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RECEIVING TUBE TECHNIQUE
Oldest manufacturer specializing
on radio receiving tubes — the
originator of the now standard
BANTAM GT — Hytron has
been developing skill in high-
speed, soft-glass receiving tube
technique since 1921.

SPECIAL PURPOSE ENGINEERING

Hytron engineers originated
BANTAM JR. hearing-aid tubes
——popular U-H-F types HY75,
HY114B, HY615—instant-heat-
ing beam tetrodes HY65, HY67,
HY69, HY1269—and numerous
other special tubes.

THE ANSWER

Add A to B, and you have the answer Hytron is able to give the Serv-
ices when they demand special purpose and transmitting tubes in
staggering quantities and at economical prices.

HY65 Typical of Hytron’s instant-heating beam
tetrodes for mobile commurnications, the HY65
combines high-speed techniques with a thoriated
tungsten filament and special r.f. design features
which gave the Services a rugged, power-conserving,
all-purpose beam tetrode. (Cf. JAN-1A spec.)

1616  Consider a few examples. Substituting soft
for hard glass, a mesh for a ribbon filament, Hytron
beat the promise by months on requirements for the
high-voltage thermionic type 1616 rectifier—through
application of mass production methods. Result:
The Navy’s, “Well done!”

2€26 Hytron solved a problem for the Services by
designing a tube capable of performance and high
ratings never before achieved in soft glass. Pro-
duced at receiving tube speed and priced at less than
a fourth of the cost of tubes replaced, the little 2C26
delivers 2 KW of useful r.f. power under intermit-
tent operating conditions.

OD3/VR-150 Hytron engineering refinements in-
clude new starting electrode, lower starting voltage,
painstaking processing. Add to these still-increasing
high-speed manufacture. Result: “When we think
of the OD3/VR-150, we think of Hytron.”*
*Quotation from expediter for one of largest
electronic equipment manufacturers.

WHAT ABOUT POST-WAR? Hytron design, development, and production
facilities now serving our fighting men, will be yours to command. The A plus B of
Hytron's know-how will supply answers to your special tube problems.

G JUBES

{
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8ES

sALEM A BUY ANOTHER WAR BOND
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J. E. SMITH, President,
Natienal Radio !Institute

Qur 30th Year of Training Men for
Suceess in Radio

| Trained

Big Demand Now For Well Trained
Radio Technicians, Operators

I will send you my Lesson, "‘Getting Acquainted with Lie-
ceiver Servicing,”” FREE, to show vou how practical it is to
. train for Radie 2t honte in spave time. It's a valnable Lesson.
{‘For several vears | Study it—Kkeep it—use it—iithout oblization! And with this
?uve be"f“‘l’; bus l“(*; Lessen Tl send my 64-page, illustrated hook, *‘Win Rlich Re-
LO; ()“l;ynh(ti *.','(')‘6‘“'3 wirds in Radie” FREE. Tt describes many fascinating jobs
month.  Busifiess has Radio offers, tells how N.R.L pives vou praetieal Radio experi-
steadily increased. I ence at home with SIN BIG KITS OF LADIO PAURTS 1
ve . to thank supply!
for my start in this
tield.* ARLIE 0.
FROEUNER. 360 W,
Texas  Ave.,  Goose
Greek, Texas.

$3 to $10 Week in Spare Time
“Iam  engaged  in o owe
spare time Radio

- K 1 averaue
trom $5 to $10 =
weel, T often wished
that I had enrotled
sovoner. Al this %
EXTRA money sure

does  cone in han-
dv.” TUIKODORE K.
})n“l{lil& Torsham,
*a.

Chief Onerator Broadcasting Station

> ‘‘Before 1 completed
{ your lessons, I ob-
tained my Nadio

= Broadeast Operator’s
d license and hmmedi-

atelv  joinud  Ntation
WMPC where I am
5 now Chict Operator.””
@ HOLLIS I, HAYIES,

X

These Men

$200 a Month in Own Business

Many Opportunities Open for Trained
Radio Technicians and Operators

There’s a shortage today of capable Ntadio Technicians and
Operators. The Radio Liepair business is hooming. 1'rofits are
large.  After-the-war prospects are brizht too. Think of the
new hoom in Radio Sales and Servicing that's coming when
new Radios are again available—when Frequency Modulation
and Electronics can be promoted—when Television starts its
nostwar (‘,\'I)lll‘l.\'iol]!

Broadeasting Stations, Aviation Radio, Police Radic, Lond-
speaker Systems, Radio Manutacturing all ofter rood jobs to
trained 1tadio men—and most of these ficlds have a big back-
log of business that built up because of the wur, plus oppor-
tunities to expand into new fields opened by wartime develop-
ments.  You may never see a time again when it will be so
easy to get a start in Radio!

Many Beginners Soon Make $5, $10
a Week EXTRA in Spare Time

The day you enroll for my Course 1 start sending you
EXTRA MONEY JOB SHEETS that help show how te mike
EXTRA money fixi Ruadios in spare time while still learn-
ing. 1 send you SIX big kits of Hudio paris as part of 1wy
Conrse.  You LEALN Radio fundamen from my illustrated,
casy-to-grasp essons—PRACTICE what vou leawn by building
reai Radio Circuits—FROVE what vou learn by interestins
tests on the circuits you build!

327 Madison  St.,
Lapcer. Mich,

Communication Station Operator
“Am with the Civil
Aeronauties  Admin-
istraticn at the
Shreveport Alyways
Communication  sta-
tion, llave a life-
time  position, with
pension  after retire-
ment,”  JESSE N.
LOBERTS, Box 1076,
sureveport, La,

Mail Coupon for FREE Lesson and Book

The opportunity war has given beginners to zet started 1n
Radio may never be repeated. So tuke the first step at once,
Get my FREE Lesson and 64-page illustrated book. No oblisa-
tion—no salesman will call. Just wail Ceupon in an canvelope
or pusted on a penny postal.—J. E. SMITH, President, Dept.
4K R, National Radio Institute, Washington 9, D. (o

SAMPLE 1ESSOX FREE

Mail coupon for your FREK copy
of Lesson, “Getting Acquainted
With Receiver Servicing,” to see

how practical it is to train for 5 2 /I ]
Radio at howme in spare time. i Natlonal-Radio Institute, Washington 9, D. C. G =
Study it—keep it—use it—without Mail me FREE, withour obligation. Sample Lesson and 64-page book. | iss
obligation ! Tells how Superhet- “Win Lich Rewards in Ladio.” (No salesman will call.  Write Dlainly.) & g ]
erodyne Circuits work, gives hints Y .
on Receiver Servicing. Locating @ O I
Defects, Repair of Loudspeaker, NaME. .« ooeiavivinennscionnesses = e rsanaans Age. . ... .. ﬁ
1. ¥. Transformer, Gang Tuning l ﬁ
Condenser, ete., 31 illustrations. 3 g 2
& 3 I Acuiress T P R eBsdt Crreseeaseges B
My Radio Course Includes 1 Sl g
TELEVISION <+ ELEGTRONICS B G State...... TR 4KR F
FREQUENCY MODULATION. | i T e T .- 4

Getober, 1944

www americanradiohistorv com

Gooo For Borw 5z 55 FREE (ke

1. E. SMITH, President, Dept., 4KR

You Build These and Many
Other Radio Circuits with
6 Kits of Parts 1 Supply

By the time you’'ve conducted 60 sets of Experi-
ments with Radio Purts I supply, made hundreds of
measurements and adjustments, you’ll have had
PRACTICAL Radio experience valuable for a good
full or part-time Radio job.!

You huitd the SUPER-
HNETERODYNE CIR-
CUTYE (lefty containing
4 preselector oscillator-
mixer-fivst detector, i.f.
sfage,  diode detector-
a.v.e. stuge and audio
staze. It will bring in
local amd distant sta-
tions.  Get the thrill of
Tearning at home eve-
nings  in spare  time
while you putr the set
through fascinating
testst

You huild MEASURING
INSTRUMENT (right)
carly in Course, usetul
for Radio woik to pick
up LENTRRA spare time
money. Tt is a vacuwn
tube  muldtimeter, meas
ues AC.. D.C., R.F.
volts, D.C. currents, re-
sistance. veceiver output.

