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DAVEGA

AMATEUR DIVISION, 63 Cortlandt St., N. Y., N. Y.

World’s Largest Radio Dealer

Echophone Model EC-3

Now you can buy all these communications features at
moderate prices. Echophone, Model EC-3: Crystal filter
{four position variable selectivity}. Calibrated bandspread,
automatic noise limiter. Preselection on all bands. Two
stage IF amplifier. Flywheel tuning. Separate 6" PM speaker
housed in matching cabinet. CW monitor. 10 tubes. 3
bands. Covers from 550 to 2100 kc.—2.1 to 8.1 mc.—7.9

to 30 mc. Electrical bandspread. Operates on 115 volts
AC/DC. Echophone {Model EC-3} $59.50.

R

tock of
id’s Largest S _
‘g:::ording Accessories

rding Discs— . o
l:(e)"f?\luminumSeo:ondsnghtwexght gozzen o
12" Aluminum SecondsLightwelght—— 053 o

ight— n $3.

10" Steel Seconds Heavyweight gozeen -
12” Steel Seconds Heavywet ght—Doz
Federal 6 Sreel—Dozen $1 05(())
Federal 8" greel—Dozen $1. -
Seellite Recording Needles——s

ding Needles—1O¢ .
=T I:Ir(‘)gorder of less than $5.00 accepte

Echophone E. C. 1

6 Tubes
ELECTRICAL
BAND SPREAD
10-550 METERS
IMMEDIATE DELIVERY

59450

\
* SPECIAL
g%%eﬂajue/

Leach Recordi
] ng P
A;umxnum turntgbl:snel
E 3
s78 Rgt;)r'llt\feared Cutting Ay,
plit phase C i
II-:'CSS Cutting :lizii"y G E Motor

1ts any standard Cutting head

57922

A-(--l’O(y(les

ECHOPHONE EC-2

The communications buy of the year! 8 tubes. 3 bands.
Tunes—from 550 kc. to 30 mc. Five-inch PM dynamic
speaker. Pre-selection on all bands. Calibrated bandspread
scale on 80/40/20/10 meter amateur bands. Automatic

noise limiter. Elec-
trical bandspread.
Operates on 115
volts AC 'DC.

$4250

* SPECIAL

Presto Model 16X Recorder
16" Turntable; 2 Speed

Hi Fidelity Cutting Head
4 Stage Amplifier

Lathe Type Cutter mechanism

Frequency Range 50-7000 Cycles
Special $425.09

AMATEUR DIVISION
63 CORTLANDT STREET
NEW YORK, N. Y.

DAVEGA
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Teletypoes,

ot far military reasons.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Establlshed 27 Years.

He has diveeted
men
other

the training of more
tlre Radio Industry than any
in America.

for
man

BROADCASTING and other type Itadio
Stations employ Radio Technicians and
Operators with average pay among the
country’s highest paid industries,

RADIG REPAIRING, a booming biusi-
ness right now, with no new sets being
made, pays ma £30, 810, &50 a4 week
for full time— F10 extra a week for

spare time work,

LOUD SPEAKER SYSTEMS, a grow-
ing tield, regquire many trained Tochni-
cians, offer good opportunities for the fu-
ture.

| Trained These Me

- Chief Operator Brondcas(mg
e Statiol
% “Before T lnly\l)hhri your les-
<(lll~ T ohtained mv Raudio Broad-

ey Opeeator's license and  1m-
Imedintely Jomed  Siation Wl C

. wh U on aow Cliref O
tor. HOLLIS F. HAYES, @
Madison Nt Lapeer, Aeh.

A
Sergeant |

Signal Corps
“T am now
Al

\u;:v.mt n the
my. Signal My
dut wer | Radio
nunntenanee . of  Av

TS and  Receivers, o) ating
mdbg duties of the
or in s absence,”’
RICHARD W, AN.
ry  CAddress

vl 510 a Week in Spare Time
‘I repmired some Radio sets
\\lun I was on my wenth lesson,
Iy don't seé how vou can
;:nn‘ SO much for such o smal
amount of money. | made §
ina year gnd a half, and 3
made an a»mmre of 10 a week
—Jjust par time. " JOHN
JFRRY. l 7 )‘) l'um St., Denver,
Colorado

August, 1912

I wdll send you a Zesson Jpee

to show how | train you
at home in spare time

for ffoodd Jolyin faddly

Here is a quick way to better
pay. Radio offers you the op-
portunity to make §5, $10 «a
week extra in spare timme a few
months from now and to pre-
pare for good full time wartime
or peacetime Radio jobs payving
up to $50 a week., MAIL THIE
COUPON. GGet mmy Sample Lesson
FREL., IExamine it, read it—see
how easy it is to understand.
See how T train yvou at home in
spare time to be a Radio Techni-
cian.,

