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4The Book
of This Month...

The new MYE TECHNICAL MANUAL has
received a hearty welcome from radio service-
men, amateurs, engineers, experimenters . . .
and in training centers of the Army, Navy and

Marine Corps.

But we’re calling it “the book of this month,”
because September is when many business men
start planning for the active autumn season
ahead. In the radio business, alert men are think-
R ing constructively and reading the best technical
» literature available. That’s why, as you read
over the list of chapter headings below, you’ll
put the MYE TECHNICAL MANUAL on
your list of “must” reading . . . as thousands of
others already have.

1 Loud Speakers and Their Use

2 Superheterodyne Iirst Detectors and
Oscillators

Hall-Wave and Voltage Doubler Power

Supplies
YVibrator and Vibrator Power Supplies
Phono-Radio Service Data

Automatic Tuning-—operation and
adjustment

Frequency Modulation

0N Oouh

Television—suggestions for the postwar
boom

9 Capacitors—how to overcome war shortages
10 Practical Radio Noise Suppression
11 Vacuum Tube Voltmeters
P.R.MALLORY & CO.Inc. 12 Useful Servicing Information
13 Receiving Tube Characteristics—of all

American tube types

This manual is as valuable as a voltmeter,
according to some of the outstanding service-
men who are using it daily. I't contains 392 pages
of down-to-earth, practical information. It
bridges the gap between radio theory and actual
practice. But the supply of MYE TECHNICAL
MANUALS for civilian use is limited. Soon
copies may be scarce. See your Mallory Dis-
tributor today—get your Manual now!

P. R. MALLORY & (0., Inc., INDIANAPOLIS, INDIANA
Cable—PELMALLO
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Kuowing the answers to yuestions like
those above, and others which arise while
doing work as a adio Technician or
Operator has spelled the difference he-
tveen success and f ire for many men.
Such knowledge represents the difference
wiween a skilled, well-paid Radio Tech-
nician or Operator aud the too-common
‘Radio serew-driver mechanic.”  (f you
do not know the answers: if yvou want
to make more money in Radio, 1 will
teach you at e in yonr spare time. I
will train you to be a Kadio Technician

I Operator whether you are atready in
Radio, or arve just a beginner without
hnowledge or experience

Mail the Coupon 1 will send you a
Sample Lesson from my Radio Course
FRICE You'll see that it is practical to
train at home in spare time to he a Radio
Technician or Operator. .And with this
lesson 'l send 1wy 64-page illustrated

for Good Wartime
and Peacetime Jobs B&

Radio Technicians. ] |
Many spare time “Teéchnicians are step- M 4
into KULL time Radio jobs. Muny
own  shops—making d

warttime orders.
growing fields
the NEW jobs Television and other Radio
developtents will open after the war!
give you the Radio knowledge required with coils, condensers, resistors, power
tor jobs in these fields. i dul '

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

. Ntudents make £5, §10

1. How to read Radio dia-
grams and analyze them.

2. How to run g Radio
service shop sugcessfully,

3. Howto use and operate
electronic controls,

4. How to locate parts in
a chassis with and with-
out service dataq.

5. How to know the cause
of receiver trouble from
observed effects.

6. How to make tests
which isolate the defective
stage and parts,

7. How to align Radio re-
ceivers without reference
to specific instructions,

8. Short cuts in servicing
midget universal
receivers,

9.. Learning how Radio
circuits work through
home demonstrations.

10. How to obtain addi-
tional basic Radio train-
ing for military, naval and
war industry Radio jobs;

11, Howuccumtelytimed
pulses are pProduced and

Others take good-pay jobs with Broad-
Muany more are needed
to fill Government jobs as Civilian Radio

Radio maru- ¢ .
I'rograms are Sent  from

facturers are ”l‘\h‘l\n,g, ‘tg) ﬁHPGl(f\‘eln(l?l(nI 10 Your Home It trves a Radie
DL viation, Folice. Cou rogram  from the stucdi ‘rophione

tadio and Loudspeaker Systems i idspeaker. 32 diagrams, pic-

And think of tures and photographs expluin every

sten clearly.  You learn

supplies, sound, modt
and A 1. cirenirs. S
how complete, how prac

Get my Saniple Lessoll, “How Rad

i camuton. Radio parts, learn to read
simple dhagrams, hecome acquamted

wion, R, [

» tieal my Los
s61 Cexts are. Mail the Coupon Now.

12. How the cathode ray
tube works and is used.

13. How to adjust a Radio
transmitter for best
operation.

14, How to service with-
out specialized servicing
equipment,

15. How transmitters are
modulated and keyed.

16. How Radio-electronjc
devices are used commer-
cially as controls,

17. How Radio meters
and testers work and how
to use them.

18. How Radio waves are
beamed and intercepted.

19. How Radio equipment
is automatically and re.
motely controlled,

20. How a frequency
modulated system works.

21. How timed circuits
effect Radio circuit opera-
tion.

22. How the superhetero-
dyne receiver works.

the Studio

the use of

for vourself

< lRTe NN e WA T, I
dio offers. Explains how N. i, 1.°s " 30-50 ‘l"‘ll}e,lf‘f,'lﬁl‘,gg-, " “fl'}dl "{"Ra‘ MO
Method™” teaches you facts—and gives TOB SHEETS that tell how to do it!
vou  practice— with illustrated lessons My 50-30 Method '—half building and
and RIN BIG KITS OF RADIO PARTS testing Radio Cirenits with six hig kits
! send! of Kadio Parts T send, halt learning from

illustrated  lessons—wakes  vou  old
ACT NOW! Many Radio Technicians friends”" with Radio before you know it

Make $30, 340, $50 a Week You run your own spare time shop—get

paid while training!
Right now, probably right in your
neighborhood, there's  roo for more

J. E. Smith, President, Dept. 2KR
National Radio Institute, Washington, D. C.

Muil e FREL, withont ohlization. Sample Lesson and
G4-page book. "Rich Rewards in Radio,”” which tells about
Radio’s opportunities and explains your 50-70 method of
training men at home. (No salesman will eall Write
plainiy.)

Find Out Today What N, R. I.
Can Do for You

NICw 25 EEE T
3 / MAIL THE COUPON NOW for FREE
r’g - s sample Lesson and my 64-page hook.
N Extra Pay in -7 You'll read conplete deseriptions of my H I .
ATw Army, Navy, Too A Course S0-50° Method "—-Nix  Big Ra- g UG TR AT i T - e
- dio Kits—Extra Money Job Sheets, You'll H
Men likely to 2o inro My servicy see the many fascinating jobs Iiadio H
;"11‘1"“1"'l:‘)‘“‘ll"“' " oy 4 A "“'“','l'l' olters and how you can train at home. E AAAESSS s Ty - e I . AL Lidy a5
oroextra rank. extia e MAIL COUPON AT ONCE! ). E. SMITH, :
.'r""'u futies, )l‘(: ltd:llwl*{ I'AY President, Dept. 2KR, National Radig g
Als pares for oo adio johs after H i » . Y
service  etuls lluml;'vnls of service tuen Institute, Washington, D. C. £ G s et g State ... 2F R
weoenralled, 4
' ‘ TRAINING MEN FOR VITAL RAD!O JOBS L. - e ST
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_BY THE EDITOR

U. S. Army Signal Corps Issue

S mentioned last month, we have

been hard at work preparing what
we truly believe to be the most out-
standing issue of Rapio NEWS ever pre-
sented in its long history. Through
the cooperation of the Public Relations
Staff and top ranking officers in our
Signal Corps, it has been possible to
prepare an authentic presentation of
this—our communications branch of
the service.

While we have published many out-
standing articles covering various
phases of activities in the Signal
Corps, to the best of our knowledge no
complete presentation has ever been
made which reveals the tremendous
scope of this organization. In order to
present completely the background
and functions of the Signal Corps, it
becomes necessary to devote many
thousands of words of explanation.

The reorganization brought about by
our entry into the war and the rapid
pace which has been set in the design
of new equipment and technigques has
brought about the necessity for a pres-
entation of all branches and subjects,
dating back to the original Signal
Corps unit.

This outstanding issue is being writ-
ten exclusively by Signal Corps officers
featuring articles by Maj. General
Dawson Olmstead, Brig. General J. A.
Code Jr., Brig. General George L. Van
Deusen, Col. David Sarnoff, and Lt.
Col. C. J. MclIntyre, to mention only a
few. Profusely illustrated with color
and an extensive Salon Section plus a
comprehensive presentation of the of-
ficial Signal Corps radio course make
this issue most complete. Many other
surprises await the reader, and we feel
sure that the November Issue will be
enthusiastically received not only by
military personnel and our regular
readers but by the thousands upon
thousands of civilians seeking a com-
plete story on the U. S. Army Signal
Corps.

Remember too that this issue will be
almost four times the size of the one
you are now reading. Don't miss it!

(Continued on page 44)
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N RADIO this EA's
AT HOME in spare i, o4

with GHIRARDIS wrorld-famouns

RADIO PHYSICS COURSE

Get your complete basic training in Electrici ty, Sound, Radio and
Television the way thousands of men now making good money in

important radio jobs got theirs—all from this ONE big, easy-to-

handle 972-page volume—the biggest. most complete, most
highly praised 1-vol. radio training text sublished. What the

shty § T i y
have doue, you can do too—and in vour own home during spare
time. Prepares you for ervery branech of radio work—servicing,
aviation, broadcasting, electronics. public address, radio manu-
facturing—either civilian or military.

sauauy s | EASY TO LEARN AS A-B-C

VOLUMES IN Everything explained so clearly and understandably in Ghirardi’s
ONE BIG BOOK clear style, vou need no previous electrical or technical ex-
Acomplete BasicRa- | perience, no advanced ‘math’ to grasp all essentials. Over 500
dio Training for pre- | photographs and diagrams make evervthing easy to learn and
enlistment or pre-induic understand by yourself; help to make it “stick.” This easy-to-
tion preparation for the | read, easy-to-understand training course explains everything
QERRUI%% vct())R’}(CfNSD'UIg step-by-step fr0n_1 the most simple glgclrical principles and radio
TRY & BROADCAST- fundamemals—nghtAthrough television! Let 1t prepare you now
ING. 972 p — 508 #il | 1n spare time for rapid advancement. Others have done it; so can

vou with the help of this famous book

% GET EXTRA PAY IN ARMY & NAVY *

Prepare now in advance of induction or by our 1st Class Radioman. It is the very

enlistment. Radio knowledge gets vou best in our work in the Navy for promo-

higher rank, better pay, more interesting  tions. I recommend it to all my fellow

duty. Learn at hom_e, from the very same radiomen '’

text used and praised so highly by i W1 Do 4RMY MEN SAY? James R

R ALAE : structors of the Signal Corps, Air Corps, Yates, Radiwo Llectrician, 758 GHQ Tank
Nawy. S oGlua;rcli& ﬁgﬁlDeT S fgﬂzﬁ Batt'n, writes: “Ghiracdi’s Radio Physics

1 civilian schools : eges. It's pr T is the finest rad;
36 VOLUMES IN ONE BIG 972-PAGE BOOK! by instructors and stadents alike. written.” Set Lonts Lefioio. book g
ini erator, 375th Bomb. Sqdn., writes: I
Complete Training In HERE’S PROOF! b. Sq rites: “In

R . X . . work as an Air C i
Electromagnetic Induction V.T. Detector and Amplifier Action }I»]y f fasianyeeell orps Radlo Operator,
. A ! - . , ve found your Course extremely helpfui
Measuring Instruments Phono Pickups: Public Address S. M. Mutchmor, Director. Canada’s War . : 5
N ! 3 B L 4 ... I recommend it to all my friends.
Sound, Speech, Music Battery Receivers Emergency Training Programme, writes: *Robert W. Goodrich, Aircraft Instructor
S io itiers i 3 ' . (O ‘ 4 3 4
Iulvg}mnyTheury A $50,00 Audio ‘\U'p!”_“ rs We hay’e just received 20 more copies of Mechanic, Long Beach, Calif., writes: “It
Radio Waves Loud Speakers Ghirardi's Radio Physics Course . . . our has been a most valuable aid in teachin
ta e s . 4 . ) k 8
Ohm’s Law COURSE Souléd Iltllllre.s second Sef:i We find it excellent in train- me electricity, not only as used in radio,
Inductance v . “Superhets” ing our radio Air Force trainees. .. we are bu, ; : ical
: I ; oo t also as it applies to electrical instru.
Batteries Complete for only _ Television well pleased with your other books and ments  in ai[rcrpal?t.l"s elect e
Filters S= 00 Short Wives can recommend their use to any school
Rrceiving ‘o P —0 R. F. Amplifiers following the line of training such as we 5 DAYS TO SEE FOR YOURSELF!
Magnetism Testing: Servicing are in your country.” Thousands of men making good money la
Broadcasting Autoand Aircraft Radio important radlo jobs—got their basic train-
il (Chaae i 3 e e *F. S. Bailey, Chief Engineer, Radio Op- ing from this same book. What they have
Electric Circuits Vacuum Tube Principles, . Yy & y A
) ~ . s R s School, B nsville, Tex., writes:  done, you can do! Send the coupon below
Alternating Currents Characteristics erators School, Brownsville, Xy C g - P 5-day trial inatl
adeasting Sys N > = e-R: ""We have found your book the best of 20 rrarcony for a 5-day trial examination.
Broad ing Systems Photo Tubes: Cathode Ray e ha yo 2 If you don’t agree that this remarkable
Capacitance Condensers Radio Frequency Amplification or more we have tried, both for beginners

L book will give you the knowledge you are
and for those who know something about seeking in the quickest, easiest, most

radio. Student praise of itis the highest!”  inexpensive way. retura it. Your money
wvi f m diately,
OTHER GHIRARDI BOOKS TO HELP YOU "WHAT DO NAVY MEN SAY? Chas, 4. 1 be refunded immedincely
= Randall, Radio Technician, declares:
* NEW RADIO TROUBLE- “"The handiest and easiest to comprehend
. of any radio book we used in the Navy!”
SHOOTER S HANDBOOK * Sam Sampisi, U, S. Naval Trainin School,
. . : .. says: “This book was recommended to me
g}hlrﬁrdxﬁ) fa:;(lqus gn-thde-wb servicing
ata handbook in a brand new 710-page
manual-size edition; 400 pages of new ALFRED A. GHIRARDI
charts, tables and data never before pub- World-famous authority on radio instruc-
lished. Technicians write: “A Gold tion. For 10 years chief radio instructor in
mine of information.” “The arrange- one lof the country’s leading technical schools.
> ments of the data is perfect. It paid for His books are written so clearly and understandably
- itself the very ficst day.” “Saves up to that radio men the world over have the very highest
S 25% of time taken to locate troubles.” praise and recommendation for them. - o
T, Quickest, surest way to increase your - 1
< efficiency and your profits! More “shirt- -
sleeve”  working data, all factory- - 02 |
“.S¥n% |~ checked, than ever seen before in one o - Y. RNY i
“So  handbock. Complete .. . only $5.00. AlL - = = 0., DF . L e N
- Wt 3-day 17 ys ¢
*MODERN RADIO SERVICING % M o 5 OSSN g 5 '
3
Ghirardi’s famous big 1300-page How-To-Do-lt course - —& TECH:ew York, e haﬁi ) them ul _—
in practical radio repair work—all in a single easy-to-use - W8 R 1o places at for ’7"1 may Tel o foret | ]
volume. Trains vou at home in spare time, like all Ghir- ] 5 Asto! uy""ew“sﬁﬂd foreis 00 {55'5
ardi textbooks, for profitable radio repair work . . . teaches o dosed fmu i jully {5550 . E Gaving 1
you siep-by-step all about Test Instruments, Trouble. | E"Cl W L™ $5.00 1% 7 4 andb Money- 1
shooting, Adjusting, and Repairing all types of radio_equip- the money s ours hoot 50 foret 3 ecial
ment. 700 illustrations and diagrams help you learn easily. 1 my Radio ph S‘A Troubles i %5 gervicit | ]
1 g * .
SAVE MONEY ! Here is your oppor. W © 8200 wadio (lae S92 o serdc] o
® tunity to get two 1 o Re o adio Mode {5\0.5 ......
great Ghirardi servicing books— Modern Radio a moder dbook an SO e 1
Servicing and the popular new revised and en- 1 he neoa pric me(mutb .............. \
larged Radio Troubleshooter's Handbook —.at a ot mbinat puve T et e .
special MONEY-SAVING COMBINATION | § COM e desC8Pl e S w3
PRICE. Not only do you pocket real money, but 1 a Rush B0 et - -
) you per the complete famous serviceman's libraey | B 0550 et TE - amw -
. (ﬁe two books that give you evervthing needed ‘ AN‘E' ........ sTA -
for profitable repair work—aover 2,000 pages of WAREE e -
. practical servicing information! 1 pDRESS RIS, L T
MODERN RADIO SERVICING ($5.00) Plus RADIO | ¥ - 5 DAYS
TROUBLESHOOTER’S HANDBOOK($5.00). .. now 1 c\— - GO TO YOUR DEALER
g . LA 5 -
only 89.50. Rush convenient ordering coupon this minute! g OR MAIL THIS COUPON NOW AT DUR RISK

October. 1912
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Lieut. Collison explaining the operation of a regulation

AVY RADIO 0PN ,

transmitter to students.

IN THE MAKING

by LEWIS WINNER

The eyes and ears of our battle fleet are responsible for

new techniques.

HEN freight handlers, glass-
Wblowers, soda dispensers, pa-

per samplers. bartenders, ho-
tel bell captains, and laborers, with
absolutely no knowledge of radio, can
within a period of sixteen weeks, be
converted into expert radiomen, ready
for active wartime duty, that’'s some-
thing to talk about. And that is ex-
actly what is being done at the U. S.
Nuwval Training School, Noroton
Heights, Connecticut. Men from all
walks of life, many of whom had not
received too advanced an education,

(H

are brought to Noroton, after they
have enlisted and passed an aptitude
test and put through a stiff four-month
course in code, touch typing, navy pro-
cedure, and radio practice and theory.
All do not pass the course, it is true,
but the vast majority do and with fly-
ing colors.

The school was commissioned on Oc-
tober 28, 1941 and is under the com-
mand of Captain William Baggaley,
a regular United States naval officer
who within one month after he had
received instructions to establish the

www americanradiohistorv com

Here’s where radio ops are trained.

training center, did so and with 500
students as enrollees. It was quite a
job, getting the material together, re-
arranging the offices in the building,
which had been an Old Soldiers’” Home
and vacant for a spell. But all was in
order on the day assigned for the open-
ing and expert radiomen were soon
graduating in the prescribed time.
Many of those in the first class were
amateurs, a fact that did ease the
pressure of instruction, but the supply.
of amateurs did not last long, and to-
day, ham enrollees are a rarity.

RADIO NEWS
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There are three types of radio
classes at Noroton. One is the com-
munications school for enlisted men,
which is the major class. as far as size
and time for instruction are involved.
The others are the officers’ training
school and the naval communications
pool, more familiarly linown as the
compool. Incidentally, there is another
class at Noroton . . . a class devoted
to cooking . . . an unusual project. al-
though it has nothing to do with com-
munications.

In the enlisted men’s course, our
friend “code,” receives quite a featured
position, for the ability to receive and
transmit dots and dashes is certainly
a vital requirement on land and sea.
There are quite a few code and typing
rooms, each devoted to a specific type
of instruction, not only for speeds, but
for styles of messages, and classifica-
tions of coded phrases as well as meth-
ocCs of interpretations.

The method of instruction is based
on years of training for speed copying
and transmission and as such is un-
usually effective. To testify to this,
we were shown the records of students

. students who had never touched a
key or for that maftter a typewriter
either, and in copying, the ability to
use a typewriter is as important as
coping with the messages. In most in-
stances, the students were able to copy
at a rate of about four to eight words
at the end of the fourth week. But at
the end of the eighth week, the speeds
jumped up to seventeen in 909 of the
cases and at the end of the twelfth
week, the speeds were up to twenty-
nine and thirty words.

The phonetic method of instruction
{entirely by sound) is used at Noroton.
This speeds up the mental processes
of learning and facilitates recognition
of characters. If the sound system is
not used, say the Noroton experts, stu-
dents go through the double decipher-
ing process, first to hear the signal and
then to determine its “dot-dash” make-
up. Learning by sound eliminates the
second step, for the student can recog-
nize the signal instantly as the char-
acter it represents. The real ability
to copy code at high speeds, say the
CRM instructors at Noroton, is the
cdevelopment of the knack of copying
behind. This is in contrast with copy-
ing ahead, where you anticipate what
is coming, a practice that is considered
faulty and dangerous.

At least two characters should be
carried mentally, before the characters
are placed on paper. Points of in-
struction on this phase, simple as it
may seem, are responsible for speed
agility, in addition to the four basics

. concentration, practice, confi-
dence and patience . . . basics with-
out which no method of instruction
can be complete.

LEvery student is given a hooklet
with the foregoing information, in ad-
dition to pages of lessons, prepared in
a simple yet instructive manner by
Louis F. St. Amand, CRM USN (Ret.),
who is an instructor at the school.

Getober., 1942
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Here is where code tapes are punched. Tapes on wall are used in weekly sequence.

Instructing students in tactical procedure. Aumosphere is like the “real thing.”
& I 1
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A class in theory is engaged in the study of conventional power supplies.

At the controls of a loop receiver in the material room at the navy school.

Y

wwWw americanradiohistorv com

Sectional functions of part of a
transmitter are being analyzed.

One of the most interesting guides
to code success that the students at
Noroton are given, is in the form of
a graph . . . a graph that illustrates
what final speed of code will be
achieved by anyone, as predicated on
the speeds attained during any week.
For instance, if at the end of the
eleventh week. the speed of a student
is nineteen words, then at the end of
the sixteenth week, it should be
twenty-eight. While this guide is not
indicated as being infallible. it serves
as an effective chart, and particularly
as an effective stimulant for progress.
It is also an example of the pains and
care to which the instruction person-
nel contribute to produce the expert
code men, for which Noroton is so
famous.

The radio materiel course consti-
tutes another important phase of radio
training at Noroton. This course is
intended to develop “Radiomen Third
Class Strikers,” in, of course, conjunc-
tion with the code and other affiliated
courses. The courses are divided into
sixteen weeks, and cover nature of
electricity (first week); ohm’s law
(second week); electric batteries and
cells (third week); magnetism (fourth
week) ; electromagnetism (fifth week);
electrical generators (sixth week);
motors (seventh week); electrical
measuring equipment (eighth week);
transformers and condensers (ninth
week); vacuum tubes (tenth week);
radio receivers (eleventh week); radio
direction finders (twelfth week);
transmitters (thirteenth week), and
laboratory practice (fourteenth week).
Two weeks are allowed for late start-
ing groups, and duties which may keep
the students from class. Thus, actually,
the course covers a concentrated
period of fourteen weeks.

During this period, blackboard in-
struction, book instruction and actual
materiel applications are provided. The
materiel being in the same room as the
blackboard instruction is given, it is a
simple matter to intersperse discus-
sion with actual materiel applications
and illustrations. Thus students be-
come completely familiar with the
various projects in their course of
study in a practical as well as theoreti-
cal way.

Books recommended are those found
to offer the greatest practical and
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Continuity-testing of radio equipment
is an important part of the training.

theoretical value. Among those sug-
gested to the students are Practical
Electricity by Terrel Croft; Industrial
Electricity by Dawes; Practical Radio
Comimunication by Nilson and Horn-
urg: Understanding Radio by Watson,
Welch and Eby; Fundamentals of Ra-
dio by Everitt, Jordan, Nelson, Oster-
brook, Pumphrey and Smeby; Ele-
mentary Physics by Milliken, Gole and
Covle.

The materiel used is of the latest
design, from the smallest object to the
largest. Students are not only given
an opportunity to operate the various
apparatus, but bhuild them, too, for re-
ceiving and transmitting. Many of the
units in the materiel room, used as

Captain William Baggaley
Commanding Oflicer of Noroton

standard objects of instruction, have
been built by students.

Maintenance, inspection and repair
constitute a very important phase of
the materiel course. Typical trouble
shooting examples are plotted in in-
struments. Probably one of the most
unusual of these, for the beginner, is
a breadboard receiver, with every item
numbered. Students are asked to de-
termine values as well as faults, which
are deliberately spotted, and changed
for each group of students.

In addition to the aural method of
transmission courses, visual methods
of transmission are also taught. These
courses include the use of flags to
transmit messages, and the use of
blinkers and the blinker gun to send
messages too. These form very im-
portant sections of the program of
training, directly allied to methods of
commnmunication.

Probably one of the most interest-
ing and vital sectlions of the training
program, concerns the “on-the-ship”
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Using a direction finder in the air-
plane detection station at Noroton.

instruction, where students are given
actual instances of application, just as
if they were afloat. For instance, they
receive radio watchstanding practice,
and instruction in direction finding.
They are taught how to repair equip-
ment rapidly under emergency condi-
tions.

In the code rooms, actual tactical
procedure is set up, with transmitting
and receiving posts arranged in fashion
identical to positions at sea. Thus the
prospective operators become fully
acclimated to actual on-the-scene con-
ditions. About the only thing missing
from these demonstrations, is the boat
itself. The messages fed to the various
desks. or posts. are actual navy mes-
sages and in many instances, picked
up from Navy transmitters. And all
tne peculiar forms of background noise
that may accompany such signals are
fed right along with them. Hours of
copying and transmitting accurately
under these adverse conditions further
serve to increase the alertness and
proficiency of operators that come
from Noroton.

Students at Noroton receive pay in
accordance with their rating, while in
training. In addition, the Navy pays
all traveling expenses, and provides
board and lodging, and the initial out-
fit of uniforms and equipment.

The school day is from1 8 A M. to 4
P.M., with time out for dinner and
recreation. Voluntary study periods
and evening classes are available for
those who require additional instruc-
tion, or who wish to improve their
status.

In addition to receiving instruction
in radio, students are also taught sea-
manship, Navy regulations, first aid,
and other general Naval subjects.
Thus the education at Noroton is com-
plete in every respect . . . so complete
and thorough, that other Naval com-
munications schools now being organ-
ized are adopting the entire curricu-
lum of Noroton. And these schools
include the commercial as well as
universities, now training radiomen.
Among these schools are Harvard
(with about 1000 students), Cornell
(with around 1000 students), RCA In-
stitutes (with over 800) and the wom-
en’s college at Smith, which will soon
start training women for communica-
tions work.

(Continued on page 42)
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Student officers examine a blinker
tube. It sends Morse by flashing light.

Students raising signal flags on
the “T'lag hoist™ at the Navy school.

Students sending a message by blinker
to other students is part of training.

Marching from the code class-
reoms after slrenuous session.
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The dial scale is hand-drawn on bristo] hoard and cemented to the panel.

ompact Direct-Reading Z-Meter

by RUFUS PP. TURNER

Consulting Engineer, RADIO NEWS

This instrument can be built from spare paris that most radio

servicemen have on hand. It may be used for many applications

MPEDANCE is a sizable bother to
most servicemen and electronic

. hobbyists because it is a difficult
quantity to determine. Suitable meas-
uring instruments are costly and cal-
culations are cumbersome. It will be
good news to these workers that an
instrument may be constructed from
stray parts to show directly the im-
pedance of coils, chokes, transformer
windings, speakers, and the like; the
inductance of iron-core coils; and the
audio-frequency reactance of capaci-
tors. This compact Z-meter is shown
in the photographs.

The operating principle of the meter
is explained quickly by reference to a
classic electrical experiment: Figure
1 shows the circuit of a well-known
lab-table setup for determining im-
pedance. The coil, L, of unknown im-
pedance (or capacitor of unknown re-
usctance) is connected, as shown, in
series with a calibrated variable re-
sistor, R, and an alternating voltage
of suitable frequency is applied across
the series combination.

An alternating current, I, flows
through L and R, this current being
of the same value in both components,
and produces voltage drops across the
coil and the resistor. The coil drop
will be equal to IZ (Z being the coil
impedance in ohms), while the resis-

tor drop will be equal to IR. Bear in
mind that I is the same in each case.
The values of voltage appearing
across the coil and the resistor are in-
dicated, as shown in Figure 1, by
separate vacuum-tube voltmeters. The
reading of each of these meters will
be proportional to the impedance or
resistance across which it is con-
nected. If R exceeds Z, the right-hand
meter will read highest, and vice
versa. When R equals Z, the two
meters will indicate identical values.
It is clear then that the variable
resistor, R, may be adjusted in ohmage
until the “resistor meter” reads the
same voltage drop as the “coil meter,”
whereupon the value of resistance at
that setting may be read directly as
the impedance of the coil. For rapidity
of reading, and other conveniences, the

Fig. 1.
o &——
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resistor might be fitted with a dial
graduated directly in ohms for direct
reading.

The impedance - measuring circuit
may be simplified further as shown in
Figure 2, by eliminating one of the
v. t. voltmeters and switching the re-
maining one successively across the
coil and resistor. The unknown im-
pedance would be connected to the
terminals, X-X, and the alternating
test voltage introduced through the
terminals shown as a.c. input. Ad-
justment consists simply of throwing
the meter switch back and forth, while
at the same time varying the resist-
ance until the meter reading no longer
changes with the switch position. And
at this point, the impedance of the
test sample is read directly from the
resistor dial.

The value of test voltage need only
be sufficient to force enough current
through the impedance and resistance
in series to give voltage drops within
the meter range. The frequency may
be that of the power line or of some
other value. While the line frequency
will be entirely satisfactory for some
impedance measurements, voice coils,
output transformers, speaker wind-
ings, and other audio equipment must
be measured at the standard frequency
of 400 cycles. It might be desirable
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to make still other measurements at
1000 cycles. Consequently, an added
improvement would be a means of
switching-in a second test voltage of
frequency other than that of the line,
at the same time cutting out the line
voltage automatically.

Features of the Z-Meter

The self-contained impedance meter
shown in the photographs and dia-
grammed in Figure 3 embodies all of
the features just described. Entirely
self-contained, it affords measure-
ments of Z-values between 20 and
10,000 ohms with internal 60-cycle test
voltage or external a. f. voltage of any
selected frequency. Impedance values
are read directly in ohms on the single
adjustment dial. In addition, a switch,
S2, and a set of termunals, TV, and
TV. (Figure 3). permit use of an ex-
ternal calibrated resistor when im-
pedances outside of the 20-10.000 ohm
range are to be measured or when it
is, desired to employ the more accurate
lab decade box type of resistor.

A standard phone jack (J in Figure
3) is provided for injection of an ex-
ternal voltage of frequency higher or
lower than 60 cycles. YWhen the ex-
ternal-oscillator plug is inserted into
this two-circuit jack, the internal 60-
cycle test voltage is automatically in-
terrupted.

The self - contained vacuum - tube
voltmeter is quite stable in operation,
has a full-scale range of 0-4 volts
RMS with a 1-megohm input resist-
ance, and conveniently is made acces-
sible for external use in any electronic
voltmeter application. Although the
scale of the instrument shown in the
photographs has been graduated in
RMS volts, the v. t. voltmeter is useful
for electronic d.c. measurements as
well, with a slightly different scale.

A power supply is built into the Z-
meter, making the unit entirely self-
contained. And although construction
of the instrument may be considered
crowded, the nature of the power sup-
ply is such that very little heat is oc-
casioned by its presence in the close
quarters.

Both the vacuum-tube voltmeter and
its power supply are unique in design
and merit a separate description.

Power Supply
In the design of compact a.c.-oper-
ated instruments, the self-contained
power supply demands more than its
rightful share of attention and offers
plentiful headaches. This unit must
not only be as small as physically

Oectober. 1942

i
4
&

.
r

ﬂ.i

Underside view shows the position for mounting the 6H6 rectifier tube.
It should not be mounted tooe close to the electrolytie condenser unit.

practicable, but it must generate the
very minimum of heat and hum fields.

In laying out the Z-meter, our first
temptation was to include an a.c.-d.c.
type of power supply. However, that
impulse was promptly disregarded,
since one side of the test circuit (and
perhaps the chassis as well) would be
made “hot” by the line-operated recti-
fier. An isolating power transformer
is imperative in all such instruments,
but certainly not conducive to com-
pressed construction.

The dimensions of a common 6.3-volt
filament transformer and a 6H6 recti-
fier tube are enticing, but the pros-
pects are slim when it is considered
that the pair, connected as a full-wave
rectifier, affords only about 6 volts out-

tained with a voltage doubler circuit,
narrowing the problem down to finding
a v. t. voltmeter tube which will oper-
ate at a plate voltage of approxi-
mately 12!

The writer found type 6P5-GT triode
to perform efliciently as a v. t. volt-
meter tube, at very low plate voltages,
when connected as shown in Figure 3.
This discovery made possible the use
of the tiny filament transformer-6H6
voltage doubler power supply.

The power supply is shown in the
lower half of the circuit in Figure 3.
The power transformer, T, is a midget
6.3-volt filament transformer which
does triple duty supplying plate volt-
age to the 6H6 doubler, heater voltage
to both rectifier and v. t. v. m. tubes

put. A higher output voltage is ob- and pilot light, and 60-cycle test volt-
Fig. 3.
= 6PSGT
AT rrEQ, ZERO
e b T L
; o r— :Ez |
X o— \ J < E R8
UNKNOWN 1 YW A T |
. = I_I_ AW AN
o< —oHef 4
. N 2 o
e s2 B 1 C3]|Io !
sile . 6HE
EXT. RES. I 7
™ N5 v. AC I ;
53 s
R R2 ]

C.—50 mfd. @ 25 volt Elcctrolytic, Aerovox
C.—10 mfd. @ 25 volt Electrolytic, Acrorvox

tic, Acrovox
R\—20 ohms 1 watt, Aerovox

R.—! megohm V3 watt, Aerovox

R,—1000 ohni V5 watt. Aerovox

R-—10.000 ol V3 watt. Aerovox

Re—500 ohm Y, watt, Acrovox

R:—2000 ohm 5xn. wirecwound Rheostat, Mallory
Rs—3000 ohm VY, watt, Acrovox

C..C—16 & 16 mfd. @ 150 volt dual Electroly-

Rr—10,000 ohm Sw. wirewound Rheostat, Mallory T—6.3 volt, 2 amp. Filament Transformer, Thor-

calle

J—infant 2-circuit Jack, Mallory

M—0-1 D.C. Milliammeter. Triplett Model 221
S\ —D.P.D.T. Toggle switch. H&H
S.—D.P.D.T. Rotary Switch, HEH
§:—S.P.S.T. Toggle Switch, H&H

darson
X;. No, TV, TV.—lInusulated Banana Jacks
Chassis—Bud CB-789 (7”x7"x2")
Chassis Bottom Platc—Bud BP-681
Pilot Light bracket & Jewel, Mallory
Tubes—1-6P5GT, 1-6H6, National Union
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age to the unknown measuring circuit.

The circuit embracing the 6H6 and
the two 16-mfd. electrolytic capacitors
will be recognized as a conventional
half-wave doubler. The d.c. output un-
der full load is 11 volts. No filtration
is necessary. Somewhat higher output
and better voltage regulation might
have been obtained by employing the
full-wave doubler circuit. But the lat-
ter arrangement introduces a hum
problem due to the nature of its B-
minus return and at the same time
necessitates a second transformer for
the 60-cycle test voltage. Both regu-
lation and output obtained with the
half-wave circuit shown were found to
be adequate for the Z-meter, so the
circuit simplicity has been preserved
and fullest use made of the small
power transformer,

The power supply occupies only one
corner of the instrument and the 6H6
tube generates only a small amount of
heat.

The V. T. Voltmeter

The vacuum-tube voltmeter circuit
is built around the 6P5-GT tube. (See
Figure 3.) Fundamentally, this is a
plate-rectification type v. t. v. m. oper-
ated at 11 plate volts and approxi-
mately 1 volt of fixed bias.

The indicating instrument is a O-1
d.c. milliammeter connected in a bridge
circuit, embracing R5, R6, and R7-R8,
one arm of which is the tube plate re-
sistance. The variable portion (RT)
of one arm enables the operator to
balance out the steady no-signal plate
current of the tube, thereby initially
setting the meter to zero.

An a.c. input signal of 4 volts RMS
is required for full-scale deflection of
the milliammeter. Calibration is not
linear, although very nearly so. A
chart showing the voltage calibration
of this v. t. voltmeter is given in Fig-
ure 4 for the benefit of those con-
structors who may not care to follow
the writer’s example of drawing a spe-
cial voltage scale for the milliam-
meter.

The 1-megohm resistor, R3, main-
tains bias voltage on the 6P5-GT grid,
preventing open-grid slamming of the
meter when the arms of S1 are in
transit.

When the Z-meter is in operation,
the v. t. voltmeter is alternately con-

Fig. 4.

VOLTS (RMS) MILLIAMPERES
0.5 0.14
0.8 0.20
1.0 0.26
1.2 0.30
15 0.38
1.6 0.40
1.8 0.50
2.0 0.52
24 0.60
2.5 0.64
2.8 0.70
3.0 0.78
3.2 0.80
35 0.90
4.0 1.0
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nected across the unknown coil or
capacitor and the measuring resistor
combination, R1-R2. Both grid and
ground terminals are in the measuring
circuit.