Tnlding  the  AM.
SIGNAL  GENEBA-
TOR at Jeft will give
you valuable experi-
ence.  DProvides am-
plitude- modulated
signals for test ang
vxperimental pur -
poses,
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...1944 STYLE

BLAZING HEW TRAILS TO FnEEﬁﬂﬁg...Thecoveredwagon 1944 style is the

SCR-299 — the famous piece of mobile radio equipment built by Hallicrafters. It is blazing new
trails to freedom in all corners of the world, wherever men fight; and by extending Allied lines of
communications, it is playing an important part in saving American lives and in shortening the war.
Just as the pioneers faced new frontiers with courage and strength, the men and women who make
Hallicrafters equipment face the post war period solid in the conviction that they are helping to
stake out exciting new territories.

You can win yourself a share of these new lands with short wave
communications equipment. Hallicrafters were famous before the
war as the makers of the ham’s “ideal radio.” They earned a repu-
tation for the development of “the radio man’s radio” and that
reputation was solidified in war time. In peace, out of this inten-
sive experience and realistic know-how they will continue to make

the finest that can be made. There will be a Hallicrafters set for Hallicrafters short wave com-
[ i munications receivers like this
yOu 1 our pOSt war llne. will help push back the hori-

zons of tomorrow and make
new radio. history. This is a 15

= =7 = : tube, 6 band receiver of amaz-
> ﬂ I I I ﬂ El 5 RA l@ ing range and performance,

BUY A WAR BOND TODAY!

THE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, V. s. A,

Deiober, 1944 3
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Frequency Range and Power Considerations in Music
ction” is the title of number three JENSEN Monograph, now
; zeady for mailing. With the approach of FM, Television, High Quality
= Hecordlng and other advances in the audio electric art, calling for new
and increased emphasis on the requirements of High Fidelity Sound
Reproducing equipment, this subject is both timely and pertinent.
Do you know the maximum, useful audio frequency ranges under
actual listening conditions? Do you know how frequency range is
limited even if perfect transmission, reception and reproduction were
possible? Or how much change in high frequency cut-off is required
to be just noticeable to the listener?

.

Alk of these questions, and many more, are answered in this latest
\_‘[EﬁSEN Monograph. Based on an extensive examination of cquthoritative
“work in this field, treatment of the subject is such that it will be found
valuable by professionals, the trade, educators and the public.
If you are interested in sound reproduction, you need this up-to-the-
minute information. Get your copy today from your JENSEN distributor ‘
or dealer, or send 25¢ to:

Series So Far Issi

No. 1. Loud Speuke» '
Response Meu_;g.’gﬁ‘&mems

s ; No. 2. lmpea;ef;ce Mu!chmg and
;nmuqr\fm Sy Power Eistribution.

TSR T 9 A A
L ‘J.a.ﬂr'u. m‘l’“‘“‘mh No. 3. Frequency Range in Music

Reproduction.

Waich for the next issue!

Free to men in the Armed Services and to Colleges,
Technical Schools and Librories.

enéen—-—«

G COMPR \
. \
¥ RespOns \
wef siribuhi®
ds'l( R P'°d“d"°n ordered l \
v

\
'LONE,,,STME ,,,,,,, - A
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The tools of war_have no place in 'a'isoldié'r’s j’)i;:tu'ré
of peace. And yet, the perfections that have made his
battle equipment the finest in the world will have an’
“immediate and practical uppli‘co}_i‘o‘h'fo the postwar
“way of life for which he is fighting. Radio, especially;
: ‘ will reflect the amazing advances made to meet the -
PLACE ™\ 4 precise and varied requirements of modern war-
YOUR '-F.A ITH ‘ _ S fare. Frorp these exciting and .'expan_ded fron-
NoTEE A t!e(s:(__EApA-epg';v:l_'r_leersuI.rti:uc?y‘c_:re plunnmﬂg,
: the radio and television sets of tomor-
row._Thése expert technicians will
be ,responsiblgffgr"q}éafiéps that
) _you will.. dpp_r,eciafé. -You
can safely ~place your |
 faith in the FADA
- of ‘the fu_h_'jre... :

v

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

October, 1944 7
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AUDAX

RELAYED-FLUX

‘| Long before this war began . _ .

AUDAX PICKUPS were in

SELECTIVE
SERVICE

Since pickups first became im-
portant commercially, the dis~
tinguished products of AUDAX
have been SELECTED wherever
and whenever the requirements
were exacting.

Today AUDAX magnetically
powered pickups are SELECTED
for War contracts that demand
the highest standards of per-
formance, regardless of climatic
variations or severe handling.

Our stern peacetime standards,
maintained for:so many years,
have proven comfortably ade-
quate to meet government speci-
fications.

The sharp, clean-cut facsimnile
reproduction of MICRODYNE is
a marvel to all who have put it
to the only test that really mat-
ters , , . the EAR TEST.

AUDAK COMPANY

500-N Fifth Ave.. New York 18, N.Y
Creators of High Grade Electrical

and Acoustical Apparatus Since 1915

Send for your copy of our informative
“PICK-UP FACTS®

*

BUY
WAR BONDS

GNE of the best arguments.at the

moment in favor of immediate
production of television sets at the ter-
mination of the war (using prewar
standards) is the potential employ-
ment of some 500,000 people. Many

‘of these jobs could be filled by return-

ing servicemen. It is now a generally
accepted fact that when Germany is

licked there will, of necessity, be a

sudden shutdown in many war plants.
The radio-electronic industry will be
no exception. Thousands of skilled
workers will find themselves withecut
jobs. Many of their wartime .skills
could be used for the production of
television transmitters and receivers.
To find immediate employment for
these workers would solve one of our
greatest postwar problems—that of
unemplovment.

Leaders in our industry feel that
the potential market for television
receivers will be as great as radio
itself. If the growth of television
follows in the footsteps of its pred-
ecessor, the radio receiver, it is quite
possible that within a period of but
a very few years the rate of employ-
ment could increase tenfold. That’s a
lot of jobs! But—how will television
receivers be sold and serviced in the
postwar period?

A modern television set will include
about 25 tubes to fill requirements for
adopted standards. A maze of new
cireuits will offer considerable trouble
to many servicemen unless they have
the opportunity to preview some of
the many refinements that have been
made during the war.

Up to the present time practically
no information has been released by
the leading manufacturers of tele-
vision receivers. Many have refused
to divulge the circuits, ete. which
will be used in their postwar models.
This “hush hush” works

who are to be responsible for the sale
and maintenance of television. If
established radio-service dealers are
to sell television to the public, and
they are the logical choice, they must
be given a “preview” of the products
that they must sell. .
Many radio dealers and servicemen
are still up to their necks in keeping
radio sets in operating condition and

www americanradiohistorv com

have had httl tlme to even cons1der
the sale or serv ing of. television sets.
Many of them feel that they will hdve
their hands full in meetlng the de-
mands of their customers "for “new

-radio sets and_for:the servicing of ex-

isting sets at: the end of the war.
“We find that #the: average servxce-

man Knows absolutely nothing about ]

television receivers-and furthermore;
that many are- not the least bit excited
about adding felevision to their line of
merchandlse They point out that if
they do* not understand What they are -
selling, they wﬂl run Into all sorts of
grief. .7

The salé and servmmg oi radio re-

ceivers -has. followed d natiiral course

of development. Most servicemen
started -out originally by building their
own sets. Complete constructional
data and other necessary information.
was furnished to them by the various
radio trade magazines and through -
bulletins sent out by many manufac-
turers. The experience gained by
constructing their own receivers made
it comparatively easy for them to
recognize failures in factory-made
receivers. As sets became more com-
plicated, they found the need for more
complete technical data. They got it.
With this information they were able
to tackle any make or model of set.

But what about television? There
is no background or groundwork laid.
The average serviceman is completely
in the “dark” in his knowledge of
video subjects.
to even consider taking on a service
job on a complicated television set
with any degree of confidence.