Why Many Radio Technicians |
Trained at Home Make $30, $40,
$50 a Week
The Radio Repair DBusiness is
booming now bhecause manufuace-
turers have stopped making
new home and auto sets and the
country’s 57,400,000 sets are get-

ting older, requiring more re-
pairs, new tubes, parts. This is

opening new  opportunities for
full time and part time Radio
Technicians to get 2ood jobs or
to open their own Radio repair
businesses. Radio Technicians
and Operators hold good jobs in
the country’s 882 Broadeasting
Stations and in Aviation, Com-
mereiil, Marine and Govern-
ment Radio. Loud Speaker Sys
tems 2ive 2ood jobs to many.
The Government is calling for
Civilian Radio Operators and
Technicians, Government orders
for millions of dollars worth of
tadia equipment offer opportu-
nities in Radio Factories, Men
with Radio Training are in line
for extra rank and pay in the
Army and Navy., Many Radio
developments such as Televisgion
and Ifrecquency Moduliation, held

hiiek by the war, will make Ra-
dio a live-wire field for the fu-
ture,

My 50-50 Method Gives You Both
Training and Experience

My Course is thorough and prac-
tical. I give you basi¢c training m
Radio Theory and Practice which en-

ables you 1o understand the operation
and design of practically every type
of Radio apparatus. You understand
your work—=Kkiow what to do—instead
of mermly relying on your mechanical
ability 1o fix a few common Radio
fanlts and make a few adjustments.
That's why many men who have been

in Radio betore they enrolled report
that my Course helped them make
more money, win succe I train you,
tuo, for Television—a mighty  im-
portant branch of Radio for the
future.

Beginners Quickly Learn to Earn
$5, $10 a Week Extra in
Spare Time

Duc to the boom in the Radio re-
pair buxiness, practically every neigh-

borhood offers  opportunities  for a
zood part lime Radio Technician io
make extra money fixing Radio sets.
I wive you special fraining to show
yvou haow fo start cashing in on these
apporfunmitics eur You ger i Big
Kits of Radio Part< and instructions

far conducting experiments and huild-
ing test equipment 1o help you do het
ter, faster Radio repair work, My )()-
50 miethod—half working with Radio
parts I send you. half siudying my
Lesson Texis—muikes learning Radio
at home interesting, fascinating, gives
you valuable practical experience.

Find Out What Radio Offers You—
Mail Coupon
Get my FREE Lesson
Book, “Rieh Rewards in Radio.” at
once, Sce what Rudio offers you a< n
=killed Radio Technician or Qperator
~—bhoth TODAY and FOR THE ¥
TURE. Learn how m.i(tuull—huw
easy to understind—how ihoroush my
Caurse really 1<, Read letters from
more than 100 men 1 have teained <o
you ean see what they are doine, earn-
ing,  Mail the Coupon NOW—in an
envelope or paste it on a penny pos(-

card,
J. E. SMITH
President, Dept. 2HR
National Radio Institute
Washington, D. C.

and 84-page

SAMPLE LESSON
FREE

Get my Simple Lesson

“How  Radio Progranis 8 J. E. SMITH, President, National Radio Institute
Are Nent from the Dept. 2HR, Washington, D. C.
o Y our lhome,
traces o Radio program Without obligating nmie. mail you (\n||llt Leason and
from  the  stindin (] f"‘ hage ‘Hﬂfklll - klinln jfarteularty interested in ‘the

wanch o dia I(‘( =08 elo N ale l

phone 1o your loud sneak B o relow b Natesman il call.
o agrams. i e- [ Radio Service Business of Aviation Radia
tares  and  photographs ) Operating  Broadeasting
extlain every step clear an _for statons |
Iy. You learn the ap- Stores  and  Face- Army. '\'.R;uho .
peatance  amd  use  of [ Time Radio Setve Qrerating - Lohice - Radia
Radio paits. learn to ship and .
read  simple cdiagrams, . Anto Radio Tevhnum;\ :
became sequainted with . you have not deeided which I)l(uuh you prefer—mail
Coile,  condensel,  Fesie B coupon for facts to help you decule.)
tors, poOowel xumylnn\ .
sound, modulation, R, F.
and A, cirewts,  See [ ]
for yawselt how  com-
plete, how practical my
Leswon Texts are. MAIL
THE COUPON—NOW
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Extra Pay {
in Army. ,
Navy, Too \%
Za N S~
Alen likely  to go - into
military  serviee,  soldiers,
satlors, marines,  showuld
mail  the Coupon Now!

Learning

Radio helps men
WK, extra pr

b
or gn.m "Raddio dohe
af(er se Vice  ends.

e

TRAINING
MEN FOR
VITAL
RADIO
JOBS
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. BY THE EDITOR

L

REQUESTS are still pouring into
this office for entry blanks for the
National Competition for Radio Inven-
tions. So far, a great many radio men
have returned their entries and the
number is increasing daily. One of
the most interesting aspects of the
subjects presented is that many of the
most valuable contributions are sim-
ply practical ideus. Some of these are
extremely simple in design and show
that a great deal of thought has been
given by the applicant. It is amaz-
ing to learn that we have been over-
looking many valuable short cuts that
could have been applied to the design,
construction and operation of various
radio apparatus.

There is still time for those of you
who have not already entered your

(Continued on page 56)
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IT’S

NOT TOO LATE

TO WIN GENEROUS CASH AWARDS!

INVENT.. poo titsret 2

Through the

NATIONAL COMPETITION FOR RADIO INVENTIONS

Spondared é;;

(RADIO|

WIN ONE OF THE VALUABLE PRIZES

* * * * * *

* * * * * * * * * * *

CASH PRIZES TOTAL $600.00

1st Prize
2nd Prize -
3rd Prize -

$300.00 WHETHER PRIZE-WINNERS OR NOT, all
$125.00 entries of value to our nation in wartime
$7 5.00 * will be submitted to the National Inven-

tors Council of the U.S. Department of Com-

4th through 13th Prizes ($10.00 each) - $100.00 merce with the judges’ recommendation.