However, the v. t. voltmeter may be
used also for external measurements
of voltage at audio and radio fre-
quencies. For this purpose, the grid
and ground terminals are available
through the same jacks (X1 and X2)
to which the unknown coil or capacitor
is normally connected. For this adapt-
ation, S1 is thrown to the up position
and an insulating plug, such as a short
length of bakelite rod, inserted into
the external frequency jack, J, to open
its contacts. This causes the 60-cycle
test voltage circuit to be opened
through the jack and the v. t. v. m.
grid to be connected directly to im-
pedance jack X2, while ground is con-
nected directly to impedance jack X1.
Voltage test prods are then connected,
“high” prod to X2 and “low” prod to
X1.

Zero-drift in the v. t. voltmeter is
surprisingly slight. The instrument
has been operated over various test
runs of several hours with little occa-
sion to reset zero.

The v. t. voltmeter is equally useful
at power-line, audio-, and radio-fre-
quency voltages. It was checked
against a high-grade commercial in-
strument at frequencies as high as 20
megacycles, a negative voltage error
of less than one-tenth volt appearing
in the vicinity of 20 mc. At least part
of this slight error was due to length
of the test leads. By keeping the input
grid lead as short as practicable (by
mounting the 6P5-GT socket so that
its grid terminal is as close as possible
to jack X2), radio-frequency errors
may be reduced.

Mechanical and Eleetrical
Construction

Due to the war-time shortage of
small metal cabinets, the entire instru-
ment is built on a small black wrinkle-
finished steel chassis. This is a Bud
CB-789 which is 7" x 7" x 2" in size. It
is provided with a Bud BP-681 bottom
plate. The chassis was found to pro-
vide such a perfect housing for the
Z-meter, it being of neat proportions
and small size, that we wondered why
we ever considered a standard cabinet
anyway.

One of the photographs shows the
external view of the instrument. The
small indicating meter, Triplett Model
221, occupies top center of the front
(which is the chassis top). The spe-
cial-drawn scale of this meter reads
directly in RMS VOLTS. Directly be-
low the meter, and likewise along the
center line, is mounted the rheostat,
R2, which is controlled by the long
bar-knob seen in the photograph. The
pointer of this knob travels around a
direct-reading ohms scale drawn on
white Bristol board which is covered
by a sheet of transparent celluloid to
prevent soiling. This is the main con-
trol of the instrument.
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To the left of the ohms scale is the
test switch, S1, and to the right of the
scale is the line on-off switch, S3. From
left to right along the front edge of
the chassis are the finger-grip knob for
S2, the pilot light jewel, and the fin-
ger-grip knob of the zero-set rheostat,
R7.

Along the left edge of the chassis
and toward the front are seen the
jacks X1 and X2 (into which the test
leads are inserted), and the miniature
external frequency jack, J. The jacks
TV, and TV. are not shown in the pic-
torials but may be placed on the same
side as X1 and X2.

The line cord enters the instrument
through a grommet-lined hole along
the rear edge of the chassis.

The internal arrangement of parts
is shown in another photograph. The
power supply, consisting of filament
transformer and 6H6 tube, is shown
along the bottom. The 6P5-GT tube,
with its socket bracket, is seen at top
left. The milliammeter, capacitor Cl1,
and main control R2 appear along the
center line. The dual electrolytic ca-
pacitor, C3-C4, is bracket-mounted be-
tween the 6P5-GT and meter.

Calibration

The direct-indicating ohms scale and
the v. t. v. m. scale are the only parts
of the Z-meter requiring calibration.
And, unless the operator intends to
use the v. t. voltmeter externally for
actual direct-indicated voltage meas-
urements, there is no real need to alter
the milliammeter scale. The Z-meter
itself may be adjusted just as well with
the mils scale as with a special voltage
scale.

The plate for the ohms scale is cut
from lightweight white Bristol board
punched with a center hole for the
rheostat bushing and is fastened to the
instrument front by the rheostat
mounting nut. A good-grade ohmmeter
or resistance bridge is connected to the
R1-R2 combination for calibration of
the resistance. R2 is then set at its
normal zero position (which is now
not zero but 20 ohms, the resistance
of R1). The resistance at that setting
is checked by means of the ohmmeter
or bridge and the actual ohmic value
marked on the white scale.

R2 is then advanced successively to
a number of other selected resistance
points, the resistance closely checked
at each of these points and marked on
the scale. The writer’s scale, shown in
the photograph of the instrument, is
marked at 20, 50, 100, 200, 300, 400, 500,
1000, 2000, 3000, 4000, 5000, 6000, 7000,
8000, 9000, and 10,000 ohms. Inter-
mediate graduations between most of
these numbers show intermediate val-
ues of resistance.

After the markings have been com-
pleted, the scale is removed from the
instrument, the lines and numbers
inked in with black India ink, and the
scale replaced—this time being topped
with a protecting face of transparent
celluloid. In replacing the scale, it is

(Continued on page 50)
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ELL paying jobs are open to
qualified individuals, male or
female, in the maintenance of

radio sonde equipment. College train-
ing in mathematics and physics is es-
sential. Due to the war, women are
finding the employment possibilities
increased as a result of the shortage
of man power.

It is the purpose of this article to
give a few facts concerning the equip-
ment.

The accurate forecasting of the
weather for a week or more is depend-
ent upon the regular and accurate ob-
servation of conditions at high alti-
tudes related to the air. These are:
barometric pressure, temperature, hu-
midity, wind direction, wind velocity.

For some years, the airplane was
used more or less successfully for the
purpose of checking the first three of
the conditions, but wind velocity could
only be checked roughly in a moving
plane. In good weather and clear
visibility, balloons can be sent up and
their movement observed by means of
surveying instruments, giving an aec-
curate check on the wind velocity and
wind direction. On days of poor visi-
bility, the balloons are poor devices.
Planes are also limited by weather and
are costly to operate (about $35 per
flight). They seldom attain a height
of more than 15,000 feet.

As a result of the above considera-
tions, our government and foreign gov-
ernments have conducted experiments
with radio sonde equipment. Basically,
cach system is made up of a meter-
ograph and radio transmitter built into
a single case. The unit is carried up
into the air at high altitudes, lifting
power being provided by a balloon. At
regular intervals of time, signals are
sent out by the device and interpreted
by an operator at the receiving sta-
tion on the ground. Although no hu-
man is aboard the balloon, the device
is almost human in its good response
to weather conditions and the sending
out of intelligence while in flight.

In clear weather, the balloon can be
checked by using surveying instru-
ments and in unclear weather it can
be checked by using a radio direction
finder to get its position.

The recently (comparatively) devel-
oped radio sonde of the U.S. Nary De-
partment was designed by the Radio
Section of the National Bureau of
Standards. The writer had an oppor-
tunity to listen to a lecture at an I.R.E.
meeting, delivered by Harry Diamond,
Chief of the Radio Section, in which
a practical demonstration was given of
this equipment. The efficiency of the
equipment is remarkable. It consists
of a light weight radio transmitter
operating on 530 megacyeles and
coupled to a doublet form of antenna,
a compact meterograph to transmit
weather data in connection with the
radio and a balloon about 5 feet in
diameter to carry the equipment high
into the stratosphere or upper air
region. At the ground station, a radio
receiver operating on 50 me. is used,
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The Radio Sonde

by WILLARD MOODY

Radio Tnstructor

The essential parts of the radio sonde include

radio transmiller, balloon. meterograph. ete.

in conjunction with suitable recording
equipment. Radio direction finders are
also employed to check on balloon posi-
tion during flight, thus aiding in de-
termination of wind direction and wind
velocity.

As the balloon ascends into the air,
the atmospheric pressure decreases. At
sea level this pressure is about 16 lbs.
per square inch and it decreases as
the altitude increases. In the strato-
sphere the air becomes very thin and
the pressure is very low.

This loss of air pressure is utilized
to move a small switch contact in its
relation to other contacts, in steps of
a few hundred feet. For each unit rise
in altitude there is a movement of one
contact. This enables the operator on
the ground to know when the radio
sonde has gained altitude and how
much it has gained. At the time a
contact is made, a modulated carrier
signal is sent out by the flying trans-
mitter, having a predetermined modu-
lation tone which identifies the signal.
The contacts interspersed between
those which identify pressure are hu-
midity contacts wired to a potentiom-
eter of ohmic value controlled by the
change in the lengths of blonde human
hairs which vary (in accordance with
the humidity) in length.

A switch arm passing over the hu-
midity contacts connects into the cir-
cuit the humidity potentiometer, caus-
ing a signal to be sent out by the trans-
mitter. This signal has an audio fre-
quency modulation proportional to the
potentiometer setting. The audio tone
thus indicates the relative humidity

when the balloon is in flight, and as
the humidity changes, the tone also
changes.

When the switch arm passes over
the insulation between the contacts,
the audio frequency is set by a gadget
consisting of a small glass tube filled
with sulphuric acid. The resistance of
the acid volume changes with tempera-
ture and consequently the change in
resistance, change in audio tone, per-
mit judging the temperature of the air
by means of the received signal at the
ground station.

Automatic receiving and recording
equipment is used to plot the informa-
tion received. A mechanical pen writes
on a graph and gives a continuous
curve, the pen being controlled by
radio.

The pen setting is determined by
demodulation of the signal, varying ac-
cording to the frequency of the audio
note. The final result is that complete
information on the condition of the
atmosphere is gained, which is invalu-
able in predicting the weather.

A typical radio sonde unit is shown
in Fig. 1. One triode section serves as
grid-leak condenser form of modulated
oscillator, generating a frequency of
1,000 kilocycles and blocking auto-
matically at an audio frequency rate.
Varying the value of grid circuit re-
sistance changes the time constant of
the R-C combination and hence the
triggering or blocking frequency rate
changes.

This variation extends from zero to
about 500 cycles. The output of the

(Continued on page 43)
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Everything may be carried in two portable cases—including new discs.

A VERSATILE RECORDER
for MILITARY and CIVILIAN

by OLIVER READ

Managing Editor, RADIO NEWS

This portable recorder draws a total of but 70 watls and is

capable of high-quality eutting. Ideal for military application.

ECENT rulings have made it
R practically impossible to ob-

tain the so-called semi-profes-
sional type of recording assemblies.
However, there are many types of
turntable assemblies still available,
and it is possible to use one of these
as a basic unit for a home-built re-
corder assembly.

There has been a rather heavy de-
mand for a compact portable record-
ing assembly which could be set up to
operate either from conventional sup-
ply lines or from a 6 volt storage bat-
tery for field or emergency operation.

Our military machine makes thou-
sands of records daily, either to inter-
cept foreign communiques or as mo-
rale builders for men in our fighting
forces. In many cases, the conven-
tional 110 v. supply lines are not read-
ily available, and for that reason, the
entire equipment to be described was
designed with the matter of economy
well to the top of the list of require-
ments, which had to be met in order

11

to make the recorder versatile as well
as practical.

The results of the design of the unit
showed that not only was it well
adapted to the recording of voice
transmissions, but the fidelity indi-
cated that here was an ideal recorder
for more exacting requirements of mu-
sic recording and reproduction. Con-
sequently certain refinements were
added in order to make the unit as
flexible as possible and yet not to in-
crease the weight materially nor the
physical size.

The Recorder

A search was made for a table which
possessed the necessary inherent sta-
bility and finesse so important to
quality cutting. Most of the units ex-
amined were rather bulky and had
considerable weight. The final selection
was a Presto model 9C assembly, to-
gether with its compact leatherette-
covered portable case. The original
unit was equipped with a magnetic
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type cutter head and a magnetic pro-
ducer of limited range. We decided to
increase the range of both the cutter
and pickup, and consequently made
two alterations. First, the cutter
proper was replaced with a Brush
RC20 crystal head and the pickup was
replaced with a Brush PL25 high fidel-
ity crystal head and arm. This ex-
tended the range to include at least
10,000 cycles, which was not possible
with the original equipment.

Details of the mounting arrange-
ment for the cutter are shown on page
15. Note that the cutter arm has
been left in its original form. This
arm is extremely sturdy, and the accu-
racy of the gear teeth leaves little to
be desired. The particular method of
feed employed is the so-called ‘“‘under-
drive.”

It was necessary to file away about
1" of the metal on top and at the
end of the cutter arm, so that the new
assembly could be slipped into the U
shaped portion remaining, with the
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cutting stylus coming into the proper
arc with respect to the hub of the
table.

The original feed lever was re-
tained. A small bracket was formed
from 144" aluminum, bent as shown.
and into this bracket was mounted
securely the crystal cutter. The new
assembly was inserted into the U, and
carefully aligned both vertically and
horizontally, so that the plane of the
bottom edge of the cutter is directly
horizontal to the surface of the disc.
and has a space of approximately %4”
between the cutter and the disc after
the stylus comes to rest on the surface
of the disc.

One problem remained; ie., the
means for adjusting the tension or, in
other words, the depth of cut. This
was accomplished by making up a sim-
ple bracket as shown and by employ-
ing a threaded bolt with head removed
and placed with the drilled hole on
one end, together with a knurled knob,
so that the spring tension could either
be increased or decreased, depending
upon requirements.

The original recorder mechanism
was designed to cut 120 grooves-per-
inch, either inside-out or outside-in,
depending upon which worm gear was
employed. This means that 15 minutes
per side of recording is had with a
13'4” disc or approximately 13 min-
utes per side with a 12" disc. In the
long run, this economy is well appre-
ciated. Furthermore it means that
complete programs of 15 or 30 minute
duration may be recorded on one disc.
The average home recordist, for ex-
ample, is limited to the purchase of
one machine only. Therefore, it is
necessary to “flop” the record at the
middle of a half hour program. Most
commercials take place during this in-
terval and that is the opportune mo-
ment for flopping the platter, as little
of the program itself will be missed,
if any.

We have found it entirely unneces-
sary to remove the threads or scrap
from the first side when going through
this change-over. Simply pick up the
disc, turn it over rapidly, and reset the
cutter arm. The scrap can be removed
upon completion of the entire disc.

A sapphire stylus is the logical
choice when using high grade equip-
ment, particularly when cutting at
slow speeds and where maximum
economy is desired from the equip-
ment.

We have experienced no difficulty or
loss of efficiency in using high grade
sapphires for periods of better than 30
hours cutting time. One word of cau-
tion: Insert the stylus into a small
cork when the equipment is packed to
prevent damage to the delicate point.
This precaution may very well mean
the saving of a $6.00 investment.

Pickup Assembly
One problem presented itself after
the selection of the PL25 pickup. The
counter-weight projected out from the
cabinet, so that closing of the lid was
impossible. The solution was to cut a
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Above: Bracket details for mounting the eutter.

strip of 14” steel appreximately 4”
long. One end was fastened securely
to the pickup base. The other termi-
nates at a bolt which is so positioned
that the pickup may be swung either
to or away from the direction of the
center of the turntable. In other
words, the distance beccmes variable
and when the equipment 1s packed, the
pickup is swung towards the table
where it will clear the closed lid.

wanny americanradiohistorvy com

Note vertical adjustment.

A shielded cable and associated con-
nector may be seen on the illustra-
tions. Likewise shielded cable for the
citter and the line cord and plug are
ccnnected to the receptacle provided
for on the amplifier panel.

In order to utilize all available
space, we found that we were able to
store 15 or 20, 12” blanks within the
cever of the case. This was done by
inserting a 4" carriage bolt through

15
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Studio or home recording is as popular as ever.

The use of two microphone

channels permits separate pickup from vocalists and piano (not shown).

the exact center of the lid, using a
forced fit. The center holes of the
discs are slipped over this extruding
bolt, and the discs are held in place
by a large wing nut.

Caution: Do not tighten this wing
nut where it will distort the shape of
the disc. Particular care must be used
when glass-based discs are used.

In order to insure best possible re-
sults, we elected to use the inside-out
type of cutting. Shavings are auto-
matically cleared from the stylus, and
very little care is required to prevent
tangling while cutting. Most of our
discs are later dubbed onto 16" discs
where they are later filed away for
further reference and for playing. We

have covered the theory and operation
of cutting procedure, and this samc
technique is employved with this equip-
ment.

Recorder Amplifier

Inasmuch as the prime consideration
of the amplifier (except from the qual-
ity standpoint) was the conservation
of input power, we set a definite limi-
tation as to the amount of current we
could spare when the entire two-unit
assembly would be used with the vi-
brator supply which operated from a
6 volt storage battery source. We de-
cided, furthermore, that we would not
exceed 6 volts for this source and a
survey of available inverters showed
that for maximum economy to the bat-
tery, we would limit the consumption
to the two units to a total of 75-83
watts. Under this arrangement, the
consumption from a 6 volt storage bat-
tery will not be excessive. An ideal
unit was found in the ATR d.c.-a.c. in-
verter, Model RSA. This unit is an
accessory, and is not shown in the il-
lustrations. It may be added on at any
time after the entire assembly has
been made ready. or when the occasion
warrants its use.

The recording motor consumes 30
watts of power, while the remainder
is taken by the amplifier. In the de-
sign of the latter, it was necessary to
limit the total consumption to 45 ot
50 watts. The unit illustrated is the
result.

Circunit Design

Several problems had to be met in
the following order:

1. At least two microphones would

R2l

BAL

R, —1.000 ohm 1 w. Res., 1.R.C.

R\, Ry Rus—1 megohm 1 w. Res., LR.C.
Rs—250,000 ohm Y, w. Res.. I.R.C.

K. R.s—500.000 ohm Y, w. Res., I.R.C.
N-—1500 ohm 1 w», Res., LR.C.

Ry Ry5—100,000 ohm Y2 w. Res.. I.R.C.
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#,,—250.000 ohm Pot., .R.C. type A-21
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R,—50 ohm T Pad, Centralab No. 7-010-850 R

RI3
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R..—2 megohm Y5 w. Res., I.R.C.
R.,—to match D.B. meter, I.R.C.
si—1 megohm Pot., I1.R.C.

C}, Cs, Cs, Cis, Ci5y C1x—10 mfd. @ 25 wov. Elec.
Cond., Aerovox
Cy, Ca, Cy, Csy Cqy Cryo Ciz—.1 mfd. @ 400 v.

ond., Aerovox
C,—1 mfd. @ 400 v. Cond., Aerovox
Cy—.015 mfd. @ 200 v. Cond.. Aerovox
Cy, Coo—.5 mfd. @ 400 v. Cond., Aerovox
Cy.—.25 mfd. @ 400 v. Cond.. Aerovox
Cy—.05 mfd. @ 400 v. Cond.. Aerovox
Cuy Co1, Cor—8 & 8 & 16 mfd. @ 450 ». Elec,
Aerovox
L,—Filter choke. Thordarson T47C07
L.—Filter choke, Thordarson, T13C27

R34

L,—85 mhy. R.F. choke, Meissner

L,—11 hy. audio choke, Thordarson T13C27
T—Mike-to-Grid, Thordarson T1A50
T.,—Univ. Output, Thordarson T17557
Tw—Power trans., Thordarson T13R11

S»—SPST switch, Mallory

Swo—DPDT switch. Mallory

Spkr.—6" PM. Jensen

M—D.B. meter. Triplett

X—Crystal cutter, Brush RC20

Filter—Compensating filter, Brush No. 3761-B

Tubes—1-6517, 1-6N7, 3-6C5, 1-6V6, 1-5W4GT,
Hylron

N.—Ncon glow lamps, GE. NE3

J\—Jack, Utah

Dial Plates—2Y, db.-per-step., I.R.C.
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be needed. These had to be of low im-
pedance types, so that they could be
used many hundreds or even thou-
sands of feet from the amplifier
proper. High impedance microphones
arc not well suited for this application
as is commonly known.

2. Gain controls must be of high
grade, so that no circuil noise will be
introduced.

3. High grade crystal pickups re-
quire plenty of overall gain. There-
fore an extra stage was nceded to
compensate for their low output.

4. A calibrated Master gain con-
trol was needed in order that the am-
plifier could be used for special appli-
cation, where it was necessary to de-
termine loss in terms of DB.

5. Bass and treble equalizers were
necded in order to adjust the response
curve to that which would afford the
proper reproduction for various types
of recording and playback.

6. The use of an output pentode
with inverse feedback was the logical
choice in order to obtain sufficient
power without drawing too heavily
from the power supply.

7. A switching arrangement would
be needed so that the crystal cut-
ter would receive proper load, and at
the same time could be monitored visu-
ally without upsetting the output cir-
cuit.

8. Provision for a high impedance
headphone for monitoring when using
microphones, and where it is necessary
to observe the quality of the program.

All of these problems were met and
the final result is indicated by refer-
ring to the schematic diagram.

The tube lineup is as follows:

A 68J7 preamplifier, 6N7 electronic
mixer, 6C5 electronic equalizer stage,
6C5 driver, 6C5 pickup voltage ampli-
fier, 6V6 output, and a 5W4GT recti-
fier.

All of the resistors were noise-tested
before being wired into the circuit.
This precaution is well worth the
added effort, and very often they make
a difference between a good and a
mediocre amplifier.

Each of the two microphones, viz.,
Shure Unidyne and Turner No. 199,
has an impedance of 50 ohms. The two
T pads, R1 and R2, are connected in
parallel to the primary of T1. The
resulting impedance is 25 ohms, and
even though the transformer does not
have this particular selection, the in-
put may well be 50 ohms with no no-
ticeable change, either in gain or
fidelity.

It is extremely important that a well
shielded high quality transformer be
used when feeding low level mikes
into a high gain amplifier grid, as
there is every tendency to pick up hum
in this circuit. Shielding must be very
completely carried out to the grid and
plate leads of the 6SJ7, as well as the
grid and plate leads coming from the
6C5 pickup voltage amplifier tube.
Failure to observe this precaution will
result in a considerable amount of
residual hum picked up from a.c. fields
within the vicinity of the transformer,
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Mikes and cubles are carried in the compartment above the amplifier unit.
Incoming cables are kept elear of the various gain and equalizer controls.

fil. leads and the pre-amplifier tubes.

A 6N7 is used as an electronic mixer,
as being the type best suited to the
purpose. It is capable of amplifying
high level signals without introducing
serious distortion. While it would
hava been much simpler to use a series
type mixer, nevertheless, the use of a
dual triode eliminates cross talk, and
is, therefore, recommended.

Equalizer Network

A very effective filter may be wired
inte the grid cireuit of a triode such
as a 6C5 as shown. It is possible by
its use to give boost to either bass or
treble frequencies. or both, and thus
produce a curve similar to that of
commercial orthocoustic characteris-
tics. This is highly desirable, as it
gives control of the treble frequencies
when cutting discs and allows the bass
to be brought up for reproduction.
When the two controls are shorted
out, i.c.,, when R18 and R19 are in
“off” position, the response of the am-
plifier will be substantially flat. These
two parts should preferably have a
linear taper, although a logarithmic
taper will be satisfactory. There is
little, if any, gain from this stage, and
therefore, additional amplification is
required.

The output transformer matches a
5,000 ohm load to voice coil of 4 ohms.
When the switch 2 is in the play-back
position, the secendary connects di-
rectly to the speaker voice coil. In
the other position, the output of the
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6V6 terminates to the resistor network
used in connection with the crystal
cutter. The values of C29, 30, 33 and
35 will determine the turnover fre-
quency of the cutter response.

In past articles, we have discussed
constant amplitude vs. constant veioc-
ity recording. The combination of re-
sistors mentioned above are required
when cutting the latter. For constant
umplitude, other components and
values would be required. These are
included with the RC20 cutter and will
not be covered in this article.

The output meter is required in or-
der to determine the cutting level.
The cutter requires an average of 100
volts for full modulation of the groove.
A standard DB meter was on hand
with a basic range of — 10, + 6 DB.
It was calibrated for a 500 ohm line.
When used across the 4 ohm line, con-
siderably more power may be fed to
the meter. We found that the addi-
tion of R32 would give us a maxinilum
reading of 100 volts when the meter
indicated + 6 DB. Inasmuch as the
secondary of T2 is lightly loaded dur-
ing cutting, there will be little reac-
tion back to the primary and the added
meter will not upset the characteris-
tics required by the cutter.

Further. protection is afforded by
the use of two small neon lamps wired
in as shown. If excessive voltage ap-
pears across this network, the ncon
gas will ignite and there will be an
immediate reaction and tendency for

(Continued on page 56)

17



www.americanradiohistory.com

Induction-Controlled Systems

by WILBERT T. PETERSON

Here are several more circnits and discussions of Induection systems

for control of models and for short range code or roice (ransmission.

HE purpose of this article is to

I relate the experiences encoun-

tered with induction transmitting
and receiving circuits both for control
and communication purposes.

For the benefit of those who are not
acquainted with the subject, a brief
review of the principles of induction
transmission will be presented.

Instead of utilizing the radiation
properties of an antenna or similar
radiator coupled to a radio frequency
oscillator, the induction field surround-
ing the radiator is used as the com-
municating medium.

This induction field exists around
Tl
P4
O =
-
6F6 G
L =
j1c2 hou

C,—.0005 mfd. mica cond., Sprague
C.—.002 mfd. mica cond.. Sprugut
C3—.001 mfd. padding cond.. Mcissner
Ci—.1 mfd. @ 400 v. cond., Sprague
C:—.006 mfd. mica cond.. Sprugur
R—10,000 ohm VY, w. res.. Ceutralab
L—20 turns No. 22 D.C.C. 18" sq. loop
L.—140 turns No. 22 P.E. close wnound on 4”
diam. form
1,—85 mh. choke, Metssner
Tube: 1—6F6G. National Union

Fig. 1. A 50 ke. Induction Transmitter.
any conductor or radiator properly ex-
cited with alternating potential. It
can be detected easily in the imme-
diate vicinity of the conductor, how-
ever, it diminishes rapidly as the dis-
tance between such a conductor and
measuring device is increased.

For this reason induction control
systems can only be used satisfactorily
when the distance between the gen-
crator and receiving device is short.

The main object for using an in-
duction control system, of course, is
to have a means of overcoming dis-
tance with electro-magnetic energy
without radiation. This is unusual
since the overcoming of distance has
always been associated with the radia-
tion phenomena of an electro-magnetic
wave. In fact, the greater the radia-
tion we could attain from generator
and associated radiator. the easier it
became to overcome distance.

There are several good reasons,
however, as to why the radiation prop-
erties of an electro-magnetic wave are
currently being ignored. The most im-
portant reason as far as the amateurs

are concerned, is that the radiation
phenomena of electro-magnetic energy
of the higher radio frequencies is a
bit too successful in its purpose of
overcoming distance.

For this reason in induction trans-
mission we shun the radiation field by
employing very low radio frequencies.
using low power for our induction
generators, and coupling them to loop
antenna systems.

By using the low radio frequencies
between 50 to 500 kc., the antenna or
radiator must be of comparatively
large dimensions in order to provide
an efficient radiation field. In in-
duction transmission, however, a loop
or the generator tank coil itself is used
to propagate the wave into space re-
sulting in an extremely inefficient
radiation field. Low power is used
because the distances covered for in-
duction systems are small. and power
output is rather unimportant.

The Federal Communications Com-
misyion has authorized this type of
radio transmission without requiring
a government license only when the
following condition is strictly adhered
to. The signal strength of an in-
duction transmitter must not exceed
15 microvolts per meter at the distance
of the wavelength of the transmitter
divided by 2 ». This ratio immediately

Fig. 2.

tells us that the higher in wavelength
we operate an induction system, the
greater the distance we can utilize a
15u4v. signal. As an example when
operating at 400 ke. or 750 meters, the
distance we can place a 15 uv. signal is
119 meters whereas at 50 kec. or 6000
meters, it is 955 meters.

Types of Cireuils

In designing an induction system
whether for control or communication,
the first thing to measure is the maxi-
mum distance at which the transmit-
ter and receiver must work together
After converting this distance to
meters, the formula A =27 () =
wavelength in meters, b — distance in
meters) is used to determine the wave-
length with which we can utilize the
15 wv. signal and still remain within
the F.C.C. rulings. It is not absolutely
necessary to use this particular wave-
length for the distance specified, how-
ever, the difference being that if a
lower wavelength is used, the 15uv.
per meter maximum would be ex-
ceeded, and if a higher wavelength is
used more power will be needed at
the transmitter or larger loop circuits
built for efficient operation.

As in all types of radio design work.
a compromise must be made in this
case between the amount of power

Induction transmitter with modulator and code oscillator.

C.. Cx—.01 mid. @ 400 v. cond.. Sprague
C,—500 mmfd. mica cond.. Spraguc

C.:—.007 mfd. mica cond. for 50 kc. (not used
for 550 kc.}. Sprague
Cy—1.000 mmid. padder for 50 kc.. Meissner

250 mmfd. padder for 550 kc., Meissner
C.—50 mmfd. mica cond.. Sprague

C.. Co—.1 mfd. @ 400 v, cond.. Sprague
Co—1.000 mmfd. padder for 50 kc.. Meissner
500 mmfd. padder for 550 kc., Mcissner
R,—2.000 ohm V> w. res., Centralab

R.. R,—250.000 ohm V2 w. res., Centralab
R‘—l()() 000 ohm YV, w. res., Centralab
R.—20,000 ohm V; w. res., Centralab

6SA7GT
c9
i
(o yull
clo |
MIC. AR >
L L3
- 5
250 v,
C,—10 mid. 25 ». EIcc cond., Sprague R:«—40.000 ohm Y, w. res., Centralab

T,—200 ohm to grid mike trans.. Thordarson
T.~—Audio trans., 3 to ! ratio, Thordarson
L,—140 turns No. 22 P.E., closc wound on 4”
diam. form (50 ke.}
75 turns No. 22 P.E..
form (550 kec.)
L,—85 mh. choke. Meissncr
L;—52 turns No. 28 P.E. for 50 kc.
40 lurm"’ No. 28 P.E. for 550 ke.
on a form 182" sq.)
Microphone—carbon type, Shure
B—Two 1.5 v. dry cell: m series
J,—Open circust jack,
Tubes: 1—6C8G, 1—63.47GT National Union

close wound on 4” diam.

{close wound
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used in the transmitter and the physi-
cal dimensions of the loop or coil cir-
cuits. Experience has shown it is
practical to use the wavelength speci-
fied in the above formula. It must
be remembered that induction circuits
are only practical at short distances
and the greater the distance which we
may attempt to cover, the larger must
be the physical dimensions of our loop
or radiating system. This is due to
the important fact that the signal
pickup of the receiving loop decreases
considerably as the wavelength is
raised. For all practical purposes, the
wavelength chosen should be the low-
est possible for the distance involved
in which a 15 uv. signal can be used.

Transmitter circuits for induction
control or communication are usually
simple affairs consisting of one-tube
oscillators with perhaps another tube
as speech amplifier and modulator.
The Hartley or electron-coupled oscil-
lator works equally as well with either
triode or pentode tubes. The tank
coils usually are of high inductance
with many turns, resulting in a low Q
unless heavier wire is used. No. 22
enamel scems to be practical for most
tank circuits with No. 28 for the re-
ceiver loop circuits. The tank circuit
condenser has rather large capaci-
tance, and the variable tank padder
must be shunted with silver mica fixed
condensers when working at the low-
est frequencies.

Power supplies for the transmitter
can cither be the conventional a.c.
power supply with rectifier and filter
for permanent systems, or battery or
vibrator type supplies for portable ar-
rangements. When working at the
lower frequencics it is again necessary
to use vibrator type supplies for
portable transmitters in order to se-
cure the higher voltages necessary
cconomically.

The receiver circuits are a bit more
complex, however, the old TRF cir-
cuit is used exclusively. There would
be no advantage in using a superhet

RELAY
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45 v

Cy——1,000 mimfd. padder. Meissner

Co, C; Cy—25-100 mmfd. padder, Meissner
Cu Ci. Co—.1 mfd. @ 200 v. cond., Sprague
C,, Co—01 mfd. @ 200 ». cond.. Spraguc
Cy—500 mmfd. mica cond.. Sprague

Cy\—8 mfd. @ 150 wo. elec.. Spraguc

Ry, Ry. R:—2,000 ohm 1 w. res.. Centralab
R., Ri—100,000 ohm Vo w. res., Centralab

H

Ro—2 megohm Y5 wu. res., Centralab

1,—52 turns No. 28 P.E. close wound 18Y4" sq.
form

L., L., L,—125 mh. choke. Mecissner

Relay—Sensitive relay (1 ma. action), Guardian

Sw—S8PST switch, Mallory

Tubcs——thrce 1T4. one 154, R.C.A4.

TFig. 4.

circuit because of the low frequencies
involved, and selectivity becomes no
problem whatsoever. Impedance coup-
ling must be used for the lower fre-
quencies, the impedance consisting of
a choke coil and padder in parallel,
connected across the plate circuits of
the r.f. tubes. Since no i.f. coils are
available for frequencies below 100 ke.
these coils must be home-made affairs.
The receiver must have a rather high
sensitivity, at least three stages of
r.f. must be employed. The detector
may be either the standard diode cir-
cuit or for a slight increase in sensi-
tivity, a grid leak condenser type may
be employved.

In induction communication sys-
tems. the usual audio system prevails
in the receiver. and in induction con-
trol systems, a sensitive relay is in-
serted in the detector plate circuit. A
loop antenna is usually used, however,
in permanent locations the inverted L
or doublet antenna may be used.
Power supplies are the same as in the
transmitter depending on whether the
unit is used permanently in a fixed
location or for portable use. The most
economical arrangement is to use the
same power supply for both receiver
and transmitter with a switchover ar-
rangement for transmit or receive.

A 50 ke receiver designed especially for relay control.

Transmiiier Design

In considering the design of a 30 ke.
transmitter for induction control pur-
poses where no modulation is required,
there is only one main obstacle to
overcome and that is to secure a radi-
ator or loop of sufficient size to pro-
vide a usable induction field. In re-
ferring to Figure 1, the loop antenna
described will provide a fair induction
field, however, at these extremely low
radio frequencies, the loop should be
of considerable larger physical dimen-
sions. The circuit described will pro-
vide a usable field. However, a sensi-
tive receiver with a longer antenna
should be used for reception. It may
be worth mentioning here that there
is plenty of opportunity for ambitious
radio experimenters to design efficient
radiating loops for this frequency in
order to make use of the maximum
distance allowed for the operation of
induction systems.

The oscillators used at 50 ke. are
usually very stable and are simple to
construct. The shunt or series fed
Hartley requires only a single winding
tank coil and works out very well. The
circuit described in Fig. 1 is a shunt-
fed Hartley circuit. The tank coil
consists of a 4” bakelite form, close-

(Continued on puge 58)

Fig. 3. This 50 ke. induction receiver operates from a.e.-d.c. source.
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C1—1000 rvunfd. padder, Meissner
Ca, Cy, Cuy Cq, Cry, C\;—.1 mfd. @ 200 v. cond.,
S[Vragu(‘
Cy, Cu. C1:—25-100 mmfd. padder. Meissner
Ci, Cy, Cyyy, Ci—01 mfd. @ 200 ».
Sprague
Ciy, Ciz—.001 mfd. @ 400 v. cond., Sprague
Cre. Coo—10 mfd. @ 25 wo. clec., Sprague

35256T -

35L66T

cond., R

C1,—30 62 30 @ 150 w.v. dual elec., Sprague

Ry, R, R—400 ohm V5 w. res., Centralab

Ro, R;, R, Ryy—2000 ohm VY, w. res., Centralab

Rs, R, Ri:—100,000 ohm V5 w. res., Centralab

Ry—200,000 ohm Y3 w. res.. Centralab

w—2 megohm V5 w. res., Centralab

R1;—250.000 ohm wvol. cont. with Sw. (Sw. 1),
Centralab

Ry;—150 ohm V, w, res.. Centralab

Cio

L1—52 turns No. 28 P.E. close wound 18V," sq.
form

Ly, Ly, Li—125 mh. R.F. choke, Meissner

L.—85 wmh. R.F. choke, Meissner

Li—100 wma. Filter choke, Thordarson

T1—Output trans., 2500 ohm to v.c.. Thordarson

Tubes: 3—12SK7GT, I—125Q7GT, 1—35L6GT,
1—35Z5GT, National Union

Setober. 1912
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Radio Coat for Fighting Men

by S. R. WINTERS

The Radio Coat is more than a novelty. It may be developed into a

formidable weapon for fighting men.

and receiving station quilted

into a coat is the invention of a
Chicago man—Berkey E. Cover, Sr.
By uplifting the left arm, the wearer
of this unique radio garment may con-
duct a two-way conversation, thus be-
coming a walking-talking broadcasting
station. Self-contained, the unit in-
cludes microphone, receiver, transmit-
ter. earphones, upright antenna, and
batteries (the latter being carried in
the pocket).