If the television manufacturers hope
to get the support of the radio service-
man, and they haven’t at this point, it
will be necessary for them to “take

- off the 1id” now and show the service-
advanta- .-
geously for the manufacturer as he is~
able to protect many design features. ..
which would otherwise be copied by. -
“his competitors. )
On the other hand, thls technique
works to the disadvantage of those

man what they have, to offer Wiring
dlagrams for teleVJSlon ‘sets are ‘mot

“military secrets.” “They could’ be
submiittedto radio publications and be
accompanied by factual information
which would serve as a-basic guide for

‘the serviceman and would enable him

to understand the functions of a tele-
vision set. .
Television is receiving a terrific
public build-up and we are in favor of
it. But why not give the radio service-
man a picture of what he is expected
to sell and service in the future? Yes

—television is ready for the public but,

is the radio serviceman-dealer ready
for television?........ ... O.R.

RADIO NEWS

He would not be able .
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elco Radio products are proved in use

Delco Radic products—millions of units—are proving themselves
in use. In motor cars Deico auto radios have been serving depend-
ably for years. In tanks, ships, aircraft, mobile artillery and field
| vnits, Delco radio and electronic equipment is meeting the stern
tests of battle. Doubly important today is Delco Radio’s ability
to combine engineering vision with manufacturing precision. -

Put You;' Dollars In Action
BUY MORE WAR BONDS

October, 1944 9
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To mamimn unfailing communication between airports and from f'eld toi
plane inside the Arctic Circle, requires the use of low frequency transmmers~ '
that will operate reliably far from service facilities. :

Federal, pioneer.in both low and hlgh rrequency radio communication, ;
providesithe solution with its 10 KW low frequency transmitter, consisting
of an-exciter, rectifier, RF transmitter and antenna tuning equipment, housed:
as separate units. Compact, light in “weight, they may e
be transported in ‘@ cargo'plane without dismantling.

Through blmdmg storms and almost perpetual night,
pilotsin the Far Northstake their lives on the dependa-
bility.of these Federal radio transmitters.

Your transmmmg equipment may never be called upon PR
ntelin ] requenc

to' meet " such ngorous demands. But, whatever your Power ond Cooxial ~

requnrements are in low or high frequency transmis-  Cables ‘manvfactured:

by Federal, meet.every;

“u'sion, Federal, with its techmcal experience and- Iedder- _ constiuction and' per- :

hip in radio communication, is prepared to scﬂve yDkpr 72 ermante requirament 4.
of the most exuc'mgp :

I'Oblem. specifications.

.”'.

Q’fg;vamfzozz

Newark 1, N. J.

October., 944



www.americanradiohistory.com

The No. 10060
Shaft Lock

:Another exclusive Millen "Designed
for Application” product is the No.
10060 shaft lock. This differs from
the self-mounting No. 10061 unit in
that it is mounted on d cross arm
which can readily be dttached to
variable condenser frames, brack<

_ets, etc., for '"'behind the panel”
applications.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

§

iR

Presemting latest informdtion on the Radio. indnstry.

WHEN GERMANY SURRENDERS - of tube distribution.

it should be possible to resume c1v111an

production -of. eceivers,: WPB- -vice-
chairman C. E. Wilsori told members X
of ‘the radio industry advisory com-
mittee in ‘Washington; reeentiy He. =
said that a Nazi armistice would prob--

ably reduce the over-all war produc-

- tion pregram about forty per cent and

the radio- radar program from twenty-
five to. thirty per cent. The latter fig-
ure, of course; is variable and de-
pends on just what products may be
necessary in the war against Japan.
Ray C. Ellis, WPB director of the ra-
dio -and radar division, advised -the
members of the committee that cut-
backs appearing after ‘the Nazi col-
lapse  might afford enough materials
to provide civilian production without
quota restrictions:
and. Mr. Ellis emphasmed however,
that- there will be. no ¢&ivilian produe-
tlon untif Germany burrenders

The WPB officials also reminded the
committee -that the Signal Corps still
has in effect a huge radio and elec-
tronic program calling for the expen-

i dlture of over two-billion dollars worth

of equipment. The present program
began on July 1st and will end on June
30th; 1945, Over a billion dollars will
be spent for airbortie radm and -elec-
tronic eqLupment to be completed by
March 31st, 1946. The remaining sum
will be spent for Army Ground Forcé;
Army Air Force (ground _activities),
and ‘Lend- Lease “The minimum mili-
tary program, therefore, will continge

upward through Deeember at a gen-

eral increase of over sixteen per ‘cent
over that produced in July.

Notwithstanding the WPB restric-

tion statements, the OPA has already

prepared a temporary postwar price-

scheduling plan- which indicates that
the prices of receivers may be up from
fifteen -to twenty-five per cent over
prewar - prices. = The price schedule
that previously governed manufac-
turers’ maximum prices for receivers
and phonographs has been revoked:
The OPA officials state that the price
schedules prepared in 1942 do not now
and can not apply to future problems.
In 1842, they say, conditions were very
acute, demanding the very severe price
policing schedule. The OPA has asked
the radio industry advisory committee
to assist them in formulating a defi-
nite new price schedule.

The WPB also met with members

| of the Electronic Distributors Indus-

try Advisory Committee in Washing-
ton a few weeks ago to discuss tube
and component distribution problems.
The major project discussed was that

www americanradiohistorv.com

Both  Mr. Wilson

i It was felt gen-
erally that the present method of dis-
tribution is operating reasonably well,

Pparticularly in view of the fact that
‘military requirements are keeping ci-

viliani supplies below demand, and the
demand for replacement tubes is nat-
urally ‘higher now because we have
had no new sets since April, 1942.  In-
cidentally, the present tube distribu-
tion system is quite unique. Tubes are
interchanged among manufacturers so
that each manufacturer has a stock of
all types. Thus the manufacturer can
supply their distributors with tubes on
a pro rata system, based on the pur-
chases of these distributors of tube
types in 1941.

An optimistic report on increased
tube production was issued by Arthur
Stringer of the National Association
of Broadcasters in Washington. He
estimated that at least one hundred

to two hundred per cent more tubes

would be delivered in the fall and win-
ter of this year.

Batteries were also discussed at
these meetings. It was learned that
every effort is being made to produce
sufficient hearing-aid batteries to ac-
commodate all needs during the fall. In
the first and second quarters of this
year total production averaged about
twelve-million cells per quarter. This
was between six and seven times the
estimated prewar production rate.
Two manufacturers have been per-
mitted to increase their production in
view of curtailment by two.other man-
ufacturers. This balance should pro-
vide for an equitable adjustment of
production and distributien. It is ex-
pected. that production of other types
of batteries for farm radios will also
be maintained on a basis consistent
with the current demands.

THE RECENT RELAXATIONS of
the WPB manufacturing rulings
brought little relief to the radio indus-
try, except for the automatic phono-
graph producers. And here the prob-
lem was a bit complicated since many
components such as pickups, motors,
and amplifiers are still in the essential
classification and thus difficult to ob-
tain. Thus far, no specific solutions to
the problem of obtaining these parts
have appeared. However, according
to WPB spokesmen, this relaxation of
L21A may eventually provide for the
release of the required accessories.
The rules may also be applied to the
production of these specific units. This
relaxation which introduces an indus-
try conversion program has been fos-
tered by Donald Nelson. Mr. Nelson
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Prominent engineers consistently show
their preference for Solar Capacitors. Solar
pledges continued production of superior
quality capacitors to merit that preference.

Solar Manufacturing Corporation,
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IREAL SPEED UP; &
TOO I.S. This is the

WRENCH that works
like a SCREW DRIVER '

Standard sixes for Hex-
agon nuts or headed
screws . . . special
SPINTITES for square
or knurled nuts. Han-
dles are either fixed
or chuck type
SPEED-UP design by
makers of WALDEN
WORCESTER
WRENCHES J

STEVENS WAI.IIEII, IH:
465 SHREWSBURY STREET

WORCESTER, MASSACHUSETTS
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; said that the plan should decentralize

' higher frequencies.

some of the operations which will be
necessary to take up a slack as men
and materials cease to be needed for
war purposes. The field officers of the
WPB will have complete authority on
authorization of materials. Preference
ratings of AAS are being assigned for
the production of some electrical
items. Thus far, this rating has not
been allocated to phonograph produc-
tion. However, a move to provide this
rating to phonograph manufacturers
is expected soon.