ANYONE CAN ENTER

providing he is a citizen of the United
States or of a friendly nation. No models
are necessary! You needn’t be an
expert writer. Just send in your ideas,
accompanied by an official entry blank!

FILL IN AND MAIL

THIS COUPON TODAY!

August, 1942

National Competition for Radio Inventions
RADIO NEWS

540 North Michigan Avenue

Chicago, Illinois

Please send me official entry blank and full details of the National Com-~

petition for Radio Inventions. | want to do my part to help us win the war.
My nName ..ttt it e e e et
Please print or write pla

Address. ... i i et i et e ety
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- CIVILIAN OR
- MILITARY SER ICE...
Radio Training Will
- Enhance Your Future!
«READ THESE LETTERS »

“Grossed Between $150 and $200
"Siace fingshing your uammiog 'xe starced
in the Radio repdis business, ¥ have sbout

all the work I can take care &f 1 have
_grossed between $150 and $200 in the
tast few months in my spage ume, I think
_your Course Is wpy.” W Francis Waseka,
Fountars City, Wisc :

““Solory Has Increased

“Since I have finished your radio fraining

i bad to enlarge my laborztory with some

‘new equipment, asFhave all the radio repair
that I can handle. My salary has eased
1650 to 7 5 dolats a: week: .
mittet equipment aad public a
systems. Money tas not buy the

ar I received through your

y. To
2l young men that are interested in radio
training the Sprayberry Traiming is the

calystaining. You cannot 4o wropg for
%] amthe one thatkanows.” AsaVngxﬁyﬁ’on =
Box 528, Fr.Leavenworth, Kansas, =

IF YOU REMAIN A
R ENTER

You Learn Easily in Spare Time
... at Home or at Camp!

The Sprayberry Course is specially designed for easy un-
derstanding. Many practical features are included to help
you make fast progress. Beginners need have no fear of
“getting lost.”” The course starts right at the beginning of
Radio . . . unfolds each step in a simplified, logical style.
You quickly develop a thorough-going knowledge of Radio
Set Repair and Installation Work, Mobile Radio (Auto-Tank),
Signal Tracing, Aviation Radio, Electronics, Television, Fre-
quency Modulation, etc.

Training Prepares You for a Business of Your
Own ... or Good Radio Jobs at Excellent Pay

Right now . .. ., more than ever before, Radio offers amazing op-
portunities for trained men. Curtailment of new Radio set production
insures an ever-increasing volume of civilian Radio Service work . . . .
to keep the nation’s home Radio receivers in good working order.
Sprayberry training will give you quick, easy access to a profitable
business of your own. Or you can choose an interesting, well-paying
Radio job in one of the nation’s Radio factories at work on Radio
and electrical equipment for planes, tanks, ships, etc. These and many
more are the civilian opportunities open to you. Should you enter
the armed forces, your Radio training will qualify you for a higher
rating—better pay and interesting work. Bear in mind, too, if you
enter the Service after you start your Sprayberry course you can easily
continue your studies at camp as countless fellows are now doing.

No Previous Experience Needed

It makes no difference what your education has been. 1 can fit you

quickly for a good-paying radio job. Your success is my full respon-

sibility. I make it easy for you to grasp Radio

principles and remember them. Moreover, your
training need not interfere with
your present work.

EASY TO START

1 You can get complete details about
' my course by writing for my new,

valuable FREE CATALOG. Mail
coupon. No obligation.

REMEMBER

YOU GET A DUAL PURPOSE
RADIO SET FOR EXPERI-
MENTS AND SET TESTING

(1) I supply you with Radio Parts
which you use to gain pre-experi-
ence in Repair Work. (2) Most
important . . . these same parts are
used as a Modern Signal Generator
and for Signal Tracing, Electric
Eye Tube, ctc,, write for details.

EARN WHILE YOU LEARN

Along with your Training, you will
receive my BUSINESS BUILD-
ERS which will show you how to
put your knowledge to profitable
use in handling money-making Ra-
dio Service jobs shortly after you
begin Training.

THE SPRAYBERRY COURSE IS SOLD

UNDER MONEY-BACK AGREEMENT
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tem to provide sufliciently

trained personnel, spare parts
and repair shops with which to main-
tain the quarter of a million radio
sets and other Signal Corps equip-
ment, to be in the possession of the
Army by June 30, 1942, has been the
job of the Meintenance Division of the
Office of the Chief Signul O fficer.

Satisfactory progress is being made
for the provision of necessary men and
equipment. The recent establishment
of fifteen schools throughout the coun-
try for the training of maintenance
personnel is greatly facilitating this
part of the program. It is expected
ultimately to train approximately ten
thousand (10,000) radio mechanics in
these schools.

There are at present 51 operating
repair shops and nineteen new shops
under organization. Power tools, hand
tools, and other equipment needed for
those shops are being supplied. Spare
parts for the repair of radios, Aircraft
Warning equipment and other elec-
trical communications devices are be-
ing shipped to the various shops.

It would be well to explain that the
maintenance of Signal Corps equip-
ment is done in five echelons. Of
these, three are army personnel and
two civilian personnel.

The first three echelons, consisting
of enlisted troops, are sent into actual
combat zones. It is the responsibility
of these troops to inspect and main-
tain all field equipment. Equipment

oRGANIZING a Maintenance sys-

SGNAL

CORPS

MAINTENANCE

by LEWIS WINNER

The demand for radio mechanics is on the

increase. Itis now estimated that schools

will train at least 10,000 of these men

too badly damaged is returned to “be-
hind-the-lines” repair shops where ci-
vilians perform the necessary work to
restore it to usefulness.