Other than a novelty, this radio coat
enables soldiers to communicate with
each other, and their commanding of-
ficers; or sailors may converse with
one another on different ships. Fire-
men can send and receive instructions
while combating widespread confla-
grations in city buildings; policemen
on their beats may receive flashes
from headquarters and report riots.

This ultra-modern coat is made of
water-, weather- and fireproof fabric.
Tt is insulated with asbestos or another
non-conducting material, when worn
in summer or in the tropics. With a
microphone mounted on the cuff of one
sleeve of the coat, the earphones or
headphones stitched into the collar of
the garment-—and the batteries in-
serted in the pockets—the complete
ensemble, when worn, makes a man
appear as an inhabitant of Mars or
just lost from the dramatic pages of
an Orson Welles. The upright antenna
contributes further weirdness to the
picture. the aerial appearing as iso-
lated as a single, burnt-over tree after
a forest fire.

The collar of the coat, with which
is associated the earphones or headset,
is sufficiently wide to project up over
the ears when it is turned up. The
pockets, having inclined slits or open-
ings in the garment, are of ample
width and depth to accommodate the
batteries and other transmitting and
receiving units. These pockets are
supported from the belt, which is
placed between the lining and outer
material of the coat and is sewed at
the inside or otherwise secured in po-
sition. This belt, in reality, is a flat
tube and takes the form of a small
tunnel, which is lined with metallic
fiber or asbestos. Through this belt
or flat tube run the insulated wires as
conductors of the radio circuit. It in-
cludes a branch tube which extends
into the left-hand coat sleeve for per-

A COMPLETE radio broadcasting
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manent or detachable connections with
a transmitter or microphone. The lat-
ter may be raised freely to the mouth
for speaking into when sending verbal
instructions. Another branch of the
main tube or belt leads to the collar
in the back of the left-hand sleeve,
branching off at the neck for connec-
tions with a cross-piece on the collar,
having upright portions to connect
with the earphones or headset when
the collar is turned up.

The entire equipment is compact
and light in weight and, according to
the inventor, the wearer may walk
with an unchallenged movement, al-
though the upright, telescopic antenna
rod rears itself uncomfortably close to
the side of one’s head.

Referring to the drawings, and out-
lining constructional details of this
garment, the coat has the usual back
portion, left-front flap, and right-front
flap—to overlap and to be buttoned or
otherwise secured in a closed position.
The microphone may be stitched per-
manently on the sleeve or detachably
mounted in an opening in the sleeve,
with a protecting flap, as illustrated
in one of the diagrams. Similarly, the
earphones or headset may be mounted
in a secure position, with or without
a detachable plug and socket connec-
tions for associating the conductors
therewith. The earphones may also
be connected by an electric or flexible
band which fits over the head as an
additional support for the parts in
conjunction with the collar when
turned up, as illustrated in Figure 3
and Figure 4.

The back of the coat—in the rear of
the pocket and under the sleeve—is
provided with a mounting flange or
insulated bushing, supporting a spring
socket in an upright position. This
socket has a contact in the bottom,
connected to one of the conductors,
thus lending itself to support, detach-
ably, an upright aerial or rod, similar
to radio antennae on automobiles. This
rod is of the telescopic type, built in
sections, telescoping one within the
other. When attached to the radio
coat, this antenna rears itself upward
at the back of the wearer and at one
side of the head, approximately at the
shoulder, so as to restrict the free
movements of a person as little as pos-
sible. If desired, an eyelet (as shown
in Figure 1) may receive this aerial
for securing it against the garment.

www americanradiohistorv com

Radio circuits are withheld.

The stitching of the belt or flat
metallic tube is illustrated in the
sketches, although this conduit may be
mounted in other positions or between
the garment’s lining-—either secured
permanently or detachably. The dia-
gram, Fig. 7, shows the device as be-
ing of identical construction, although
the apparatus is mounted detachably
in position by spaced-ball and socket
fasteners or snaps. The snaps are
placed in the cloth of the coat and the
ball heads, to engage the snaps, are
mounted on the conduit. This is not
necessarily an arbitrary arrangement,
as other suitable means may be af-
forded for securing the conduit and
other parts, detachably, within the ra-
dio garment.

The wiring diagrams illustrate a
battery having one cell provided with
a terminal (51) and other cells having
additional terminals (52 and 53) the
terminal 51 being part of the receiv-
ing circuit and the terminal 52 being
a common return. The terminal 53 is
identified with a cell of the battery
for supplying the necessary power for
transmitting purposes. Ordinary single
plug and socket connections, or other
terminals may be provided for making
the usual electrical connections of the
conductors (54, 55, and 56), respec-
tively, with the terminals (51, 52 and
53). A conductor (57) leads from the
contact (45) of the antenna to the
aerial connection (58) on the trans-
mitter and receiver (28). Other ter-
minals (59, 60, and 61) have the con-
ductors (62, 63 and 64) lead from the
microphone (36) to the terminals (65,
66, and 67). Conductors (68 and 69)
lead from terminals (70 and 71) to the
earphones (40).

A switch, actuated by a spring and
normally set for receiving purposes, is
mounted on the transmitting and re-
ceiving unit. When the latter Iis
pressed against the action of the above
spring, the transmitter is placed in
position to send signals, by use of a
microphone (shown in Fig. 4), when
the left arm is raised, almost auto-
matically, so that the microphone is
placed before the mouth.

The receiving position, when em-
ploying this radio garment, is illus-
trated in Figure 3. The transmitter-
receiver unit is equipped with a stop
for the switch, or the former may be
an integral portion of the switch, such

(Continued on page 49)
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6-6—Scctronal siew shown in Fig, 5
N-¥—Secctronal vien shown in Fig. 6
25—Pocket for battery

20—DPLocket for radio equipment

AN—Transmntter and recener

32— Motallic tubing
33—Eatension tube

35—Hole 1 sleeve for microphone conndction
s6—AMicrophone

37—Conduit

$0—Head-phonds
J1—Hvad-phone band support
dd—Saket antenna
d5—Antenna sockar contact
d6—Adutciuna

" —dAdditional cyelet (antenna support)
SO—DBall head for engaging suaps
S1—Battiry nne to reconer
52— Caonmmmon battery nire
S3—Battiry mire to transmnticr

Detail~ of 1he radio cout. tulen from the original patent papers.

54. 55. 56—Baticry Icad wire
5"—Antenna wire

58—Antenna teriminal on tyansmitter and receiver
59. 60,61, 65. 66. 67—Binding post

62, 63, 64—Microphone wires
6N, 69—Head-phone wires

70, 71—Tecrmnals for head-phones

“2—8wuauch spring
73—Npring
74—Swich stop

Octobher.
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FM METAL-TREASURE LOCAT

by G. M. BETTIS

NE of the most frequent ap-
0 plications for specialized radio

equipment is its use in explor-
ing Mother Earth for metallic objects,
such as precious metals, hidden water
pipes, etc. This is not a new applica-
tion in any sense of the word, and radio
has been used for many such purposes.
Many pieces of apparatus have been
publicized, and some have worked ex-
tremely well. Others failed in their
mission to discover these hidden treas-
ures, inasmuch as their ability was
limited, and it was not possible to de-
tect metallic objects for more than a
few inches when hidden beneath the
surface of the ground.

Considerable experimental work has
been done in order to improve upon
existing methods. One such method is
described and illustrated in this ar-
ticle. It is known as an F.M. Locator.

The introduction of frequency-modu-
lation has afforded the experimenter
a new opportunity in the advancement
of this science, inasmuch as he prac-
tically has an entirely new theory
upon which to base his experiments.
This locator is an experimental ver-
sion, and is by no means the ultimate,
as far as being able to locate metal is
concerned. It is offered to those who
get real pleasure and satisfaction by
applying the principles set forth and
by conducting their work in such a
manner that they will in time not only
improve upon the efficiency of the unit,
but also to receive additional knowl-
edge on the characteristics of F.M. in
general.

We mentioned above that this is an
experimental piece of equipment, and
while it works very well, we feel that
we could have improved upon it, if we
had had proper laboratory equipment
for checking our results. We have had
considerable experience with ampli-
tude-modulated locators, not only
from the development standpoint, but
from actual operation in the field.

Cireunit PDesign

In order to reduce the overall weight
of the combined units, we decided to
use the new miniature tubes which
have standard 1.5 v. filaments in trans-
mitter and receiver.

The transmitter proper consists of
a 1G6GT audio oscillator tube, which
we use as a modulator; a 1N53GT in
the reactance stage; a 1A5GT as an
electron - coupled oscillator, which
works on 1.5 megacycles; and a 1Q5GT
as double-amplifier operating at 3
megacycles.

The receiver uses 3 miniature type
tubes in the TRF stages: a 1N53GT
serves as the demodulator and meter
indicator stage; two 1S5 tubes are
used in the discriminator stage (the
pentode section of one serves as an

22

This new application for FM ofiers

a chance to engage in some ex-

perimental work on basic units.

The correct position for the locator is shown. Both aural
and visual indication is had by using meter and headphones.

audio amplifier); and a 1S4 for power
output stage.

No 1.5 volt tube was available hav-
ing similar characteristics to that of
the 6H6, and it was necessary to use
two of the 1S5 type tubes in connec-
tion with a separate 1.5 volt battery
to supply current to one of the 1S5
types in order to complete the dis-
criminator stage.

The 1N5GT was given preference
for use in the demodulator stage be-
cause of its sharp, cut-off characteris-
tics. The operating frequency of this
F.M. locator is 3 megacycles. This may
be considered a rather high frequency
for metal locators, and in fact is a
rather unusually low frequency for

www americanradiohistorv com

F.M. However, this frequency is very
stable, as used in this F.M. locator. In
contrast, an A.M. locator operating at
such a frequency is inherently un-
stable. Another reason for the choice
of 3 megacycles was that the lowest
frequency that could be covered by the
IF transformers reached this particu-
lar limit. It is very important to have
a highly stable piece of equipment if
satisfactory results are to be had.

Cases and Chassis

The cases are made of white pine.
The joints of the cases are held with
glue. Each case has a sliding door at
the back.

The loop antenna is to be wound

RADIO NEWS
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with 4 turns No. 18 D.S.C. ecenter-
tapped. The transmitter loop is
bivoted around the bottom of loop

frame by using two machine screws
through the sides of the case. Coil
springs are used between loop {rame
and case. A 6-32 brass rod. 3'4” long,
with a small knob soldered to the front
end, mounts to the top of the loop
frame and protrudes from the top
front panel. This knob is used to pivot
foop. The loop of the receiver is held
with four wood screws and does not
hinge as the transmitter loop. Both
loops are mounted ;" inside of groove
for the sliding doors. .

The detail of the chassis with meas-
urements for making a drilling tem-
plate to drill and punch the PA-988
panels are shownin Figs.3 and 4. These
panels are first drilled and punched—
then bends are made.

The front panels of the transmitter
and receiver are drilled to match the
front part of the chassis. The panels
are fastened to the cases with oval
head wood screws and cup washers.

Reeceiver

The chassis will be assembled with
reference to Fig. 3, by putting the
54-TP sockets in %" holes where 1T4
type tubes are to be used and 78-7P
sockets in other %" holes: a MIPS
socket with 11-3K cushion is mounted
in a 1%” hole; from the back the
green, black, and red 78-1S sockets
are mounted in 3%"” holes at end of
chassis to take 70-1S matching plugs
that are soldered to leads of receiver
loop; the bias cell holder is mounted
at other end of chassis to front part
with flat head machine serews counter-
sunk; the 20140 midget condenser is
mounted to front part of chassis in
same manner; the three BL-3M and a
BL-3D wide band IF transformers are
put in place.

Now fasten the chassis to PM-1596

The two-unit locator is housed in identical carrving cases.
indicating meter, This is positioned to be in direct view for operator.

by mounting D-13-139 controls with
DP-982 dial plates in 34" holes on each
side of meter hole; No. 521 tip jacks
in 934" holes; SW-1119 switch with
SW-1036 plate in 2" hole; place 10007
dial on 20140 condenser shaft and
mount 10050 dial lock in %4,;” hole: and
the 0-160 d.c. microammeter meter in
2%"” hole. The name plates are
mounted on front panel in their re-
spective places.

With the assembly complete the
wiring of receiver as shown in Fig. 2
is the next step. The Minature tube
sockets and soldering lug wiring
should be {ree and no stiff connections
made. This caution will save some
Minature tubes. Be sure to note the
wiring of the first 1S5 Minature tube
as there is a separate “A” battery
and only the diode part of this tube is
used. All wiring should be carefully
checked and be sure the sockets of
the Minature tubes are connected
properly before any tubes are put in
sockets.

Note the

With tubes and bias cells in place
and hatteries connected the receiver
is ready to test and is also ready for
alignment providing everything checks
as it should.

Alignment—To align the discrimi-
nator stage use a VTVM connected
between points A and G. Feed a 3
megacycle signal into grid of demodu-
lator tube (the limiter of a FM hroad-
cast receiver).

Set secondary trimmer of BL-3D for
zero voltage belween points A and G.
Change signal frequency from 2.950
to 3.050 ke. alternately, keeping signal
input voltage constant. Adjust primary
trimmer until equal voltages of op-
posite polarity are developed between
points A and G. Readjust secondary
trimmer to obtain zero voltage be-
tween points A and G when signal
frequency is 3 me.

The meter in the receiver is used
to align the BL-3M transformers. Feed
a 3 me. signal into the grid of the
first tube. Adjust trimmers as if

(Fig. 1) Cireuit Diagram of the Transmitier Unit.
MODULATOR REACTANCE T OSCILLATOR DOUBLER — AMPLIFIER
AAAAA 1.8 M.C.
o ]i l 1ASGT «jciz DL -
cni ™ I
CS;EJ ! Q56T G
| L4 5; L5
clo ibJe
s RN
T L yce RB T cH4
1 cis Le
|'
J§ 1 EEITY
3 AR
r B+ Swz2 I—a J2
OFF ® ®90 V.
swi 225v¥ o ®ers v
te YIS V. A-Y g- A+Y 15 v a5V
Cr—.01 mfd. @ 200 . cond.. M-Nary R;-—50,000 ohm 15 w. Res., 1.R.C. Pancl—aluminum 77x18”, Bud No. PA-988
Co—.02 mfd. @ 400 ». cond., A‘Vlal(ory Ru Ri—.1 megohm 1 w. Res.. I.R.C. Panel—Grey crackle. 19”x153%4”, Bud No. 1596
Ca—8 mifd. @ 150 wa. Elce., Maliory R-—40.000 ohni V5 w. Res., I.R.C. Miscellaneous:
s Coo Coo Coo Gy, C5—.003 mfd. @ 400 ». R, Ry—50 ol V5 w. Res.. 1.R.C. 78-1L socket, 70-1L plug

Cond.. Mallory

Cy—.006 mfd. @ 400 v. cond., Mallory
o 1140 mmfd. ultra midget rariable cond.,
Millen No. 20140

C1~—100 mmfd. mica cond.. Mallory

C1—250 mmfd. mica cond.. Mallory
v—75-225 mmf. Trimmer, Mcissner,
7003

Cin—d mfd. @ 150 w.v, Elec.. Mallory

R\—50.000 ahm Rhcostat (midget), I.R.C. No.
Di13-123

Ro—100,000 ohm Rhcostat (midget), 1.R.C. No.
Dr13-128

R.—1000 ohn V> w, Res., I.R.C.

Ry—.5 megohm V5 w. Res., I.R.C.

No. 22-

R —15.000 ohm V5 w. Res., 1.R.C.

T1—Audio transformer 3-1 ratio. Thordarson

Ly, Lo, Li—R.F.C. 2.5 wmh.. Mcissner

Ly—Sce text (80 turns C.T.)

Ly—R.F.C. Iron core 30 mh., Meissner No. 19-
6842

Le—Loop Antenna (sce text)

Su1—8PST Switch, Mallory

Suw—8P5P selector snatch, Mallory No. 3215]

Ji. Jo—Jack. Bud No. PJ.837

Tubes—1 each 1G6GT, INSGT, 145GT, 1Q5GT,
Syl ania

Two 45 +. "‘B" batteries, Burgess No. Z30NX

Two 1.5 ». Batteries, Burgess No. 2FB

1 Each, Amphenol No.
Red

o
1 Each, Amphenol No.
Black
2—Awmphenol MIPS8, octal sockets
2—dAmphenol 11-3K socket cushions
2——Millen 33008 Ceramic octal sockets
1—Millen 33004 Ceramic 4 pin socket
1—AMiHen 45004 coil form 4 pin
2—Dial plates. Bud No. DP-982
2—Dials, Millen No. 10007
2—Dial locks, Millen No. 10050
1—Dial plate, Mallory No. 384
1—=S8hield can, Bud No. SH-293
1—tube shicld, Millen No. 80008

78-1L socket, 70-1L plug

Oectober. 19142
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Each battery is tied down securely. Note neatness of construction.

aligning standard IF channels. Tune
for maximum current indication. Lis-
ten in headphones and do not set meter
control so the set will regenerate as
this will cause the meter to draw too
much current. This job of alignment
can be properly done by a radio
serviceman and proper alignment is
very important for good results.

The receiver panel is ready to place
in case and fix glue blocks to hold
hatteries in place for permanent con-
nection. Plug in the loop and adjust
condenser 20140. The only other ad-
justment will be condenser 20140 when
the transmitter is finished and of
course the gain and meter controls.

Transmitler

The chassis of the transmitter will
be assembled with reference to Fig. 4,
by putting MIP8 sockets with 11-3K
cushions in the two 114” holes at left;
33004 socket in center 1% " hole; 33008
sockets in other two 1%” holes; 78-1L
sockets in 3" holes at end of chassis

to take 70-1L plugs on loop; PJ-837
jacks in %" holes on back flange of
chassis; two 20140 condensers in center
and right front of chassis with
countersunk flat head machine screws;
and audio transformer in same man-
ner.

Now fasten PA-988 transmitter
chassis to PM-1596 front panel, by
mounting D13-123 control with DP-982
dial plate in 3" holes at left; D13-128
control with DP-982 dial plate in next
3¢” hole; SPST switch in %4” hole in
center; place 10007 dials on condenser
20140 shafts; 10050 locks in #4” holes;
3215J switch with 384 dial plate in 3"
hole between condensers; attach knobs
to control and switch shafts; to com-
plete assembly put name plates in
their respective places.

The transmitter is wired as shown
in Fig. 1. The loop is wound with 5
turns of No. 18 DSC wire and held
in place with coil dope. Both the re-
ceiver and transmitter loops should be
wound on wood frames made as large

Fig. 2—Circuit of the receiver section.

as possible to mount in the rear of
their respective cabinets, approxi-
mately 17" x 14”.

The oscillator coil is wound with
No. 30 DSC wire on 45004 coil form
with 80 turns close wound tapped at
the center and doped. The oscillator
coil is shielded with SH-293 shield can.
The oscillator tube is also shielded
with 80008 round shield. The modu-
lator and reactance as well as the de-
modulator tubes are also shielded.

With the wiring finished the os-
cillator 1A5GT tube is plugged in and
transmitter placed close to a receiver
or a signal tracer is used and the oS-
cillator tuned to 1500 kc. A milliam-
meter is connected in plate circuit
jacks of both oscillator and amplifier
in tuning the transmitter. The ampli-
fier-doubler tube is plugged in and
tuned to 3 mec. Proper adjustment of
condenser C12 of Fig. 1 will be neces-
sary for maximum output of trans-
mitter.

The oscillator and amplifier will be
readjusted for maximum signal
strength on meter of the FM receiver
of this Locator. Adjust condenser
20140 of receiver for maximum signal
in this alignment of the two units.
Now the reactance 1N5GT tube and
modulator 1G6GT tube are ready to
plug in and adjustment of the tone,
modulator, and volume or power con-
trols of transmitter will be necessary
to produce a strong signal in the re-
ceiver.

The Z3ON and 2FBP batteries
should be firmly held in place by glue
blocks and small metal strips and
screws in both the transmitter and re-
ceiver.

With the two units complete and
working efficiently, which can be
tested by moving them apart and turn-

(Continued on page 57)

C, —140 mmfd. midget variable cond., Millen
£20140
C.. Ci—.02 mfd. @ 200 ». cond., Mallory
C,, Cs, C5, Cu. Cip Ciuw €1t —.01 mfd. @ 400 .
cond.. Mallory
Ci—38 mid. @ 150 w.v. clec. cond., Mallory
Cq, Crs, C12.—100 mmfd. mica cond.. Mallory
C:—.001 mfd. @ 400 ». cond., Mallory
Cp—.1 mfd. @ 200 ». cond., Mallory
Ci;. C1v—.05 mfd. @ 400 ». cond., Mallory
C,.—.002 mfd.” @ 400 ». cond.. Mallory
.. Rs. Ry, Ry, Ryi:—350,000 ohm Y5 w. Res.,
.K.C.
R.. Rs, Ryg
R.. Ri—40,000 ohm Y2 w. Res., I.
R R, Rip. Roy—10,000 ohm Y2 w.

1,000 ohm Y3 w. Res,. I.R.C,
R.C.
Res., 1.R.C.

L R15 A
T4 T T4 T2 T4 T3 INSGT Ta I {
Lt R3 ~2 | B ~ > 71
o 3 3 4 |
EF AWA B = o '_J L
3 &t _L 0! b3 qrz o ol .
3 3 k 2 RI4 n
ST: R2 -Fa ST R6 T_‘cs '::[- & T—L = _ |
[ ! : =T
y Ri2
g+ Yasv
a-Ye-
j
a-Yil4v 8+ Yoov m

/

Ri.. Ror—2 megohm Pot.. L.R.C.
5. Ris, Ri-, Rig—100,000 ohm Y5 w. Res., I.R.C.
R, —10 megohm Y> w. Kes., LR.C.
R.—3 megohm Y5 w. Res., 1.R.C.
w1+ Roy—1 megohm Y5 w. Res., 1.R.C.
T, To. To—3 m.c. LF, trans. (wide band), Brown-
ing Lab ZBL-3M
T,—Discriminator trans., Browning Lab 2BL-3D
L,—Loop antenna (see text) 4 turns C.1.
M—0-100 D.C. microammeter, Simpson or Trip-

lent
Tubes—I1—IN5SGT; 3—1T4; 2—1585; 1—184,
Slyvania
P—Crystal headphones. Brush
B.C—two 1 »., two 1Y, v., Mallory (bias cells)
Swy—DSPT Switch, Bud =SW-1119

4 __f
Batteries—two Burgess Z30NX 45 v.
two Burgess 2FBP 1.5 ».
Miscellaneous:
sockets. Amphenol Z54-7P
sockets, bakelite Amphenol 278-7P
socket. Amphenol MIP8
socket cushion, Amphenol 211-3K
sockets (pin), Amphenol 778-18
plugs. Amphenol 370-18
aluminum panel (7" x 18”). Bud 3PA-988
panel (front) (153" x 19”), Bud £PM1596
dial plates, Bud 2DP-982
switch plate, Bud $SW-1036
dial Millen £10007
dial lock, Millen 210050

L N N L Ll RV
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Ohmite Ferrule Resistors
The Ohmite ferrule resistor has been
designed for easy interchangeability
without the use of tools. An even
winding of resistance wire on a cer-
amic core is protected by an Ohniite
vitreous enamel coating. The wire is

terminated on metal bands or ferrules
which permit mounting in fuse clips.
Ferrules are cup, sleeve, or cartridge
type.

Special ceramic cores are available
which, with special coating, will with-
stand the temperature shock test of
repeated immersions alternately from
ice cold water to hot water. Protec-
tive coatings which pass salt water
immersion tests are also available.

The ferrule type of resistor is par-
ticularly applicable for use in the
Navy, in the Signal Corps, on Army
aircraft and on railroads. Units can
be supplied in accordance with Navy
specifications. Wide range of sizes.

For details write to Ohmite Manu-
facturing Company, 4835 Flournoy
Street, Department 5M, Chicago, Illi-
nois.

Sprague Dry Electrolytics Replace
Aluminum Can Types

Not a substitute, but a specially
built tubular cardboard dry electro-
lytic, the new Sprague Type WR Wet
Replacement Capacitors are especially
constructed for use in place of wet
electrolytics which, due to their alu-
minum thread-neck cans, are unob-
tainable because of war restrictions.
They also replace various aluminum
can type dry electrolytics, now no
longer available.

Although standard dry electrolytic
condensers can sometimes be used as
wet replacements, the safety margin
is likely to be insufficient in many ap-
plications. Hence, Sprague Type WR's
have a much higher voltage formation
than standard drys to insure them
standing up under the high peak volt-
ages which are impressed on wet elee-
trolytics. Also, they're built to handle
the AC ripples that might cause stand-
ard 450 volt dry electrolytics to over-
heat to a point where they break down.

Detober. 1912

The diameter of WR's is the same as
that of standard wets so they will fit
the screw-type can mounting holes.
Their metal feet can then be soldered
to the chassis for firm mounting.

Sprugue Type WR’s are now avail-
able in three sizes, WR-8 which re-
places wet or dry electrolytics in ca-
pacities from 4 to 8 mfds.; WR-16
which replaces capacities from 12 to
18 mfds.; and WR-25 which replaces
capacities from 20 to 40 mfds. These
new units are now being featured by
Sprague jobbers. Descriptive litera-
ture will gladly be sent upon request
to Sprague Products Company, North
Adams, Mass.

New Ghirardi Rool: Display

A striking new improved “silent
salesman” display for Ghirardi books
compels attention by its patriotic color
scheme and exhortations to “Train
Yourself—Help Ycur Country—Learn
Radio Quickly!”’

Designed for more convenient exam-
ination of Ghiruardi books and litera-
ture, this handsome stand embodies
many sales-boosting features that
merit its prominent display on every
retail counter.

Larger pockets for an ample supply
of circulars cut down the necessity of
frequent refillings. Circulars stand
erect, a new pocket arrangement ban-
ishing the unsightly nuisance of cir-
culars flopping forward.

The convenient reading rack below
the three Ghirardi’s books urges the
prospect to “Examine Them Here.”

The books themselves are safely at-
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tached to the display by silk covered
wire cords and, when standing in place,
tilt slightly into the display for im-
proved visibility.

Red, white and blue lettering, with
a durable finish of light blue washable
lacquer, achieve an eye-stopping effect
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that focuses attention on the attrac-
tive display and invites examination
of books and literature alike.

These valuable silent salesmen are
available to all jobbers stocking Radio
& Technical Publishing Co.’s books, 45
Astor Place, N.Y.C.

New RCP Eleetronic Limit Bridge

Highly accurate resistance measure-
ments can now be made speedily with
a new Electronic Limit Bridge an-
nounced by Ruadio City Products Co.

and designated as RCP Model No. 670.
This fine precision instrument is a
boon to many industrial plants whose
requirements are for rapid testing
within narrow tolerances. A direct
reading is given of the percent devia-
tion, in either plus or minus direction,
of resistance values compared to any
predetermined standard.

The dial of RCP Model No. 670 is
calibrated from zero center to ten per-
cent deviation on either side. With
each main division on the dial indicat-
ing one-half of one percent, iractional
divisions showing deviations of one-
tenth of one percent can be read quick-
ly and easily, and approvals or rejec-
tions promptly determined.

Comparison is made against a pre-
determined internal standard of any
arbitrary value selected. While this
is supplied as part of the bridge, pro-
vision is also made for using any other
value of resistance desired by switch-
ing to “External Standard” and con-
necting the new standard value to the
corresponding terminals.

Component resistors are accurate to
one-tenth of one percent and the in-
dicating meter is a 4%-inch galva-
nometer having a sensitivity of 25-0-25
microamperes.

RCP Model No. 670 is battery oper-

(Continued on page 54)
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AVIATION RADIO COURSE

by PAUL W. KARROL

Radio communications proteets the pilot both at the
takeoff as well as during the landing procedure.

T numerous airports throughout
A the nation, aircraft of every de-
seription daily take-off and land
systematically without accident. Over
our airlanes gigantic airliners fly
safely and quickly to their destina-
tions carrying mail, express, and pas-
sengers. Our military and naval air-
craft are constantly shuttling back
and forth between stations and patrol
areas, flying on certain air routes
known only to those directly concerned
with the coordinated movement of air-
craft. Training planes containing em-
bryo and advanced students who are
becoming more proficient with each
flight continually take-off and land at
certain training fields. For the num-
ber of aircraft in the air at any given
time on any given day, there are rela-
tively few accidents. Now the ques-
tion arises, “‘How is all this movement
of aircraft controlled?”

Teletype net-works, wire intercom-
munication (interphone) systems, con-
trol tower radio systems, marker bea-
con and radio range facilities, and
commercial radio systems, all play im-
portant parts in affecting coordinated
air traffic control. (By coordinated air
traffic control is meant the systematic
dispatching of scheduled and non-
scheduled aircraft, the pre-flight as-
signment of specific air routes to be
flown at certain altitudes, the routing
of aircraft in flight around bad
weather areas, and the methodical in-
struction of pilots who are about to
land and take-off.)

Much credit must be given our air-
lines and governmental agencies such
as the CAA and naval and military air
forces for their contributions to better
and safer flying by perfecting and as-
sisting in the perfection of certain
radio aids to air navigation which have
many times proven their worth. The
United States Weather Bureau in co-
operation with our airlines. CAA, etc,,
must also be commended for the fine
service rendered during the past ten
years. For without the aid of those
just mentioned, modern day cross-
country flying would not be what it is
today.

Prior to a flight, the pilot obtains
what is known as a “flight plan.” This
plan written out for him by the air-
port dispatcher (after contacting the
airways traffic control station) con-
tains all the information he will need
for his flight. He will be told what
routes to take, what altitude he should
fly at, the weather along his course
and destination, the wind direction and
velocity at certain altitudes at certain
points along his main course and any
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additional information which he may
desire.

After warming his plane up on the
apron (mat extending from hangar to
runways) he calls the control tower
by radio for a clearance to take-off
and instructions pertinent to the run-
way he should use, etc. The control
tower operator will then make a care-
ful but quick check on aircraft flying
in his control area, contact the pilot,
give him wind direction and allow him
to take-off.

All the while the pilot is taking off
and for some distance away from the
airport (usually six to eight miles) he
will keep his receiver tuned to the con-
trol tower until it is time for him to
tune his receiver to the radio range
station he will approach first. All
along his flight route he will keep in
touch at regular intervals with CAA
ground stations and advise them of his
position and his estimated time of ar-
rival over a given station. If the
weather changes at points along his
course he will be given this informa-
tion on his contacts and can be di-
rected if necessary, out of stormy

Radio Receptor SMRA Transmitter.
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areas, thus saving much time and pos-
sible trouble. Upon arriving at his
destination he will call the control
tower (usually fifteen minutes out)
and ask for landing instructions. The
control tower makes another check on
local flying aircraft or approaching
aircraft and issues his instructions.
After landing, the pilot may receive
additional instructions relative to the
point to which he should taxi his air-
craft. We can readily call a flight in
which two-way radio is used as de-
scribed above, a “radio directed flight.”

All the while the pilot is in the air,
many things are happening on the
ground which concern him. His de-
parture is teletyped to stations on his
course, who check on weather condi-
tions and other aircraft. If radical
changes in the weather occur, this in-
formation is then given immediately
to the pilot via radio. If other aircraft
are flying on or near his course he is
also advised. Unless messages are of
an urgent nature (classified) most of
the flight information is given to the
pilot on schedule.

Airway traffic control stations (the
nerve centers of the traffic control
systems) keep accurate check on all
aircraft in the air, thus assuring free
movement of all aircraft and ‘“scat-
tered arrival.”” The latter is achieved
by dispatching aircraft at intervals
distant enough so that aircraft bound
for the same destination do not arrive
at exactly the same time. The need
for coordinated air traffic control can
be readily seen when it is realized that
many aircraft are sometimes in the
air, on the same courses at the same
time flying in conditions of poor visi-
bility. Without coordinated traffic con-
trol, collisions would result and air-
port traffic control facilities would be
taxed by the arrival of too many air-
craft at one given time.

When a large number of aircraft
desire to land at an airport, the con-
irol tower operator must assign each
aircraft a certain altitude and require
each to circle the field until called and
given specific landing instructions.
Where the weather is “closing in” fast,
the control tower operator must work
quickly and carefully. If there are
aircraft not equipped with radio
among those who wish to land and the
“light” or “traffic gun” must be used,
two operators must be used to effec-
tively control traffic.

The light gun is capable of throw-
ing three beams, viz., white, red, and
green. When the red beam is given
the pilot, it is the signal for him to
taxi back to the apron or for him to
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stay In his present position or for an
aircraft in flight to circle the field. If
the green light is flashed, the pilot
may take-off or land. The white light
is the signal for the pilot to taxi to
the take-off strip. In cases where the
control tower transmitter becomes in-
operative, the light gun is also used
to direct radio cquipped aireraft.

The frequency most generally used
for airport traffic control work is 278
Kilocycles. Receivers in the control
tower will usually be tuned to 3103,
6210, and between 200 to 400 kilocycles
(airways radio range and weather se-
quence broadcasts), and to airlines
and military frequencies. As many as
cight receivers will be found in the
control tower of a medium sized air-
port. These sels will have been de-
signed for control tower work, employ
superheterodyne circuits, have a mini-
mum sensitivity of at least 5 «v/m and
employ either loudspeakers or head-
phones or both. In order that trans-
missions may be received from distant
as well as local stations there is usu-
ally provided a means whereby the re-
ceiver is operating at full sensitivity
and will not “blast” on local signals.
Automatic volume control and manu-
ally operated sensitivity gain control
circuits are usually incorporated in
airport receivers. Where only one or
two frequencies must be received, the
receiver may be equipped with crystal
control, thus assuring frequency sta-
bility. The band width of such receiv-
ers is never more than ten nor less
than five kilocycles.

The transmitter may be remotely
operated or be installed in the control
tower proper, and have a minimum of
15 watts output into the antenna. The
necessity for restricting the power of
the airport traffic control transmitter
is due in part to area limitations. That
is, where airports are located rela-
tively near each other, interference
may result if high power is used. Too,
there is no immediate necessity for
using a transmitter having high power
output because only a certain limited
arca must be covered and can be cov-
cred with a low power set. Some
transmitters are designed so that an
increase of power may be realized by
merely flipping a switch; this increase

Fig. 1.
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The famous Link Trainer has made it possible to instruct
students in simulated flight procedure in the classroom.

in power only being used in cases of
extreme emergency. Station interfer-
ence, especially at crowded fields, cre-
ales confusion and much time is
wasted attempting to contact depart-
ing and approaching aircraft. The
modulation capabilities of the airport
transmitter must be high in order to
cope with signal to noise ratios at vari-
ous locations. The speech equipment
must be capable of delivering those
frequencies essential to good intelligi-
bility; and to this end most manufac-
turers have utilized the best equip-
ment obtainable in their airport trans-
mitters.

The new UHF equipment employed
at the larger airports seems to be
much more efficient than the “old”
low frequency apparatus; and gradu-
ally will replace all existing low fre-
quency equipment. This will necessi-
tate changing all aircraft equipment
either totally or in part. Some types
of equipment designed for low fre-
quency operation can be converted to
UHF, but the expense involved would
nearly purchase a new set specifically
designed for UHF work. The latter is,
of course, more desirable. In those
sets costing less than $60.00, circuit
changes may not prove difficult and
the conversion can be made for a small
amount. However, no data is yet
available which concerns the conver-
sion of low {requency equipment.

The advantages of UHF for airport
traffic control are numerous. When it
is considered that the signal to noise
ratio of an UHF set as compared to
the low frequency apparatus is ex-
tremely high; and considering the fre-
quencies available, it is little wonder
that an “all-out” adoption of UHF
equipment is underway. If FM is
used many stations separated only by
control area boundaries can use one
frequency; the power being the factor
limiting coverage. There is no reason
to believe, however, that FM will be
used.

At those landing fields where train-
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ing of student pilots is progressing, the
air traffic problem is large. This is
especially true at those fields where
scheduled and non-scheduled or itiner-
ant aircraft land and take-off in addi-
tion to student operated aircraft. The
problem is a major one because it is
necessary to dispatch the students at
given intervals and at the same time
take care of other aircraft. Usually,
two or more control towers each hav-
ing a transmitter and/or transmitters
operating on different frequencies can
readily take care of any air traffic
situation. These control towers will be
linked together with an interphone
system which enables the operators to
coordinate their activities in such a
(Continued on page 45)

Western Electric 10A aviation transmitter.
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PRACTICAL RADIO COURSE

by ALFRED A. GHIRARDI

The subject of Reactance deals with Inductive and Capacitive

cirenits. Efficient tuning depends on these important topices.

Reactance of Inductances
HE e.m.f. applied to a direct-cur-
I rent circuit is opposed only by the
ohmic resistance of the circuit.
As we have said in a previous lesson,
the ohmic resistance depends upon the
material, length, area, and tempera-
ture. In an alternating-current cir-
cuit containing inductance, the situa-
tion is somewhat different. The ap-
plied e.m.f. is opposed not only by the
ohmic resistance, but also by the self-
induced e.m.f. set up in the inductance
by the rapidly varying magnetic field.
The self-induced or counter e.m.f. is
opposite in direction to the applied
¢.m.f. at every instant.