THE FREQUENCY ALLOCATIONS
that we may have in the postwar era
were revealed at a special conference
called by Adolf A. Berle, Jr., assistant
Secretary of State, in Washington re-
cently. Before a distinguished group
of government and industry special-
ists, Secretary of State spokesman
Francis C. deWolf, who is chief of the
telecommunications division, declared
that the Interdepartment Radio Ad-
visory Committee (IRAC) has pre-
pared a postwar allocation proposal
for study by members of industry and
government and for eventual submis-
sion to the next international tele-
communications conference which will
be held as soon as the war is over.
These proposals may also be submitted
before a regional conference of na-
tions in this hemisphere which is ex-
pected to be held in Brazil during the
spring of 1945.

In the proposals, frequency modula-
tion and television are treated quite
kindly, for approximately sixty-one
per cent of the 42 to 1000 megacycle
spectrum is allocated to these services.
The region between 42 and 54 mc is
set aside for FM and the 54-108 and
158-218 mc region is allocated for
television. In the latter instance nine
6-megacycle channels between 54 and
108 megacycles are set aside for tele-
vision. Between 158 and 218 mc, three
12 megacycle or six 6 megacycle chan-
nels are proposed. It appears possible,
too, that television may receive thirty
16 megacycle channels between 460
and 956 megacycles and an additional
16 megacycle channel between 508 and
524 megacycles, provided navigational
aids do not require these channels.
The higher frequencies would be used
for high definition television. Some
government and industry specialists
indicated that there was every pos-
sibility that high power high frequency
television broadcasting would be
available. One former prominent gov-
ernment official, who is now associated
with a midwestern radio chain, stated
that 400-t0-900 megacycle transmission
on high power will be plausible and
that, accordingly, his organization is
making plans for the use of these
A member. of a
large eastern chain concurred in this
view. However, several members of
other eastern chains stated that high
frequency, high power -transmission
will not be practical for many years,
unless, of course, military develop-
ments, not as yet available, accelerate
such development and production. It
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was generally felt that this problem
would receive an intense analysis, pro-
viding many of the necessary solu-
tions before the proposals were finally
put into effect.

International broadcasting did not
fare so well in the proposed alloca-
tion plan, the committee citing that
there are too many stations at the
present time on too limited a group of
bands, causing interference and com-
plicating transmission schedules. Rep-
resentatives of one international
broadcasting unit severely criticized
this proposal, stating that internation-
al broadcasting was a necessity. These
officials said that prooosed allocations
of bands must be modified to accommo-
date international broadcasting. They
cited some of the proposals which al-
lowed bands for services which could
use narrower bands, and less frequen-
cies. The IRAC proposal called for a
point-to-point transmission system.
This was also criticized, the critics cit-
ing that such a procedure would throw
the broadcast at the mercy of the in-
dividual governments receiving these
programs. Interviews with members
of the government and industry spe-
cialists at the conclusion of the confer-
ence indicated that some method of in-
ternational broadcasting may have to
be instituted because other nations will
probably require such facilities.

Broadcast, aviation and amateur
fields were treated well by IRAC. The
broadcast band was expanded down-
ward to include the 540 k¢ band. An
aviation band was also expanded to
accommodate postwar developments.
Amateurs receive a host of bands on
the very high frequencies for experi-
mental operation. Some of these
bands are located in the 200, 1,100,
2,500, 5,000, 10,000, and 21,000 mega-
cycle regions.

The FM allocation would provide for
sixty 200-kilocycle channels, eighty
150-kilocycle channels, or one hundred
and twenty 100-kilocycle channels.
Commenting on this proposal, the en-
gineering director of an eastern chain
said that this extension offers only a
partial solution to the problem. He
cited that in the congested metropoli-
tan areas additional channels will be
necessary. The reservation of adja-
cent channels assigned to lower fre-
quency television stations until such
time as television was firmly estab-
lished in the higher frequencies, was
offered as a possible solution.

Dr. J. H. Dellinger, chief of the radio
section of the Bureau of Standards
and chairman of the State Depart-
ment special committee on communi-
cations, presided over the technical
sessions covering allocations. Cmdr.
T. A. M. Craven, former FCC commis-
sioner who is now associated with the
Cowles interests, played a key role in
the IRAC recommendations. Cmdr.
Craven exhibited a chart explaining
the procedure applied in the design of
the proposed allocations. He said that
relaxation of military restrictions will
probably facilitate allocation deci-
sions. He expressed the belief that

RADIO NEWS


www.americanradiohistory.com

The offer I make you here is the opportunity of
a lifetime. It’s your big chance to get ready for a
wonderful future in the swiftly expanding field
of Radio-Electronics INCLUDING Radio, Tele-
vision, Frequency Modulation and Industrial Elec-
tronics. Be wise! NOW’S the time to start. No
previous experience is necessary. The Sprayberry
Course starts right at the beginning of Radio.
You can’t get lost. It gets the various subjects
across in such a clear, simple way that you under-
stand and remember.

I'll Show You a New, Fast Way to Test Radio Seits
Without Mfg. Equipment

The very same Radio Parts I supply with your
course for gaining pre-experience in Radio Repair
work may be adapted through an exclusive Spray-
berry wiring procedure to serve for complete, fast,
accurate Radio Receiver trouble-shooting. Thus
under Sprayberry methods you do not have one
cent of outlay for manufactured Test Equipment
which is not only expensive but scarce.

Prepares You for a Business of Your Own or Good

Radio Jobs . . . Civilian or Military
My training will give you the broad, fundamental
principles so necessary as a background no matter
which branch of Radio you wish to specialize in.
I malke it easy for you to learn Radio Set Repair and
Installation Worlk, I teach you how to install and
repair Electronic Equipment, If you enter the Army,
Navy or Marines, my training will help you win
higher rating and hetter pay.

Oectober, 1944
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FREE
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Tube Types for
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FREE
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FREE

® If your jobber cannot supply you, mail your
order to Frank Fax, Dept. RN-10 Sylvania Electric
Products Inc., Emporium, Pa,

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION
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such relaxation may be forthcoming
soon. :

A study of postwar frequency allo-
cation policies is now also under way
by the FCC. Public hearings will be
held to review the present allocations
and also make recommendations to the
State Department and to IRAC. The
information obtained at these hear-
ings will be utilized by the commis-
sion to determine the frequency re-
quirements of the non-government
services in this country. Information
supplied by the RTPB covering the in-
dustry requirements will also be util-
ized in forming the FCC allocation
plans.

The Department of State has set a
deadline of December 1st for their
postwar allocations and proposals. In-
cidentally, these proposals are in-
tended to modify the international
telecommunications convention (Mad-
rid 1932) and the general radio reg-
ulations (Cairo 1938). It is believed
that the FCC recommendations will be
submitted on December 1st, too. It is
hoped, too, that the RTPB will be able
to submit their recommendations to
the FCC prior to the deadline date so
that the final proposal will be com-
plete in industry, government and com-
mercial requirements.

