units obviousiy requiring less cubic area.

Stage Line-Up

Consequently, with this information in hand, a 250 watt trans-
mitter was designed and Duilt which gave all the desired results
and was, at the same time, a conmmercial Jooking unit of mechanical
simplicity, as can be seen irom the photographs. All the com-
potients are distriluted on four jchassis, three removable and the
fourth, the power supply, is built into the cabinet base. The three
detachable chassis, reading fronitop to bottom, are the final stage,
the exciter-driver, and the spee h amplifier. All necessary meters
are grouped on a separate 314’ panel at the top of the cabinet.
The final stage consists of a pai® of T-10's in push-pull. Location
of all parts is apparent from phitographs. The only machine work
necessary besides the drilling (f the chassis, was the fabricating
of a pair of brackets to suppe/'t the plate inductance. This was
{ashioned from a piece of scrayl 1/16” aluminum, an item usually
found in most hams' junk bosies. The brackets are bent, drilled
and mounted so as to position he Johnson mounting bar directly
over the center of the final taiik condenser, making certain that
there is sufficient clearance bet'veen the hottom of coil plugs and
the condenser stator plates. 7%c use of this particular type of
neutralizing condenser makes o a neat above-deck arrangement,
in that the grid connections hi the veutralizing condensers are
taken from the retaining nuts below the deck connectors directly
to the grid prongs of the fiyal tubes beneath the chassis. The
exciter-driver is mounted on | similar chassis right below it and
consists of a 6L6, tetrode crl-stal oscillator with provisions for
four crystals. A switch on th' front panel allows quick selection
of the desired quartz plate. A1l RK-39 follows and may be utilized
as either a straight amplifier ¢r a frequency doubler, depending on
the erystal frequency and the ‘inal stage frequency. It is advisable
though, to operate the stage in the latter capacity due to the ease
with which heant tubes go of into self-oscillation when operated
as straight amplifiers. Shield ng of the tube was found unneces-
sary.

Band-switching is employell in both the 616 and RK-39 stages,
with switching doue by mean: of controls on the iront panel. There
is also a variable coupling cupacity hetween these stages to take
care of the excitation requir ments when changing from band to
band. The driver to the final is a neutralized T-20. Link coupling
is emploved between the drivier and the final grid circuit. Filament
potentials are taken from separate transformers mounted on their
respective chassis. thereby Jliminating unnecessarily long inter-
chassis leads, with the usu:/ voltage drop and subsequent reduc-
tion of tube life.

Speech Amplifier
The speech amplifier classis is a self-contained unit with its
own power supply emploiing a 5Z3, and in a pinch, may be
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A first-class CW and phone transmitter—
rated at 250 watts—all-band coverage. This
transmitter was specially built for use at
amateur station W2USA, New York’s World
Fair. It represents a well-designed, high-
quality amateur transmitter, with separate
power supplies for the stages requiring them.
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removed from the transmitter for other
applications. The tube lineup consists of a
high gain 6S]7 resistance coupled to a 6N7.
Provisions for a high-level low-impedance
input is included and fed into the second
grid of the 6N7. A separate gain control
regulates the level to the grid. A phase
inverter 6N7 follows, energizing the grids
of the 2A3's. A pair of shielded leads from
the driver transfornier on this chassis car-
ries the audio to the grids of the TZ-40
modulators, mounted on the power chassis
where the other power components are also
located. Utilizing the base of the cabinet as
a chassis not only eliminates the extra chas-
sis cost but provides space for larger and
heavier duty transformer units. Connections
to the six meters are neatly made, cabied
and clamped at various places.

A few words might not be amiss, at this
point, regarding constructional details.
When wiring the exciter unit, it is of utmost

Omateur Radio

bnportainee to mount R.F. components so
that all ground returns actually return at
the same point within that particular stage.
They should then e soldered to a chassis
ground at that point with a common ground
bus connecting all such spots. All variable
tuning condensers (even though indicated
on the schematic as being at ground poten-
tial) should be mounted on standoff insula-
tion with their rotor plates returned directly
to the ground point within the stage. This
also means that all shafts will require in-
sulated flexible couplings. These precautions
may seem somewhat severe, but experience
has shown that long indirect ground paths
can be niore than troublesome in the proper
operation of vacuum tubes regardless of the
application.

Tuning Up!
In tuning up for the first time, plate volt-
age to the T-20 and final stages is removed

Wiring diagram for the 250 watt Transmitter.

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, selec-
tion of the desired crystal and coil setup is
made by rotating the crystal and band-
switching switches to the correct positions.
The wvariable 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 con-
dition of the crystal. After resonating the
RK-39 plate circuit, neutralization of the
T-20 should be completed. The same pro-
cedure 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 de-
termined by increasing the capacity from

6L6 CSﬂ 67

RK39

SW.L2.3.4-BAND T20
SWITCHES

T40

LAAAAAL
YYYYYryy

AAS

AAAAAAAA A

GREEN PL.

FIL. Sw.

REOD PL. [llo\f.lf.

713 LLTid | LL | sW Fuse A
S € A— r
A . _ 7 fax

284

www americanradiohistorv com

RADIO & TELEVISION


www.americanradiohistory.com

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 posi-
tion 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 he necessary
to retune t