Therefore, in an a.c. circuit, self-in-
duction acts just like resistance in the
sense of “impeding” or opposing the
flow of the current. This effect of self-
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induction in impeding the flow of cur-
rent is known as inductive reactance.
It is equivalent to the opposition which
a certain number of ohms of resistance
would have on the current flow. In-
ductive reactance is represented by the
symbol X;, and is measured in ohms,
exactly like resistance.

While we commonly express induc-
tive reactance in ohms, just as we do
ohmic resistance, the important dis-
tinctions between them should always
be kept in mind. The ohmic resistance
of a conductor depends only upon its
material, length, area, and tempera-
ture. A given conductor has the same
ohmic resistance whether it is straight
or coiled up. In contrast to this, the
inductive reactance of a conductor in-
creases if the conductor is in coiled
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form, and also increases if a path
through highly permeable magnetic
material is provided for its magnetic
field.

The ohmic resistance is independent
of the frequency (for all frequencies
below that at which “skin effect” be-
coemes appreciable), as illustrated at
(a) of Fig. 1, whereas the inductive
reactance increases directly as the fre-
quency is increased (for then the
magnetic field around the conductors
varies a greater number of times per
second, the wires are cut by it more
irequently, and a greater counter
e.m.f. is developed). This is illustrated
at (b) of Fig. 1.

Because of this, circuits and coils
containing a low ohmic resistance, but
some inductance, may offer little op-
position to the flow of current of low
frequencies, but appreciable opposition
(reactance) to the passage of currents
at the high frequencies is encountered
in the circuits of radio equipment. In
fact, this property is often utilized in
what are known as low-pass filters.
Inductances are purposely connected
into the circuit, and pass the low-fre-
quency currents with little opposition,
but greatly impede the flow of currents
of high frequency.

The inductive reactance X, of a cir-
cuit, in ohms, may be calculated if the
frequency f in cycles per second, and
the inductance L in henries, are known.
The formula is:

X, = 2rfL = 6.28fL

The calculation of the inductive re-
actance of a radio component may be
iltustrated by the following example:

Example: What is the reactance of
a 30-henry filter choke coil at a fre-
quency of 60 cycles per sec., neglect-
ing its ohmic resistance? At 120 cy-
cles?

Solution: X; = 6.28fL = 6.28 X 60 X
30 = 11,308 ohms at 60 cycles. At 120
cvcles per sec., X; = 6.28 X 120 X 30
= 22,616 ohms.

Note that the reactance or opposi-
tion which the inductance offers to the
flow of current is twice as much at a
frequency of 120 cycles as at 60 cycles.
Note also how much an inductance of
only 30 henries opposes the flow of
current. At 60 cycles it opposes it just
as much as would a pure resistor of
11,308 ohms; and at 120 cycles it op-
poses it as much as would a resistor of
22,616 ohms.

In our discussion thus far, we have
neglected to consider the ohmic re-
sistance of the inductive circuit. Ac-
tually, every circuit contains resist-
ance; in fact, every inductance itself

www americanradiohistorv com

uses wire in its construction and,
therefore, has resistance. The total
impeding force presented to the flow
of current in a practical inductive cir-
cuit therefore consists of both the in-
ductive reactance and the ohmic re-
sistance. The combined effect of the
reactance and the resistance is called
the impedance of the circuit, desig-
nated by the symbol Z. Impedance,
like reactance, is expressed in ohms.
The impedance in ohms of any in-
ductive a.c. circuit is expressed by the
formula
Z = VR2 + X2 = VR? + (6.28fL)?
Suppose the ohmic resistance of the
30-henry filter choke, considered in the
previous example, is 25 ohms. The to-
tal impedance which it presents to the
flow of 60-cycle current will then be:
Z = V252 4+ 11,3082 = 11,310 ohms.
Therefore, this 30-henry choke offers
a total impedance of 11,310 ohms to
the flow of 60-cycle alternating cur-
rent, as compared to only 25 ohms re-
sistance it offers to the flow of un-
varying direct current. This illus-
trates the powerful current-opposing
effect inductances may be made to
have in a.c. circuits.

Reactance of Condensers

When a condenser is connected in an
alternating-current circuit, as shown
at (¢) of Fig. 1, a periodic transfer of
electrons takes place from one plate
around through the circuit into the
other plate and back again many times
every second, depending upon the fre-
quency of the alternating e.m.f. ap-
plied to the circuit. This constitutes
a flow of alternating current in the
circuit. The intensity of the current
(amperes) depends upon the number
of electrons which flow past any given
point in a second. It is evident that
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this number is directly proportional to
the frequency of the applied e.m.f. and
also to the capacity (electrical size)
of the condenser. In other words, the
higher the frequency of a given applied
e.m.f., or the greater the capacity of
the condenser, the stronger is the cur-
rent which flows, and therefore the less
is the opposition which the condenser
offers to the flow of current in the cir-
cuit. This opposition is called capaci-
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tive reactunce, and is expressed in
ohms. It is represented by the symbol
X

.
In regard to frequency and capacity
then, capacitive reactance varies or
acts in a manncr directly opposite to
that of inductive reactance. Inductive
reactance increases as the frequency
or inductance is increascd; capacitive
reactance decreuses as the frequency
or capacity is increased. This should
be remembered, as it forms the basis
of the important principle of elcctrical
resonance or tuning, which will be ex-
Flained presently.

The capacitive reactance X, of a
circuit, in ohms, may be calculated if
the frequency f, in cycles per second,
and the capacity C, in farads, are

known. The formula is:
1 1
c 27rjc 6. )Sjc

The calculation of the capacitive re-
actance of a radio condenser may be il-
lustrated by the following example:

Example: What is the reactance of-
fered by a 2 ufd. condenser when con-
nected in a circuit to which a 100 cycle
em.f. is applied? What is the react-
ance if the frequency of the e.m.f. is
100,000 cycles?

1
At 100 cycles X. =

Solution: I
6.28fc¢

_ 796 ohms.

" 6.28 X 100 X 0.000002

(Note: 2 mfd.
0.000002 farads)
At 100,000 cycles X, =

is equivalent to

—0.796 ohms.
6.28 X 100.000 X 0.000002

It is evident from this example that
a given condenser offers much less re-
actance or opposition to the flow of
currents of high frequency than to
currents of lower frequency. This is
to be expected, of course, since at the
high frequencies the condenser plates
are being charged and discharged
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niore frequently, resulting in a greater
total flow of electrons around the cir-
cuit each second, and hence a greater
number of amperes of current, which
means the condenser has less react-
ance. This characteristic of con-
densers is utilized in electrical filters
employed in radio and telephone work
where condensers are used to by-pass
currents of high frequencies (because
of the low rcactance they offer to
these frequencies), and choke back
currents of low frequencies (due to the
much greater reactance they offer to
these frequencies),

\When a circuit contains inductance,
capacity and resistance in series, as

Qectober. 1942

illustrated at (a) of Fig. 2, the net re-
actance, X, of the inductance and con-
denser at any particular frequency is
cqual to the arithmetical difference
between their individual reactances at
this frequency (since they act oppo-
sitely in the circuit). Hence X =
X;, — X.. In any case, the smaller of
the two reactances re-subtracted from
the larger one and the net reactance,
X, has the characteristics of the larger
one, whose effect predominates in the
circuit at that frequency. If the net
reactances for such a combination
were calculated and charted, we would
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get the resultant graph shown at (b)
of Fig. 2. At the lower frequencies,
the capacitive reactance predominates.
As the frequency is increased, the net
reactance decreases toward the zero
line in a regular curve, and passes
through zero at some point T. At this
point, the inductive and capacitive re-
actances are equal and opposite in ef-
fect so the net reactance is zero. As
the frequency is further increased, the
inductive reactance predominates, and
the net reactance curve increases and
continues upward.

At the particular frequency repre-
sented by the point T, since the induc-
tive and capacitive reactances equal
each other, the only opposition to the
flow of current in the circuit is that
presented by the ohmic resistance R
alone, and the maximum amount of
current will flow through the series
circuit. This frequency is known as
the resonance frequency of the par-
ticular coil and condenser combination,
and the circuit is said to be in reso-
nance or tuned at this frequency. At
the resonance frequency then, the in-
ductive reactance 6.28fL must equal

the capacitive reactance

6.28fC
Hence:
1
6.28fL —
6.28fC
or f- - ——— (at resonance)
6.28 VLC
From this fundamental relation, it
is possible to calculate:
(a) the frequency at which reso-
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nance will occur with a given induct-
ance and capacity connected in series
with each other;

(b) the inductance required to pro-
duce resonance with a particular ca-
pacity at a particular frequency:

(¢) the capacity required to produce
resonance with a particular induct-
ance at a particular frequency.

In order to illustrate, in a practical
manner, how the condition of reso-
nance can be utilized to offset the cur-
rent-impeding effects of either capaci-
tive or inductive reactance in a series
circuit, refer to (a) of Fig. 3. Here, a
100-cycle a.c. voltage of 200 volts is
being applied to a circuit comprising
an inductance L of 50 henries and a
resistance R of 2 ohms. The total im-
pedance Z which this circuit would of-
fer to the flow of current at this fre-
quency would be:

Z= V(R)2+ (6.28/L)2 =
V(2)2+ (6.28 X100 X 50)2 = 178 ohms.
The current which would flow in the
circuit would be:
E 200
I=—-— =" —112 amperes
Z 178

Now let us see how much current
this same applied 100-cycle voltage of
200 volts will send through the circuit
if a condenser C of the proper value
to produce resonance at this frequency

is connected in series with it. Since
at resonance
1

6.28/L - -~ C= ;

6. 28fC (6.28f)2 L

consequently, the value of C required
to produce resonance in this circuit is:

1
(628 X 100)2 X 50

0.00000005 farads, or 0.05 wfd.

The current which would flow through
the resonant circuit would be:
I— E = E09: 100 amperes
R 2

The tremendous importance of reso-
nant circuits is demonstrated by this
example. By introducing a condenser
C of the proper value to produce reson-
ance with the inductance L in the cir-
cuit at the existing frequency, the cur-
rent flowing inthe circuit was increased
from 1.12 amperes to 100 amperes!
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Resonant series circuits are em-
ployed extensively in radio receivers in
order to receive with maximum
strength the signals of only the de-
sired radio stations by presenting a
minimum amount of impedance to the

(Continued on puge 60)
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CENTRALIZED SOUND
IN AN ORDNANCE PLANT

by SIDNEY HAR

The David Bogen Company

MAN and HASKEL A. BLAIR

Efficiency in military and civilian production and training

plants has been stepped up as the result of new Sound Systems.

WO of the most vital arms of the

I United States Army have always

been Ordnance and Proving. The
new and daily growing army has con-
stantly expanded its facilities for test-
ing new equipment and has embarked
upon an extensive program of training
ordnance men.

This article deals with a sound dis-
tribution system, specially designed by
the David Bogen Company to satisfy
the unusual requirements of a com-
bined Proving Grounds and Ordnance
Training Center.

A previous article dealt with a sys-
tem employed by a Naval air station.
The system was large—it covered con-
siderable area and a large number of
cadet barracks, but the areas covered
might very well be lost, were they to
be transplanted to the center to be dis-
cussed.

There are over 30 barrack blocks,
most of them as long as a quarter
mile, and each containing as many as
20 barracks, a separate mess hall, ma-
chine and testing buildings, and other
facilities. The blocks have been so
planned that the buildings enclose a
drill area or parade ground and there
is, in addition, a gigantic drill area ap-
proximately equal to 4 square barrack
blocks in size.

The sound distribution system, it
was originally decided, should cover
every block, all connecting roads, the
warehouse areas and the main drill
area. For purposes of economy, it was
decided to establish a system, the
prime function of which would be to
cover the ground areas involved, and
not necessarily to distribute signals
inside the various buildings. Signals
were, however, to be of sufficiently
high level to carry inside the various
buildings. Thus, additional wiring and
speakers inside the buildings were
climinated.

In order to obtain the required cov-
erage, single poles were set up in the
center of a number of the larger
blocks, and clusters of four highly
efficient reflex trumpets, each driven
by 20 watts of audio power, were
mounted to provide a 360° sound dis-
persion. The original survey indicated
that in some cases two blocks could be
covered by one cluster of trumpets
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and that in one case, four blocks, so
laid out that they formed one great
rectangular area, could be perfectly
covered by two poles located in such
a manner that the cluster of 6 reflex
trumpets, mounted on each, supported
the other and served to cover two of
the four blocks.

Central control panel is complete
with tuner, monitor and switches.
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In establishing the speaker layout,
it was determined that one group of
three blocks would require two poles
supporting clusters of 4 trumpets each
whereas another group of three blocks
would need two poles, each supporting
a cluster of 3 trumpets only.

The giant drill area is served by a
cluster of six of the largest directional
reflex trumpets manufactured, and
this cluster has been mounted on a
pole located in the center of the area.

It will be seen from the above that
there were many differences in treat-
ment throughout the center and these
differences were the product of the
unusual block layout, the variation in
areas to be covered and the different
noise levels and weather conditions
anticipated.

The basic purpose of the system was
to distribute air raid alarms and all
clear signals. The extreme flexibility
of Centralized Sound Systems has per-
mitted the same system to be used for
paging personnel, issuing orders of the
day. distributing special radio pro-
grams and recorded music for parades
and drills.

The following analysis of the system
will be considerably clarified by refer-
ence to the functional schematic
drawing.

When the surveys of the Proving
Grounds and Training Center were
first conducted, discussions were held
with the purchasing authorities and
Army engineers, concerning the func-
tions desired and the various methods
which might be employed to accom-
plish them.

There were three points of control,
from which announcements, music,
programs and alarm signals were to
be issued. The main controls and the
central rack were to be located in the
Main Administration Building. At this
point, it was decided, microphone,
radio, phonograph, air raid alarm and
all clear signals were to be issued.

Approximately 2 miles distant from
the administration building. is located
the Provost Marshal’s office. From
that point, it was desired to issue
paging calls. orders, announcements,
music for marching and specially re-
corded programs.

The Proving Grounds Administra-
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tion Building located a mile from the
Provost Marshal's office was to be
cquipped so that microphone an-
nouncements and orders could be is-
sued through the main control rack
to pre-selected areas.

It was realized after discussion be-
tween Bogen and Army engineers that
the automatic precedence feature de-
scribed in last month’s article would
be an extremely costly one. It will be
remembered that this system operated
In such manner that priority was es-
tablished for certain calls and when
such a call was issued, it automatically
disconnected any other call which
might have been in progress. This
function was accomplished through
use of relays, and it was recognized
that the multiple wiring necessitated
by such a system would be extremely
costly when runs of two and three
miles were involved.

An ideal solution to this particular
problem was achieved by running low
impedance zero level lines to both re-
mote control points. At the Provost
Marshal’s station, this line was tied
permanently into an outlet box, and
a portable line amplifier (feeding out
at zero level), a low impedance micro-
phone and a portable phonograph were
provided. This permitted the use of
cither the microphone or phonograph
at points many hundred feet from the
Provost Marshal's office. The line am-
plifier, as shown in the functional
drawing, fed into the low impedance
selector switch at the master control.

Equipment is easy to get at
and is protected from room dust.
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This extensive plan has been worked out to give maximum flexibility.

At the Proving Grounds Administra-
tion Building, another portable zero
level line amplifier and low impedance
microphone were used. This unit oper-
ated in precisely the same way as the
one described above.

Before either of the two remote lo-
cations uses the system, a telephone
call is made to the central control
station, the time at which the remote
will take control is established, and
at that time the selector switch at the
master is turned to the appropriate
remote position and the necessary
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speaker selective switches are de-
pressed. Thus, “right of way” is given
to the remote control station.

It will be seen from reference to the
functional schematic that air raid and
all clear signals have nonetheless been
given precedence, for when the se-
lector switch is thrown to air raid
position, it automatically disconnects
any other local or remote program.

The air raid alarm consists of a
wobulated signal and the all clear of
a sustained fixed signal.

(Continued on page 51)
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Mﬂ[lll acturer’s
Literature

Our readers are asked to write directly to
the manufacturer for this literature. By
mentioning RADIO NEWS and the issue and
page, we are sure the reader will get fine
service. Enclose the proper sum requested
when it is indicated. This will prevent delay.

Punco Issues New Guide

In addition to giving full details on
hundreds of relays and timers for a
wide variety of applications, the new
Dunco Relay-Timer Catalog, just is-
sued by Struthers Dunn, Inc., Juniper
and Cherry Sts., Philadelphia, Pa., has
been designed to serve as a guide to
relay and timer selection and usage.

Fully revised, greatly enlarged, pro-
fusely illustrated, and replete with
detailed specifications and engineering
information, the catalog is one that
will prove helpful to designers, en-
gineers, purchasing agents, production
executives, and maintenance men
alike.

In view of the extremely wide va-
riety of Dunco Relays and Timers
available for war or normal industrial
requirements, particular pains have
been taken to simplify their ordering.
Standard units are listed in detail, fol-
lowing which complete information is
given as to the many adaptations
which may be obtained. This catalog
introduces a new type designation sys-
tem that greatly simplifies the specify-
ing of required special features on
units which are otherwise standard.
Complete electrical information, as
well as base dimensions, cover dimen-
sions, coil data, magnetic structure
diagrams and dimensions, contact
diagrams, and descriptions, mounting
styles, etc., are included. Several
pages are devoted to a general dis-
cussion of the selection and application
of Dunco Relays to meet practically
any requirement. A copy will be sent
upon request to Struthers Dunn, Inc.
Ask for Catalog F.

Learning the Radiotelegraph
Code

Designed to fill the need for a guide
te the student of radiotelegraph code
—_a fast growing need now that many
thousands of persons are interesting
themselves in dot-dash communication
as valuable training in the war effort
__the publication of a special booklet
entitled “Learning the Radiotelegraph
Code” was announced today by the
American Radio Relay League, na-
tional association of amateur radio
operators.

The text presents a unique method
of learning based on the aural system
of approach. The radiotelegraph code
is considered in the light of another
language having its peculiar pronun-

(Continued on page 48)
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Transatlantic
Radio Reception

“ ITH the opening of hostilities between

the United States and the Central Pow-
crs, there arose the physical possibility that
the enemy would interrupt the Transatlantic
cables. In order to provide for such a con-
tingency, it therefore became necessary to
take steps to improve the then existing Trans-
atlantic radio service.

Some time before the United States entered
the war the United States Government
through the Navy Department, in the inter-
ests of neutrality, assumed control of the
Transatlantic radio transmitting station at
Savville, Long Island, and Tuckerton, N. J,,
these stations having been owned and con-
trolled by German interests.

On October +. 1017, a conference between
representatives of the Navy and War Depart-
ments was held at New London. Conn., “rel-
ative to the substitution of radio for cable
service in the Atlantic.” At this conference
a plan was formulated to initiate a system
of Transatlantic radio communication *“to
serve in event of failure of cables hetween
the United States and Europe as brought to
attention by the Interalliecd Protocol, 22,
August.”

Design of Rogers
“Ground” Antennae
~ OW that the silence in regard to Under-
ground Wireless has been broken, The
Radio Amateur will undoubtedly be very
glad to know a few of the facts in regard to
its operation and installation.

One of the most favorable features of the
ground antenna is its extreme sharpness of
tuning. Even on the very long waves of from
10,000 to 15,000 meters, signals of but few
meters difference from others of equal inten-
sity can be easily copied without interfer-
ence. This feature makes the subterranean
system very adaptable to distant control in-
stallations. In fact, so adaptable is it that the
control station need not be more than a few
hundred feet irom the transmitter.

Radio Translator

HE most promising device for the elimi-

nation of extraneous disturbances. in-
cluding interference from other stations which
we have-investigated, is a device designed by
this branch, a working model having been
constructed in the Signal Corps Field Labora-
tory. Briefly, this device consists of a tuned
reed associated with an electromagnetic sys-
tem. and an external acoustic resonating
chamber. ...... The telephone receiver com-
monly emploved with radio reception is in-
correctly designed for use in radio work. The
telephone receiver was originally constructed
to reproduce the voice with its many over-
tones. hence the diaphragm is highly damped
and has a comparatively flat resonance
curve.”

The static and other extraneous impulses
excite the diaphragm, as well as the signals
themselves. The signal impulses from a radio
receiving set closely approximate a mono-
tone; that is. the signal tone is compara-
tively iree from overtones or upper partials.
Quality or timbre therefore need not be con-
sidered in arranging to translate these elec-
trical impulses into audible sounds. . . .
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Answer of NC-4 by Radio
Spread Over World in
3 Minutes

RECORD in radio was established by
- the Navv Department on May 14, when
a message was sent from Secretary Roosevelt
to the NC-4 flving to Newioundland. a reply
received and relaved to Paris, London. Pan-
ama, San Diego and ships at sea, all within
three minutes.

Naval officials said that no such speed had
ever before been attained in wireless com-
munications.

At 11:18 Acting Secretary of the Navy
Roosevelt sent a message to the NC-4 as fol-
lows:

“WWhat is vour position? All keenly inter-
ested vour progress.—ROOSEVELT.”

Two minutes later the radio operator took
the following reply from Commander Read
of the NC-4 on the desk at the Navy De-
partment :

“ROOSEVELT. Washington.—Thank you
for good wishes. NC-4 is 20 miles southwest
Seal Island. making 85 miles per hour.—
READ.”

Loose Coupling of
Amateur Transmitter
] " OW that the time for ‘‘sending” ap-
proaches I would like to register an ap-
peal for loose coupling between the two oscil-
lating circuits of the transmitting set. . ..

1 will bet a good hat that 1 can take any
good transmitting set and get better radia-
tion on medium coupling than on maximum
coupling. This is due no doubt to mutual
inductance. That is to say the open oscillat-
ing circuit retransfers energy to the primary
oscillating circuit that it would otherwise
use up. But it must be remembered that the
above condition will not take place unless
the two oscillating circuits are in perfect reso-
nance.

I have been in a government laboratory
for a Jong period during the war and in my
spare time I have carried out a number of
experiments which have a bearing upon
amateur work. .

Among other sets. 1 use a 74 kw. non-syn-
chronous spark transmitter. A hinged oscil-
Jation transformer similar to the Murdock or
Blitzen Radio-Coupler was used. I found
that there was no excuse for using a closer
coupling than +3’. In fact the antenna cur-
rent increased up to this point. With the two
circuits in perfect resonance I found it was
possible to get a surprising amount of current
tflow in the secondary circuit with a coupling
of 00’. The decrement with this arrangement
proved to be .06 per complete cycle.

The advantages of sharp tuning are too
evident to be repeated. The point I want to
emphasize is that the transmitting set will
actually cover a greater distance with mod-
erately loose coupling than with close coup-
ling. Any of the amateurs who had a pre-
war range of 1,500 miles know this.

All of us will have to see that some plan
be carried out to get sharp tuning after we
open again. There will be a larger number
of experimental stations than ever before.
Think of the men who have received train-
ing in the army and navy who will o home
with a lively interest in radio work.

(To be continued)
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TECHNICAL BOOK
& BULLETIN REVIEW

“THE RADIO CODE MANUALS
by Arthur R. Nilson. Published by
McGraw-Hill Book Co., 330 W. 42nd
St., New York, N. Y. Price $2.00. 174
pages.

Every effort has been made to
streamline text books intended {for
radio study. This new publication fol-
lows this procedure to the letter. Writ-
ten by one of radio’s Number One
authors and instructors, “The Radio
Code Manual” has been prepared with
one principal thought in mind; i.e., to
serve as an instruction reference to
potential radio operators, and to take
them through the various stages of
learning in proper sequence, so that
they may learn quickly and thor-
oughly. and to avoid the old fashioned
round-about methods for learning the
code. Included are twenty lessons on
radio code and selected projects on
code learning equipment.

Besides instructions in practice ma-
terial on “sending and receiving,” the
book also has much helpful material
on regulations with which the opera-
tor must be familiar, instruction of
code practice, apparatus, and other in-
formation of vital importance. The
contents of the book is spirally bound
and each page lies flat in front of the
student. We heartily recommend this
book to all new students now engaged
in the study of radio code or for
preparation in obtaining commercial
licenses.

CULTRA - HIGH - FREQUENCY
TECHNIQUES,” by J. G. Brainerd,
Glenn Koehler, Herbert J. Reich, and
L. F. Woodruff. Published by D. Van
Nostrand Co., Inc., 250 4th Ave., New
York, N. Y. Price, $4.50. 519 pages
plus index.

The interest in the ultra-highs is in-
creasing tremendously due primarily to
the discovery that herein lies our most
advanced form of communications, and
furthermore that complete knowledge
of the subject will indirectly make for
a better world when our present tur-
moil is over. Our very safety relies to-
day upon the use of the ultra-high fre-
quencies in various types of military
and civilian purposes. Many men have
failed to qualify for exceptionally well
paid jobs due to lack of knowledge of
U.H.F. characteristics and applica-
tions.

The text covers a course which has
been outlined by representatives of
some 40 institutes, who met at Massa-
chusetts Institute of Technology in
November, 1941, to consider the de-
mand engendered by the war for engi-
neers and physicists with training in
the wultra-high-frequency field. The
book covers no specific military mate-
rial. Its contents will be useful in time
of peace as well as war and it repre-

(Continued on page 63)
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by JERRY (COLBY

NE of the finest things about
0 getting together with old time

radio ops is the amount of beer
one can guzzle, and the demonstration
of the remarkable memories of those
participating in a breeze shooting con-
test. Such were some of the highlights
at the last VWOA, Hollywood meeting
held in a spot where the temperature
was high not only from the famous
California sunshine, but also from the
hot air floating around. Amongst those
present were such well known glass
wrist artists as Mac Schaeffer, Hal
Styles, Mort Smith (shhh, he has a new
assignment for Uncle Sammy) ete. and
etc. Of course, the main topics were
war and more war and quite a few of
the boys in their own way are doing
muchly towards making America safe
from heels like Hitler and Hirohito.
Ye ed still says that radiomen are the
cream of the crop and if more Amer-
icans were radio minded, we believe
that this war would have a very short
life.

NORM UNDERWOOD, WLO prexy

from “way down south, suh,” noti-
fies ye all and sundry that his station
is still open for business but, says he,
“business is tough.” Stations in the
Mobile area which have ceased oper-
ations are WGV, Galveston, KJV, Bay-
town, WPA, Pt. Arthur, WPD, Tampa
and WOE, Lake Worth. Says Brother
Underwood, “I am going to stick it out
for the duration if possible.” We cer-

tainly hope that he can and wish him
all the luck that a guy deserves who
had the courage to invest a lifetime’s
savings in a probability.

l IEUT. (jg) ED PRICE, USNR,

4 from Naval Reserve Lab., Ana-
costia, Washington, says he has been
reading our column for the last nine
vears. Says he, “For several years I
was a radio op in the Alaska SS Co.
ships out of Seattle. However, my last
berth was the venerable old West Ca-
margo running from Seattle down to
Rio and B.A. On a trip around to New
York I got off and managed to crash
the gates of television via NBC RCA
and was there until the Naval Reserve
called me in for duty. I wonder why
more sea going ops with plenty of time
on their hands for study don't get in-
terested in the possibilities of televi-
sion, radio facsimile, etc. From here
it looks as tho there will be plenty of
opportunities when this blitz is all
over. Most of us who have come
ashore from the Merchant Marine sort
of figure on working that way per-
manently, but you never can tell when
you might have to dig up the old tele-
graph ticket and start looking for a
ship again. In reading your info about
the new ROU I am wondering if they
aren't going to make the same mis-
takes the ARTA did in its labyrinthic
affiliations, “international” outlook,
etc. It seems to me that one of the
best ways the radio Oop can perma-

nently improve his status
aboard ships of the Mer-
chant Marine would be to
have legal status as offi-
cers. What has the ROU
done on that score? We
know, of course, what the
comrades running the
ACA did about such
things: ie., the Bill up
before Merchant Marine
Committee re legalizing
radio operators as ship’s
officers. Their treatment
of that bill was as neat a
piece of sabotage (a word
they should well under-
stand) as I've ever heard
about anywhere. The
comrades covered their
work up so well that none
of us on the West Coast
really knew what had

“Calling Car 13!
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Your left rear tire is flat!”

(Continued on page 63)
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Presenting latest information on the Radio situation.

COPPER . THE METAL THAT'S
TRULY worth more than its weight in
gold today, has received a bit of re-
prieve from the WPB, for the military
and civilian, too. The civilian relief
covers the award of higher preference
ratings to permit communications com-
panies to obtain copper necessary for
operating, construction, maintenance
and repair. One of these orders is
P-129 which raises the rating for tele-
phone, telegraph, cable and radio com-
panies from A-3 to A-1-j. This does
not necessarily mean that copper will
be immediately available to these
companies, for the demand is still
greater than the supply, but it does
mean that it will be possible . . . more
possible . . . to secure the copper more
rapidly when either supplies are set
aside for these reguirements, or when
production has increased to permit
such supply. The latter has been true
in some types of the metal in proc-
essed form, in some plants.

The military exemption list of the
copper conservation order has been ex-
panded to include containers for radio
and communication equipment. Pend-
ing further discussion, some temporary
exemptions have also been made.
These include conduits for radio and
communication equipment.

FACSIMILE TRANSMISSION AND RE.-
CEPTION, are now the recipients of a
new set of standard definitions, pre-
pared by the Institute of Radio En-
gineers. In this special supplement,
definitions of terminal equipment,
transmission and general items, have
been presented. Terminal equipment
definitions include those of density,
length of scanning line, detail, record-
ing, electrochemical recording, electro-
lytic recording, spot projection, trans-
mission, receivers, spot speed, electro-
thermal recording, carbon-pressure re-
cording, ink-vapor recording, frame,
phasing, reproduction speed, etc.
Transmission definitions cover such
subjects as light, electrical negative,
and positive modulation; converter;
vestigal sideband; white-to-black am-
plitude range; white-to-black fre-
quency swing; compression; expan-
sion; distortion; signal level, etc. The
general definitions include those of
modulation, carrier wave, dual modu-
lation, channeling, fading, echo, elon-
gation, wave front, wave tail, power
level, transfer ratio, nonlinear distor-
tion, phase delay, envelope delay, cor-
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rective network, impedance compen-
sator, attenuation equalizer, noise, etc.

This interesting compilation can be
purchased from the Institute . .. its
cost being only 20c.

BROADCAST STATIONS ARE NOW EN.
GAGED in one of the most effective
demonstrations of cooperation.
Through the facilities of the National
Association of Broadcasters, a bi-
weekly bulletin is issued ... called . ..
Swap Bulletin . . . in which broadcast
stations list material they want to sell,
material they want to buy, as well as
material they want to exchange. This
listing affords stations an opportunity
to locate much needed material and
buy, sell or exchange not only at at-
tractive price levels, but in many in-
stances at practically cost-of-transpor-
tation prices.

The practice of swapping this way
started some months ago, when the
pooling plan was suggested. Aware
that technicalities would prevent the
pooling plan to be placed into imme-
diate operation, the NAB conceived of
the swap plan to temporarily alleviate
the situation. The first few bulletins

contained but a meagre listing, But
the boys soon became acclimated to
the plan, and today the listings in-
clude dozens of available objects . . .
objects that few thought would be
listed. For instance, in the latest re-
lease, appears a ‘“for-sale” listing of

Ll % i ; Rl ool ]
A corner of a communication factory, with
but a few of the hundreds of thousands of
spools of copper wire required for exten-
sive radio transformer manufacture.
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845 transmitting tubes, 838 tubes, 212E
tubes, 852 tubes, etc. In addition. an-
tennas, meters, frequency standards,
crystals, motors, transformers are also
included.

Reports from all quarters indicate
that the plan is working so well, that
the idea may be used in other commu-
nication centers, such as police. pa-
trol, and defense units, where short-
ages are acute. Some dealers within
local areas and even outside state
boundaries have also been engaged in
similar swap plans. This swap plan
among dealers is a difficult one to
practice, in view of the many personal
problems involved. Notwithstanding,
it has been applied and successfully,
and thus warrants much praise. We
hope that the many private differences
can be ironed out among greater
dealer areas so that real coverage can
be gained . . . particularly in those
centers where the demands for mate-
riel are so great.

IN ONE OF THE MOST COMPREHEN-
SIVE STATEMENTS issued since the be-
ginning of the War, Lieutenant Gen-
eral Henry Arnold has analyzed our
Aeronautical status most effectively,
describing the various types of planes
we are building, the types of planes
we need, the types of planes we are
combating, emphasizing, however, that
it is manpower we need more than any-
thing else.

We need radio operators, he said, as
well as pilots, navigators and tech-
nicians. We need them urgently. Our
training program, he explained, is the
foundation of our aerial strength, and
the keystone to the successes we must
achieve and will achieve over the
enemy wherever he is encountered.

The Army Air Forces, the Signal
Corps and the Ordnance Department
recently announced an intensive re-
cruiting campaign to enlist 100,000
skilled mechanics and technicians. To
keep pace with the materiel procure-
ment program, the Army air forces
needs radio mechanics and operators.
The Signal Corps needs installer-re-
pairmen and repeatermen, radio oper-
ators and repairmen, while the Ord-
nance department needs instrument re-
pairmen, in addition to other types of
{echnicians.

All applicants must be male citizens
of the United States between the ages
of 18 to 44 inclusive, and all must ob-
tain clearance from their local Selec-
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tive Service Board. They must be
qualified for general military service,
as determined Dby current physical
standards. For service in the Signal
Corps, applicants must have the same
educational qualifications as for gen-
eral enlistment. All men accepted will
be enlisted as privates and sent to the
nearest Reception center, from where
those accepted for the Signal Corps
will be sent to the nearest Signal Corps
Replacement Center. While the men
will be enlisted as privates, in view of
their skills, it is expected that most of
them will shortly receive non-commis-
sioned officer or technician ratings, and
rapid promotion may be expected.
Pay scales range from $50 a month
for privates to $138 a month for a mas-
ter sergeant. In addition there are
family allowances for men with de-
pendents.

It is not essential that the men be
radio experts before to finally become
affiliated with the Signal Corps, for it
is entirely possible that aptitude tests
may show one without any previous
radio experience to be suited to radio
work. For instance, to select men to
learn radio code, a radiotelegraph
operator aptitude test is given. In
many instances, men with no previous
experience as radiotelegraph oper-
ators, but who indicate a high aptitude
for this specialty, have outstripped
more experienced men.

Women will also soon be affiliated
with the Signal Corps, as a result of
code classes recently formed by the
American Women Volunteer Services.
Directing the first of these classes in
New York is Mrs. Mildred H. Marglin,
the first woman radio operator ap-
pointed to the United States Signal

Corps. Mrs. Marglin has the reputation-

of being one of the fastest operators
in the Corps, having attained a speed
of from 45-50 words per minute.
She is a former amateur. having oper-
ated a station at Fort Knox. It was
through her ham rag chewing on the
air, that she met her husband. Staff
Sergeant James Marglin, an instructor
in communications in the Armored
Force School. Mrs. Marglin receives
the pay of a second lieutenant and is
subject to full military discipline. She
likes her job, she says, and feels that
women will make good operators.
Why not!

TO FACILITATE PRODUCTION IN-
VOLVING CANADIAN companies. the
War Production Board has placed the
Canadian companies on the same class-
ification basis as the American units,
involving end-use of products. Thus
the first five purchasers’ symbols USA
will now include the Canadian Army
and Air Force as well as the United
States Army. The USN will now in-
clude the Canadian Navy, Trafalgar
Shipbuilding Co., Ltd., and Wartime
Merchant Shipping, Ltd.. as well as the
USN units. Canadian companies will,
of course, also use the same symbols
as we do. Thus we continue the gen-
eral policy of removing barriers to the
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flow of strategic materials from this
country to Canada.

TEMPORARY FREQUENCY SHIFTS of
international short wave stations,
when interference problems threaten
the efficiency of broadcasts, will here-
after be possible, as a result of a new
ruling issued by the FCC. The order
provides the Chief Engineer, who is E.
K. Jett. with authority to grant sta-
tions this privilege. Wherever feasible,
the frequency authorized, shall, of
course, be within the same megacycle
band as the frequency specified in the
regular license. The Board of War
Communications recommended this
step, as an “effort to insure the best
and most continuous reception of
United States international broadcast
programs in foreign countries.”

CONGRATULATIONS TO NEW YORK’S
WEAF on its twentieth anniversary.
On August 16, 1922, on the 24th floor of
the American Telephone and Tele-
graph building, 24 Walker Street, New
York City, WEAF first went into ac-
tion. Helen Graves, then in the gen-
eral manager's office, and now a com-
puting room supervisor in the long
lines department, was the featured
soloist on this epic occasion. WEAF
then had the high power of 500 watts

. a bit of a difference from the 50,000
waftts it uses today.