A UNIQUE TELEVISION SYSTEM
wherein but a single channel is used
for both the video and audio, recently
invented by James E. Robinson, is ex-
pected to be demonstrated before
members of the FCC soon. This sys-
tem, which would radically change
present procedures, is an instantaneous
recording method, according to the in-
ventor. In a recent article, entitled
“Sound on Video” which appeared in

‘the September issue of Rapio-ELEC-

TRONIC ENGINEERING, Mr. Robinson
pointed out that the system is anal-
ogous to the practice standardized by
the motion picture industry, insofar as
the conversion of sound vibrations to
light variations. He explained that
the major difference was that his sys-
tem was dependent upon increments
for transmission and not wave forms.
An increment, he said, is a sample or
part of a whole retaining all of the
characteristics of the original but in
proportion. In this system we have a
repetition rate of 15,750 increments
per second, besides a phasing action
rendered by a delay produced through
a dissection process. This scanning
rate is standardized today. However,
a certain percentage of these active
scanned lines are usually lost due to
the lag of the blanking impulses. This
condition, explained Mr. Robinson, is
the only limiting factor in preventing
a reproduction of a 15,750-cycle note,
because the loss of the active scanned
lines results in an equal reduction of
available increments. The storage
type of camera tube stores or records
the introduced modulation during an
interval when the electron screen is
active over the adjacent area. In the
non-storage type of tube, the storage
effect is obtained by delaying the elec-

www americanradiohistorv. com
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tron cloud. Therefore, said Mr. Rob-
inson, since image dissection lacks in-
telligence to differentiate between the
two introduced pictures, we have the
television of one composite picture.
This fact creates the working principle,
for the Robinson principle, he said.
That is, from this conversion point it
only becomes necessary to consider the
resultant signal as a singular type
which can be handled like the present
video signal used for transmission
purposes without conflicting with ex-
isting standards as to ratio, bandwidth,
wave form and synchronization. Mr.
Robinson pointed out that his system
is not only capable of meeting the re-
quirements for high fidelity reproduc-
tion but also frees a portion of the
frequency required for such reproduc-
tion, which is equal to about a quar-
ter of a megacycle. Because of this
additional frequency gained, it is pos-
sible to increase the guard zone be-
tween stations, add one additional sta-
tion for every twenty-four employing
existing standards, or introduce addi-

“tional scanning lines, according to Mr.

Robinson.

In the receiver the increments or
impulses are caused to saturate a
fluorescent material to produce visible
light, explained Mr. Robinson. It is
this fluorescent material that renders
a delay or carry-over of the light be-
cause of its decay period. In the aural
reception, these increments or impulses
are passed through an audio amplifier,
he said. And because of its resistance
and capacity effects, we achieve a du-
plication of the original sound, he said.
It is thus possible to eliminate the
double intermediate frequency ampli-
fiers in receivers, since we only have
to pick up one single carrier, he ex-
plained. Mr. Robinson pointed out
that his system is not the same as the
single carrier system wherein sound
is modulated during horizontal blank-
ing. This latter system, he said, does
not depend upon increments. It em-
ploys a wave form analysis for trans-
mission and. reproduction. Thus, the
wave form is broken up and only seg-
ments or parts of the original wave
form are received, according to Mr.
Robinson.

Several months ago the RTPB re-
quested a demonstration of the Rob-
inson system. However, such a dem-
onstration was not given, and ac-
cordingly the RTPB did not consider
this method. Whether or not the pro-
posed demonstration will effect the
RTPB previous standing is not known
at the present writing. According to
reports, Mr. Robinson also plans to
demonstrate his invention at the IRE-
RMA meeting in Rochester in Novem-
ber.

A SUBSTANTIAL TELEVYISION
INDUSTRY may soon rise in Mex-
ico if the projected plans of Dr. Lee
DeForest are completed. The famous
inventor visited Mexico in the early
part of the summer and discussed plans
with officials of the government for a
(Continued on page 132)
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RESISTORS

DAPTABILITY and dependability of re-
sistors assume primary importance in
the assembly of large rheostat control units.

The wide range of resistance
values and capacities that can
be built up from the Ward
Leonard line is limitless. The
many types and mounting ar-
rangements permit the meetmg
of load requirements in mini-
mum space. In an assembly as
shown above, the dependabil-
ity of the individual resistor is
an absolute essential.

Elec#ﬂc conirol

WARD LEONARD EL-EC"E’-.RIC .-:c'cMP.-ANy, 47 SOUTH STREET,

8

Motor operated . Ward Leonard as-
sembled rheostat built up from several
types of Ward Leonard Resistors.

WARD LEONARD

RELAYS - RESISTORS » RHEOSTATS

WL dewces since 1892
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For over fifty years industry has looked to
Ward Leonard for both resistors and resistor
assemblies. This experience has given Ward
Leonard Engineers the view-

point of user and designer. It
is reflected in the completeness
of the Ward Leonard line of
resistors.

Whatever your requirements
you will find a Ward Leonard
Resistor that exactly meets
your conditions. Send for Bul-
letins.

Buy MORE
 WAR BONBS

MOUNT VERNON, NEW YORK
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No. 17 IN A SERIES EXPLAINING THE USES OF

Tue steel-jacketed G-E ignitron is an
electronic tube of many uses, and no-
where is its versatility better demon-
strated than in converting ac to d-c
economically and efficiently.

Many power-driven machines, such as
machine tools, cranes, etc., require dc
power to drive them because of the neces-
sity of the adjustable speed which the d-c

motors can provide. The G-E steel igni-

G.E. HAS MADE MORE BASIC ELECTRONIC-TUBE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

1944

Oectober,

The thyratron (left) is the “timer”
tube, which usuvally teams up

with the ,J",gniﬁmn (above)

You can take

ELECTRONIC TUBES IN

INDUSTRY

d-¢ power from a-c lines

angd “spot” it where you need it with &-E

sealed-ignitron rectifiers

(FotE

s iiise

B T

tron takes a-c from the power lines, rec-
tifies it, and supplies it to the specific
locations where d-c motors require it.

Thus, without effect on any other
equipment, or on the distribution system
as a whole, d-c power can be fed to such
diverse machines as drill press, milling
machine, power lathe, grinder, and
sander. Production is stepped up, and
costs, in many cases, are reduced.

ot

o
— .
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The G-E steel-jacketed ignitron tube
has no moving parts; is quiet in opera-
tion; efficiency is high and practically
constant over the entire load range. It
can successfully carry severe peak loads.

The ignitron is only one of a complete
line of G-F electronic tubes for in-
numerable industrial jobs. Through its
nation-wide distributing system, General
Electric is prepared to supply users of
electronic devices with replacement tubes.

"HOW ELECTRONIC TUBES WORK"
This booklet will be mailed to you on request
—without charge. Address Electronics Depart-
ment, General Electric, Schenectady, N. Y.

® Tune in “The World Today” and hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 E.W.T.
over CBS. On Sunday listen to the G-E “All
Girl Orchestra” at 10 P.M. E.W.T. over NBC.

GENEERAL@ ELECTRIC

1862-C10-8850
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{  America today is analogous to
| _the laboratory where work is
scientifically planned on foun-
dations of the past, present, and future. The
mistakes that the world made after 1918, the
current conflict, and our hopes for the years
ahead serve as the foundation components for
a postwar program of peace and security and
abundance. Like the laboratory technician, our
country’s thinkers should plan our participation
on a scientific basis.

The objective of the nation is already established.
You know that technical advancements, especially
those in communications and transportation, have
made isolationism and nationalism impossible.
America, therefore, must participate in
world affairs. Friendly relations in the
—— international community mean not only
an interchange of ideas, but an inter-
change of goods. Out of the former
comes a better understanding of each nation’s
problems . . . out of the latter will come wider
markets for our greatly expanded production. In
gaining such markets, we can still maintain
our industrial set-up as it stands today, yet
avoid any of the ills that might arise from

overproduction.

The effects of such a policy are closely allied to the
welfare of the American people. An economy of
abundance can be translated into an abundance
of jobs ... for present workers as well as men
and women returning from the battlefields.
Equally important, it gives our country the
the opportumty to make even greater strides

in securing the well-being of the individuals
. . . be they capital or labor. Through such an
economy of abundance, the businessman can pro-
tect his production peaks without fear of drastic
reductions in sales, and resulting tragedies—and
the worker can be assured of a steady job, and
all that it implies.

We have the qualities for winning the
war . . . that is certain, Whether or not
we have the qualities for winning the
peace remains to be determined. Should
we recognize our nation as a huge lab-
oratory, and ourselves as scientists, en-
gineers and technicians working in the
simplest, most direct method, we can achieve our
goal of a just and lasting peace with opportunity
and security for all.

READY SOON! A sound, workable and realistic
plarn. for a postwar world of abundance and
lasting peace, prepared by the Electronic Cor-

poration of America. Write for your copy today.