The fourth echelon consists of re-
pair shops located in the zone of the
interior with stationary crews. These
shops are manned by civilian person-
nel.

Personnel in the various Corps Area
shops are civilians. In these shaps,
all major repair work is done by civil-
ian mechanics, thereby releasing the
regular army maintenance troops for

Battalion communication officer preparing his
Note spare generator in rear.

portable radio.

Aungust, 1912
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advanced combat duty and field serv-
ice.

The fifth echelon consists of shops
similar to those in Corps Areas, but
are part of the larger depots such as
those maintained in Philadelphia, Chi-
cago, San Francisco, and the general
base at Lexington. Ky. The Philadel-
phia depot shop alone has more than
400 civilian employees.

Actual servicing and repair work, as
well as periodic inspection of equip-
ment, for the most part, is done by
civilian personnel as noncombatants.
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Officer hands dispatch to molorcycle messenger. Note tied-down antenna.

Students atiending this laboratory learn theory of both AC and DC.

Here is a shore party walkie-talkie in operation in the field.

www americanradiohistorv com

New radio developments of the Sig-
nal Corps, which include receiving and
sending sets for tanks, scout cars and
aircraft, demand highly skilled and
trained technicians and mechanics for
maintenance. The “walkie-talkie” ra-
dio, a compact sending and receiving
set which can be carried with ease by
one man (foot soldier), is one of the
most important contributions to effi-
cient army communications.

Such sets go with combat troops
under any and all conditions, enabling
a commander to direct isolated units
toward a common objective. Nat-
urally, this human ‘‘radio station”
must be practically self-reliant, in that
he must be sufficiently well-trained
and informed to quickly service or re-
pair minor failures that occur in the
field. At “behind-the-lines” bases or
depots, this work, as well as major
repairs is done by civilian personnel.

The Signal Corps also supplies spe-
cial radio equipment for the Air Force,
including radio compasses and bea-
cons, switchboards, telegraph, radio
sets, field telephones, and other com-
munications equipment. Division Sig-
nal companies operate communica-
tions facilities and make minor repairs
on Signal equipment for all units of
the division.

To touch on just one phase of radio
maintenance alone, such components
and adjuncts as antennae, headsets,
microphones, receivers, transmitters,
tuners, tubes, batteries, coils, capaci-
tors, power and electrical units—all
these must be inspected and serviced
by experts in radio engineering and
clectronics. Special testing devices
are required for practically every
piece of equipment. Instruction man-
vals, with schematic drawings listing
all tools required and the necessary
procedure for detection and correction
of most frequent ills or likely failures,
are furnished to members of mainte-
nance staffs.

Aircraft Warning equipment is un-
der continuous inspection by mobile
repair units. Mobile repair units are
actually motorized repair trucks, built
and equipped in such a manner that
they may be used for dual purpose of
preventive as well as corrective serv-
ice. All necessary tools, materials, in-
struments, gauges, accessories, parts
and even complete exchange units are
carried in this vehicle.

All large depots and Corps Areas
are allotted repair trucks in numbers
sufficient to properly service the ter-
ritory. One trained radio engineer
and two trained radio mechanics are
assigned to each mobile repair unit.
Whether or not these men are army
or civilian personnel depends on the
zone of their activities; civilians are
never sent into combat areas.

In addition to this mobile equip-
ment, Corps Areas are provided with
at least one or more repair shops in
addition to tools, testing equipment,
stocks of spare parts, and directions
for inspection services. Specialized
training at the Aircraft Warning
School is given to all personnel of

RADEO NEWS
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This elaborate field set is housed in a sturdy wood case.

Corps Area depots assigned to this
activity. Here men are trained to es-
tablish and conduct an adequate rou-
tine inspection and repair service so
that detectors will be operative at all
times.

In anticipation of the tremendously
increased maintenance problem per-
taining to Signul Corps equipment, an
approved requirements program of ra-
dio mechanics, to be hired at the rate

of one thousand per month, was
started February 1, 1942. These em-
ployees will be sent to Maintenance
Division schools resulting in the for-
maltion of a pool which will serve over-
seas needs. as well as the Continental
United States.

Young men qualified and desirous of
overseas duty should make application
to their nearest Corps Area Depot Sig-
nal office or write to Civilian Person-

Legs are detachuble.

rel Division, Office of the Chief Signal
Officer, Washington, D. C., requesting
& copy of Form 373. Full particulars
may be obtained from this office. No
hiring will be done in Washington,
D. C., unless men have first been in-
terviewed by their local field office and
sent especially for further consulta-
tion.

An enemy plane is spotted. Operator gives information to headquarters over “walkie-talkie.”
Yi 1 i g q

1942

Angust,

-’r'
x
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Givilian Schools Teach Radio Ops.

Operators and mechanics apply their knowledge in

by Pvt. P. R. HOWLAND

Badio operators are being turned out by

the hundreds in but tivelre weeks® time.

They can copy on typewrilers at 18 wpmn

ESPITE the fact that the U. S.
]) Army has had well established

radio schools for training tech-
nicians and radio operators for a num-
ber of years past, the present emer-
gency has necessitated the training of
a quota which these schools were un-
able to fill, even though running well
over their intended capacities.