The first day on the air covered
three hours of broadcasting from 7:30
till 10:30 p.m. Their early schedule
called for broadcasting from 4:30 to
4:30 p.m. weekdays and from 8 to 10
p.m. Monday, Wednesday, Thursday
and Saturday,

Some of the firsts at WEAF were
... first simultaneous broadcasting by
wire-connected radio stations between
WEAF and WNAC, Boston (1923) ...
first coast-to-coast broadcast hookup
and demonstration of international
and transcontinental wire telephony
in Chicago: hookup including PWX,
Havana; WCAP, Washington: WJAR,
Providence; WMAGQ, Chicago: KLX,
Oakland and KPO, San Francisco
(1924).

Among the veterans of WEAF are
O. B. Hanson, who in 1923 was a long
lines engineer and today is vice-presi-
dent of NBC as well as chief engineer.
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THEY'RE EVEN CURTAILING produc-
tion of the common household meter
... or to be more specific . . . domestic
watthour meters, which include single
phase, two and three wire types, with
capacities up to 25 amperes and volt-
ages up to 240, for use on a-c on any
frequency. All existing meter manu-
facturing facilities will be converted
to production of precision type combat
instruments, gauges, measuring de-
vices for the military services. This
manufacturing curb will make avail-
able about 750,000 pounds of copper
and 3,000,000 jewels, judging from the
2,000,000 meters of all types that were
made last year.

Thus another in the line of meter
manufacturing facilities falls in step
with the military needs of the day.
As in the instance of the other meters,
however, manufacture and delivery of
repair and maintenance parts will not
be affected as long as inventories are
limited to the average monthly stocks
held by individual producers during
1941.

At the present, there will be no pro-
duction or distribution limitations on
polyphase meters or demand meters,
and other similar types which are com-
monly used for industrial purposes.

Production on meters ysed for radio
service instruments has been nil in
many instances for quite awhile, in
view of the shortage of jewels and cop-
per. Some have been able to produce
such units, using their stockpile, but
this has been rapidly diminishing.
Most of the meters made today are
specifically for military or emergency
essential use. It has even been diffi-
cult to maintain production of repair
parts. because of the scarcity of vari-
ous parts. However, industry and gov-
ernment agencies are bending every
effort towards the production of main-
tenance parts for these instruments as
well as radio in general. Thus far, no
definite decisions have been made, but
the outlook seems somewhat promis-
ing.

RADIO PRODL CTION QUARTERS are
supplying some of liveliest slogans of
the war. General Radio, for instance.
has produced this one . . . “U-most
S-peed A-head.”” At Westinghouse,
they say ... “He Who Naps Helps the
Japs.” At American Steel and Wire,
is . .. “Let's ZINC the Hell Qut of
Them.” Other topnotchers include . . .
“A Grenade in Time Kills Nine” from
Eveready Company; “Minutes Saved
Here Mean Lives Saved There” from
Arma Corporation.

SECONDARY OR HIGH SCHOOL STU.
DENTS in New York State will now
have radio communications classes. It
will be taught in the twelfth year, with
algebra. plane geometry and physics
as the prerequisites. In some of the
schools in New York State, the courses
were given during this past summer.
This unusual teaching program has
been widely proclaimed by Army and
Navy officers, with official recommen-
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dations from the Signal Corps school
at Fort Monmouth and the Naval
School at Noroton.

The course outline was originally
developed in 1939 in cooperation with
Ellis L. Manning, state supervisor of
science and Francis E. Almstead (now
Lt. (j.g.) Almstead of Noroton) and
Kirk E. Davis. It was tried out suc-
cessfully in the Wellington C. Mepham
High School, Bellmore, Long Island,
with pupils of average ability and
above. Excellent records were made
by the students in industry and mili-
tary circles.

The plan of study was developed
specifically to meet the need for basic
training. The course is actually a
laboratory course, and will be sched-
uled for not less than five periods a
week, for a school year. Some of the
topics covered are sound. the radio
workshop, the code (this is optional),
study of wave forms, vacuum tubes, a
quantitative study of electrical circuits
(includes a study of Ohm'’s law, alter-
nating current phenomena, etc.),
power supply circuits, rectifiers, coils
and condensers, transformers, trans-
mitter circuits, receivers, instruments.

The equipment to be used in these
courses includes a variety of meters
(voltmeter, milliameter, ammeter, ra-
dio frequency meter), wheatstone
bridge, resistance box, variable fre-
quency audio oscillator, in addition to
the usual necessary equipment re-
quired to build oscillators, receivers,
transmitters, etc.

The text books to be used are stand-
ard editions such as used in most
training schools, and include Radio by
E. E. Burns, and Mathematics for
Electricians and Radiomen by M. N.
Cooke.

This training course is a noteworthy
contribution to the present wartime
program. In addition it offers the
student a training that will have un-
usual advantages in peacetime.

THE TREMENDOUS PROPERTIES OF
RADIO WERE brought to light in an
unusual way in New York City, re-
cently, when a recluse named Collyer
emerged from his old boarded-up
brownstone house to tell of a breath-
less tale of living in the dark for years.
Although he had not seen a paper, and
did not have any electricity or gas, he
was nevertheless remarkably familiar
with world events. For it seems he
listened in every day to radio stations
with a crystal set that he had built
years ago. He also explained that he
had a battery operated set. These
batteries he managed to keep charged
with some chemical process he devel-
oped, avoiding the use of electricity.
However, he said, the crystal set was
the best of the performers, providing
constant performance. And we worry
about tubes!

DID YOU KNOW THAT BECAUSE OF
THE shortage of tin, there is now an
acute shortage of solder in many cen-
ters? Every effort should be made to
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conserve the supply. An excellent way
to contribute to this conservation was
explained at the recent meeting of the
Toronto section of the Institute of Ra-
dio Engineers. The suggestion was
that flux should be applied to old sol-
dered joints when repairs are being
made. There is usually enough solder
on the old joint, and it takes only the
flux to make it stick. Other conserva-
tion tips are . . . keep your iron in
good condition . . . do not let it get
overheated, so that the tin is burned
off, requiring retinning and wasting
solder. Watch you solder and your
iron!

COMMUNICATIONS AND RADIO oc-
cupy featured spots in the curriculum
of the United States Coast Guard
Academy, located in Connecticut. In
the four year course, during which
cadets are trained in the same thor-
ough manner as at the other service
academies at West Point and Annapo-
lis, communications in its various
branches prompts intense study. A
fine radio laboratory provides students
with a close study of practical applica-
{ions of materiel . . . applications that
are of vast importance in these days of
war.
tough job on its hands . . . but like all
members of the services . . . it is com-
ing through with rip-roaring success

. with the boys from the Academy
pitching in . .. in typical American
iron-fisted determination . . . and ra-
dio doing its job on land and sea.

WANTED AT ONCE . . . says an ad-
vertisement of General Electric . . .
wanted ... worn-out transmitting
tubes. For in view of the shortage of
strategic materials used in transmit-
ting tubes for civilian uses, and be-
cause the military needs are great,
says the advertisement, General Elec-
tric is salvaging these metals from
worn-out tubes of 250 watt plate dis-
sipation or over. Because of the high
cost of salvaging, and the added cost
of shipping it is not possible to give
credit on all tubes returned, explains
the ad, but credit will be granted

wherever possible, To ship, simply
mark the cartons . . . defective appa-
ratus for salvaging ... and ship by

express to General Electric at Schenec-

Here’s a good idea of the size of some of
thousands of power circuit coils used in
transmitters.
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Today the coast guard has a

NEWS -

tady. Here is a genuine opportunity
to help!

MANY RADIO PLANTS are winning
Army and Navy “E” pennants, as a re-
ward for the production of radio equip-
ment in an outstanding manner. The
latest to win the award is Philco, who
is not only making radio apparatus,
but batteries and fuses for use in
planes, tanks, guns and ships. The
award was made by Brigadier General
A. A. Farmer of the Signal Corps be-
fore 7000 employees and executives of
Philco. James T. Bukley, president of
Philco, accepted the “E” on behalf of
the company.

THE HALLICRAFTERS COMPANY
have been notified by Under Secretary
of War Robert P. Patterson that they
have been awarded the Army and
Navy “E” Banner, according to an an-
nouncement by W. J. Halligan, Presi-
dent of Hallicrafters.

The Company was complimented in
Mr. Patterson’s notification letter for
the “high achievement attained in the
production of war equipment.”

“The high and practical patriotism
of the men and women of The Halli-
crafters Company is inspiring. Their
record will be difficult to surpass, yet
the Army and Navy have confidence
that it was made only to be broken.”

TFormal presentation of the “E” Ban-
ner was made Wednesday, September
9th at the Hallicrafters main plant by
Army and Navy officials. Chicago civie
leaders were present.

Congratulations Bill! from ye Ed.

Personals . . .

Robert Shannon, president of RCA, pre-
sented to William Batt, vice-chairman
of WPB, a book containing the names
of more than 20,000 employees of RCA,
who have pledged themselves to “‘beat
the promise” . . . Ann Stankus of RCA
recently won the Award for Individual
Production Merit with her suggestion
of changing a plate in small radio
tubes, thereby reducing the shrinkage
to the extent that less skilled operators
are now able to produce better tubes
_ . . Arnold Nygren, chief engineer of
WFIL, has been commissioned a Lieu-
tenant in the USNR, radio division of
the Bureau of Aeronautics. Louis Lit-
tlejohn will act as acting chief engineer
during Lieut. Nygren’s absence. Mr.
Littlejohn is vice-president of the
American Communications Association
and is also on the Domestic Broadcast-
ing Committee of the War Communi-
cations Board Burton Browne,
Chicago advertising man, was awarded
a Navy Proclamation of Gratitude for
his Radar advertising campaign, which
he originated and placed in more than
twenty-five magazines. The presenta-
tion was made by Commander Philip R.
Weaver, U.S.N. ... Louis Alexander
of Aerovox was recently elected a fel-
low of the Radio Club of America . . .
There will be a 3 day meeting of the
Society of Motion Picture Engineers
beginning on October 27, in New York

RADIO NEWS
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City, according to present plans . . .
Captain Leland P. Lovette now heads
the public relations department of the
Navy. Admiral A. J. Hepburn, former
director, now heads the Navy’s General
Board. Captain Lovette served as di-
rector of the public relations depart-
ment in 1937. In May 1940, Captain
Lovette went on sea duty, and was
commander of a destroyer division in
the Pacific at the time of the Pearl
Harbor attack. . . . Chief of the radio
section in the Navy public relations
branch is Harrison Hartley, who is a
former special events man for NBC

- . Major General Olmstead recently
was awarded the Poor Richard Cita-
tion of Merit at Philadelphia. Gen.
Olmstead is the fifth recipient of the
high award, presented by the Poor
Richard Club, Philadelphia advertising
organization.

SHORT WAVE BROADCASTING and
transportation of recorded personal
messages between troops in overseas
stations and relatives or friends in the
United States have been discontinued
by virtue of an order issued by the
War Department. The order pointed
out that this method of communica-
tions was dangerous 1o the national
sceurity and in addition, unsatisfac-
tory, in that there was no assurance
that the messages reached the actual
persons for whom they were intended.

This ban does not apply to short
wave interviews or entertainments at
oversea points, provided such has been
approved by the War Department.

The recording of messages by troops
for their friends and relatives had be-
come one of the most popular pastimes
al the encampments. It was an effec-
tive way of conveying that personal
cffect, that meant much to those lis-
tening in. Iowever, there was
great danger in such practice,
since many of the messages, in-
nocent as thev may have been,
may have contained informa-
tion that was meant only for
the ears of just one or two to
whom it was actually directed
and not groups who usually
gathered around to listen in.
In addition, many messages
were revealing vital data, even
though indircetly.

There is hope that the prac-
tice may be resumed, but in a
more restricted way, provided,
cither a specialized “listening-
in” unit can be assigned . . . a
unit who would delete and per-
haps authorize re-recording . . .
or a regular program unit can
be assigned to preparc scripts
and direct the entire recording
process. Both are intricate pro-
cedures, but they have possi-
Dilities.

The difficulty of securing ade-
quate transportation f{or the
bulky recordings, ancther cause
for the ban, has a solution in
the use of the exceedingly thin
vinylite, having a .010” thick-
ness.

Oectoher, 1912
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THERE ARE ONLY FIVE F.M stations
now operating on full commercial li-
cense authorization, according to the
Federal Communications Commission,
while there are twenty-three operating
under special temporary authorization,
pending completion in accordance with
construction permits, Now, however,
because war conditions have restricted
equipment, material and personnel and
thus made it difficult to complete in-
stallations to warrant a full commer-
cial license, those with temporary per-
mits will be granted a regular license
for the duration, a license that will
replace the special temporary authori-
zations.

There are twenty-one other stations,
which hold construction permits, that
will also benefit from this new ruling.
These stations will have to show that
construction has reached a point where
the transmitter is capable of being op-
erated to provide a substantial public
service. There are also seven more
stations that are now conducting pro-
gram tests, who have filed applications
for one of these new operating licenses.
Under this new ruling, six stations
now building studio-transmitter links,
which provide “air” links from the
studio to the transmitter, instead of
via the co-axial line. will also benefit
from this new ruling. Applicants for
new facilities are, however, barred, ex-
cept under special circumstances, This
is in accordance with an earlier policy
of freezing.

In this new ruling, the FCC showed
that it was most interested in encour-
aging service for F-M listeners, and
thus will give every consideration to
the applicants with partial construc-
tion problems, provided such construc-
tion has proceeded to the point where

“We'd like some aluminum dises.
1's all right—Joe sent us!™
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it is possible to provide a limited but
satisfactory F-M service.

It thus appears as if this fall will
sec the inauguration of many F-M fa-
cilities in many cities that have not
had much, in the way of F-M before.
Some of these cities include: Lan-
sing, Michigan; Salt Lake City. Utah;
Amarillo, Texas; St. Louis. Missouri;
South Bend. Indiana; Rockford, I1li-
nois, ete. The cities of Los Angeles,
Hollywood, Chicago, Boston, Detroit,
Schenectady, New York City. Nash-
ville, Pittsburgh, Rochester, Philadel-
phia, Milwaukee, Columbus, ete., will
not only continue to be served, but now
more completely than ever before,

GADGETS TO GUNS is the title of an
illuminating leaflet released by the Of-
fice of Emergency Management, that
reveals some facts that are truly star-
tling. For instance, the booklet shows
that shellac that would make six
phonograph records, will waterproof
the primer cups of 100,000 rounds of
.30 calibre cartridges. The aluminum
in two coffee pots, or several .001 mfd
condensers, would provide enough of
the material for two large incendiary
bombs. Forty average phonographs
require the plastics of the cowling of
a pursuit ship. Solder and alloys in a
medium tank require as much tin as
10,000 food cans would require. Steel
of 12,000 razor blades or just a hand
full of steel variable condensers equals
the steel in the tail assembly of a 2,000
pound bomb. It is sometimes difficult
to realize how these small civilian ob-
jects can be accumulated to provide
the sizable objects of war so essential
today!

RADIO CENTRAL. AN EMERGENCY
SYSTEM OF CONTACT BETWEEN
broadcast stations, has been or-
ganized in New York City, with
twenty stations in the link. This
unique syvstem provides the
Army with a method of imme-
diate contact with each of the
twenty stations, by making a
single phone call. The tele-
phone network, organized for
use during an air raid or other
vital Army procedure, is
manned on a full twenty-four
hour basis by a four-man staff.
Two of the day-men are sup-
plied by the Army, while the
stations supply the night force
of two men.

The organization of this link
assures all of the stations of in-
stantaneously learning of any
special Army news, and thus
voids all possibilities of scoops
and the resultant arguments,
In addition. it assures the lis-
tening public of an immediate,
accurate report of what the
Government forces have to say.

The system has nothing to do
with the Interceptor Command
organization, which can order
stations off the air, during an
impending raid. The Intercep-
tor system of monitoring other

37



www.americanradiohistory.com

* S POT

stations in the area, which sign off
upon hearing a signal broadcast by
the key station to which they are
tuned, will continue as usual.

The recent raid on Tokio was an-
other important reason for the devel-
opment of this Radio Central. It will
be recalled that during that raid, the
Japanese announcers provided the
American raiders with a full running
description while the raid was in prog-
ress. for not only had they been taken
by surprise, but no pre-warning had
been issued to the broadcasters. This,
it is felt, will not happen with this new
system in operation, should there be a
raid. This system will provide a safe-
guard against the broadcasting of any
information should such an emergency
exist.

IT’S PRACTICALLY ALL OVER FOR
SHELLAC for records, for the WPB has
halted practically all civilian use of
this materiel, except for certain speci-
fied uses. There is, of course, still
available, the use of scrap, seedlac (a
cheap grade of shellac), and the use of
extenders which permits wider use of
less shellac, without destroying the
quality of the recording to any appre-
ciable extent.

Up to now, phonograph record man-
ufacturers have been able to obtain
30% of the amount they formerly used.
The new ruling, which is an amend-
ment to order M-106, does not set a
specific amount of shellac for record
makers, but does make them apply to
WPB for any shipments. For this pur-
pose, they have to use a form known
as PD-617.

R ADIO

Shellac can be used in electrical
equipment where it is required for
maintaining the dielectric properties.
It can also be used in communication
instruments; as a cement for juncture
of glass with the base stock in electric
light or radio tubes; in navigational,
aeronautical and scientific instru-
ments, and other applications of a mili-
tary or vital civilian nature.

Although laboratories have been at
work seeking a suitable substitute for
shellac for use on records, little success
has been reported. The use of seedlac
as a substitute does not assume too
great a promise, for its ingredients are
not too consistent. Thus, the surfaces
cannot be tempered effectively. In ad-
dition, temperature effects prompt
shipping difficulties, since records be-
ing made with seedlac react erratically
ir even normal climates.

FROM THE NATIONAL ACADEMY OF
SCIENCES’ advisory committee comes
a recommendation to the WPB that
the production of alumina, the raw
material from which aluminum is
made, can now be prepared from low
grade domestic bauxite and from clay,
by using new processes. This report
comes after a year’'s study of possible
new sources of alumina from clay, tail-
ings, high-silica bauxite, alunite, kao-
lin clay, etc. These findings parallel
the report made by yours truly in RA-
DIO NEWS in March, 1942, which said
. . . “new aluminum processing meth-
cds that have already been announced
make it possible to extract alumina
from abundant domestic clays. One
such method, called the Hixson-Miller

“What’s your radio background?” Col. C. N. Sawyer, Signal Schools Commandant, asks a
prospective trainee at the new Signal Corps Personnel Office in Chicago. qubers of an
inspection party, L to r., Col. W. H. McCarty, Director Operations & Training; Col. E.
Roth, Jr., Chief of Staff; Col. T. B. Catron, Control Officer; Maj. Gen. George Grunert,
until recently Commanding General; Col. Sawyer and (r.) the prospective student.
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process, uses high alumina high silica
content clay, instead of bauxite.”

It is hoped that the efforts to use the
new processes will be pressed, for this
will make it possible to conserve the
supply of bauxite, which it must be
said, does afford the best source for
the manufacture of alumina and alu-
minum. Some of the new processes
also call for the inclusion of a sub-
stantial quantity of clay with the
bauxite feed.

EVEN CHOCOLATE MAKERS CAN help
make communication equipment . . .
strange as it seems. When recently
one of the larger radio plants found it
was in need of additional space, it
made arrangements with a plant en-
gaged in making chocolate candy, to
supply its space and its girls . . . in
the plant. For, for one thing, the girls
who were adept at making the fancy
chocolates, were found to be equally
skilled with the use of their hands on
the delicate radio equipment. In ad-
dition, chocolate plants must, of neces-
sity, be exceptionally clean, with air
conditioning apparatus to assist. This
identical feature is imperative in
plants engaged in making precision
equipment. The only portion of the
plant that wasn’'t used was the ma-
chinery, and this fortunately enough,
was obtained by the radio manufac-
turer through the necessary WPB
channels.

The conversion of this chocolate
plant has served to solve an important
problem for the chocolate industiry,
too, since the reduced cocoa supply has
curtailed candy making and threat-
ened to release thousands of candy
makers. With the absorption of these
skilled workers into radio, a major la-
bor problem thus seems to be stemmed.
It is expected that many more similar
type plants will be converted to the
making of precision parts for radio
units.

A SEARCH OF A TRUNK hidden in the
attic resulted in the finding of one of
the most important collections of per-
sonal effects, recently; personal effects
that belonged to none other than the
Army’s first Signal Officer, Brigadier
General Albert J. Myer. The relics
had been stored in the trunk, until a
recent inquiry from the Office of the
Chief Signal Officer prompted a search
for them. Major Duncan Hodges, Sig-
nal Corps, on duty near Wiscasset,
Maine, where the home of General
Myer is located, made arrangements
for acceptance of the articles.
Included in the exhibit is a red-and-
white signal flag, similar in design to
those which appear on the present Sig-
nal Corps insignia. According to the
story told in the Myer family, this flag
was the one which signalled the news
of the surrender of General Lee’s
Army of Northern Virginia on the Bat-
tlefield near Appomattox in 1865.
Other articles found in the trunk
included signal manuals, small signal
flags, letter files, and many other per-
(Continued on page 49)
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The Army, the Navy, the Air Force have first call on all
the radio parts and equipment that can be made today.
Their requirements are vitel/. Maximum dependability,
stability and accuracyare essential under all of the severe
conditions of war. That is why IRC resistors are speci-
fied, and why IRC is producing resistors 24 hours a day,
7 days a week.

This explains the increasing difficulties service men
are experiencing in securing dependable resistors for
repair and maintenance of home radio sets.

Realizing the importance of maintaining and servic-
ing home radio sets, IRC is making available for service-
men large stocks of the same dependable resistors the
armed forces are using (but in ranges and tolerances not
called for on war orders) and are offering the following
suggestions to enable servicemen to obtain greatest
possible use of resistors in these times.

1/2-,1-, and 2-watt Resistors

The resistors in home and automobile sets are almost
invariably of the so-called “Preferred Number” or
“RMA” standard resistance values and are color-coded
accordingly.

Jobbers have, in the past, carried in stock the 14-, 1-,
and 2-watt resistors only in “nominal” or round figure
ranges such as1,000, 5,000,10,000 and 25,000 ohms, etc.

Now, however, many jobbers are stocking the IRC
resistors in RMA ranges. These resistors are being fur-
nished by the factory from stocks originally accumu-
lated for the set makers before the manufacture of home
sets was discontinued. They are of exactly the same
quality previously used in the finest radio sets, but as
they are not the ranges and tolerances required for
rnilitary equipment, they can be supplied without inter-
fering with the all-out war program.

A defective resistor in a set
can always be replaced satisfac-
torily by a new resistor within

i 2

20% of the color-coded resistance value of the orig-
inal unit.

In rare cases, where close tolerance units are used as
original equipment, they are usually identified by a gold
or bronze band for 5%, or a silver band for 10% toler-
ance. If a close-tolerance unit is required for replace-
ment, two resistors, one higher and one lower than the
required range, may be used in series or in parallel when
matched for their combination resistance value.

If a 2-watrt resistor is required and none is available.
from the jobber, two 1-watt units in series or in parallel
will do the trick. Similarly two l4-watt units can be
used instead of one 1-watt. Any low-wattage unit can, of
course, be replaced satisfactorily by any higher-wartage
unit of the same range.

Power Wire Wound Resistors

All wire wound resistors above the 2-wart size are
becoming scarce because they are made of critical ma-
terials which must be conserved for war requirements.
Fortunately, however, they are seldom required for
service work except in A.C.-D.C. sets. Also, they are
seldom used at their full rating.

If a wire wound resistor of the required wattage rating
is not available, a combination of any types of lower-
wattage units, either in series or parallel, may be substi-
tuted. In combining resistors for this purpose, the
wattage rating is cumulative based on the number and
rating of the resistors used.

Substitutions

It is daily becoming more necessary to make substitu-
tions in many civilian industries to conserve the critical
materials needed for winning the war. The substitutions
suggested above will not affect the quality of replace-
ment jobs. We hope that these suggestions may help to
keep the home sets of the country operating.

- www americanradiohistorv com
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R. I. GENERATORY

by WILLARD MOODY

A timely discussion on many types of oscilla-

tors for the experimenter, ham. and serviceman.

HERE are a great many forms

I of radio frequency generators.

First, and most familiar of all is

the vacuum tube variety which em-

ploys a triode or pentode in a feed-

back circuit. Then, and this form is

used universally for stable operation,
there is the crystal controlled osc.
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In frequency measurement we come
to the multi-vibrator and in the os-
cilloscope we have the saw tooth
oscillator exemplified by the gaseous
discharge tube, the thyratron or the
neon tube in an R-C (resistance-ca-
pacity) circuit. Not to be forgotten
is the original forerunner of them all,
the spark coil of Heinrich Hertz. The
Alexanderson alternator, the rotary
converter, and the arc forms of radio
generation of power are all basically
sound and useful. One form of oscil-
lator, since it produces radiation at
a high frequency, is the X-Ray tube
of Coolidge and Roentgen. The radio-
active chemical called radium might
also be classed as a generator since it
radiates energy.

But the most important one of all,
and the one in the writer’s mind which
offers the greatest possibility for de-
velopment in radio and electrical en-
gineering is the magnetron. This tube
will produce appreciable power at the
ultra-high frequencies, where the or-
dinary vacuum tube becomes weak
and impotent.

Suppose that a beam antenna at

40

400,000,000 cycles were supplied high
power, and that by means of directors
and reflectors an enormous power gain
were achieved in a single direction,
that further this antenna was rotata-
ble and could be directed against an
invading airplane carrying its de-
structive bomb load. The power in the
antenna and in that beam would be so
great as to penetrate with ease the
metal shielding of the plane and to
burn up its ignition system, destroy-
ing it at once. With development and
application of the magnetron this
could be done. It now takes imagi-
nation to conceive such a possibility,
but then who thought twenty years
ago we would have our present de-
velopment in radio and the sciences?
A sketch of the magnetron is shown
in Fig. 1. A principal development
of the General Electric Company,
Schenectady, New York, its design and

Tig. 2

circuit features have previously re-
ceived attention in the literature.*
Essentially, the tube is a two element
affair, consisting of an anode or plate
which is split to reduce eddy current
or hystersis losses and a cathode or
filament. Alternating power may be
used to supply the filament and d.c.
can be used for the plate potential.
With a 1500 volt generator or power
supply the power that can be deliv-
ered or taken out of a tube of modest
dimensions may reach 10 watts at 400
megacycles and 40 watts at or below
100 megacycles. A larger tube could
be used, with water-cooled anodes,

www americanradiohistorv com

for the transmission of more power.

The flow of electrons may be con-
trolled by electro-static deflection in
the case of an ordinary triode tube or
cathode ray tube and may also be
controlled by variation in the mag-
netic field intensity surrounding the
electron stream. A practical case of
this kind is the magnetic yoke deflec-
tion of television tubes and the mag-
netic field variation of the magnetron
tube. The magnetic field does not af-
fect the frequency of oscillation which
is controlled by the L/C circuit and
the inductance and capacitance of the
anode leads.

The magnetic field control may
either be external to the tube or may
be active on the tube filament current.
The action of the circuit is one of
“electron bombardment.” The highly
charged positive plate attracts the
electrons from the cathode at terrific
velocity. Traveling at a fast rate,
these electrons hit the plate with a
strong potential force due to their
kinetic energy of attraction and
“splash” electrons out of the plate.
It's like throwing a heavy rock into a
pool of water and getting a great
spray. Each impinging electron may
knock out from one to five additional
electrons.

Examples of simple kenotrons, to
which family the magnetron belongs,
are the X-ray tube and the kenotron
rectifier tube. Kenotron, from the
Greek language, means literally “a
thing with nothing in it.”

It is interesting to note that around
1921 Alexanderson developed for RCA
a synchronous detector for overseas
c.w. reception. It was, simply, an ap-
plication of the magnetron principle.

The highest frequency obtained to
date has been with the magnetron
form of oscillator and was of the order
of 27,000 megacycles or about 1.1 cm.
wavelength. The Barkhausen oscilla-
tor has generated power up to 5,000
megacycles or about 6 cm. wave-
length.

Various oscillator forms are shown
in Fig. 2 which operate on frequen-
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cies normally used for communication.
The Colpitts, the Ultra-Audion and a
few others are not shown, these being
merely modifications in one way or
another of the basic oscillator cir-
cuits,

In Fig. 3 are shown forms of radio
frequency generators which have cer-
tain unusual characteristics. The dyna-
tron was formerly
used for frequency
measurement by het-
erodyne methods, un-
til the advent of the
now popular elec-
tron-coupled oscilla-
tor. It has a nega-
tive resistance char-
acteristic of unusual
nature.

The spark coil, of
course, was one of
the earliest forms of
generation of radio
frequency power. The
Barkhausen oscilla-
tor operates in a
transit time effect,
with the grid going
positive and the plate
negative; electrons
then go through the |
grid, are repelled by
the plate, again come
into the field of the
grid. The cycle is re-
peated at a rate de- |
pendent upon the
tube construction
spacing of electrodes
and area of elec-
trodes. |

There are various
other forms of gen-
erators, the magneto-
strictive oscillator
which depends upon
mechanical vibration
of a rod in the field
of the tank induct-
ance, the Alexander-
son alternator, the
grid-glow tube or re-
laxation oscillator
productive of saw -
tooth wave form, the
tuning fork, and the
multi-vibrator, all of
which are confined to
low frequency opera-
tion close to the au-
dio spectrum.

In thinking of os-
cillators, most radio
men are inclined to
forget the many
forms of generation.
The three element or
multi-element tube
has completely dom-
inated the scene for
the past decade. 1In
high f{requency, or
rather ultra-high fre-
yuency, the magne-
trone will probably
play a great role. It
is, essentially, a two
clement tube. For a
mall tube with 1500

tctober, 1912

volt supply, the magnetic coil mav
have a diameter of aktout 24 inches
and weigh 125 pounds, consisting o°
approximatzly 4,000 -urns of wire.
A great deal has been written atou
the many oscil.ators rmentioned briefl»
here. Perhaps, as a result, some
struggling young inventor, puttering
around in his home workshop, wil

URE, WE STILL MAKE PARTS,

stumble upon the answer to high
power at ultra-high frequencies, after
receiving an initial impulse and inter-
est from tais article.
RBibliography
*W. C. White, Electronics, April,
1930, page 34, Magnetron, a clear de-
scription and photographs.
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Navy Radio Ops
I (Continued from page 9)

The officers’ training school is
another unique feature at Noroton

. unique in that here again no radio
background is necessary . . . and yet
within 30 days ... one month ...
the officers become sufficiently familiar
with radio to become communications
officers. These officers are almost en-
tirely straight from civil life, and are
college graduates, having completed
accredited courses in anything and
evervthing but radio. Nevertheless,
they take a course ... and it is a

course . . . for it begins at 7:45 in the
morning and ends at nine in the eve-
ning . .. and takes in everything

from code, both aural and video, to
touch typing, theory and procedure.
Their code course enables them to send
and receive at about 8 words per min-
ute, while theory and practical classes
familiarize them sufficiently with all
types of apparatus and their operation
to stand them in good use when they
go into service.

As soon as these young officers (the
majority are ensigns, some are lieuten-
ants [j.g.] and a sprinkling of lieuten-
ants) complete their course, they are
sent out to an active duty radio assign-
ment, an assignment that can probably

TODAY'S CONDENSER PROBLEMS
WERE SOLVED YEARS AGO!

No matter how many condenser types war restrictions may make
it impossible to supply...you're still in business as far as con-
denser replacements are concerned as long as you can continue
to get Sprague Atom Midget Drys, Sprague EL prong-base Electro-
Iytics, and Sprague TC Paper Tubulars.

Long ago, Atoms proved that they were the truly universal
condensers—just the thing to replace any cardboard or can-type
unit up to their rated values, and regardless of size. For higher
voltages and wet condenser replacements, use EL’s. For all tubu-
lar by-pass needs, use Sprague TC's—the most famous units of
their kind in the history of Radio, and still the most dependable.
These three types enable you to handle practically any con-

denser replacement job!

Practically all of Sprague’s greatly enlarged facilities are devoted to

war work, have been for a long time past, and will be until Victory
is won. Although present jobber stocks of the above condenser types

[T are largely complete, it is obvious that further production for civilian

therivat:

from those in charge of the

SPRAGUE
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vse must depend upon
§ allotment of manufacturing facilities and critical materials.

PRODUCTS COMPANY
North Adams, Mass.
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be termed a portion of the course, for
it is during this assignment that they
receive much of the practical experi-
ence. According to reports, all of the
communications officers that have
graduated from this compact training
course have done well and have
proven themselves worthy graduates
of Noroton.

The other division of training at
Noroton, devoted to the Compool, is
also an interesting example of ef-
fective training. Into this class comes
a selected group of experienced radio
and signal men who are taught flag
and other visual signal methods and
other activities fitting them for duty
on merchantmen and the vessels that
escort them in convoy. The course
may be termed post-graduate and is
given to those who come from other
stations as well as Noroton. Here
again, the course is a one-month affair,
with long hours, plenty of studying and
practicing and truly outstanding re-
sults as the merit of award. No col-
lege degree is required to enter this
class, but you do have to know radio
and visual signals and know it well.

Noroton is staffed by a group of
truly seasoned radio veterans. Head-
ing the staff is Lt. Commander Boyd
Phelps, who is the executive officer and
also head of the department of in-
struction. Commander Phelps is known
to amateurs throughout the Nation
and in many parts of the world, too,
more familiarly as W9BP.

Another popular ham who is now at
Noroton is Lt. Donald S. C. Comstock
. .. WIMY. He is on the staff as com-
munication officer.

Heading the materiel course of in-
struction is Lt. Perce B. Collison, who
is known to amateurs all over. His
call letters are W2IXE.

Lt. (j.g.) Francis Almstead, whose
educational work, particularly on
course outlines for use in secondary
and higher schools is well known, is
serving as an instructor at Noroton.

All members of the staff are mem-
bers of the USNR. Captain Baggaley,
the commanding officer of the school,
is on the retired list of the Navy, re-
called to active duty.

While Noroton is just reaching its
second birthday, it has achieved an
enviable record and position in train-
ing centers. The courses were not
custom-made when the classes were
about to begin. Instead they had to
be created. And they were, with pains-
taking care and experiment. The re-
sult is evident from the record . . . a
record of which the Navy says . ..
Well Done.

U. S. ARMY
SIGNAL CORPS
ISSUE
Next Month

RADIO NEWS
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The Radio Sonde
(Continued from page 13)

1000 kc. oscillator is used for grid
modulation of the 50 mec. oscillator.
The audio frequency alternately indi-
cates temperature and humidity and
by changing audio frequency at def-
inite intervals the atmospheric pres-
sure is also indicated by a change in
the audio signal.

The pressure dia-

is chosen or set by the value of RT, the
sulphuric acid resistor that varies its
resistance with temperature. Each
time the pointer passes over an in-
sulated disk, the resulting audio fre-
quency provides a measure of the tem-
perature.

Once the radio sonde is sent into the
air, it may drift out to sea or otherwise
become lost. But since the units if
produced in quantity cost only about
$25, it is worthwhile to incur this loss

in order to gain valuable weather data
that may save ships, warn farmers of
storms, prevent airplane wrecks. How-
ever, some of the units are recovered.
This is possible by incorporation of a
parachute which lets the radio sonde
float to earth, the parachute being re-
leased automatically when the balloon
bursts in the stratosphere. Rewards
are given to finders to provide an in-
centive for returning the equipment.
—3o-

phragm is evacuated
and expands as the air
pressure decreases with
a rise in altitude, caus-
ing the lever to move
over the switch mecha-
nism consisting of metal-
conducting disks separ-
ated by insulated disks.
These disks are held to-
gether by a single bolt
insulated from the
metal disks. In the dia-
gram a minor portion of
the switch contact as-
sembly is shown and an !
actual unit would have

many more contacts. ‘

A direct indication of
air pressure is given by
the position of the point-
er. One out of five disks
are made wider than the
other four, permitting a
switching into the grid
circuit two fixed resist-
ance values which give
contact identification
signals.

Contacts marked A
make R the only fre-
quency determining re-
sistor in the circuit, and
contacts B result in a
frequency governed by
the combination of R
and RH. By variation
of the number of B be-
tween each A contact a
positive determination
of pointer arm position
can be made merely by
observation of the audio
signal and by counting
the index signals.

Between each pair of
index contacts are the
narrower contacts con-
nected to the movable
arm of RH. The expan-
sion and contraction of
blonde human hairs as
the humidity changes
causes a variation in po-
sition of the movable
arm. For any setting
determined by the hu-
midity, the frequency is
chosen by R plus the re-
sistance of the upper
portion of RH and the
frequency thus varies as
the humidity.

On an insulated disk

DEPEND ON TANKS, ..
PLANES AMD SHIPS A
-~-AND WE. NEED

“=THE
OUTcOME WILL

4

=
A

THEM RIGHT

POST OFEICE TO
BuY SOME MORE

WAR BONDS -
IT TAKES MONEY
TO BuiLD THOSE
PLANMESAND .,
SmPS_I

oy
. %s}% ". - ,'-_
e R PR T

e e o b it

PO

NOW it's WAR BONDS instead of radio equipment.