ELECTRONIC CORP. OF AMERICA

4'% WEST !"»th STREET « NEW

YORK I; N Y WATKINS 9:1870

The Electronic (01pmtmzm of America is ‘‘on the air,’

Y oeight times a week, featuring tiwo nutionally-known commen-

tators: Johannes Steel, over Station WMCA, New York, and William 8. Gailmor, over Station WIIN, New York.

RADIO NEWS
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i TYPE & Medium Power Mica
_ Transmitter Capacitor. Designed for - i
a wuie variety of r. f. appl‘catwns

-_;wlzere size and weight must be kept ]
_ to a minimum. Patented series mica
'constructwn vacuum xmpregnated—' 3
1 resultszég in low loss, high insulation 1
—no.air voids; specml Iow Ims ﬁller = 5

 The train of events leading to Victory is

_ speeding right into Tokyo and Berlin |
and many of the deciding factors ‘may be
traced back to the ser\nce of skilled hcxnds
on the home front. %

Here at Cornell Dubxher skllls handed
down from mother to daughter as well a
from father fo son have helped to bring .
Victory nearer. Some of our workers have' I
been with C-D almost as long as modern
ccxpcxc1tors have been in e}nstence Others
are proud — as we are — of their hve, ten
and twenty years with C-D. : g

{ reduces stra) losses. ;
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*

5 C-D’s expanded production facilitiesand -
- 'expert workmanship are at your service:
Write us for further information. Cornell-
Dubilier Electric Corp., South Plainfield, N. J.

ALSO AT NEW BEDFORD, BROOKLINE, WORCESTER, MASS.; PROVIDENCE, R. 1. :
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HOGARTH DOESN'T MIND—HE'S USED TO HAVING

A ckowp Around His ECHOPHONE EC-1

ECHOPHONE MODEL EC-1

{lustrated) @ compact communications receiver

with every necessary feature for good reception.
Covers from 550 kc. to 30 mc. on 3 bands. Elec-
trical bandspread on all bands. Six tubes. Self-
contained speaker. 115-125 volts AC or DC.

ECHOPHONE RADIO CO., 540 NORTH MICHIGAN AVE., CHICAGO 11, ILLINOIS
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www americanradiohistorv com

NEWS



www.americanradiohistory.com

By KERNNETHE R. PORTER

Rapio NEws War Correspondent

The story of the greatest achievement in the his-
tory of military communications, efiected by the
Allied Forces in the initial invasion of Normandy.

“OOKING over this grim battlefield, many weeks after

D-Day, I realize as never before what a colossal part
4 communications played in this history-making inva-
sion. Never have signals played such a dramatic role, for
every known (and secretly unknown) type of eguipment
was called upon to establish the vitally important contact
between air, ground and sea forces.

It is only natural to expect that such a huge continental
operation would require the tying together of vast armies
under one control. Only through the combined use of
radios, telephones, signal lamps, flags, pyrotechnies, public
address systems, homing pigeons, and even smoke signals,
was it possible for those tens of thousands of men to move
as one into the murderous H-Hour assault that marked
the opening of this struggzle on the coast of France.

Even the lowly printed word (in French) plaved its
part as a prelude to this greatest of all offensives. A half
dozen U.S.A A F. Flying Fortresses flew over small towns
and villages in this area during the early morning hours
dropping leaflet messages warning the population that
the Allied invasion was about to begin.

Under the withering shell fire of well-planned German
fortifications overlooking the beach, our Signal troops

Oetober, 1944

This 66 foot tower, built by Brit-
ish sappers in Normandy. com-
mands an extensive view of
enemy held territory south of
Verson, Information about en.
emy gun flashes is reported to
Corps Artillery by radio or tele-
phone. Inset shows view from
top of the tower.

scored a communications triumph by tying together the
swiftly moving armies. Valiant crews strung their lines
on makeshift poles or plowed them into earth that was
shaking with shell fire. Radio units moved forward as
artillery blasts and the strafing of enemy planes hastened
them in their work. )

But the crippling of enemy communications is as im-
portant as the esteblishment of our own. At H-Hour
more than 10,000 aircraft and 4,000 surface vessels had
started a combined bombing and shelling operation that
eventuallv severed all road, rail and wire connections
between Rommel’s troops and the northern sector from
the Seine estuary to Dunkirk and those in the Le Havre-
Chervourg beit. Hundreds of {elephone lines as well as
some 34 bridges linking major highways to enemy fortifica-
tions in this vicinity were knocked out.

Many vital radio stations were demolished in the coastal
area so effectively that even the high degree of technical
skill possessed by the German engineers and signals
officers were no match for the herculean repair task con-
fronting them as the Allies forced their way inland. Many
of these wrecked installations were quickly made service-

(Continued on page 84)
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Through the deveiopment of our own highly specialized calibrating

equipment Hammarlund engineers have made possible mass production of

variable capacitors with accuracies comparable to laboratory standards.

THE HAMMARLUND MFG. CO,, INC,, 460 W. 34™ ST, N. Y. C.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

RADIO NEWS
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By OLiIVER READ, W9ETI

Managing Editor. RAD10 NEWS

An eye-witness report on the litile

LEnown technical aspects of the BID.

!
3
|
i

= P AN Adcock direction-finder — so critical in
} o ke : # e v balance that a spiderweb across the trans-

! v . g : mission line will upset calibration. Op-
SRS oS erator is K. W. Miller, W5S5AOC, Asst. Supv.

¥ d (RID) of the Federal Communi-

cations, Commission -is one of the
government agencies least known to
the American public. Up to the pres-
ent time little information has been
forthcoming showing the important
functions of this non-military unit.
Highly important in peace—the RID
has been performing one of the most
essential tasks in wartime—ridding
this country of illegally-operated radio
stations, most of them by spies of for-
eign powers. Furthermore, they have
saved hundreds of lives by locating
lost aircraft. Millions of dollars wortn
of vitally needed planes have also
been saved from an untimely crack-up.

The RID was organized several years
ago by George Sterling, W3DF, who
still directs all activities as Chief.
Asgisting in this important work are
Charles Ellert, W3LO and Stacy Nor-
man, W70K, all prominent radio
amateurs.

Principal functions of the RID in-
clude: Maintaining a continuous po-
licing of the entire radio spectrum to
insure against unlicensed transmis-
sions and taking appropriate action to
suppress such operation; locating and
eliminating interference to licensed
stations; maintaining a continuous
surveillance of licensed stations in co-
operation with the Field Division of
the Engineering Department, FCC;
making intercepts of foreign non-mil-
itary radiotelegraph traffic for the use
of other civilian agencies of the Gov-
ernment, and recording foreign broad-
casts for the Commission’s Foreign
Broadcast Intelligence Service.

Other important activities are per-
formed by the members of the RID.
Included are the rendering of emer-
gency direction finding service to

T, ' THE Radio Intelligence Division
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Interior of RID mobile unit.

Operator is adjusting the Hallicrafters SX-28 receiver while signal is be-
Wheel, upper right, is part of direction finder.

ing transcribed on Telecord wax cylinder machine,

Operators of the “ether pairol” searching for a lost aircraft (LOP) from the Cruis-
ing Room at Allegan, Michigan. Receivers operate continuously day and night.

www americanradiohistorv com

civilian and military aircraft, training
personnel in radio intelligence work
for other Gevernment departments
and foregn countries, and the furnish-
ing of equipment to various Govern-
ment departments, etc.

The RID is comprised of twelve
primary monitoring stations and
thirty-two secondary monitoring sta-
tions located throughout the United
States, its territories and possessions.
All of the primary stations and sec-
ondary stations within the United
States and all the secondary stations
in the territories are linked together
for instantaneous communications.
either by private tieline or by radio
links. The activities of the monitor-
ing stations is coordinated from three
Radio Intelligence Centers. Work on
the East Coast is coordinated from the
Center in Washington, D.C., work on
the West Coast from the Center at San
Leandro, near San Francisco, and work
in Hawaii from the Center in Honolulu.

Each of the primary monitoring sta-
tions is located on a large tract of
land to permit erection of extensive
receiving antennas. These stations
are also located so as to be as far away
as possible from electrical interference
which would be experienced in or near
cities.