New schools had to be established
quickly; schools which would train
competent men in the shortest pos-
sible time. But how was this to be
accomplished? Would it be possible
for the commercial radio schools to
train Army operators and technicians?
They possessed the needed instructors
and some of the equipment necessary.
Their knowledge of commercial radio
theory and operation would certainly

10

serve as a stepping stone to Army
procedure instruction. Why not give
the idea a trial?

With this thought in mind, several
commercial schools were approached
by the U. 8. Army Signal Corps, among
which was the Midland Radio and Tel-
evision School of Kansas City, Mis-
souri. Educational contracts were
awarded and the intensive training
courses were embarked upon.

The training administered by the
school proved to be so successful that
their contract was greatly expanded.
The entire facilities are now being
used to train a major portion of the
civilian trained Army radio men which
have been contracted for by the Army.
Under the direction of Captain T. D.
Mitchell, the staff is giving instrue-

wwWw americanradiohistorv com

solving practical field problems.

tion to approximately one thousand
men in their Military Radio School
which occupies five floors of the Key-
stone Building.

In addition, the Signal Corps stipu-
lated that a complete new military
school be established in Athens, Geor-
gia, to serve the various Signal Corps
organizations and Service Arms
throughout the southeastern United
States.

The purpose of this article is to por-
tray the functioning of this unique
Army-civilian school which is known
as The Fourth Corps Area Signal
School. This school has literally been
built from the ground up in an unbe-
lievably short time. The initial class
of one hundred men started on March
9, 1342. The entire school under the
command of Major Chas. E. Dunn is
now running at full speed. Mr. C. L.
Foster, who was transferred from the
Kansas City School, is now civilian
airector.

Instructors have been transferred to
Athens, Georgia, from Xansas City.
There is now a staff of sixteen com-
petent civilian instructors, experts in
a broad scope of related radio and
operating subjects.

Six hundred men are now undertak-

RADIO NEWS
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ing the intensive twelve weeks course
with an additional one hundred men
being enrolled every two weeks. The
problem of quartering this sudden in-
flux of men has been effectively solved
by partially leasing {hree Athens' ho-
tels, the Y. M. C. A., and the Costa
Building which has been converted
into a dormitory. The University of
Georgia, located near the school, is
providing the meals for the radio stu-
dents at the cafeteria.

Through the cooperative efforts of
the wvarious civilian agencies con-
cerned, these perplexing problems of
feeding, quartering, and training have
been dealt with most efliciently. Their
work has contributed immeasurably to
our Victory eflort.

Seleetion of Studenis

Men selected to take the prescribed
course of studies come from various
arms of the service throughout the
southeastern United States. A great
majority are drawn from strategic
Signal Corps training fields in Florida.
Others are from camps in Louisiana,
Mississippi, and adjoining states.

Selection is based on the grade re-
ceived in the U. 8. Army Signal Corps
Code Aptitude Test as well as general
radio background and ability. Selec-
tion takes place at the home organi-
zation of the individuals chosen.

The training at the Athens School
is divided in two major divisions. One
consists of the Operator’s Course and
the other consists of the Mechanic's
Course. The two courses run concur-
rently, each student specializing in one
or the other.

The six hundred men of the present
enrollment are divided into Companies
A, B, C D, E and F. Each company
consists of one hundred men. Fifty
men from each company are trained
as operators and the other fifty un-
dergo training as maintenance men.

The actual methods of instruction
have been left largely to the discre-
tion of the school. However, general
Army methods are pursued.

The Operator's Course

The Operator’'s Course comprises
twelve weeks of full time {raining
with the object of graduating an ex-
perienced operator capable of copying
code on the “mill” atl eighteen words
per minute, or better. In addition,
the operator must be thoroughly fa-
miliar with the fundamentals of radio
theory, radio constiruction, Army net
procedure, and practical field opera-
tion.

This twelve weeks’ period is subdi-
vided in six sections, each consisting
of two weeks. Every two weeks the
schedule is altered without disrupting
the various training phases of the
other students to allow for the new
enrollces. New students are roughly
classified as experienced in code or
inexperienced. Those in the novice
class are raught the code sounds by
voice until they are sufliciently famil-
iar with the combinations to copy
from a code sending machine. The
initial speed is six words per minute
using a commercial tape composed of
five letter code groups. Code practice

Sngust, 1942
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Touch typing is mastered and later combined with code receptior.

Advanced operators simulating net procedure with transceivers.
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One of the many classrooms at the school. These students are receiving instruction in radio theory.

tables, each with an individual send-
ing machine, are arranged so as to
allow the student to graduate from
one speed to the next higher level in
the following order:

Table No. 1 6 w.p.m.

Table No. 2 10 w.p.m.

Table No. 3 14 w.p.m.

Table No. 4 18 w.p.m.

Table No. 5 20 w.p.m.

Table No. 6 25 w.p.m.

Thus an accurate check can be made
on each student’s progress.

Those students already familiar
with code are placed on the faster ta-
bles according to their ability. Typ-
ical call-ups, message headings, and
message texts are sent on the ad-
vanced tables to acquaint the student
with receiving the message forms that
are studied in net procedure classes.

All mechanies are required to undergo extensive laboratory training. This serves a two-told purpose, as can
be seen.
Operators copying code at various speeds in one of the classrooms. Touch typing is taught throughout

the course. As soon as the student is
proficient enough in his typing to mas-
ter a speed of thirty words per minute
he is instructed in copying code di-
rectly on the “mill” This phase of
training is generally reached in the
seventh or eighth week.