Buy Bonds as Elmer does with those extra dollars. Elmer

is so enthusiastic because he knows the bonds he buys

are going to preserve the principles which make possible

amateur radio and all it stands for.

ARLUND

between contacts, the
audio signal frequency

October, 1942
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For the Record
(Continued from page 4)

Twenty-Three Years Ago
‘VE begin a new feature this

month which appears on page 32.
Each month we will present, in con-
densed form, excerpts from previous
issues of Rapio NEwS, which not only
will bring back fond memories to you
old-timers, but will serve additionally
to acquaint you younger fellows with
radio developments from out of the
past. We feel confident that this sec-
tion will become most popular.

Transmittling Tubes Wanted
‘lANY broadcasting transmitting
= plants, particularly those of low
power, are in dire need of replacement
tubes for their transmitters. Among
these, we find the 800, 803, 806, 808,
813, 814, 815, 828, 866, 866-A, 866-A/-
866, 872-A. Broadcasters are willing
to purchase tubes which are either
new or in good condition, and if you
have any of the foregoing types, we
suggest that you contact either your
local stations or get in touch with the
tube manufacturers. The need is ur-
gent!

We Hams must not allow the broad-
casters to be forced to shut down be-
cause of lack of replacements. We
can help greatly by giving up those
tubes for which we have no immediate
need. There will be plenty after the
duration.

Memeories
ADIO men have long associated
the Stevens Hotel in Chicago as
the home of the Annual Radio Parts
Show. The U. S. Army Air Forces took
over this famous landmark officially
on August 1. We had the privilege of
witnessing the change-over from civil-
ian to military and were conducted on
a tour through the famous hos-
telry.
The huge exhibition hall

rate Kkitchens where ‘“grub” will be
prepared. Not a speck of dust was to
be found. No longer do the K.P.’s have
to whittle potatoes. Automatic ma-
chines do this very rapidly and thor-
oughly. The vast refrigerators re-
vealed the morning meal—ham and
eggs, and the beef for the following
evening’s mess.

We later saw the gigantic accumu-
lation of all the silver service used at
the hotel. Remember those cham-
pagne buckets? There were hundreds
of them piled to the ceiling. Parti-
tioned trays will replace these items.

The visit was concluded when we
were taken to the parking lot to get
our car. Instead of being approached
by a civilian attendant with a request
for our fee of 50c, we were stopped by
an armed guard, as by this time the
army had taken over this lot which
is so familiar to many of you. We
were among the last civilians to leave
and drove out through lines of recon-
naissance cars, trucks and jeeps. A
strange contrast to the old days!

As we now go to press with this is-
sue. the first contingents of students
have arrived and are now engaged in
their extensive radio training. Chi-
cago is proud to be host to these thou-
sands of young future radio men, and
we look forward to the time when we
will again greet them after the war is
won, and we again are able to gather
together every year for our Radio
Parts Show.

First €. D. Radio Licenses
THE first licenses to be granted by

the Federal Communications Com-
mission under newly-established regu-
lations for civilian defense radio sys-
tems have been issued by the Commis-
sion to the City of Akron, Ohio, and
the City of Lawrence, Mass. Classified
as War Emergency Radio Service,
these stations extend the organized
civilian units functioning under the

Office of Civilian Defense. In event
of air raids or other enemy action
which destroy other forms of commu-
nications, the emergency radio will be
available to coordinate rescue and re-
pair work.

Under the terms of the licenses
granted, Akron will have a two-way
low-powered radic system of sixteen
receiver-transmitters.

Antique Tubes Wanted!
DIANY thanks to you readers who

have written in to offer to sell
antique receiving tubes. We still need
many more types in order to round out
the rather extensive collection which
has been accumulated and which is
now on exhibit at one of the radio
training centers.

The following types are still needed:
1903-1907, Fleming valves; 1908-1909,
DeForest audion, DeForest audion
with double plate; 1915, External grid
experimental tubes, Lieben tubes, Tel-
efunken (anode) flat-plate, Lorenz
tube, Huth rec. tube, German types,
Audiotrons in holders; 1916, Marconi-
Osram plug-in triode, Tubular Audion
(DeForest) Type T, Audion Detector
(R39), Electron-Relay tube, Moorhead
Detector, Tigerman Decto-amplifier;
1917, Pliotron Osc. Tube (GE), Ther-
mionic repeater, Donle valve, Telefun-
ken types (German); 1920, Moorhead
relay & VT Amp.-Osc., A-P Electron-
relay (Navy SE1444), VT 21, Lillipu-
tian types; 1921, Edison Swan Elec.
Co. ES2 and ES4, A-P Rectifier; 1922,
Amrad S. Tube, Myers Audion RAC-3,
First Sodium Detector (Donle), Welsh
peanut WT501; 1923, French tube, N
tube, Silvertone OT; 1924, Solodyne
Nutron (English), Schotky (German),
DeForest DV3, Schickerling Triode;
1925, Magnavox 110v VT, Neon-filled
rectifier, Luminotron photo cell (Nak-
ken), Musselman Mogul 5VC; 1926,
Quadrotron 4 element tube, 5VX; 1927,
DeForest DL-4, Raytheon A rectifier,
Sovereign top heater, Raytheon
type R voltage regulator, CeCo
M26, M27; 1928, Elkon metallic

where we were accustomed pre-
viously to spend many hours
looking over the exhibits of the
radio manufacturers was being
made ready for partitioning
and in the future was to be
subdivided into many radio
classrooms. The main dining
room where epicurean delights
have been served to “Chicago's
Four Hundred” was now liter-
ally filled with mess tables. In
place of the comfortable uphol-
stered chairs were regulation
army stools. Here thousands of
students will dine in resplen-
dent atmosphere, as the huge
candelabra still remain. One
thing is certain. Uncle Sam’s
draftees will be fed in keeping
with the high standards fol-
lowed in all of our military
posts, and their vitamin con-
tents will be comparable to the

MICHAEL
~HATZ/S

rectifier; 1931, Telefunken
RES-664, Stenode Quartz crys-
tal, Telefunken Bar-tube (Ar-
cotron), Saxl micro-ray; 1932,
Magnetron; 1933, Ag-AF-AE-
Ad; Osram Catkin, Osram MH4,
VMS, MS4B; 1934, McCullough
Lilliput metal types, Marconi
H-11 miniature; 1938, Electron
multiplier.

If any of you old-timers have
any of the above and would like
to dispose of them, we would
appreciate your letting us know
at an early date.

USY days lie ahead. At this
same time next month, we

will have completed our work
on the U.S. Army Signal Corps
Issue. We know our efforts will
not be in vain. In fact, we have
never been so enthused before
and after you have had the op-

finest table d’hote dinner.
We then inspected the elabo-
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portunity of reading that issue,
we are sure you will agree.
T3 OR. ..o
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Aviation Radio
(Continued from page 27)

fashion so as to insure “uninterrupted”
air traffic.

The airlines usually provide their
own radio facilities, dispatchers, ete.,
but must coordinate their [acilities
with other services. Their weather
is usually obtained

signals, and neither is interrupted as
in old systems. Because the radio
range signals are modulated at 1,020
cycles and essential voice frequen-
cies transmitted at the same time a
filter is needed in the receiver output
which will attenuate the range signals
and allow the voice signals to come
through intelligibly. Most receivers
during the last two years designed
specifically for radio range reception

contain the necessary filter. External
filters may be purchased for those re-
ceivers not so equipped.

The present day antenna system
used with the simultaneous range
transmitter for the radiation of neces-
sary energy in pre-determined direc-
tions is essentially a modified Adcock
system and consists of four self-sup-
porting steel towers. The fifth tower
which provides carrier and voice trans-

from the U.S. Weath-
er Bureau, but in
some cases they pro-
vide their own weath-
er reporting services.
Flight plans of all
aircraft are given
traffic control centers
at regular intervals
sothataconstant
check can be made on
airliners and in order
that itinerant air-
craft will not inter-
fere with air trans-
portation schedules.

Among the many
aids to air navigation
there looms one
which has been given
much consideration
during the last eight
years; it is the radio
range or as it is com-
monly known, the
airways radio beacon.
High altitude flying
has come into greater
prominence since the
advent of sub-strato-
sphere aircraft and
because instruments
are relied upon in
cases of inclement
weather when air-
craft must fly with-
out “ground check
points” the radio
range has figured
conspicuously in the
“all radio” air navi-
gation plan.

With the exception
of a few new UHF
(experimental) sta-
tions which operate
on frequencies be-
tween 117 and 127
megacycles, radio
range stations today

Not when

YOU'RE EQUIPPED
TO HANDLE THEM

In addition to the electrical
characteristics, many customers’
application problems are related
to the physical appearance and
dimensions of their transformer
components. Fortunately, the UTC
sheet metal division supplies prac-
tically all the housings, lamina-
tions, brackets, and other devices
which control the mechanical char-
acteristics of UTC units. Instead of
restricting designs to specific cases,
the sheet metal division can run
off a special case to more closely
fit the final transformer dimen-
sions, or to effect the particular
mounting provisions required by
the application.

lllustrated are a few (just a very few) typical cases as supplied far same special applicatians

are all operated in
the low-frequency
spectrum, viz., 200 to
400 kilocycles. (Near-
ly all radio receivers
designed for aircraft
cover the beacon
ranges in addition to
the usual communi-
cation channels.)
The greatest per-
centage of stations
now in operation are
“simultaneous” sta-
tions. That is, voice
broadcasts do not in-
terfere with range

Ocltober, 191412

The sheet metal division has drawing, forming, and other press facilities
to cover the entire gamut of transformer housings from tiny transformer chan-
nels, to large oil tanks for broadcast and industrial service. Since these hous-
ings are produced at UTC, fast service can by given.

If YOU have a special problem, may we have an opportunity to cooperate?

NEW YORK, N. ‘l’
CABLES: '"ARLAB"

Write: COMMUNICATIONS DIV, &
EXPORT DIVISION: — 100 VARICK STREET

150 YARICK 5T. *
NEW YORK,
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mission (simultaneous transmission)
is located in the center of the four
equally spaced towers.

In a few older range installations
two loop antennae were utilized for
beam course radiation. These two
loops were mounted so that their
planes were at right angles to each
other. However, due to “night effect,”
etc., these have been undesirable. The
theory of operation of the old system
is quite simple, and can be applied to
the new system to a certain degree be-
cause the patterns radiated from both
systems are practically the same.

If a loop antenna were fed by a
radio transmitter, it is known that the
resultant pattern as transmitted by
the loop will closely resemble a figure

“8.” Now if we were to take two loop
antennae and place them at right an-
gles to each other (same manner as
old system) we would find that we
now have two figure “8’ patterns.
Too, we will find that there are four
distinct places where the fields from
the separate loops intersect each
other. That is, the signals from one
loop will be found to be super-imposed
on the signals from the other loop. The
resultant is then due to the difference
in field intersection of the two indivi-
dual loops and it is found that a differ-
ent signal is obtained. In the modified
Adcock system, a figure “8” pattern
will be radiated if two antennae lo-
cated diagonally across from each
other are excited so that their currents

. . . but until this war is won we
all have to be satisfied with less
in many things.””

This is particularly true in the case of radio
receivers, where the shortage of replacement
parts is forcing more and more servicemen to
improvise in order to get faulty sets into oper-
ation.

In so improvising it may be necessary to elimi-
nate certain stages or find substitutes for certain
resistors, condensers, or sockets, etc. While this
may not produce the maximum in set perform-
ance, it will save a lot of jobs for you that would
otherwise be lost. In addition, your customers
will appreciate your licking a tough situation to
get their sets into operation and, under the cir-
cumstances, be satisfied with less than perfection.

By this improvising, both you and your customer
will be meeting your patriotic duty to iree much
needed replacement parts for use by the armed
jorces. At the same time, you will be contribut-
ing your share toward the building of public
morale by keeping radio receivers in operation,

Of course, to improvise you have to know
what's in the set. You can’t spend hours “‘guess-
ing out’’ the trouble and more hours experi-
menting with ‘probable’’ substitutions. You
need RIDER MANUALS to tell you what is in the
set-—to supply you with all the facts you must
have in order to find the trouble quickly and
improvise the repair in the minimum of time.
Speed is the essence today- -reach for your
RIDER MANUALS when you begin every job!
It's your duty to work etficiently untl “'this
thing’’ is over.

“Sure, I'd Rather Drive 50" &

RIDER MANUALS
Volumes X111 to VIIL $11.00 each
Volumes VI to I11...... 8.25 each
Abridged Volumes 1 to V.................. $12.50
Automatic Record Changers and Recorders..

OTHER RIDER BOOKS YOU NEED

The Cathode Ray Tube at Work. ............ $3.00
Freguency Modulation

Servicing by Signal Tracing................. 3.00
Meter at Work.........ooooiiiiiiins £.50
Oscillator at WOrK. ... .eooonemeeeuaeaunnens 2.00 Y

Vacoum Tube Velimeters..
AFC Systems .
1OUR-A-DAY-WITIH-RIDER SERIES—on “"Al-
1ernating Curients in Radio Receivers”'—on Reso-

nance & Alignment”—on  ““Automatic  Volume
optrol*—wn ‘D-C Voltage Distributivs.”
%0c each *
JUST OoUT!

A-C CALCULATION CHARTS—Two te five times
as fast as a slide rule—and more fool-presf. All
direct reading-—operative over a frequency range of
from 10 cycles to 1000 megacycles, 160 Pages—2
colors—9!5x12 inches—§7.50,

FOR EARLY PUBLICATION

Inside the Vacuum Tuhe—complete elementary ¢x-
planation of tundamentals of vacutm tibes.

John F. Rider Publisher, Inc.

404 Fourth Avenue, = New York City
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will be equal but 180° out of phase.

By controlling phase placement, cur-
rent magnitude, power, etc., it is en-
tirely possible to cause radiation of
patterns along definite angles or
courses; this is accomplished in the
modern system. Course orientation is
accomplished in the modern Adcock
system by tuning the transmitter
properly and feeding its signals into a
link circuit relay which switches radio
frequency energy into a variable cou-
pling transformer which regulates the
amount of energy supplied to our four
antennae in pairs; by rotating the
windings of the wvariable coupling
transformer (goniometer) it is possible
to shift the radio range beam courses.
Of course, antenna site location,
weather conditions, etc., have much to
do with course alignment and cannot
be disregarded.

Let us examine Figure 1 for a mo-
ment. We see our transmission pat-
tern closely approximates two figure
eights at right angles to each other.
We have in reality, a four course
range. The intersections of the lobes
of both patterns is indicated by shad-
ing. In these shaded sections we find
either the “N” or “A” predominating,
but the on-course or ‘T signal pre-
domingtes due to the superimposition
of the two signals, as indicated by the
unbroken shading.

When the aircraft is in a position
that is common to both loops; ie.,
when signals from the two loops are
received simultaneously and with
equal intensity, it is said to be on-
course and the letter “T" (a dash-)
will be heard in the phones or indi-
cated by lights. However, when the
airplane is not in a position common
to both loops, the signal “A” (--) or
“N” (—-.) will be heard or indicated.

The “equi-signal” or “T” zone is usu-
ally from eight to sixteen miles wide.
That is, when the distance from the
beacon transmitter is between one to
two hundred miles. It can readily be
seen then, that it is quite possible for
an aircraft to fly the beam path of one
station to the beam path of another
and so on until it arrives at its desti-
nation. However, the actual orienta-
tion involved is no simple matter and
requires a great deal of practice.

When passing from the right or East
guadrant to the lower South quadrant
of the range (“A” to “N”), the “A”
will again predominate. It is to be re-
membered, however, that the on-
course signal “T” will be faintly heard
when in either the “A” or “N” zones
and will become strenger as the air-
craft approaches the on-course zone.

The pilot, in order to fly the range
efficiently, must not only use the range
itself for “positioning,” but also his
magnetic compass and other flight in-
struments deemed necessary in flying
“under the hood.”

In order that range stations may be
identified, abbreviated call letters are
transmitted about every 24 seconds.
These signals are iransmitted twice,
viz., in the “N” and “A” quadrants.
If the station is located at Los An-
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geles, the letters transmitted may be
+—), or if at New York
“NY” (= —e—— ).

Weather information usually trans-
mitted at :20; :43; 48; and :53 minutes
after the hour concerns the areas
served by that station; and is usually
a sequence of those stations within a
certain allocated fterritory. 1In the
event that special weather information
is required any CAA station is able
to supply that information if given

is important because during periods
when static and interference is bad, it is
indeed a task to differentiate between
increases and decreases in signal in-
tensity. Therefore, when flying the beam
it is mandatory that a receiver be em-
ployed which does not use AVC in its
low frequency ranges. It is all right,
however, to have a receiver equipped
with AVC which can be used cn the
low frequency ranges when receiving
voice broadcasts, and then with the

flick of a switch cut out the AVC when
resuming beam flying.

There have been many systems for
radio range flying promulgated during
the last few years. Radio range navi-
gation essentially consists of “spot-
ting” the range, tuning in on its fre-
quency, orienting the aircraft for
proper on-course flight; and adjusting
the receiver volume so that as mini-
mum a signal consistent with good
audibility is heard in the headphones.

enough time to re-
quest it from another
station who has it.
Weather data is sup-
plied by the United
States Weather Bu-
reau who transmit
these reports to va-
rious stations lving
along certain air
routes. Teletype is
the media used for
transmitting weather
information, and in
some instances point-
to-point radio tele-
graph is utilized.

When an aircraft
flying the radio range
passes over “his” sta-
tion “over stations”
indication is usually
given by a minimum
or null signal in the
earphones or mini-
mum reading on a
meter indicator
(same type as used in
the “LR"” radio-com-
pass). At stations
equipped with mark-
er beacon transmit-
ting installation over
station indication is
usually indicated by
a flashing light or
meter indication if
the aircraft is
equipped with a
marker receiver
tuned to the correct
frequency (75 mega-
cycles).

T he minimum or
null signal obtained
when passing over a
station is sometimes
called the “cone of si-
lence.”” 1In the event
that a receiver
equipped with AVC is
used for beam flying
and the AVC circuit
cannot be shorted
out, true cone of si-
lence indication will
be hard to obtain as
will quadrantal iden-
tification when pass-
ing from one zone to
another. Because
AVC maintains sig-
nal levels substan-
tially constant the
slight decrease or in-
crease of signal can-
not be achieved. This
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Because each beam course is only so
long it is relatively simple to figure
out how long it should take to arrive
over a cone of silence of one station
after starting at the “outer edge” of
another, if the pilot has properly
oriented himself with respect to the
correct quadrants.

Instrument flying, radio range navi-
gation, etc., has been made rather easy
of late by emploving the Link Trainer.
This trainer is equipped with sensitive
altimeter, artificial horizon, air speed
indicator, turn and bank indicator,
rate of climb indicator, directional
gyro, radio compass, an indicator
which indicates over station location
(cone of silence or Marker), and head-
phones.

Entering the trainer, the pilot closes
the hood (may simulate take-off by
callmg control tovu er—who in this case

is the control table operator or in-
structor), unfolds his strip maps of the
territory over which he will fly and
advises the instructor that he is ready.
The instructor will then let the pilot
fly for a few minutes on-course and
then will manipulate his controls af-
fecting the radio range and lose him.
The student then must find out where
he is by definite flight procedure. Dur-
ing his flight he will hear his radio
fade-out, the air will be bumpy, and
all in all his flight in the trainer room
will parallel an actual cross-country
trip. Various problems are given to
the student via telephone and as he
solves each one is given another which
“blends” in with the situation. With-
out leaving the ground, the pilot can
“fly” from New York to Dallas en-
tirely on instruments and radio, and
if he is an apt ﬂyer will usually arrne

e e

fly ... fight to Victory with BE E&Y@

* Turret control, one job that calls for flaw-
less perfection, depends upon Relays by
Guardian for quick, precise response from
turret motors and gear series at every furn.

Again...it's Relays for aiming, fusing,
releasing bombs . . . Relays for navigation,
floodlights, landing gears. Yes, battles in
the air, on land and seaq, are first thought-
out and fought-out exhaustively in Guard-
ian’s plants where samples of approved

controls await your action.

GUN SWITCH HANDLES
REMOTE FIRING EQUIPMENT
TURRET CONTROLS

RADIO CONTROLS
NAVIGATION CONTROLS
AIRCRAFT CONTROLS
BOMB RELEASES

SOLENOID CONTACTORS*

*A and B series Army Air Corps Approved

L D 2 . A A

P.S.—Planning o new post-war product? We have the control you need!

GUARDIAN

1630 WEST WALNUT STREET

ELECTRIC

CHICAGO, ILLINOIS

LARGEST LINE OF RELAYS SERVING AMERICAN WRAE INDUSTRY

48

www americanradiohistorv com

at his destination. Because he knows
that he hasn’t a chance in “cracking
up” the student proceeds with confi-
dence in his Link Trainer flight and
learns much more than he would if he
were in an actual airplane in the air.
Corrections can readily be made on
the ground in the trainer room which
are not always possible when in the
air!

An automatic flight recorder (an in-
strument which draws the pilot's
course as he flies it) is located on the
instructor’s desk and will give the
pilot an idea of how he came out on
his “problem.”

New UHF range equipment will
more than likely supersede the equip-
ment now in use because of the
freedom from static, fading, multiple-
course phenomena, etc., but the princi-
ples of operation, etc., will no doubt
remain the same. More stations may
be required but their cost as compared
to the low frequency installations will
more than justify the outlay.

(To be continued)

Mfrs. Lit.
(Continued from page 32)

ciation and syllables. Even though an
individual cannot secure the constant
supervision of an experienced radio
code operator he may feel confident to
go ahead and study by himself, under
this new method. Fundamental sounds
are learned first-—then letter sounds
are learned integrally instead of as
separate dots and dashes; in fact,
those terms are taboo and ‘“dit” and
“dah” have replaced them. The book-
let includes much material on learning
to send well, high speed operation,
copying to typewriter, general operat-
ing data and ccde practice equipment,
as well as a full set of lessons in
learning to send and receive which arce
ideal for class instruction.

The Leugue expects that extensive
use will be made of the text in the
numerous community evening radio
training classes sponsored by its af-
filiated clubs thrcughout the country.
It has already been approved by
various official government agencies
for such use.

The booklet is authored by John
Huntoon, acting communications man-
ager of ARRL, an amateur and com-
mercial radio operatcr known for the
excellence of his sending “fist” and
who holds several championship
trophies for his first-place perform-
ance in receiving competitions.
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Radio Coat
(Continued from page 20)

Spot News
(Continued from page 38)

complete description and explanation
of how to obtain materials to carry on
the drive, appears. Featured in the

information is a discussion of the

as a contact for controlling the trans-
mitting circuit as differentiated from
the receiving position of the circuit,
when the switch is in its normal posi-
tion. Conventional plug or terminal
insulating blocks may be provided on
the battery and on the radio unit
proper for accommodating the sockets
of the detachable plug, and socket
connectors, at the several points where
electrical connections are made with
different parts of the system. These
plug or terminal insulating blocks may
be employed at the earphones or re-
ceivers, as well as at the microphone,
or at other points, in addition to the
battery and transmitting and receiving
equipment.

When this “two-way radio garment”
is in operation, signals may be received
by leaving the switch in a normal po-
sition when the earphones are worn, as
illustrated in Figure 3. When trans-
mitting signals or voice instructions,
one hand is put through the pocket
opening to change the switch to a
sending position, and the microphone
is placed to the mouth so that a two-
way conversation may be conducted—
or orders given, as in case of a com-
manding officer on the battlefield. The
change from transmitting to receiving
positions is accomplished in a jiffy.

The whole equipment is relatively
small, compact, and light in weight.
To say that it is portable would be
like carrying coals to Newcastle—be-
cause the wearer carries all of it on
his back. The garment may be used
as an overcoat in winter and outer coat
in summer. Waterproof, fireproof
heatproof, it may be worn in many
climates and countries—in the Libyan
desert, or the frozen steppes of Siberia,
and in the temperate zone of our own
hemisphere.

The smallest broadcast receiver
having four tubes and about the size
of an inch-section of a glass medicine
dropper; a crystal set mounted in a
cocoanut shell; a portable receiver of
the size and semblance of a kodak; a
walking cane capable of transmitting
and receiving signals within the shad-
ow of a broadcasting station; suit-
cases containing complete and ade-
quate receiving sets; vest-pocket edi-
tion of receivers smuggled in one’s
clothing for bootleg purposes at race
tracks; and compact sets on automo-
biles, boats, bicycles, and every con-
ceivable vehicular conveyance—these
are some of the manifestations of ra-
dio in compressed forms, so those that
travel may tune and listen. But a
wise Solomon, speaking of a person ar-
rayed in fine cloth, or a Jules Verne,
in his greatest flights of imagination,
never conceived of man wearing a coat
literally made of radio.

Editor’s note: For obvious reasons,
no diagram of the radio circuit is
shown and is not uvailuble 30}~
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sonal effects

The relics were placed on perma-
nent exhibition in a special section of
the Signal Corps library in the Penta-
gon Building, Arlington. The exhibit
was formally opened by Major General
Dawson Olmstead, the seventeenth and
present Chief Signal Officer of the
Army.

TO PROMOTE THE WAR PRODUCTION
DRIVE, the WPB has issued a hand-
book of helpful services for joint labor-
management committees, in which a

speakers, films, exhibits available for
plants. The official U.S. War films of-
fered describe many unusual facts that
should prove vitally interesting to all
Victory workers. Described, too, are
available transcriptions for broadcast
stations, and the silent salesmen of
the war . . . posters . . . stickers . . .
bulletin boards . . . as well as mate-
rial for plant newspapers or house or-
gans. It’s perfect ammunition for the
drive . . . the drive for more . ..
more production . . . that Americans
will deliver! —{30—
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ard of precision performance in “condensed”
space. For full details write for Triplett Thin-
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Compact Z-Meter
(Continued from page 12)

only necessary to line up the 20-ohm
graduation with the bar-knob pointer
when the rheostat is at its normal
cut-off.

If it is desired to make a special
volts scale for the milliammeter, the
meter should be removed from its case
and the milliampere scale carefully
lifted out. A piece of reasonably thin
white paper may be pasted smoothly
over the milliammeter scale, or an en-
tirely new face may be cut from thin
white Bristol board after tracing on
the latter the outline and mounting
holes of the original face. The builder
may use the values given in Figure 4
if he has no need of great accuracy,
translating the voltage values directly
to the new scale with a pair of dividers
set to corresponding values on the
original milliampere scale.

If, on the other hand, a direct-read-
ing volts scale of individual calibra-
tion is desired, the blank face of Bris-
tol board is screwed to the meter
which is reconnected into the circuit.
The case is not replaced on the meter.
The Z-meter connections are then
shifted by switching, as described
earlier in the article, to make the v. t.
voltmeter externally available. A
source of variable a.c. voltage is pro-
vided. This may be a 6.3-volt filament
transformer with its low-voltage sec-
ondary connected to the extremities
of a 10,000-ohm wirewound potentiom-
eter. The potentiometer output is
then fed into the v. t. v. m. input ter-
minals of the Z-meter and an ac-
curately-calibrated a.c. voltmeter con-
nected to show the.value of input
voltage.

The instrument should be allowed
to heat for at least 30 minutes. The
v. t. voltmeter is then balanced to zero
and the calibration may begin. The
a.c. input voltage is adjusted to 0.2

MIDGET
RADIOHMS

Servicemen recognize the “plus-performance”
that these sturdy controls give on every
replacement job...Old Man Centralab’s good
advice to "ALWAYS SPECIFY CENTRALAB"
was never more timely than now . . . when
it is so important to keep the "radio ears” of
the nation properly tuned to the events of
these critical moments in our kistory . .. For
smooth, silent, sure attenuation . . . specify
CENTRALAB MIDGET RADIOHMS.

cENTRALAB: DIV. OF GLOBE-UNION INC.

MILWAUKEE, WISCONSIN, U.S. A,
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volt and the position of the meter
pointer along the new scale marked
with a single dot. The input voltage
is then advanced to 0.4 volt, 0.6 volt,
0.8 volt, 1 volt, etc., the exact position
of the pointer being marked at each
new voltage. The meter shown in the
photograph reads 1, 2, 3, and 4 volts
with intermediate graduations every
0.2 volt between these figures. A
tenth of a volt is easily readable on
any part of the scale.

After the voltage points have been
carefully marked, the special scale is
removed from the meter, inked in per-
manently, and replaced. The meter is
returned to its case and fastened per-
manently into the instrument.

How to Use the Z-Meter

In all applications, the instrument is
connected to the line, switched on, and
allowed to come up to operating tem-
perature. This will generally require
about ten minutes, although a longer
warm-up period should be permitted
whenever the time may be spared. The
vacuum-tube voltmeter is then set to
zero by manipulation of the rheostat,
R7. There must be no external con-
nections to any of the input jacks (X1,
X2, TV, or TV,) during these prelimi-
naries. After warming up sufficiently,
the instrument is ready for service.

Impedance Measurements. (1) Con-
| nect the “unknown” coil to input jacks

X1 and X2. There is no particular

polarity to observe. (2) If impedance
| measurements are to be made at 60
cyeles, remove any plug which may be
inserted in the jack, J. (3) Throw
switch S2 to connect the internal
measuring resistor (this is the right-
hand position in Figure 3). (4) Throw
switch S1 to connect the v. t. voltmeter
across the coil (this is the “up” posi-
tion in Figure 3), and note the result-
ing reading of the meter. (5) Throw
S1 in the opposite direction so that the
v. t. v. m. is now connected across the
measuring resistor (this is the “down”
position in Figure 3) and note that the
voltage reading differs from the one
previously obtained. 1If this second
voltage indication is lower than the
first, the setting of R2 must be in-

creased. If it is higher, R2 must be
decreased. (6) Continue adjusting R2
until the meter reading does not

change at all as S1 is flipped back and
‘ forth. When there is thus no longer a

voltage change, the unknown im-
pedance ma) be read directly in ohms
from the scale of R2. A convenient
fact is that the meter reading at ‘‘bal-
ance” is always the same regardless
of the size of impedance measured.
For an a.c. test voltage of 6.3, for ex-
ample (such as is obtained in the cir-
cuit of Figure 3), this voltage is al-
| wavs 3.15.

Reactance Measurements. The ca-
pacitor of unknown reactance is con-
nected to the input terminals, X1-X2,
and the same procedure followed as
outlined under Impedance Measure-
ments.

RADPIO NEWS
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Measurements at Other Frequencies.
‘When it is desired to make impedance
or reactance measurements at fre-
gquencies other than 60 cycles, the in-
ternal 60-cycle source may be inter-
rupted automatically as the new-fre-
guency voltage is injected. This is
accomplished by the two-circuit jack,
J. When voltage at the new frequency
(for example, 400 or 1000 cycles) is in-
troduced into jack, J, by means of a
standard phone plug connected to an
audio oscillator, the plug itself opens
the 60-cycle contacts of the jack, per-
mitting measurements only at the new
frequency.

After thus connecting to an external
oscillator, measurements are made ac-
cording to the same procedure outlined
under Impedance Measurements and
Reactunce Meusurements.

Use of External Meusuring Resistor.
Occasionally the operator may desire
to make impedance or reactance meas-
urements outside of the resistance
range of the self-contained rheostat,
R2, or with greater precision than is
possible with the rheostat. In this
case, (1) connect an external cali-
brated resistor or laboratory decade
box to jacks TV, and TV.. (2) Throw
switch S2 to connect the external re-
sistor and disconnect the internal one
(this is the left-hand switch position in
Figure 3). (3) Make measurements as
outlined under Impedance Measure-
ments and Reactance Measurements,
but by adjusting the external resistor
instead of R2, and reading the im-
pedance of reactance values from the
external resistor rather than the scale
of the Z-meter.

Inductunce Determinations. Coils
may be checked for inductance with
the Z-meter provided the d.c. resist-
ance of such coils is small compared to
the reactance. Then, assuming that
the Z-meter indication is largely one
of inductive reactance, the inductance
may be found by dividing the Z-meter
reading by 376.8 when the test fre-
quency is 60 cycles, 2512 for 400 cycles,
or 6280 for 1000 cycles. F¥or con-
venience, inductance values for 60 or
1000 cycles may be placed on the Z-
meter scale along with ohms.

Special Precautions When Measur-
ing Transformers. When measuring
the impedance of transformer wind-
ings, it is essential that the unused
winding be connected to a resistance
corresponding to the resistance or im-
pedance into which or out of which it
generally operates.

—B0—

Centralized Sound
(Continued from page 31)

The further question of standby
operation of the twenty-eight remote
booster amplifiers was considered. The
usual method of controlling either the
plate supply or both the plate and fila-
ment supply by relay operation when

the master talk key was depressed, |
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was discarded, again because of the
double lines which relay control would
require. A master a.c. line was sub-
stituted which ran throughout the sys-
tem, and power supply for all the re-
mote boosters was obtained from this

Front view of dual amplifier.

line. A master a.c. switch at the Main
Administration Center controlled this
supply and the booster amplifiers were
turned on and off through this device.
An emergency generator was also tied
into this a.c. line insuring continuous
operation of the system in the event
of an air raid and the possible break-
down of the normal power system.

The emergency generator equipment
was large enough to supply power to
vital and strategic points in the area,
but was not sufficiently large to serve
all of the power requirements of the
area. An additional advantage in run-
ning the separate master a.c. line to
provide power supply for the remote
boosters lay in the fact that in the
event of normal power failure, the
entire sound system could be switched
over for emergency operation and
though sections of the area might be
without light no section would be
without the alarm signal.

Since, as we mentioned earlier in
the article, the prime function of the
system was air raid alarm, it can be
seen that an emergency power supply
was mandatory. The system would be
of little value, if in an emergency, it
were to prove inoperative. This ques-
tion of emergency power supply has
become a vital consideration in all
centralized sound systems, and it will
be noted that some means is provided
for it in practically every system de-
scribed in these articles.

It will be remembered that in the
discussion of the speaker layout, we
indicated that various combinations of
reflex trumpets were employed. It
was decided to drive each trumpet
with approximately 20 watts of power
and in order to supply this, zero level
KO0-watt booster amplifiers were em-
ployed.

In those locations which required

Getober. 1942

more than eighty watts, two or more
booster amplifiers were used, each
amplifier feeding its own group of
trumpets. Maximum protection
against breakdown was achieved by
employing booster amplifiers with two
separate power channels and by feed-
ing the output of each amplifier into
its own group of speakers. Should one
output channel of the booster break-
down for any reason at all, the other
channel will continue to supply an un-
distorted 35 watts, and should one
booster amplifier or the speaker feed
lines for one booster open up, only a
small number of the total number of
trumpets would be inoperative.

Reference to the functional sche-
matic will show that the first thirteen
booster amplifiers are controlled by
individual switches or in some cases,
two boosters are controlled by the
same selector switch. Thirteen of the
last fifteen boosters shown in the
lower half of the drawing, however,
are controlled by one switch. Funec-
tionally, then, when switch No. 1 is
depressed, booster No. 1 is driven by
zero level input and it in turn drives
the four reflex trumpets. When switch
No. 5 is depressed, it drives two boost-
ers, each of which, drives a group of
4 trumpets. Switch No. 11 controls
13 boosters simultaneously. These 13
boosters drive trumpets located in the
Proving Grounds section—all of which,
the Army engineers pointed out, were
to receive every call or alarm simul-
taneously.

The last two boosters are of the
double beoster rack type and feed the
trumpets which cover the master drill
area.

The central control rack, itself, is
shown within the dotted aresa on the
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Rear view shows filter.

functional diagram. A monitoer speak-
er is used to “listen in” on the pro-
grams being distributed through the
syvstem and also to check a program
before it is distributed.

The tuner is a highly sensitive all

Standard Electro-Voice engineering
practise includes orders for "Test to
Destruction” during manufacture and
assembly. At frequent intervals, micro-
phones are taken from our production
lines and abused until they are com-
pletely demolished.

Throughout the procedure, Electro-Voice engineers carefully examine and
analyze the resulting changes in level and response. This is but one of a
series of tests that are perfecting a line of rugged microphones for depend-
able service ynder the strains and shocks of military service.

ELECTRO-VOICE

1239 SOUTH BEND AVENUE

MFG. CO. Inc.