A typical primary monitoring sta-
tion, located near Allegan, Michigan,
was visited by the editors of RabIo
NEwS in order to get firsthand infor-
mation on its activities and to meet
the personnel of the RID. Supervis-

RADIO NEWS
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Changing a paper disc on one of the Memovox recorders in the
Intercept Room. An hour’s intelligence is recorded on each side.

ing at Allegan is William J. Hoffert,
WSHVB and his assistant, Kenneth W.
Miller, W5A0C. We found that 90%
of the personnel at Allegan were li-
censed amateurs. Their experience
had given them a valuable background
for this important work. The person-
nel in the RID Division of the FCC at
this station includes four monitoring
officers and twelve operators. Work-
ing in shifts, these men “patrol the
ether” twenty-four hours a day.

Associated with each primary sta-
tion are a number of satellite stations
known as secondary stations. Location
of these are chosen with regard to
density of population and radio activ-
ity. They are situated on leased prop-
erty at' locations that permit good
radio reception, the great majority of
them being within the continental
United States.

In addition, there are associated
with each secondary station one or
more special mobile units that are
equipped with radio receivers, equip-
ment for taking radio bearings at short
range, and equipment for recording the
radio signals which are intercepted.
At times, two or more of these mobile
units work together on a particular
case. For the purpose of coordinating
their work many of them are equipped
with radio to communicate with each
other.

It is interesting to note that prac-
tically all of the equipment at the RID
stations is in continuous operation.
Mr. Hoffert pointed out, for example,

October. 1944

that none of the receivers had re-
quired a major repair since they were
installed in 1941. The equipment used
at this station is typical of that used
in all RID stations. In the “Cruising
Room,” for example, are one Bendix
frequency standard; six Hallicrafters
SX-28 and one S-27 receivers; one Hal-
licrafters HT-7 frequency standard;
one National 1-10 receiver and one
RCA 10ke. inverter with demodulator.
In addition are the regular teletype-
writers and emergency radio channels
used for communications should the
teletype fail. The operators in this
cruising room tune the entire radio
spectrum continuously in their search
for unidentified signals. An Intercom
connects to the two Adcock direction
finders. This is used to “alert” the DF
operator when a long-range bearing is
required.

When it is necessary to report un-
identified intelligence, operators in the
“Intercept Room” record the transmis-
sions on ink recorders, discs or cyl-
inders. Equipment in this room
includes a BohAme ink recorder, seven
Hallicrafters SX-28 receivers, two
Memovox recorders, Telecord wax cyl-
inder machine and a Telrad frequency
standard. A special receiver desig-
nated as SSR-202 (SX-28 with addi-
tional i.f. channel) is employed. This
Jatter unit is capable of separating
badly scrambled transmissions and by

- the use of special circuits (restricted

at the moment) are able to bring in
these signals clearly for recording.

William J. Hoffert, W5HVEB. RID supervisor at Allegan,
recording high speed code on Boehme tape machine.

There are six -crystal-controlled
standby frequencies always available.
A Transmitter House far from the
main building houses three RCA ET-
8019 200 watt transmitters. These
are operated by remote control from
the Cruising Room. An Onan 5KW
gasoline-driven generator supplies
power to the transmitters in case of
failure of the 60 cycle line supply.

We mentioned before that it is the
job of the RID to police the entire
radio spectrum. In order to detect
subversive or other illegal use of radio
it is necessary for the monitors at all
of the stations to maintain continuous
patrol of the ether. These monitors
must be able readily to identify the
hundreds of thousands of radio signals
which they hear daily. There are a
number of means by which radio sig-
nals can be identified. For example,
checking call letters, checking fre-
quencies, checking operating pro-
cedures, analyzing the traffic and
analyzing technical characteristics of
the signal, such as its strength, hum,
echo, fading, and the particular style
of the operator.

If it is still not possible to identify a
signal by the application of these or
similar criteria, it then becomes neces-
sary to search and locate the trans-
mitter by means of radio direction
finding.

The RID stations make use of a
highly perfected direction finder de-
signed from the principles discovered
by the Englishman, Adcock. It is
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Transcribing copy from Boehme tape.
Operator controls speed by foot.

known as a balanced H type and is
shown on page 25.

A simple analogy to show how this
direction finder operates would be the
familiar battery operated portable
radio set in a carrying case. These
receivers use a built-in “loop” for pick-
ing up the signal. The loop consists
of a number of turns of wire wound
on a narrow rectangular framework
usually fastened within the carrying
case, and in some cases, mounted on
the outside but always in a vertical
position. QOur readers are familiar
with the fact that such a receiver has
marked directional properties and that
some stations are heard with much
greater signal strength than others.
These discriminations against a cer-
tain station may be altered by chang-
ing the position of the loop. This is
basically the function of the direction
finder.

If a pointer is attached to the loop
and is made to traverse a circular
scale graduated in degrees (marked
from 0 to 360 degrees) it is possibie
to ascertain the true direction of a
given radio station by noting the posi-
tion of the pointer with reference to
the scale when a null is obtained. This
null is the point where the signal is no
longer heard and occurs when the loop
is “broadside” to the arrival of the
signal. )

In using a loop direction finder, the
scale reading opposite the pointer is
determined not only by the direction
of the radio station with respect to the
location of the loop but also by the
position of the zero graduation on the
circular scale. If the zero mark or
graduation is placed so that it coin-
cides with true north (which can be
done either by revolving the scale or
the object to which it is fastened) then
the radio bearing obtained will be with
reference to true north. It is advan-
tageous to do this because the radio
bearing can then be projected on a
suitable chart or map in much the
same manner as plotting a ship’s

A “ham’s paradise.” A;y type of signal may be recorded in the Intercept
Room on tape, wax cylinders, or paper discs for observation and reference.

course.
If only one direction finder is used,
These three RCA transmitters are operated by remote control from the Cruising there is no way to ascertain the exact
Room. They are used for emergency communications to other primary stations. (Continued on page 124)
28 RADIO NEWS
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End to End COMMUNICATIONY for TRAINN

By
ERNEST A. BAFL

Electronic Eng., Rock Island Railroad

Quarter-wave whip antenna installed on
top of locomotive used to handle freight.

Engineer of one of the Rock Island Lines’ 5400 series freight diesels
gets his “go ahead” or “hi-ball” orders by means of two-way FM radio.

Operating procedures and results of the radio communications system in-

stalled by the Roeck Island Railroad to facilitate handling of traffic.

lJand Lines started a radio de-

velopment program designed to
develop and prepare material to be
used as the basis for communication
systems to be installed on the Rock
Island Lines. In all, front-to-rear
communications, yard operation, dis-
patcher to caboose operation, and the
so-called “walkie-talkie” units were to
be studied.

Power Supply Preblem

In all train communications, the
first problem that presents itself is
the standardization of equipment, and
second, the problem of securing oper-
ating voltages from different types of
primary power supplies. Diesel loco-
motives have a 64 volt battery which
increases to 72 volts when the Diesel
is running. Steam locomotives have
a 32 volt d.c. power supply which is
supplied by a steam driven turbine,
while the caboose has no power source
of any type. .

Thus, it was decided to use all 110
volt, 60 cycle equipment, with the
power supply, in all cases, built right
on the transmitter or receiver com-
binations. Therefore, every transmit-
ter and receiver would be interchange-
able. Servicing would be easy since
a.c. is available at all servicing points.

Hence, if trouble developed in the

0N APRIL 1, 1944, the Rock Is-

October, 1944

converter itself or motor generator
set, the power unit could be changed
instantly, or if trouble should develop
in the receiver or transmitter they
could be interchanged with spare units
available at all times.

For steam units a steam turbine
connected directly to an a.c. alternator
was designed. The a.c. alternator has
a constant speed of 3600 revolutions
per minute. Direct connection to an
a.c. alternator provides 110 volts at 60
cycles at all times. This solved the
power supply problem on the steam
type of railroad locomotive.