Code sending is begun in the third
week. The sending work includes
both elementary practice and actual
transmitting work with other students.
This serves as a personal check on the
quality of their own code and their
progress in speed. During net pro-
cedure classes the instructors listen
to all transmissions of each individual
through monitoring earphones. Mis-
takes in either sending or procedure
can thus readily be corrected by him
through this synoptic view of the sim-
ulated net.
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One hour a day is devoted to radio
theory during the first ten wecks of
the course. Three hours a day are
given over to radio théory in a com-
bined class of operators and mainte-
nance men during the last two weeks.
The theory classes are based on Mid-
land’s specially prepared text. This
text follows a comprehensive, step by
step instruction format. Practical
laboratory work supplements the the-
oretical instruction during the seventh
week. Each student is at that timne
required to construct a CW trans-
ceiver. The student then utilizes this
set in net procedure operation.

During actual combat the operators
arce not required to serve as mainte-
hance men on their own equipment.
This is the duty of {he mechanic.
However, should circumstances deem
1t necessary, the operators can service
as well as operate their own sets in
view of the training received.

The Mechanioe’s €Course

The Radio Mechanic’'s Course of the
Signal School has as its prime objec-
tive the training of a man who can
build, set up, and maintain a radio
in operation over extended periods
and under the most extenuating cir-
cumstances. This object is achieved
through a comprehensive study of the-
ory. practical laboratory work, and
field operation.

This twelve weeks’ instruction pe-
riod is divided as follows:

1. Fundamental Electricity and
Vacuum Tubes, 6 weeks.

2. Radio Transmitter Theory, 4
weeks.

3. Field Radio Equipment, 2 wecks.
Fach course is subdivided into a the-
ory section and a laboratory section.

Fundamental Eleetricity
and Vacouum Tubes

During this first six weeks a set of
twenty-two lessons are covered. A
partial list of the subjects includes
Ohm’s law, alternating current, me-
ters, advanced alternating current,
a.f. amplifiers, r.[. amplifiers, oscilla-
tion and regencration, multi-element
tubes, and superhet receivers. In the
laboratory the student constructs vi-
brator power supplies and 110 volt a.c.
power supplies. Characteristic curves
are plotted on vacuum tubes and vari-
cus detector circuits are built. Many
other important experiments are con-
ducted. Section one is consummated
by having each student construct a
five tube superhet receiver. A de-
layed AVC (Automatic Volume Con-
trol) stage and a BFO (Beat Fre-
quency Oscillator) stage are then
added. A seven-tube communications
receiver is the final result.

Radio Transmitter Theory

The Radio Transmitter portion is
composed of ten lessons. Crystal con-
trolled oscillators, modulation, anten-
nae, and molor generators are a few
of the phases included in the detailed
classroom study. Laboratory work in-
cludes the construction of numerous
types of oscillators among which are
the following: Hartley Oscillator, Col-

(Continued on page 44)

August, 1942

This assortmert includes a good supply of motorgenerators and batteries.
& Pl £
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This is the niain entranee to the Midland school, Fourth Corps Area.

Portable field set in operation to study approved net procedures.
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FIELD STRENGTH METER
FOR INDUCTION CONTROL

by MILTON T. PUTNAM and STEPHEN F. BUSHMAN

Broadcast Engineer

Development Engineer

This home-built portable meter permils adjustmenis on

low-frequency equipment (o be made with good accuracy.
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HE field strength meter de-

I scribed in this article was de-

signed and built to satisfy the
need for a simple and portable device
for checking the strength and quality
of the output of low frequency trans-
mitters and oscillators.

As anyone knows who has ever built
an induction field transmitter, a pho-
nograph oscillator or any one of a wide
variety of low frequency, low powered
radio control devices, it is not an easy
matter to determine if the field
strength produced is actually within
the prescribed limits. Fifteen micro-
volts per meter at a distance of \/2=
from the signal source is not a very
great field strength but since that is
the limit set by the Federal Communi-
cations Commission for unlicensed
transmission, it is important to know
how to delermine it.

It is possible to calculate the theo-
retical field strength on the basis of a
known r.f. current in a simple antenna
such as a loop, but there are several
reasons why other means of determin-
ing the field strength may be desired.
The signal may not emanate entirely
from the loop, if one is used, since
other parts of the transmitter may be
radiating and inducing a field. Then,
too, it may be desirable to use a ran-
dom piece of wire for the antenna,
from which it would be very difficult
to calculate the field strength. These
and a number of other reasons may
dictate a means of actually measuring
the strength of the field.

It became evident early in this in-
vestigation that it was not going to be
practical to design an instrument
which could be simply and easily built
for portable use and which would at
the same time have a sensitivity of 15
microvolts per meter at frequencies as
low as 50 k.c. The primary limitation
or sensitivity is the pickup antenna,
since this would have to be physically
fairly small in order to be portable,
and the voltage induced in any an-
tenna for a given field strength is pro-

Left: Hair combs are used to space wires.
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portional to frequency. This means
that a loop which would have, as an
example, 20 microvolts induced in it at
1,000 k.c., would have only one micro-
volt induced in it at 50 k.c., if placed
in a field of equal strength. Conse-
quently greater amplification would be
required, which would in turn require
a more elaborate and sizable amplifier.