SOUTH BEND, INDIANA

Export Office: 100 VARICK STREET, NEW YORK, N. Y.
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SAVE MONEY on—

CABINETS, RECORDERS,
CHANGERS, and RADIO PARTS

OXFORD TYPE PD. A beautiful hand-
rubbed, piano-finished cabinet. Made of five.
eighths stock. Rose Mahogany and Walnut,

A real piece of furniture 33° 2695

high, 32 long, 17" deep. Phono
compartment 31 x 15 x 6°

w—iwmw_

“LAKE SPECIAL” CHANGER-RECORD:R

Magnetic cutting head, crystal pka 'p 3/4
ounce needle pressure 14" wide lon
high above board. 3" depth bel ow boar
/8 RPM. Records on dnscs up to 10” in diam-
eter. Plays all records. Self-starting dynamic-
ally balanced induction motor. Enables you to
build a combination recorder and record-

5249

Deluxe Changer

Ideal for small cab-
inets. Only 12" x 137
B x 415" high. Plays
10 127 or 12 10°
records. Crystal pick-
up, offset record sus-
pension, reject
switch, smooth $I 295

actonN... . uv.n

changer in a smgle unit,
This month, only . . v A

Victory Special e v o — 0o =V

NATIONALLY-KNOWN, HEAVY
DUTY MOTOR, Silent, dependable, in-
duction type, self-starting motor; 9" turn-
table, 78 RPM. Enclosed gears.

For 110 v. 60 ¢. $11,50 List. $465
Nowonly.,....

New Bargain Bulletin Arouses Na-
tion! Gigantic money saving values
help Servicemen, Jobbers, Radio
Dealers and Sound Men . . . Everyone
can save money and help “Keep ’Em
Listening™ ... Everybody can improve
their business this easy, money saving
way. A new cabinet or a new com-
bination radio and phonograph will
help make any home a better place to
live in. We also save you money on
all radio parts. SEND NOW FOR

NEW FREE BULLETIN.

LAKE RADIO SALES CO.

Chicago

615 W. Randolph St.

| wave superhet, specially designed for

rack work.
A power output meter indicates to
the central control operator, precisely

| what level is being fed out of the line

amplifier, which as we have previously

indicated, should be maintained at
zero db.
The various speaker selector

switches are of the telephone type and
are mounted on a separate switch
panel.

The turntable employs a dual speed
motor and will handle transcription
records, permitting special transcribed
broadcasts to be distributed.

The construction view of the rack
shows the oscillator which supplies the
air raid and all clear signals.

This then is the system as finally
established. It is the answer to the
many unusual problems which existed
and which exist in one degree or
another in every camp, war plant, air
station or shipyard. The design of
centralized equipment is obviously a
rather complicated affair.

It is insufficient to be aware only of
the standard conventional practice. It
is impossible to design any one system
which will serve all situations. Not
only do area, weather and noise con-
ditions vary—but considerations of
available appropriations are vital. A
new and increasingly significant factor
is the need to minimize the use of
copper cable. The designer of central-
ized sound equipment who can ac-
complish the requisite functions of the
system with a minimum of cable is
doing an additional service to the
country by conserving the supply of
copper and cable. The system de-
scribed in this article has accomplished
practically every feature of the relay
controlled systems without the mul-
tiple wire which they require.

Future articles will indicate addi-
tional solutions to problems-—solutions
born out of.necessity and resulting in
a broadening of sound engineering’s

horizons.
o

What’s New in Radio
(Continued from page 25)

ated and completely self-contained in
a handsome, natural finish solid oak
carrying case. It will undoubtedly find
quick acceptance in plants where re-
sistance testing has proved a stubborn
bottleneck. Model 670 is described in
Bulletin 126 free on request. Radio
City Products Co., Inc.—127 W. 26th
St.,, N.Y.C.

General Cement
Chemical Laboratory

Here is a real professional Radio
Chemical Laboratory that is complete
in every respect. Twenty large 2 oz.
bottles put up in permanent laboratory
stand that can be placed on your bench
or hung up on the wall. The stand is
a permanent rack to hold all your
Radio Service Chemicals and find them

www americanradiohistorv.com

when you need them. Every needed
chemical and cement is included in this
Laboratory for all kinds of Radio Re-

pairs, speakers, coils, contacts, dials,
controls, ete. Every Radio Man, Radio
Laboratory, Radio Engineer, and Radio
Manufacturer will have use for this
complete Laboratory—General Cement
Mfg. Co., Rockford, Ill.

Heavy-Duty 50-Walt
Power Rheostat

By simply enlarging the features of
its 25-watt power rheostat which has
scored an exceptional service record
since its introduction almost two years
ago, Clarostat Mfg. Co., Inc., 285-7 N.
6th Street, Brooklyn, N. Y. now in-
troduces its 50-watt unit.

This new 50-watt rheostat is virtu-
ally identical to the previously intro-
duced 25-watt unit, except for its
larger size. The selected resistance
wire is wound on an insulated metal
core which distributes the heat at in-
termediate rotational settings. A
graphited-copper contact shoe rides
the collector ring and the winding,
assuring two positive sliding con-
tacts. Contact pressure is provided
by a helical spring, concentrically
mounted about shaft whose action is
evenly distributed by use of a tripod-
type contact carrier. The contact is
insulated from the metal shaft by a
center ceramic insulator, thus pro-
viding a ‘“dead” shaft and mounting
bushing. Available in any resistance
value up to and including 10,000 ohms.
The Clarostat Mfg. Co., 285 North
Sixth St., Brooklyn, N. Y.

Microphone Switch

Universal Microphone Co., Ingle-
wood, Cal., has announced a new mi-
crophone switch SW-141, available in
quantity orders to government con-
tractors. The assembly is housed in
plain plastic case with hanging eye at
the top and is complete with cable
strain relief construction. The switch
may be used as a press-to-talk type, or
the locking button may be used on the
“on” position.

Lightweight, compact, durable, SW-
141 switch can be adapted for various
communications devices for mobile
units. It has been built, to specifica-
tions of the Army Signal Corps, by the
Universal Microphone Co., Inglewood,
Cal.

RADIO NEWS
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Fuse Clips
Littelfuse Beryllium Copper Fuse
Clips are made from a new alloy of
Beryllium and Copper. This metal

possesses unusual physical properties
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that make it, in many respects, more
useful than any other base alloy.

Many manufacturers, especially in the
aircraft and electrical industries have
found that Littelfuse Beryllium Cop-
per Fuse Clips under repeated stresses
rate unusually high in life, in quality,
and in saving of replacement costs.
Littelfuse Beryllium Copper Fuse
Clips are designed especially for air-
craft use, and are recommended by
the Civil Aeronautic Authority. 1In
the absence of Army-Navy specifica-
tions, Littelfuse Beryllium Copper
Fuse Clips have the tentative approval
of the Burecau of Aeronautics, Navy
Department, and the Army Air Force,
Wright Field. Evidence to this effect
is substantiated by the hundreds of
thousands of these clips that have
heen delivered to the many aircraft
plants in the United States, commer-
cial air lines, the Army, the Navy,
and to the British Purchasing Com-
mission. Littelfuse Incorp., 4757 Ra-
venswood Ave., Chicago, 111

G. E. New Fluorescent Lamp
SNtarter
A new manual-reset fluorescent
lamp starter, called the “Master No
Blink,” which locks dead lamps out of

the circuit thus allowing instant dead
lamp replacement, has been announced
by Generul Electric’s appliance and
merchandise department at Bridge-
port, Conn.

Detober, 1912

The “Master No Blink” starter with
its manual-reset feature offers several
advantages over the automatic starter.
In automatic starters. a flow of cur-
rent is required to keep the dead lamp
from flickering. With the ‘“Master No
Blink,” no current flows through the
ballast after the dead lamp has been
locked out. This current cut-off fea-
ture prolongs the life of the ballast.
It also eliminates the “cooling” period
which is required for replacement of
lamps using automatic starters.

When the new “Master No Blink”
locks a dead lamp out of the circuit, a
small red button on top of the starter
snaps forward. When the worn-out
lamp is removed from the fixture, the
red button is pushed in manually to
reset the starter, without removing
starter from the fixture. Lamps can
be changed without shutting off the
current.

At present, the “Master No Blink”
starter is available only for 30-watt,
40-watt and 100-watt lamps. The re-
spective identifying catalog numbers
are FS-4NB for the 30 and 40-watt
lamps and FS-6NB for the 100-watt
lamps. Manufactured by General Elec-
tric Co., Bridgeport, Conn.

Heated Radio Transmilling
Antenna
Electric heat has been used success-
fully by frequency-modulation station
W51R, Rochester, N. Y., to prevent ice

from forming on its transmitting an-
tenna located atop one of Rochester's
down-town buildings.

The antenna consists of two sets of
hollow crossed arms mounted one
above the other on a mast in a hori-
zontal plane. Any icicles forming on
these arms would endanger automo-
biles, pedestrians, and windows, since
the antenna is mwounted close to the
edge of the building. To prevent the
formation of ice, a four-foot General
Electric Calrod heater has been built
into each of the cross arms. The cur-
rent to the heaters is turned on auto-
matically when the temperature is
within the sleet-forming range of 28—
32 F.

Wwww americanradiohistorv com
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THERE'S A
GROWING
DEMAND

Sor

FOR
VICTORY

BUY

UNITED
STATES
SAVINGS
BONDS
AND STAMPS

Condenser replace-
ments account for
about 409 of all
radio repair jobs.
Dependable con-
densers are, there-
fore, essential for
gaining and main.-
taining maximum
customer satisfac-
tion.

PROTECT

that

40

NOW, more than ever, the
jobber and service man
must recognize the grow-

ing demand for POLYMET.

CONTINUOUS
DEPENDABLE
SERVICE

For 21 yeara POLYMET ELEC-
TROLYTIC and BYPASS CON-
DENSE have improved qual-
ity nnd service. Add to this a
liberal and reasonable mark-
up. No ﬂy by-night ‘bargain
catalogs’’ can undersell you
on POLYMET. You're pro-
tected, your c.oatomer is sat-
isfied, your profits and volume
increase. e're  conserving
vital defense materials by
limiting aizes to those most
universally used. Those will
serve practically every need.

Complete listing of available types
and prices will be forwarded upon
request.

ENSER CO.

699 EAST 135th ST-,
NEW YORK
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SALE!

BUY NOW!

* x X
RADIO PARTS!—
GCUARANTEED ALL NEW

and 100% PERFECT
* * %

ASTATIC CRYSTAL PICK-UPS!—
high grade, low pressure pick-up.
Statuary brown finish with single hole
mounting bracket. Mounting center 7”.
Plays up to 12" records . . . your new
low price. .. ...o.ooveeens 52_95 each

P.M. SPEAKERS!—All new—thousands
in original cartons. 4" and 5", good
heavy construction. V. C. impedance
3.4 ohms. (Less transformers) 4" at

....89¢ each ©5"at... .$1_10 each

NEW G. I. PHONO MOTOR. Model
CX 78 RPM. Gear driven. 9” turntable. Quiet
operation. Powerful synchronous motor, rubber
insulated from turntable. Positive direct drive
through silent helical cut gears sealed in oil.
Depth from mounting plate to bottom 3%".

Special now at. . ..oveeesersoncs $6.45 each

SERVICEMEN’S SPECIAL! — 10
Ibs. Radio Parts Kit. An assortment of controls,
switches, coils, variables, resistors, condensers,
etc., all perfect and brand new! only $2.95

SPAGHETTI TUBING . . . 3 oot lengths
.. flexible . .. red, yellow, green and black. ..
12 lengths. .« v uvriiiiieranuiieiien e $1

FREE ! Servicemen write today for free
catalog listing thousands of parts bargains . . .
hardware and replacement parts.

WE SAVE YOU MONEY1 . .
DROP A POST CARD TODAY

RANDOLPH RADIO
609 WEST RANDOLPH ST., CHICAGO, ILL.
“Millions of Parts for Millions of Radios’

56

This is accomplished by two ther-
mostats mounted on the mast of the
antenna. Both thermostats must be
closed in order for the heaters to work.
It is impossible for the heaters to func-
tion outside the temperature range of
28 32 F. since one thermostat closes
when the temperature falls below 32
degrees and the other opens when it
falls below 28 degrees.

During the past winter, there were
several ice storms in Rochester, but at
no time did ice form on the antenna.
Manufactured by General Electric Co.,
Schenectady, N. Y.

New Instant Automatie Wire
Stripper

General Cement Manufacturing
Company of Rockford, Illinois, an-
nounces an amazing new Wire Strip-
ping Tool that saves time, money and
trouble for Electricians, Maintenance
Engineers, Mechanics, Sound Men,

Radio Men, etc. This new handy unit
instantly strips insulation from all
types of wire easily and perfectly. Just
press the handles and the job is done.
It can also be used as a wire cutter.
Saves many hours of time when mak-
ing splices, repair jobs, etc. For in-
formation write General Cement Man-
ufacturing Co., Rockford, Illinois.

Walsco Staple Priver

A new improved model of the out-
standing Walsco Staple Driver is an-
nounced by the Walter L. Schott Com-
pany.

Their new model staple driver is now
made with hardened steel inserts
which prevent all possibility of jam-
ming and clogging its automatic staple
| magazine.

Since its introduction two years ago
|
|
|

the Walsco Staple Driver has proven a

great time and labor saver for radio,
intercommunication and telephone in-
stallation men, and is now being widely
used to speed up installations of plant
intercommunication and air raid alarm
systems. The fact that it quickly sets
staples into otherwise inaccessible
places and even into hard surfaces
such as brick, plaster walls, or hard
wood, has made this low priced tool
indispensable.

The new Walsco Staple Driver Model
500A is now available at radio jobbers

| and telephone supply houses at the

same price. Manufactured by the
Walter L. Schott Co., 5264 W. Pico
Blvd.,, Los Angeles, Calif.

—B0-
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VYersatile Recorder
(Continued from page 17)

the voltage to be absorbed on peaks.
This offers considerable protection to
the delicate crystal in the cutter and
the use of such a protective device is
recommended.

The jack for headphones is wired in
series with the variable resistor R34.
These two units are mounted on to
the turntable motor board where they
will be within easy reach of the opera-
tor. We found that approximately the
full resistance of R34 is required for
satisfactory volume level at phone. It
is a good practice to keep that resist-
ance value high to prevent a shorting
effect to the cutter. Furthermore, the
impedance of the headphones is 40,000
ohms.

Power Supply

A plate and filament transformer
was selected to have small physical
size, and yet one which would operate
satisfactorily in conjunction with the
amplifier. The circuit is conventional
and needs no explanation. The illustra-
tions show the mounting position for
T3 as well as the two filter chokes L1
and L2. An extra receptacle is wired
across the primary of T3 to receive the
plug from the turntable motor.

Conclusion

A filter is necessary between the
crystal pickup and amplifier, if proper
reproduction is to be attained. The
complete components for filter net-
work are all included in the round
metal can, as shown in the illustration.
In addition, a metal cap has been
added so that complete shielding is
had for both the input and output
leads, one going to the pickup connec-
tor; the other to the 6C3 grid.

Initial tests of the completed unit
showed that there was more than suf-
ficient overall gain even for outdoor
applications, where the level was less
than that which would be encountered
for average pickup. One of the nicest
features of using inverse feedback is
that a greater amount of amplification
may be employed within the amplifier
without getting into trouble from the
tube and circuit noises. Furthermore,
the use of feedback tends to level off
the response and helps to avoid un-
wanted audio peaks. ,

Several discs were cut :n the studio,
and the results were most gratifying.
A typical set-up for a small room or
studio is shown in one of the illustra-
tions.

Those of you who complete the con-
struction of this versatile unit will
possess one having flexibility and one
capable of giving real quality results.
By utilizing two identical cases, one
may carry the complete equipment
and set-up in but a few moments’
time.

We will be pleased to receive cor-
respondence from those who have con-
structed this unit.

~B0-
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FM Treasure Loeator
(Continued from page 24)

ing at angles to each other, they are
ready to be assembled between the two
handles. The transmitter loop is ad-
justed to about the center of its range

with receiver in position and over type
of soil it is to be operated. Various
types of soil will cause the FM Locator
to have to be readjusted for that par-
ticular type of soil but when properly
adjusted will work anywhere.

When carrying the Locator across
a %" water line 1 foot deep in the
ground the meter will rise to almost
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Fig.

with tuning knob at top center of
front panel, with receiver adjusted for
maximum gain which is just under the
regeneration point, the transmitter
position is adjusted for minimum

3.

full scale and a loud signal will be
heard in the phones. A 4” water line
412 feet deep gave the same results.
Metal objects on top of the ground do
not respond as one would think they
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Fig. 4

meter indication and the wing nuts
of transmitter are tightened and the
%" dowels are located and put in
transmitter case. The proper location
of these dowels is very important.

Operation

The two units as assembled are
ready to test. Adjust the transmitter
loop with tuning knob at top center
of front panel for minimum reading
of receiver meter, with receiver ad-
justed for maximum gain, then adjust
so top of transmitter loop is slightly
forward and the meter reading in-
creases about ten or fifteen micro-
amperes. This tuning should be done

would. This is a very good feature
of this FM Locator. Small metal ob-
jects under the ground give good in-
dications if they are not too deep de-
pending on conditions of soil. This is
due to the 3 mec. frequency used and
possibly a FM. Lower frequency
would work better for large objects
at greater depths but the sensitivity
would be very poor and that would
impair the practical use of this FM
Locator.

Now before you try to use this FM
Locator get acquainted with the ma-
chine. Try it out here and there. find
out how it responds, experiment, carry
as close to the ground as possible.

—30—

LAST CHANCE!?
National Inventors Contest
Closes
Midnight. October 1. 1912

Winners will be announced in January, 1943, issue

Streamlining

Oc¢tober, 1942
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IT S a matter of pride with
Sylvania* that so many service-
men havealwayslooked tousfor the
latest,best and most complete tech-
nical assistance and information.

‘Today scarcities of parts and ma-
terials are making the replacement
problem a tough one. There are
angles and situations popping up
all the time unlike any you’ve had

to face before.

So we’ve been busy revising and
improving our technical data in
the light of new conditions —to
help you carry on as best you can

for the duration.

Such things as the Tube Simplifi-
cation Chart, for example, which
details the list of Sylvania Tubes
for which replacements are avail-
able,along with the substitute best

adapted for each.

Or the Base Chart,which furnishes
a complete cross-index of all our
tube types and bases.

Inaddition,we have availablea big
array of sales helps—each designed
to stir up new business for you—
or to help you better serve the old

business.

Look over thelist below and pick out
the ones you need. If your jobber
can’t supply you write to me, Frank
Fax, Dept. N-10, Sylvania Electric
Products Inc., Emporium, Pa.

1. Window displays,
dummy tube cartons,
timely window stream-
ers, etc. {From your
Sylvania jobber only)

2. Counter displays

3. Electric clock signs

4. Electric window signs
5. Outdoor metal signs
&é. Window cards
7.Personalized postal
cards featuring timely
topics

8.Imprinted match books
9. Imprinted sube stickers
10. Business cards

11. Doorknob hangers
12. Newspaper mats

13. Store stationery

14._ Billheods

15.Service hints booklets
*Formerly Hygrads

16. Technical manual
17.Tube base charts
18. Price cards

19. Sylvania News

20. Characteristicssheets
21.interchangeabletubs
charts

22. Tube complement
books

23. Floor model cabinet
24.large and smallsery-
ice corrying kits

25. Customer card index
files

26. Service garments
27. 3-in-1business forms
28. Job record cards
(with customer receipt)
29."'Radio Alert” Post-
cards

30. Radio Caretaking
Hints to the Housewife

SYLVANIA ELECTRIC PRGDUCTS INC.

RADIO TUBE DIVISION
Formerly Hygrade Sylvania Corporation
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MUTUAL offers exclusive quality mer-
chandise for Immediate Delivery. Large
assortment 1942 component radio
parts. Complete line of uncut cabinets,
chassis, speakers, record-changers, and
home-recording units will help Service-
men to carrv on. Tremendous demand
for replacement units. Be prepared to
serve vour customers. We are prepared
to serve vou!

WRITE TODAY FOR COMPLETE CIRCULAR

RECORD CHANGERS

DELUXE MODEL NO. 175. Plays twelve 10°
or ten 12° records. Crystal pick-up with per-
manent needle, Newly designed dependable

smooth operation. Reject

switch., Automatic or manual

control. I:a.\\ to Justal 14 x $1995
SPECIALS —SAVE UP TO 33149
Quantity limited! Samples, display wunits.
Mechanical units guaranteed perfect.
Single post record changer. . ... ... .....
Moderne radio combination cabinet. ..
Console radio cabinets...............
12-Tube chassis, tubes, 3 speakers.........
Webster automatic record changer... ... ..
S-Tube Sparton console radio. ...........
De Luxe Seeburg automatic changer ..
Hepplewhite combination cabinet.
7-Tube Home recording chassis. . .
Webster record-player recorder. . .

Seeburg automatic changer-recorder. .
Seeburg changer (14 records)

14" x 3" high. 60
Your Price..................

MUTUAL RADIO PRODUCTS CO.

771 ARTHINGTON ST., CHICAGO, IilLlL.

[’ NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment—a com-
plete line plus pre-tested accessories.

NEW LOWER PRICES

Ovutstanding quality and performonce at
prices that help you meet any campetition.

WRITE FOR YOUR FREE COPY

AUDIOGRAPH
THE FIRST NAME IN SOUND

lohn Meck H Liberty of Y Kve., Ply ind.
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Induction Systems
(Continued from page 19)

wound with 140 turns of No. 22 enamel
wire. Several taps near one end of
the coil are made by removing the
enamel for about one-half inch, mak-
ing a twist and soldering. The tank
condenser is a .006 mica condenser
and a .001 mfd. padding condenser in
parallel to give a total capacity of .007
mfd. This circuit will resonate at ap-
proximately 50 kc.

A 6F6G pentode tube is used with
250 volts on the plate and screen. An
85 millihenry choke keeps the r.f. out
of the power supply. The tap adjust-
ment on the tank coil requires some
experimentation for best results. One
end of the loop is grounded, the other
end connects to one of the taps. As
the loop is connected to the taps fur-
ther from the grounded end, it will be
noticed that the resonant frequency of
the oscillator rises because of the loop
inductance being in parallel with part
of the tank coil.

This circuit of course will produce
only a continuous wave, and may be
keyed or interrupted by opening the
cathode to ground circuit.

If a modulated transmitter is de-
sired for induction communication it
is best to use the electron-coupled cir-
cuit shown in Fig. 2 because of the
ease with which modulation can be
introduced. The 6SA7GT is particu-
larly adapted for this type of circuit,
and in conjunction with a 6C8G, a
combination audio oscillator, speech
amplifier, mixer and r.f. oscillator is
obtained.

The oscillator section of the 6SAY
is connected to the same tank circuit
as described previously for 50 ke. with
the exception that all taps except one
may be omitted. The remaining tap
is approximately %% up from the
grounded end of the coil. A 250-volt
d.c. power supply is necessary, the
screen voltage of the 6SA7 being re-
duced by a 40,000 ohm resistor, and
the plate receiving its voltage thru
an 8 m.h. choke. The loop antenna
is connected to the plate circuit thru
a .1 mfd. condenser. Its construction
will follow later.

The audio section of the transmitter
consists of a 6C8G double triode. One
triode section is used as a conventional
audio amplifier, resistance-coupled to
the control grid of the 6SA7TGT. The
other triode section works in conjunc-
tion with an audio transformer pro-
ducing an audio frequency. A jack is
inserted in the cathode lead for keying
purposes. This audio section also
couples into the grid of the 6SA7TGT
allowing voice and tone modulation at
the same time if desired. An ordinary
carbon telephone microphone is used—
working into a mike transformer into
the grid of the audio amplifier triode.
A phono pickup may also be used by
connecting it directly into the grid
circuit if it is of the high impedance
type.
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This type of transmitter is con-
structed easily, the entire unit built
on one chassis with a separate power
supply, or built on the same chassis.
A 50 ke. receiver must, of course, be
used with this transmitter. However,
if it is desired to operate at a shorter
distance this same transmitter can be
operated in the broadcast band with
slight circuit revision. In this case an
ordinary broadcast receiver can be
used for reception. The only change
necessary is to change the tank circuit
of the 6SATGT oscillator and alter the
loop antenna slightly. For operation
at 550 ke. the tank circuit is wound
with 75 turns of No. 22 enamel on a 4”
form. The tank condenser is a 250 uuf.
padder. The loop circuit has approxi-
mately 40 turns of No. 28 enamel
wound on an 18%” square form
shunted by a 500 uuf. padder. At this
frequency it must be remembered that
the signal strength cannot exceed 15
microvolts at a distance of 285 ft.

When operating in the broadcast
band serious interference may result
in neighboring receivers if certain pre-
cautions are not taken. It is good
practice not to use the broadcast fre-
quencies in congested areas but setting
up the system to operate just below
500 ke. The main object in using 550
ke. instead of 50 ke. is that the system
becomes much more efficient. Smaller
loops can be used and higher voltages
induced into them. The disadvantage,
of course, is the smaller distance al-
lowed for utilizing a 15 microvolt
signal.

Receiver Design

The design of a 50 kec. induction
communication receiver is shown in
Fig. 3 consisting of 3 r.f. stages, a
diode detector and power amplifier.
The receiving loop is connected di-
rectly into the grid circuit of a 12SK7-
GT. Two more of these tubes follow
with impedance-coupling from plate
to grid circuits. The diode section of
a 12SQ7GT tube rectifies the signal
and it is placed on the grid of the
triode section where it is resistance
coupled into a 35L6GT output tube. A
5” p.m. speaker is used and power is
supplied by the 35Z5GT half wave rec-
tifier. A 100 ma. choke and a dual 30
mfd. fabricated plate filter capacitor
filters out most of the ripple.

Impedance coupling is used between
the r.f. stages because no commercial
r.f. transformers are available for this
frequency. They are constructed by
purchasing the shielded type 125 milli-
henry r.f. choke coils and drilling a
hole at the top of the can in which the
100 wuf padders are mounted. Since
a comparatively large number of r.f.
stages are used with a large loop in
close proximity of the receiver, oscil-
lation will become a major obstacle.
Isolating resistors and condensers are
provided. However, considerable care
must be taken to provide complete
shielding of each stage, of the loop
lead-in and of the whole receiver itself
to prevent oscillation.
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As very few test oscillators are
available for 50 ke., alignment of the
r.f. circuits of the receiver is made
possible by using the transmitter itself
as the source of signal. A 0-10 mil-
liammeter is inserted in the plate cir-
cuit of the 35L6GT output tube, and
a .01 coupling condenser is connected
temporarily to the grid side of the
transmitter tank coil for coupling pur-
poses. A test lead is connected from
this condenser to the grid of the third
12SK7GT, the loop removed from the
receiver, and the control grid of the
first 12SK7GT grounded.

With the transmitter in operation,
the padder on top of the plate im-
pedance of the third 12SK7GT is ad-
justed for maximum dip of the 0-10
milliammeter. If a dip does not occur
chances are the transmitter tuning
must be changed to correspond to the
receiver tuned circuits. After reso-
nance has been reached, the same pro-
cedure is followed with the second
12SK7GT by changing the test lead
over to the grid of this tube and align-
ing its plate impedance again for
maximum dip. In aligning the first
r.f. stage, the ground is removed and
the loop connected into the grid circuit.

The transmitter is placed a few
feet from the loop, and the plate cir-
cuit of the first stage tuned to reso-
nance. The loop tuning condenser is
now adjusted for maximum dip on the
meter. The transmitter will probably
have to be moved farther away to
permit an indication on the meter. In
all probability at this stage of aligning
the receiver, oscillation will be no-
ticed. This can be determined easily
by a squeal in the speaker or by a
very low reading of the plate current
meter. The transmitter should be
turned off at various stages of the
alignment procedure to note whether
the plate current meter returns to
normal plate current. If it remains
at a very low value oscillation is
present and its cause must be removed
before proceeding. In very stubborn
cases, it may be necessary to place a
25,000 ohm pot in the screen circuit
of the third 12SK7GT and reduce the
screen voltage until oscillation is
remedied.

After the receiver is aligned prop-
erly. the usual background noise
should be present, diminishing as the
transmitter is placed in operation.

Figure 4 describes a similar type of
receiver, however, battery tubes are
used and a sensitive relay is inserted
in the plate circuit of the detector
tube. This type of receiver is used
cnly for induction control circuits on
portable equipment. It was designed
specifically for radio control of a model
ship, however, it may be used for other
purposes where battery operation and
light weight is essential. This receiver
uses a grid leak condenser type of de-
tector in order to obtain maximum
sensitivity. With only a 45-volt bat-
tery as the plate supply, the sensitivity
obtained is fairly good.

Tuning is the same as of the a.c.-d.c.
receiver previously described. The
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contacts of the sensitive relay may be
connected to a pulsing relay or selec-
tion circuit for control purposes.

Loop Construction

Construction of a loop antenna is
not a difficult task if one is acquainted
with the fundamentals of woodwork-
ing. After the size of the loop is de-
termined, the four sides are cut and
formed into a square and held in place
with brads. Either wooden triangular
corner braces or metal angles may bhe
used in each of the four corners. If
metal is used it should be placed over
to one side and not directly under the
loop winding.

The stem or support of the loop can
be made of any wood stock available
and bolted to two of the corner braces.
All of the woodwork should be treated
with several coats of shellac before
winding. The padding condenser may
be mounted on one of the corner
braces if called for.

Operation

The successful operation of in-
duction control systems depend mainly
upon two factors, the efficiency of the
loop antenna and the sensitivity of the
receiver. The fact that the efficiency
of a loop varies indirectly with the
frequency if the size remains constant
leads one to believe that the higher
frequencies should be used. The deci-
sion as to the frequency to be used
depends wholly on the distance to be
covered. If large distances up to 3000
ft. are to be covered, 50 kec. must be
used in conjunction with large receiv-
ing and sending loops. If shorter dis-
tances are called for we may go up
in frequency and use much smaller
loops with greater efficiency. By all
means the highest frequency possible
should always be used for the distance
covered.

The 50 kc. circuits described in this
text should only be used for distances
of 3000 feet. The average radio ex-
perimenter can easily remove turns
from the plate impedances of the re-
celver circuits, and from the tank coils
and loops of the transmitters if a
higher operating frequency is selected.
It is merely necessary to remove turns
from the transmitter first, and then
cut down on the inductances of the
receiver by using the alignment pro-
cedure previously described.

The average ham or experimenter
has been toying with circuits involving
wavelengths of 200 meters or below.
Since induction transmission utilizes
wavelengths of from 500 to 6000
meters an entirely new situation pre-
vails. The size of inductances and
radiators become increasingly impor-
tant and the higher the wavelength
used, the more ineflicient our systems
become.

This is indeed a new field of oppor-
tunity for the experimenter. Count-
less gadgets with radio control, com-
munication systems perhaps with au-
tomatic relay stations every 3000 feet,
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for neighboring radio men all using
induction transmission are waiting to
be developed. We need not feel sad
because we cannot hear our fellow
ham’s voice booming out of the
speaker. Get together and build an
induction system. Even though the
distance is short, the thrill of com-
munication still prevails.
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Practieal Radio Course
(Continued from page 29)

flow of their currents, and rejecting
the signals of unwanted stations (oper-
ating on a different frequency) by pre-
senting a high impedance to the flow
of their currents. It can easily be seen
that if either the capacity or induct-
ance values (or both) in the series
tuned circuit are made properly ad-
justable. they may be varied to pro-
duce resonance for any given fre-
quency within the limits of the elec-
trical values of the coil and condenser
used. In the majority of commercial
receivers. for numerous reasons of
electrical and mechanical practicabil-
ity. a variable condenser rather than
an adjustable inductance is used.
Tuning, as generally performed in
radio receivers, consists essentially of
setting the electrical values of certain
circuits to admit desired signal volt-
ages of one frequency (the wanted
station), while excluding those of all
other frequencies (all other unwanted
stations). A series tuning arrange-
ment which illustrates this action in
its most simple form is presented in
Figure 4. The simple system for
receiving broadcast radio signals of
one station at a time consists of an
elevated aerial wire in which the sig-
nal voltages are induced by the various
broadcasting stations operating in the
vicinity at the time, and a ground con-
nection to complete the energy collec-
tor system. The induced signal volt-
ages send currents through the series
circuit composed of the fixed induct-
ance (tuning coil) and condenser of
adjustable capacity (tuning condens-
er). Each broadcasting station is as-
signed by the Federal Radio Commis-
sion to send out radiations of a
different frequency; those of station
WMCA are at a frequency of 570 kilo-
cycles per second, those of WIJZ are
at 770 ke., ete. All of these will in-
duce signal voltages of corresponding
frequencies in the antenna system. The
strength of the signal current each of
these voltages is able to set up in the
series circuit depends upon the net
impedance which the series circuit
presents to currents of that particular
frequency. Therefore, to receive only
the signal of a particular station, say
that of WHN at 1050 ke., we must ad-
just the capacity of the series tuning
condenser to the correct value to make
the circuit resonant at 1050 ke. The
1050 ke. signal voltage of station WHN
will then be able to cause a stronger
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signal current to flow in the circuit
than will the signal voltages of all the
other stations, and WHN will be heard
above all the others. (Of course, in
this discussion, we have purposely neg-
lected to consider several factors
such as the relative strengths of the
incoming ‘signals of the various sta-
tions, etc., but these are not important
at this point.

Selectivity is a measure of the ex-
tent to which this action of rejecting
the signals of all the unwanted sta-
tions from that of the wanted station
is achieved. A tuning circuit is said
ic be selective when it enables com-
plete rejection of all signals of un-
wanted frequencies, even those which
lie quite close to that of the desired
signal. All receiver - tuned circuits
should provide good selectivity for
proper rejection of the signals of un-
wanted stations. In practical radio
receivers, more than one such tuned
circuit is employed in order to obtain
the required degree of selectivity.

Resonance in the Parallel
L-C Circuit

Resonance may also be produced in
a parallel circuit composed of an in-
ductance L, and a capacity C as illus-
trated at (a) of Fig. 5. An alternating
current views this parallel circuit as
a capacitive reactance in shunt with
an inductive reactance.

And in flowing down through this
combination, the current will encoun-
ter separate impeding effects in the
two legs, the two reactances acting to
impede it by different amounts depen-
ing upon the frequency of the applied
voltage and the electrical values of the
coil and condenser.

At some one critical frequency, for
any given inductance and capacity
values, the inductive reactance and ca-
pacitive reactance will be equal. Be-
cause of the nature of the two kinds
of reactance, the current-impeding ac-
tion of the circuit will be almost en-
tirely due to the capacitive element at
frequencies below this critical fre-
quency, and largely to the inductive
element at frequencies higher.

This is illustrated by the reactance
graphs at (b). At this critical fre-
quency of resonance however, since the
two reactances are equal, the conden-
sive current (I.) must be equal to the
inductive current (I;). Since these cur-
rents are opposite in direction at every
instant, they balance each other. Con-
sequently the total line current I is a
minimum under this condition, and de-
termined simply by the ohmic resist-
ance of the circuit.

This type of tuned circuit is used in
wave traps or in filters where it is de-
sirable to suppress or reject currents
of a certain frequency and pass others.
It is also employed in some of the tun-
ing circuits of superheterodyne receiv-
ers.

(To Be Continued)
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THE FUTURE
OF ELECTRONICS

FLECTRONICS is the new science

4 for the new world, and the bright
promise for the future, the General
Electric Company points out in its
July quarterly report to its stockhold-
ers. The report follows:

“Human beings, with a natural flair
for the dramatic, like to dwell on the
great ‘accidents’ of science which have
served as humble foundation stones
for tremendous achievement. Among
others they list Newton’s apple, Gal-
vani's twitching frog legs, the destruc-
tion caused by lightning in Steinmetz’
cabin on the Mohawk. Accidents?
Not really. Rather call them legiti-
mate by-products in the unending
search for new knowledge, call them
unsuspected doorways along the rich
corridor of scientific study. The cor-
ridors, the whole research structure,
and the trained men had to exist, of
course, before the ‘accidents’ could
happen.

“Perhaps the greatest ‘accident’ of
all was the Edison Effect. It came
about in 1883, when Edison observed
a bothersome phenomenon in some of
his lamps when they were first lighted.
It was a glow between the filament
terminals, accompanied by a rapid dis-
integration of the filament. Investi-
gating, he found the glow was due to
current passing between the termi-
nals, and that a better exhaust elim-
inated the glow. There Edison—and
the rest of the world—paused for sev-
eral years, unimpressed by the fact
that the phenomena of electronics had
been recorded for the first time. The
‘glow’ was actually an electronic gas-
eous discharge. It remained for
Thomson, Fleming and DeForest,
Langmuir, Richardson and Hull to
build that accident into a whole new
science. Today we say: ‘Electronics
is the new science for the new world,
the bright promise for the future.’ In
that future General Electric is des-
tined to play a major role.

What Is Eleetronices?

“What is electronics? It is the
science of the electron. The world of
substance is built of molecules. Mole-
cules, in turn, are various combina-
tions of atoms, or elements. Contin-
uing this simplified, but fundamen-
tally accurate explanation of the
structure of matter, it might be said
that atoms consist of a nucleus of
neutrons and protons, around which
negatively charged electrons whirl as
do the earth and other planets about
the sun. Through the medium of the
vacuum tube it is possible to separate
these electrons from the atoms and
put them to work.

“In Edison’s lamp, negative elec-
trons, rushing from the hot filament,
had no place to go until he sealed a
wire, or anode, inside the loop be-
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tween the two legs of the filament,
and sent the electron flow, or current,
from filament to ‘plate,’ or—in elec-
trical language-—from cathode to an-
ode. The rest is one of those fasci-
nating, painstaking scientific stories
which rightly has no ending but only
new chapters. In the first application
of the Edison Effect, Professor Flem-
ing developed a detector for wireless
telegraphy, called the ‘Fleming Valve.’
Lee DeForest followed with the vac-
uum-tube grid, a small charged wire
screen to control the flow of electrons
through the valve. Armstrong found
how to use DeForest’s discovery to
amplify radio-frequency waves, and
thereby put an end to the earphone
era. Langmuir designed a high-vac-
uum tube which would handle watts
and kilowatts, instead of merely frac-
tions of a watt, and which could am-
plify the impulse of a microphone to
tremendous power for radiation from
an antenna. This was another key,
to an even larger room-—that of radio-
broadcasting, and the work went on.

Tomorrow’s Promise

“For this generation radio is still
an amazing and unbelievable thing,
even though it has become as familiar
and commonplace as plumbing and
the automobile. In the wonderful
mansion that is electronics, we have
tarried longest in the room called
radio because the experience has been
pleasant and exciting. Electrons are
as elemental and ubiquitous as fire.
Fire made light and heat for cen-
turies, as men rose in the scale of civ-
ilization, and that seemed to be won-
der enough until they discovered
stoves, and boilers for steam, and tur-
bines for power, and saw that fire was
not an end in itself but a tool of many
uses and a new starting point. Some-
thing similar has been happening in
electronics. Today we can have radio
and television; tomorrow we can have
much more, as new blessings are tum-
bled from that scientific cornucopia
which is the vacuum tube. Even to-
day these tubes range in size from
tiny globes to cylinders several feet
in length; they serve the doctor, the
fireman, the artist, the fruit grower,
the sea captain, the air pilot, the po-
liceman, the manufacturer.

Now, with that magical Aladdin’s
lamp, the electron tube, the engineer
can command electrons so that they
will do his bidding. For the first time
he has hold of eleciricity itself—not
just its manifestations. All that has
gone before. important as it has been
to our lives and fortunes, may well
be only a preparation for a new and
greater adventure in living. And that
is why we say: ‘Electronics—a new
science for a new world.””
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WE CAN ALL HELP
WIN THIS WAR!
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ernment with new and used commu-
nications receivers and transmitters
urgently needed.

That is why we are payving highest
cash prices for used communications
equipment.

You can help win this war by con-
tacting us at once if you are willing
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buy a new and better receiver from
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description of your equipment; you
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out bother or red tape.
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SENDING HELPS
FOR THE BEGINNER

by Frank L. Velten, Code Instructor, RCA Institutes

66 OUR sending ? Confidentially,
it’s unreadable!” All too often

a Code Instructor will express -

in more or less picturesque language
his opinion of a beginner’s fist, yet fail
dismally in offering constructive ad-
vice. The average code expert forgets
the struggles of his early days in ac-
quiring skill, and either leaves the
stumbling beginner floundering in his
own morass of haphazard dits and
dahs with some soul corroding re-
marks, or else conveys with the im-
pression, expressed in a most conde-
scending manner, that a real operator,
to wit himself, never had to learn code
but was one of Nature's sublimest
miracles, he was born with the code in
his head and a bug in his hand.

It's about time somebody got human
and gave the beginner a few prods in
the right direction, instead of pushing
him around ruthlessly and then offer-
ing no corrective advice regarding his
faults. Some beginners can get on a
key and just naturally begin to send
good stuff, however, the majority of
novices start off with a multitude of
errors that multiply as their speed in-
creases.

There is many an old timer on a cir-
cuit today who would get red ears if
he saw his stuff put on a tape, and
whose sending can be read only be-
cause the operator at the other end
has specialized in ‘“copying behind,”
studied mental telepathy, and perhaps
has a crystal ball and a ouiji board in
the radio shack as last resorts. It is
up to Code Instructors and old timers
to get busy and help the youngster in
the game. It can be done if a few
years are rolled back and some honest
facts are brought to light, facts that
were forgotten when the first com-
mercial ticket was obtained and ‘“‘there
was nothing more to learn.”

The ‘“Cootie” key, with its short
dashes and square dots, died a linger-
ing death of natural causes, but the
“Blurping Bug” still pollutes the air
much as the Japanese beetle fouls the
rose garden. How about the hand key
for low speed transmission, or is it
still necessary to send 20 wpm on a 50
wpm bug that sounds like a cross be-
tween a ginned-up woodpecker work-
ing on an eavespout and a flock of
chickens picking up corn on a tin roof ?
The beginner has to start on a hand
key, very often with no one to help
him. Let’s give him a hand right now.
Here goes.

First . . . Adjust the key so that the
contacts aren’t open more than the
thickness of a very thin dime, then ad-
just the key spring with only a mod-
erate tension. The idea of the spring
is only to open the key for you, not to
develop your biceps in fighting it.

Second . . . Roll up your shirtsleeve
and put your bare arm on the table.
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The funnybone should never leave the
table during transmission and if the
beginner is reasonably well uphol-
stered the arm will “float” on the
muscles between the wrist and the
funnybone.

Third . . . Keep the sending arm as
limp as a dish-rag and slide it over un-
til the fingers touch the key. Now,
put the index finger so that the tip on
the finger just barely rests on the far
edge of the keyknob, not going over
the edge. Next, put the second finger
so that the little cushion of that finger
goes over the edge of the keyknob
about one-third the length of the first
joint. If you now take a side glance
at the position of your fingers. you will
see that both fingers are in the same
arch, thus each finger will do its share
of the work.

Fourth . . . Arch the spine of your
wrist about three quarters inch from
the table. Now, keeping the wrist ab-
solutely flexible and limp, bend the
wrist down without letting the fingers
grow either taut or limp. Now raise
the wrist to the starting position and
raise and lower the wrist in slow and
machinelike precision until a uniform
succession of dots are produced. Re-
member to keep the fingers in an easy
arch but do not let them cave in or
in any way react against the natural
wrist motion. Do not remove the
fingers from the keyknob.

Fifth ... Forget about your thumb!!!
Keep it away from the key for the
time being. Curl up your third and
little finger loosely under your palm,
enough to clear the table, but don't
curl them tightly.

Sixth . . . Try to get the “feel” of
the key, the little cushion of the sec-
ond finger tip will act as sort of a cats-
paw and prevent slipping off the key-
knob. Do not curl the “sending
fingers” in too steep an arch or they
may stiffen during the periods when
the key is depressed and result in
fatigue and a jerky style of sending.
Do not have the arch of the “sending
fingers” too flat or the wrist may be
called on to supply too great an arc
for clean key contacting. Keep the
wrist going up and down, avoiding all
tendency of the hand to wobble side-
ways.

Seventh . . . Practice making good
solid dots with a clock in front of you
and take your time. Try running of
a full minute of good honest dots until
your cadence and duration of length
of dots does not vary. Use a good
honest wrist motion and a firm closing
of the key, avoiding too heavy a mus-
cular down stroke, yet also avoiding
too feathery a touch. Count your dots
as you watch the clock for a minute
while practicing and you will be sur-
prised to find that you can knock off

(Continued on page 64)
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Book Review
(Continued from page 33)

sents essentially a reorientation of
viewpoint rather than a choosing of
topics for an excessively specialized
purpose. The book opens with a brief
review of the elements of circuit the-
ory and electron tubes. Thereafter,
following the outline, it presents in
unified manner, material required as
the minimum basis for technical work
in the U.H.F. field. In certain sections,
subject matter is included which ex-
ceeds that which is required as the
minimum basis, in order that the book
may have even wider application. It
also contains much necessary material
from other fields, because U.H.F. work
requires the use of many low fre-
quency circuits and bases of equipment.
Consequently considerable material
from communications courses is pre-
sented in condensed form, so that the
student can work continuously through
this book without referring to others
as he proceeds.

The style of presentation is most ex-
cellent. There is no repetition and one
subject follows another in most or-
derly fashion. One cannot help but
anticipate with great interest the fol-
lowing pages and one’s enthusiasm in-
creases as the book is studied.

We sincerely recommend this book
as a “must” for those endeavoring to
increase their knowledge of the U.H.F.

field. 50—

QRD?
(Continued from page 33)

happened until it was all over. And
then they came out with the argument
that the Bill required the radio-op to
join the Naval Reserve; which if it
were true, would have been a damn
good idea. However, the Bill said
nothing mandatory about joining the
Reserve; it merely said he would have
to «pply in the same manner as other
officers on merchant ships. If he were
turned down by the Reserve, he could
still sail on his ticket and be classified
as a ship’s officer. Such legal status
might help the op tremendously in get-
ting an advanced rating if he were
called into the armed forces. Appar-
ently the ACA figured that as officers,
the radio-op would be less inclined to
spend their time soap-boxing with the
firemen, so they deliberately butched
any attempt by dues paying member-
ship to gain legal recognition. These
few points occurred 1o me while read-
ing various notes in your column, and
with the op’s status as flexible as it is
in the Merchant Marine, I wondered
if anything was being worked out
about it. Altho the op’s life is prob-
ably not as free and easy as it once
was, I imagine you get some interest-
ing stories from them that might look
pretty good in print, 73 . . .” Brother
Price definitely has something there
and we hope that radio ops in general

October, 1912

will be able to see which side of the
fence gives the best view.

0UR roving, or should be say roam-

ing reporter, CB, is now parking
his tootsies in LaGrange, Ill., and ad-
vises us he has a soft billet as Radio
Inspector in this area. Says he,
“Started puzzling over what had hap-
pened to one of my pals who had been
riding a tanker on the east coast prior
to December, so last month I dropped
a line to his home QTH. No answer
for quite a while and I decided he must
have allowed a sub to get too close.
Then a few days ago along comes a
letter, seems that same had happened.
It came close enough for him to take
one good look at it and he decided
then and there that there were some
nice shore jobs waiting for him. Now,
b’gosh, he's working for the same out-
fit T am, although in a different de-
partment. The pay-off is this, tho.
For his first job he was sent off on a
little sea trip to one of our posses-
sions. He volunteered for the job, too,
so after three months Al Segen finally
got back long enough to tell me he
was still in the business. Like May-
nard, he will go sailing again if no one
else will. Here at the plant where I
am now is Vernon Wright, one time
relief op at Broadcast WIBU, Poinette,
Wis. He's also with the Signal Corps
but represents a different district. I
suppose there are plenty of the gang
spread around through the S.C. now
and saying very little about what they
are doing. The regs are rather strict
that way, and ye ed says this would
be good dope for every one, regs or no
regs because ‘“a slip of the lip may
sink a ship.”

BROTHER FRANK S. RIVERA out

of Alice, Texas, has been trying
to contact the VWOA for membership
for some time past and says but for
our column of last issue would never
have known their address. He is now
being rushed the necessary forms and
it is hoped he will align himself with
this noteworthy organization.

BROTHER CORPORAL JAMES L.

WILMETH of the 38th Fighter
Squadron, Tacoma, Wash., wants to
know what will be the opportunities in
commercial radio operating after the
war. Not being good at guessing, we
leave this question unanswered inas-
much as we feel that ship side radio
operators are needed now and the
more ship side operators the quicker
this shindig will be over and the
quicker we’ll be able to give Brother
Wilmeth his answer.

AND S0 me hearties with this we

come to the end of another line of
thought, with verbal quips and darts
being thrown and received with that
camaraderie between radio men who,
in spite of personal and political dif-
ferences, still love each other, shar-
ing all the hardships and trials of the
profession. So with a cheerio and 73
... de...GY,

-0+
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SENSATIONAL SALE
WEBSTER RECORDING UNITS =

MODERNIZE YOUR RADIO with this fine
recording and playback assembly. Plays records
up to 127 dia. Cuts records up to 10° dia. out-
side-in at 110 lines per inch. 78 RPM induction
type motor employs an internal rim-drive to the
turntable. Assembly includes 10* turntable,
motor, cutting mechanism, eryvstal cutting head,
134 ounce low-pressure erystal

pickup, with full instruections

for connecting to any radio set $ 95
or amplifier. Size 10°x15°. Ship- e
ping weight 16 lbs. While they

last, only. ... ... ... ... ...

8" P. M. SPEAKERS, 12 0z. mag-
net, 6-8 ohm voice coll,

12" P, M. SPEAKERS, 13 oz.
magnet, 6-8 ohm voice coil,

All priees F. O. B. Chicago. C. 0. D. orders
must be accompanied by a deposit of at least

25%.
WRITE TODAY
FOR NEW FREE BARGAIN LIST!

ARROW RADIO CO.

902 W. Jackson Bivd. Chicago, Hlinois

SPRAYBERRY
RADIO TRAINING

includes

FULL EQUIPMENT .

Experience Eosily Acquired

. You Do Practice-
Giving Experiments,
Many Special Features
. ALL Designed to,Help
You Make Fast Progress.

SPR AYBERRY

You easily learn
uency Modulation,
lnhlle Radio (Auto-

n  Radio, Electronics.
o, Rldlo Set Repair

and D n
Training Prepares You “for a Business
o

to the man who
1

Your Own ., . .o Good

Radio Jobs—t ili

awcinating feld of Radio offera myny nmmr'umhra

My Training is designed to cive you
YBERRY Methoda nr!‘thoru\xzh

The important und fax
inta to ket ahes
prortunitics. SPRA
raming will not interfere with your present dutics,

g
You al-Purpose Radio Set

1 \n'h Rndm lnrn which vou use to gain pre-experienco

are uved us a Moders Rignal Generster

\o ll hnd 1y Course and Equipment fully

at n addition to this catal vy

og v
I am going m ssnd you, without ubh.atmn a viluable new manual.

YOURS

FREE! Just Off Press
BIG 80-Page Book
"RADIO SERVICE SHORT CUTS”

't misa it] 1™ & ruh storehouse f practical
tips and safurmation. Thi handy velume tolls how
Radio brenk-downs o
fects  how to correst the =
There is no fluff or vrname
piactical snswers [ the p
busy. suecesnful Rad i
you can get this book FR
descniptive Course Catalot. Use coupon below!
THE SPRAYBERRY COURSE IS SOLD
UNDER ‘MONEY.BACK AGREEMENT

1y and etficiently
wimply the
lenis you meet as 1

along with my

0

SPRAYBERRY ACADEMY OF RADIO
L. Sprayberry, President |

525 K University Place, N,

washington, D. C. l

Ilease vush my FREE coples of * TO
MONEY TN RADIOT and valuable sor “hame o
SERVICE SHORT CUT

Name
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Never before in our history has there heen
sucli o demand for RADIO CODE OPERRA-
TORS! . . . You may never again have this
opportunity! oL 8 Army. Navy, Merchant Ma-
rine and Industry need trained Radio Code
Operators now! . . . This is your chance to
tiain right in your own home. with the same
fraining  that has  put thousands of code
operaters into good payving positions . . . The
Candler Sy¥stem can train vou with their easy.
practical method that will give you unlimired
pportunities . . . no P‘q)elh)w practice sets
needed—costs ¥ou nothing to in-

yestigate

salesman  will

. no
call o .. WRITE TODAY!
Free Book! \u nd a post card fo-

day for The (andl(r I J
free BOOK OF  FACTS | | //
*ells you all the facts Hnut he-
tg a radio code operator,  Your |

py is waiting for you—WRITE
i()R IT TODAY! g T

SYSTEM CO. -
Box 928 J !
. Dept.N-10, DENVER, COLO. '

MODERN PARTS for
MODERN CIRCUITS

THAT HAWE BEEM

“Designed. for
Application ”

CATALOG UPFON REQUEST

Radio Kits—Ready to Wire

Tremendous quantity of standard parts, suitable for
kits. Complete in every detail. All hardware. tubes,
arts. Diugrams furnished. Latest parts cstalog—
"REL.

McGee Radio, R-2075, Kansas City, Mo.

Correspondence Courses In

RADIO - ELECTRICAL ENGINEERIN

ELECTRICAL ENGINEERING O:: 522

ul-ucnml ﬂold. Prspara yoursell at Low Coet, for securs

inyone can aderstend Guiokly.
RADlO ENGlNEERING

Extm fine course radio. publio
nddre-s Dhoto-elau!rm work. Trains

|
{8 farniehe § Dipioma :' aplation,
postoard o 11 I3 o0
WR Copies of scho; 'a.rlu Ll LOW s25 ﬂthu
- dotale all aboys deter

sou:n MI"G CQB.'P Bn}'nnna N J

RAPIV 577 HONTHS

lnv.ensne specialized course, including strong basls

in  mathematics and eleculcal engineering,
Modern

‘)pontunmes
Chemical, Civil,

ENGINEERI
DEGREE in

vanced dlo Theory and Desig
tory. Low tuition. Self-help
27-month courses in Aeronautica

laburz
Also |

Electrical _and Mechanical FnFmeenn;r Paru(ipa
! tion i iviltan Pilot Training Prog:
Decemby March, June. September. C \la]ug

INDIANA TECHNICAL COLLEGE

| 7102 E washington Bivd., Fort Wayne. Ind
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NOW is Your
Chance!
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Sending Helps
(Continued from page 62)

one hundred good solid dots per min-
ute with no wrist fatigue. When you
get so that it is purely mechanical and
practically effortless you will find that
one hundred and fifty dots per minute
will be easily attained.

Eighth . . . When wrist control is
attained, some letters and numbers
may be attempted. E, I, S, H, and 5
may be run off on the key, always
holding back that urge to speed up the
dots when you come to an H or 5, a
natural temptation and one that may
be instrumental in producing “just an-
other lousy fist.” Now the letters con-
taining dots and dashes may be at-
tempted, but with a word of warning.
Don’t push the key down any harder
for a dash than you do for a dot!!!
This is important for the average be-
ginner virtually slugs the key when
making dashes for the first few hours
of instruction. Use the same motion
for a dash as you do for a dot, just
keep the key closed three times as long
for a dash as you would for a dot.
(Some Instructors in the past have ad-
vocated that the hand be elevated for
a dash instead of using the usual down
motion of the wrist, the same as for
a dot. Such statements have evoked
considerable amusement among intel-
ligent, clean fisted operators.)

Ninth . . . Various letters, such as V
or B, may occasionally bother the be-
ginner, there being a tendency to send
the V as S and T. To avoid this let-
ter-splitting of the V, make a nice
smooth H. Do it a couple of times.
Then start to make an H and when
you hit the last dot just squat on the
key and a perfect V will result. A
letter B may be conquered in the same
fashion. The letter C is often a head-
ache, frequently being sent as N and
N. To conquer this you might make
a K a number of times perfectly. Then
send K and E. Now send them again
and put them together after a few
tries and you will have a perfect C.
Conquer the difficult F by a combina-
tion of U and E joined together in the
same manner. Always think of a let-
ter as being sent in a monotone of
short and long sounds and not as a
razor edged collection of long and
short bricks hurled at the receiver at
random.

Tenth . . . Smoothness of sending is
acquired only by faithful concentra-
tion of wrist and brain. Try con-
scientiously to criticize your own for-
mation of characters and work hardest
on the letters that are most difficult
to transmit. Analyzing your own stuff
is difficult but it can be done to a cer-
tain extent. If you can put your pride
in your pocket and ask a bona-fide
expert for a ruthless criticism of your
sending, you may learn where your
most glaring faults lie. Friends will
usually tell you little because they
don’t want to hurt your feelings. If
they can read your stuff at all they
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will tell you it’s excellent although it
may be very terrible stuff if you ever
put it on a tape or phonograph record.
Many a man has been horrified to find
that he couldn’t read his own sending
after making a phonograph recording
of his transmitting.

Eleventh . . . Sending practice mate-
rial should be such that it contains
every letter of the alphabet with few
extra letters, thus giving X, Y, and Z
as much of a workout as C and @
which are usually worked to death.
“Pack my box with five dozen liquor
jugs” and “The quick brown fox
jumped over the lazy dog’s back” are
excellent practice sentences, having
very few repeated letters. Practice
from newspaper copy should be
avoided due to a preponderance of easy
words and mighty few of the XYZ
variety, probably the reason why so
many beginners are very weak on
these letters.

Twelfth . . . Next in importance to
clean character keying is the necessity
for accurate spacing. If characters
be made accurately and generous spac-
ing Is used, then the sending will be
read easily. While not condoning
poorly executed characters, it must be
admitted that well spaced sending,
even though the letters be faulty, can
be read by an experienced operator.
It is well for the beginner to space at
least twice as much as he believes
necessary and his stuff will probably
be about right. It must be remem-
bered that the accurate spacer is rest-
ing his wrist every time he spaces be-
tween letters or words and hence can
handle a hand key for long stretches
at a time.

Old timers will tell you of the oper-
ators on the transatlantic liners who
could keep up a sweet smooth 22 wpm
hour after hour and of coast station
men who worked those same liners
tirelessly and easily, seldom requesting
repeats and often handling messages
in series of five or ten. In one of the
oldest and most important coast sta-
tions on the Atlantic coast that worked
long distance with the transatlantic
liners the manager refused to permit
a bug used in the station. He found
that a tireless 22 wpm would handle
more traffic with less wear and tear
on all involved than a dot-spitting bug
in the hands of a crack-pot would be
“speed merchant.”

Thirteenth . . . Reasons for faulty
sending are enumerated here.

1 . . . Improper wrist motion. not
enough motion up and down, too much
tenseness in wrist and lower arm. Re-
lax the arm all the way to the armpit.

2 . .. Rolling the wrist sideways, re-
sulting in uneven dot letters. Keep
the wrist motion straight up and
straight down.

3 . .. Caving in of the fingers when
the key is depressed. This nullifies
the normal wrist motion to some ex-
tent because a double and uncertain

motion is applied to the Kkeyknob.

Keep the fingers firm but not rigid.
4 . . . Stiff fingers, locked at the sec-
NRADRIO NEWS
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JS!IS'PARIS r Sets. parts. supplies. public |
su ppPLI ES address systems. amateur equip- |

J R!S(“‘IL ment_ testers. kits and fluores-
FLU0 e e cent hLighting at lowest prices
L—'-_ o Huge stocks. bought months ago

ready for shipment the same
day your order s received The
Defense Program s making big
demands on our industry but be
cause of our advance buying we
are able to fill your orders
promptly and efficiently |

felicll,

PACKED WITH
VALUES!

BURSTEIN-APPLEBEE COMPANY

1012-14 McGEE STREET, KANSAS CITY, MISSOLURI

RADID iy

DEGREE IN 2% YEARS .

® Complete Radio Engineering Gourse in 27
months, Bachelor of Science Degree. Radio
(televiston, talking pictures and the vast :
electronic field) offers unusual opportunities, ¢
War needs call for the engineer. Demand
exceeds the supply, Courses alse in Civil,
Electrical. Mechanical, Chemical, Aeronau-
tical Engineering; Business Administration,
Accounting, Secretarial Science. Tuition,
living costs low. World famous for techni-
cal 2's year courses. Special preparatory
department for those who lack reauired high
schoal work, Enter fanuary, March, june,
September. 59th year. Write for catalog.

1610.2 COLLEGE AVE ANGOLA, IND.

TRI-STATE COLLEGE
RCA Institute offers an intensive two-year
course of high standard embracing all phases
of Radio and Television. Practical training J
with modern equipment. \lso shorter special-

ized courses in Commereial Radio Uperat- |

ing, Radlo and Television Servicing, and Aviation Com-
munications. For Free Catalog write Dept, RN-42. |

RCA INSTITUTES, Inec.

A Radiv Corporation of America Service
78 Varlck St., New York

/,

|
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Rate 15¢ per word. Minimum, 10 words
CORRESPONDENCE COURSES

RADIO Communications courses qualifying for
all Federal licenses. Home study and resident
courses. American Radio Institute, 1123 Broad-
way, New York, N, Y,

USED Correspondence Courses and Educational
Books eold or rented. Inexpensive. Money-back l
guarantee. Write for Free Catalog listing 4000
bargains.—(Courses Bought.)—Lee Mountain, Pis-
gah, Ala.

CORRESPONDENCE Courses and educalional
books, slizhtly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete details and bargam
catalog free. Write Nelson Company, 500 Sher-
man, Dept. J-237, Chicago.

MISCELLANEOUS FOR SALE

MEMORIZE code easily with KolorKards. New,
Practical, Cowmplete—8$1.00., Kolorkard (WBRW),
Bluttton, Olio.

RADIO Service men and experimenters send for
our piant radio catalogue.  Save dollars. United
Radio Co. (100M), Newark, N. J.

PATENT ATTORNEYS
"TORS—Before disclosing your invention
y one send for Form “Evidence of Concep-
i Schedule of Government and Attorneys’

and instructions, Sent free. Lancaster,

Allwine & Rommel, 414 Bowen Buiiding, Wash-
mgton, D. C,

RADIO ENGINEERING

RADIO Encgimeering, broadcasting, aviation and
police radio, servicing, marine and Morse teleg-
raphy taught thoroughly. All expenses low. Cal-
alog {re:je. Dodge Institute. Elm St., Valpa-
ral=o, Ind.

RADIO EQUIPMENT

FOR sale: $125.00 worth of testing equipment and
radio tubes & parts. 1st check for $75 can have it,
Havold F. Eglie, Paris Rd., New Hartford. N. Y.
WANTED : Any type radio test equipment. State

condition and price. Midwest Specialty Co., 55
16th Ave., Cedar Rapids, Ia.
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ond joint instead of being in an arch
and having a certain amount of nat-
ural resilience. Relax, but don’t let
your fingers get rubbery either.

5 ... Pulling back. This is a com-
mon and serious fault with beginners
and old timers. It is a natural ten-
dency to use the fingers too much on
the dot letters, the S, H, and 5 fre-
quently being made by a combination
of fingers and nerves. In an effort to
make a snappy 5 or 6 the average man
forgets to “float his wrist” and instead
uses his finger tips in an effort to put
over the fast character. He uncon-
sciously pulls back again the keyknob,
tightens his fingers and hand and often
makes only a blurb of a character.
This makes for uncertain sending at
any speed and creates a mental haz-
ard to any operator who has to handle
numbers or code groups for long
periods of time. It can be cured in
five minutes by any Code Instructor
worth his salt who has only to explain
to the beginner or the ‘“glass armed”
old timer that a muscular wrist motion
straight up and straight down means
absolute control at reasonable speed.

6 . . . Fatigue when sending. This
is due to tightness somewhere between
finger tips and armpit, too much nerve
motion and not enough wrist, or per-
haps slugging the key too hard and
fighting a strong key spring. Lay off
sending for a moment, put your arm,
palm up, on the table and roll your
arm from side to side. At some point
you will find a position where your arm
is most relaxed and comfortable. Now
place your hand in sending position
again and roll your arm and relax your
muscles until you find a position where
your arm seems devoid of tenseness
and feels perfectly relaxed. Now, get
on the key, keep the “floating in oil”
feeling in your wrist and arm while
you are sending and you will soon be
able to laugh at fatigue.

7 ... Relieving wrist fatigue. After
a long stretch of sending when the
muscles begin to tire they may be re-
laxed quickly by a simple method.
Simply let the arm drop loose at the
armpit, limp and flabby as a wet rag,
then shake the wrist from side to side
so that the fingers flop around like a
scarecrow’s sleeve in gusty weather.
Even a few seconds will produce a
sense of marked relaxation. This same
procedure works equally well when an
operator has been copying with a pen-
cil over long periods of time.

8 ... Glass arm. Many an operator
has had his arm go bad on him after
he has becn called upon once too often
to send high speed traffic for too long
periods. Very often a so called “glass
arm” can be brought back to useful
speeds if the operator has patience
and perseverance. To do this he must
begin to learn to send all over again,
using an exaggerated wrist motion and
sending very slowly and painstakingly
and forgetting that he ever used his
nerves and finger tips to put over the
snappy stuff. The original high speed
may never be attained, but a read-
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® Are You
Making Good
in Your New Radio Joh?

Here’s how you can acquire the abil-
ity to *make good” now—and to en-
joy security in the years to come.

Hundreds of radiomen have been given responsible
jobs throughout the radio industry—jobs in govern-
ment, broadeasting, manufacturing, aviation—jobs
which in many instances require a thorough knowl-
edge of practical radio engineering.

If you are a practical radioman who realizes that
Jortunate eircumstances have placed you in a job
requiring technical ability of high celibre . . .

If you are smart enough to know that you will “'get by
in your job only so long as a fully qualified man is
unurarlable . . .

If vou have the ambition to make good in your new
Job and to rise to even a still better job . . .

—then a CREI home study course in Practical Radio
Iingineering will help you to acquire the technical
knowledge which is demanded by the better, higher
paying positions in technical radio.

Write for Details
aboutCRE1 Home Study Courses

1f you have had professtonal or
amuateur radlo experience and
want to make more money—
let us prove to you we have some-
thing you need to qualify for the
BETTEKcareer-jobopportuni-
tes that can be yours. To help
us intelligentiy answer your
inquiry-—please state briefly
your education, radio experi-
ence and present position.

Free Booklet Sent

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. RN-10, 3224-16th ST., N. W.,, WASH., D. C.

RADOLEAK—

Headquarters
For Essential

for essential radio rebair and replace-
ment parts—tubes, condensers, solume
controls, resistors, transformers, etc.—
all at lowest prices. Radolek under-
stands service problems—gets delivery to
you in double-quick time. Order from
Radolek for complete satisfaction.

RADOLEK REPAIR SERVICE |

Let Radolek repair your damaged or
burned out transformers, coils, speakers,
test apparatus, etc. Lowest prices con-
sistent witl satisfactory quality,
BIG NEW RADIO
SERVICE GUIDE!
Buying from Radolek
means Greater Values,
| Better Service and
| More Profits.  Sond
| today for the big
; FREL Radolek Serv-
| lee Guide,

SEND TODAY! FASTE N

Lo}

RADOLEK CO, Dept. B-7i
601 W. Randoiph St., Chicago, II1.
Please send the Big FREE Radio Service Guide
Name
Address

[JDEALER ~ISERVICEMAN SOUND ENG.
SAV RADOLEK

CARE
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@ Yes sir, this is an oil-filled paper
capacitor for intermittent service,
and conservatively rated at 50,000
volts D.C. working. Made in large
and growing quantities, such capac-
itors are being used these days not
only in radio but also in vital elec-
tronic equipment on the fighting
and home fronts alike.

Resemblance to other similar type
units ends with external form and
appearance. Exceptional production
facilities, careful selection and use
of paper and foil dielectric, vacuum
treatment, oil impregnation and
filling operation, and constant en-
gineering control of each unit iIn
process make Aerovox Type 20
capacitors outstanding and depend-
able in the field.

Available in many capacities and
voltages from 6,000 to 50,000—to
30,000 volts for continuous service
in rectifier filters, etc., and 50,000
volts for intermittent service in
surge generators, etc.

® Consult Our Joblien...

Whether your capacitor needs are tor serv-
icing broadcast receivers on the home front.
or for the urgent reguirements of our
fighting front, consult our jobber. He's
there to help you, locally.

" Canada: AEROVOX CAMADA LTD., Kamilton, Ont.

EXPORT: 100 Varick St., N. Y., Cable 'ARLAB'
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able fist for moderate speed work may
be the reward of many old timers who
figured they were washed up because
the abused muscles had rebelled and
refused to make a comeback. It may
be a long up-hill grind and the re-
building of an old fist may be difficult,
but it can be done.

My critics will ask a lot of pertinent
questions, and I'll forestall a few right
now and set forth my justification of
my belief in what I write and practice.

Why is the thumb held away from
the key?

Because the thumb, when pressed
against the key, draws a tendon taut
which prevents the wrist from bending
easily and normally. If you want to
prove it, put your wrist on the table
with the palm of the hand up. Pull
the thumb in toward the center of the
palm and you will see a tendon tighten
diagonally across the arm, opposing
the other tendons in the wrist. Bet-
ter yet. hold your bare arm in the air
with the fingers pointing toward the
ceiling and pull the thumb over to-
ward the center of the palm. Bend
your wrist and you will find it is quite
stiff. Now try the same trick with
your thumb held loosely apart from
the fingers and you will find that the
wrist flops over easily and without ef-
fort.

Why do you insist that the beginner
put the “cushion” of the second finger
on the key?

Because the student then gets the
“feel” of the key and can control it
from any position. An operator who
uses this grip can send readable stuff
whether he is seated at the desk of a
coast station or is trying to keep right
side up when the old wagon “takes it
green” over the forecastle head or rolls
over on her beam ends when a big one
hits her solid.

How can you get up speed when
using a wrist motion?

As the operator gains transmitting
skill he eliminates some of the wrist
motion he started with for the obvious
reason that he has trained his muscles
and requires less of a wrist ‘‘arc
travel” than when he first started.
Familiarity with the key when clean
control has been achieved will result
in the sender using his fingers to a cer-
tain degree, in order to ‘“shade” his
sending and enjoy that enviable rep-
utation of having a “perfect fist.”

What have you got against bug
keys?

Absolutely nothing! A bug which
uses dots in proportion to its dashes in
the hands of an experienced man can
make mighty pretty music. The bug
is the most abused piece of apparatus
in the radio game but only because it
is mishandled by a few crackpots who
would rather repeat a message three
times at 40 wpm with feathery dots
than slow down to 30 wpm with nor-
mal dots and get an O.K. the first time.
Pace a good tape machine some time
and find how your dots check up with
the auto; it may prove quite revealing.
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THIS is a war of speed — a radio war. Com-

mands and messages must go through like light-

& 99  ning. Never have communications been so vital

The Nerve center Uf the Army to victory, or have new devices meant so much.
The whole responsibility for “getting the

message through” is in the hands of the U. S.

. Army Signal Corps. Hands that install and
needs yn ur Sk I I I ed ha n d s TU DAY' maintain countless thousands of radio sending
" and receiving sets — hands that adjust the
marvelous mechanisms of America’s newest and
most secret weapons — hands that flash the
orders to attack!

Now — today — the Signal Corps needs
your skill in this thrilling branch of service.
You may already be an expert in radio or
another communications field. If so, there
is no more worth-while service you can render
your nation than as a Signal Corps soldier. You
may have no more than ambition and a love
N of mechanics and electricity. In that case the
Signal Corps is ready to give you thorough train-
ing —at good pay! It’s the opportunity of a

lifetime to serve your country

and prepare for a future career. at$%4ce 5
US.ARMY %,

SIENAL CORPS
-

i

~
<
~
-
-
@
*

HOW YOU CAN GET IN NOW REEP'EM Fyppers
1. ENLISTMENT ”G!
If you are 18 to 45 and physically fit, you may apply for enlistment I S Al‘ Y%

in the Signal Corps or in the Signal Corps Enlisted Reserve. [ J [ J m)

DIRECT ENLISTMENT: Experience as a licensed radio operator, a trained radio

repairman, a telephone or telegraph worker, will qualify you for active duty at

. h = o f FOR FURTHER INFORMATION REGARDING ENLISTMENT — Call
once. From Private’s pay you can advance rapidly as you earn higher technical . A A
ratings—up to $138 a month, with board, shelter and uniforms. and talk this over ot the nearest Army Recruiting and Iaduction
ENLISTED RESERVE: If you are skilled with tools but lack qualifying experience, Station. Or write fo: "'The Commanding General,"* of the Service
you may enter the Enlisted Reserve. You will be given training, with pay, in one Command nearest you:
of the many Signal Corps schools, and ordered to active duty when you have ., .
completed the course. First Service Command ... . Boston, Massachusetts
COMMISSIONS: Graduate Electrical Engineers may apply for immediate commissions S“_o"d Service Command. --Governors Island, New York
in the Signal Corps. And special opportunities for training and commissions are Third Service Command . Baltimore, Maryland
open to Juniors and Seniors in electrical engineering colleges, Fourth Service Command. e Atlanta, Georgia
. Fifth Service Command.. Fort Hayes, Columbus. Ohio
2. CIVILIAN TRAINING Sixth Service Command. ... Chicago, Illinois
If you are over 16 years of age, and even though registered for Selective Service, S‘f”"”’ Service Command.... s e Omaha, Nebraska
have not received your order to report for induction, the Signal Corps offers you Eighth Service Command ... Fort Sam Houston, Texas
an outstanding opportunity. . i Ninth Service Command Fort Douglas, Utah
f you have ability with tools—if you want to secure training in the vitally impor- . .
tant field of communications—you may attend a school in or near your home city. Or write fo: Enlisted Branch, AL-1, A.G.O., Washington, D. C,
You will be paid not less than $1020 per year while learning., And when you have
ﬁnishedlyour training-—in 9 months or less—you can advance to higher pay as your * *x *
technical skill increases.
Even if you have a minor physical handicap, Signal Corps Civilian Training may FOR CIVILIAN TRAINING INFORMATION — Call at any office of
give you the chance you've wanted to serve the Army of the United States. the U. S. Civil Service or U. S, Employment Bureau.

wWWwWwW americanradiohistorv.com



www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com