Since it was intended to make the
field strength meter so that it could be
exactly duplicated by the home con-
structor without elaborate equipment,
it was decided to use only two tuned
circuits and two tubes. The sensitiv-
ity obtainable with such an arrange-
ment falls well short of 15 #v/m, so
the possibility of measuring intensity
at a point close to the antenna and
predicting from that measurement
what the strength at a greater dis-
tance would be was investigated. The
result of the investigation was the
chart of Allowable Field Strengths
al Various Distances (Figure 1), which
is based upon the theoretical distribu-
tion of field strength in the vicinity of
an antenna, such that the total field
strength at a distance of )/27 will be
15 wv/m. Having this data at hand, it
is only necessary to know the sensi-
tivity of the field strength meter, take
the measurements at a convenient
point and compare them with Figure 1
to determine if the intensity is within
the required limits.

As can be seen from the photo-
graphs, the field strength meter itself
is very compact and light in weight,
so0 that it can be easily carried about.
It is built in a 4”"x5"x9” steel cabinet,
which is just large enough to house
the two 45 volt B batteries, the two 1.5
volt dry cells, the meter, the two gang
variable condenser, the tubes and asso-
ciated parts. The loop must, of neces-
sity, be large, in order to be effective
at low frequencies. Its dimensions are
15”x15" and the 140 turns are spaced
over a width of 4%"” to minimize dis-
tributed capacity.

The FS meter tunes from 47.5 to 158
k.c. with the loop shown. The loop and

~ ALLOWABLE

= FIELD STRENGTH
AT

VARIOUS DISTANCES

BASED ON IS AV, PE
METER AT A217

Coils plug in the shield can. Basic instrument is a 0.1 DC milliameter.

the coil of the only other tuned cir-
cuit are made so that they can be
plugged in. With the loop and the coil
shown, the instrument tunes from 47.5
to 158 k.c. in two steps obtainable by
switching in suitable capacities. The
meter has been calibrated for sensi-
tivity in this frequency range only, but
other frequencies can be had with
other inductances. Referring to Fig-
ure 2, the sensitivity ranges from ap-
proximately 400 to 1400 xv/m, which
is as good as the sensitivity of many
portable receivers in the broadcast
band.

The first stage of the FS meter is a
conventional r.f., amplifier, using a
INSGT pentode. ‘The loop serves also
as the grid coil. A large r.f. choke
serves as the untuned plate induc-

condenser tunes the loop, while the
other tunes the detector grid coil.
The second tube, also a IN5GT, is a
grid leak detector. This form of detec-
tor was chosen because of its high
sensitivity to weak signals. The use
of a 10 megohm resistor for the grid
leak helps both the sensitivity and the
selectivity, the former because it en-
ables a large negative voltage to be
built up on the grid and the latter be-
cause it limits the current flow in the
grid circuit, and thus limits the extent
to which the tuned circuit is “loaded.”
A 0-1 ma. d.c. meter reads plate cur-
rent in the detector circuit. It serves
as the indicator of the field strength.
The greater the field strength, the
greater will be the signal reaching
the detector grid circuit. When a suf-

MRLLIVOLTS PER METER

B 24
1 Bl
3 456 81 2
DISTANGE IN FEET X 100

!
3 4 56 810

August. 1912

tance. One section of the two-gang ficient signal is impressed on the grid,
N T T TTTTTTTTo
INSGT
L
5=
c2 3
. :
sw.l Y
SW. ON R3
- —
BAND 2 = BANDI B-Y A~ A+l LSV. B*l S0V
Cy1—2 gang 370 mmfd. variable cond., Meissner 15" per side
Cs, C5—450 mmfd. Padder, Mecissner L.—85 m.h. RF.C., Meissncr

Cys Cyy Co—.01 mfd. @ 200 ». cond.. Mallory
C;—.001 mfd. mica cond.. Mallory

C—.0005 mfd. mica cond., Mallory

Cs—.005 mfd. @ 400 v. cond., Mallory
R;—20.000 ohm Y5 w.. L.R.C.

R.—1 megohm V5 w., LR.C.

R.,—500,000 ohm Pot with switch, I.R.C.
R;—10,000 ohm Y5 w., LR.C.

Li—140 turns 724 PE spaced over 414" on form

Li—14.2 m.h. coil on 14" form 990 turns
£38 P.E. 2” winding length

Say—2PST switch, Mallory

H—Headset

2 tubes INSGT, National Union

M—0-1 ma D.C. meter, Triplett

1—Phone Jack (headset), Utah

2—45 v. “B” Batteries, Burgess

2—1Y2 v. Flashlight cells in parallel, Burgess
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device quite closely by following the
directions in this article and since the
number of parts is small and the ad-
justments at a minimum, the sensi-
tivity achieved should be sufficiently
close to that of the original so that
the user can follow the calibration
curves shown in this article. The ac-
curacy obtained will of course not be
perfect, but should be sufficient to al-
low the user to operate with some-
thing approaching maximum field
strength and still keep within the law.

The procedure in determining field
strength is very simple. It consists
of rotating the loop so that the plane
of the loop passes through the source,
turning on the filaments, allowing a
minute or two for the parts to reach
operating temperature, adjusting de-
tector plate current to 1 ma. without
signal, and then tuning for the signal.
The plate current will decrease (de-
pending upon signal strength). The
resultant meter reading is then re-
ferred to the chart of field strength vs.
meter readings, using the curve near-
est the operating frequency and inter-
polating for maximum accuracy.

The field strength determined should
then be referred to the chart of al-
lowable field strengths at various dis-
tances, Figure 1 to determine if oper-
ation is within allowable limits.

It is to be remembered that there is
no assurance that the field strength
will positively be 15 uv/m at \/2= if it
is at the allowable level at a closer
point. The curves of allowable field
strength are calculated from theoreti-
cal data which usually holds true, but
which can be altered by unusual local
condition. Consequently it is advisable
to take the readings as far from the
antenna as possible and to check field
strength in «ll directions from the an-
tenna, rather than in one direction
only.

As has been frequently pointed out,
there are two components of a radi-
ated field. One component, called the
“radiation field,” decreases proportion-
ately with distance. if effects of ground
and ionosphere absorption and reflec-
tion can be ignored.

The other component,

The B batteries fit snugly into the metal case.

Cells are held by clips.

dowels at the extremities. The dowels
are slotted to receive and hold the
turns of wire.

The support for the loop is a hol-
low cylindrical steel piece 34 "x1%7,
which makes a good bearing for the
34" brass rod support of the loop. The
loop is supported so that there is ap-
proximately 4" clearance above the
cabinet. This spacing is important to
maintain the @ of the loop. A ter-
minal block is placed on top of the
cabinet to make connection with the
loop.

A description of the method of cali-
brating the FS meter is given at the
end of the article, for the benefit of
those who have access to the neces-
sary test equipment and who wish to
calibrate their own meter. However,
it should be possible to duplicate this

grid current will flow in such a direc-
tion as to make the grid more nega-
tive.

When the grid voltage changes in a
negative direction, the plate current
is correspondingly reduced and the
needle of the 0-1 ma. dips.

To enable the meter to be set at full
scale for a reference point, a potenti-
ometer is placed in the screen circuit.
Adjustment of the potentiometer
causes the screen voltage to be varied,
which in turn controls the plate cur-
rent.

Audio voltage is developed across
the plate loading resistor if the signal
is modulated. This voltage is coupled
to the phone jack for use in monitor-
ing.

Most of the parts mentioned can be
seen in the photographs. The shield,
visible in the lower central

pal‘tofthefrontpanel’holds 1400 t\l I I WHVHHTHHHHHHlH'“HHHH_LHH\WHL called the “i.nduction ﬁeld,”
the detector grid coil. On s ean SRS ASE AR LS R = decreases in intensity as the
the rear of the shield can is : ’ SENSITIVITY - FREQUENCY CHARAGTERISTIC § square of the distance. Close
mounted a 4-prong socket SEEEE inaandE FIELD STRENGTH REQUIRED TO % to the antenna, that is, up to
i i 5 - € .1 MA DECREASE T 4
for the plugin col and two e tHiEEE TRRLIIERLY 5 mhewt A naveenee e
p r - L - [— R (WA T 1T - :
ing the loop and detector J‘r X A e Py considerably  greater  than
coil on the lowest frequency § = g\ oM BanD | HCH s }L S anmas the radiatioq field s.trength
baqd. The rot ary switch @ 1000 & &,j: m;”‘ i 8 T‘. : “r EEaeass but as the dllst_amce increas-
whlch pu.ts_them in or out of g EaEs ﬁ‘*_.* I “ i* } ;__3 : i H- ] es, the .rac}1at10n field in-
the circuit is mounted on the SEESEEEE-EL WA Iy N e creases in importance. At
top center of the panel. A :_;, h FEH i Rmnnan ‘M } ”“1'— A/27 the fields are equal,
little shelf, approximately 3z B®%° [T——— 1 —7 s T generally, and beyond that,
3%"x4%"”, holds the tube & HHEH “.‘\‘\“‘ B ‘ P HH the induction field rapidly
sockets and associated parts. ¥ i i T I [ NENEREN| : ; f* d1m_1msh.es_ to 1qs1gmﬁcance.
The screen Dpotentiometer f i N Banp 2 i ! ! 1 It is within this area (ra-
used for adjusting the meter e TN o] e mEs dius of A/27) that the induc-
is at the lower left on the i H o tion field plays its outstand-
panel. The filament on-off : et ! . ing role. _
switch is mounted on this 400 i } T I _The two fields are not in
potentiometer. 40 60 80 100 120 140 160 time phase as one of them
The loop is wound on a KILOGYCLES reaches its maximum
wooden frame with round Fig. 2. (Continued on page 54)
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Below: National Union alarm in-
stalled in a Zenith all.wave portable.
Makes an efficient alarm for wardens
that move from place-to.place on duty.

conceived in December, 1941. and

taken from an old idea used by
this writer to remote control his ama-
teur station W2BSD back in 1929. No
claims are made for its originality
since it represents no more than one
of the many electronic circuits, but
its simplicity and application make it
worthy of consideration.

Before going into the construction
details of the Silent Air Raid Warden,
a word or two about national home
defense. Qur national and local or-
ganizations have tried to plan for any
eventuality, but every nation, city and
hamlet is now a target for a surprise
attack. It is impossible to know in
advance when, where and how (if
ever), and under what conditions we
here in this country will be attacked
by our enemies. It is, therefore, un-
wise to have one set of plans for all
possible emergencies.

Realizing this, it can readily be seen
that it would not be advisable to have
all plans for dealing with our aggres-
sors, known publicly. There is, how-
ever, one fairly proven probability
that in the event of an enemy at-
tack, all broadcast stations in the
vicinity will go off the air. Another
method that might be used is that all
stations throughout the nation will
shut down, later returning to 