TR

Fig. 1,

The power supply on the Diesel loco-
motive, since 64 volts d.c. power was
available, warranted the use of a con-
verter unit designed to give 115 volts
output with 70 volts on the primary.
Therefore, while the Diesel is running,
the battery voltage rises to 72 volts,
the a.c. voltage rises to 118, and when
the Diesel is standing still, the volt-
age drops to 64, and the a.c. voltage
drops to 108. Any change in frequency
due to the change in speed of the gen-
erator is not critical, as the power
transformer will operate efficiently on
as low as a 50 cycle power main

Mobile electronics field laboratory built into an all-steel ca-
boose. Tests and repairs can be made anywhere on the company lines.
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Fig. 2. Gasoline driven motor-generator
unit installed on top of mobile laboratory.

The caboose power supply is de-
signed around a 12 volt d.c. battery
which is charged off a belt driven gen-
erator. The 12 volt batteries supply
primary power for a 12 volt d.c. to
110 volt 60 cycle a.c. converter. Under
normal operating conditions at a train
speed of about 15 miles per hour, the
wheel generator starts charging the
batteries. On transmit, when the load
is at maximum, the generator sup-
plies enough power to float the bat-
tery, thus, under normal usage for
train operation, the battery supply
will stand up. With extended opera-
tion at a permanent location, the bat-
teries must be replaced after every 15
hours of continuous use.

Laboratery Set-Up

In order to check various systems of
operation, including microwave sets,
157 megacycle, 40 megacycle, and 80
kc., a field laboratory was set up. This
laboratory is a new, all steel caboose.

Inside of locomotive cab. showing engineer
in direct communications with dispatcher.

(See Fig. 1.) The caboose is equipped
with a 1000 watt a.c. generator
mounted on thke roof directly behind
the cupola. A five gallon gas tank is
built-in to give 24-hour operation.
The motor generator set and the gas
tank are covered by a shield which
gives a weatherproof covering from
rain, but permits free air circulation
for cooling. (Fig. 2.)

A work bench'is built-in on one side
of the caboose. The lower section of
the work bench is equipped with stor-
age batteries to provide 30 volts d.c.
for the operation of airborne 157
megacycle equipment. The second
half of the lower shelf is equipped with
a 40 megacycle FM transmitter-re-
ceiver combination. This unit is used
as a-standard for office communica-
tion, securing materials, expediting

materials, tuning antennas, and com-
munication for comparing field
strength measurements on other types
of equipment.

100

o

90

80

70

60

METER READING
o

MILES

Fig. 4. Curves showing the radiation and field measurements made on equip-
ment installed in locomotive at the Burr Oak Yard, Blue Island, Illinois.
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Located on the top of the bench is a
Hallicrafters FM-AM S-36 receiver,
covering the frequency range from 27
to 143 megacycles, which is used for
checking frequency, checking interfer-
ence with other stations, and general
communication work. A Hallicrafters
communications receiver S-39 cover-
ing the frequency range from .55 to 30
megacycle, AM only, is installed here.
(The receivers are shown on top of
the bench in Fig. 6.)

In one clothes closet at the rear of
the caboose, equipment shelves were
built and an 80 kc. low frequency ra-
diating system was installed, which,
in turn, was connected to a loop which
completely encircled the field labora-
tory. This loop is used in conjunction
with producing a magnetic field which
is induced in the telephone wires for
dispatcher communications. A high
frequency 157 megacycle transmitter-
receiver combination as shown in Fig.
5 was also installed in the clothes
closet. This unit contains both a re-
ceiver and a transmitter assembly and
is connected by means of a coaxial
cable to a quarter-wave ground-plane
antenna mounted on the roof.

Two sets of controls are provided
for all operation. -All measurements
are taken on the work bench itself by
means of a vacuum tube voltmeter
which provides a relative measure of
signal strength by measuring the ave
voltage in all receivers. Talking
points for communications are set up
in the cupola of the caboose itself, Fig.
7. The unit on the right hand side
is connected to the 80 kc. low fre-
quency radiating system. The tele-
phone set and small loudspeaker in
the center of the picture are connected
jointly to both the 157 megacycle
equipment and the 40 megacycle equip-
ment.

This field laboratory was tied on a
switching engine and pulled through
the Burr Oak yards on the south side
of Chicago in order to take measure-
ments from a master control station
operating from a control tower. The
caboose is also used for line service to

=
)

P o peey
T Dol

Fig. 3. Equipment of the master control —
tion installed at the base of yard antenna.
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Fig. 5.
transmitter-receiver installed in laboratory.

High frequency. 157 megacycle

check the low frequency radiating sys-
tem between Chicago and Rock Island.
a distance of about 180 miles.

Master Control Station

The master control station itself is
installed at the base of 100 foot light-
ing tower which is in the center of the
Burr Oak yard. Two types of anten-
nas were installed on top of the tower,
a 40 megacycle co-axial antenna, and
a '"J’-lype 157 megacycle antenna.
Each antenna feeds directly down the
tower into its respective transmitter-
receiver combination.

Fig. 3 shows the case installed at
the bottom of the tower which holds
all equipment. The upper shelf con-
tains a 40 megacycle FM transmitter
combination. The maximum power
output of the transmitter was 50 watts,
but arrangements were made so that
the power could be stepped down from
50 to 25 to 15 and to 10 watts so that
an analysis could be made as to the
maximum amount of power needed for
dependable yard operations. The mid-
dle shelf contains a monitoring am-
plifier which bridges the telephone
Iine which handles the signal for com-
munication purposes. This provides a
means of monitoring and servicing
equipment while it is in yard opera-
tion. Also mounied above the middle
shelf is a line-controlled relay circuit
which provides, by means of d.c. volt-
age, a method for single telephone line
operation for transmitting and receiv-
ing from remote control stations.

In normal operation the receiver
output is fed through a relay into the
telephone lines, over the telephone
lines to a loudspeaker at a remote con-
trol point. When a signal comes in,
the operator, if he is called, takes the
telephone off the hook and pushes a
button to answer. When the button is
pushed it allows d.c. to flow in the tele-

(Continued on page 112)
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; U R e <3 - { 2
Fig. 6. Test bench installed in the mobile field laboratory. showing Hallicrafters
$-36 and $-39 communications receivers. At the right is shown a 40 megacycle

FM transmitter-receiver combination used as a standard for office communications.

i gazl: * z St}
Fig. 7. Talking points for communications set up in the field laboratory. The
upper unit is connected to the 80 kilocycle radiating system while telephone and

small loud-speaker are connected jointly to the 157 and 40 megacycle equipment.

Power supply shown is used for radio equipment installed on steam locomotives. A con-
stant speed, 3600 rpm alternator driven by a steam turbine supplies 110v. at 60 cycles.
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Many servicemen must, of necessily. rewind small, defective radio iransformers in view of present-day shortages.

Design tips for rewinding your owr .

ACK of priority, special experi-
mental work, urgency, a desire
to design and construct your own

transformer, any of these reasons may
lead you to attempt the design and the
construction of your own transform-
ers. This article is intended to assist
the prospective transformer builder
who has been saving a stock of cores
with the intention of making some-
thing out of them someday. To the
constructor of transformers is opened
the possibility of constructing trans-
formers for his own special uses, to his
own specifications, and in whatever
electrical size he wishes.

As the experimenter generally plans
to use cores which he has on hand,
whether they be from some old dis-
carded broadcast job, or something he
overloaded once too often, or the parts
of a pole transformer gained by a wise
alliance with some local power com-
pany, this article will attempt to show
how those cores can be put to good use.

The first consideration is the size of
the cores on hand, both physical and
electrical. Get a little notebook and
then measure all of the cores on hand,
putting this information into your
notebook. Our first consideration of
design will be the wattage of the
transformer we are planning to make.
Accordingly, it would be wise to list
our transformer core stock in regards
to the wattages which they will carry.
Also listed, should be the thickness of

32

'RANSFORMERS

By JAMES E. DOLAN

Save those old transformer cores.

Many of them

can be used for self-designed units for special jobs.

the core, the cross-sectional area of
the center leg if the core is of the shell
type, and the cross-sectional area of
one leg if it is of the core type. The
area and length and width dimensions

of the window in the core into which.

the completed coils must fit should
also be recorded. It is quite discon-
certing to wind up a coil and then find
that the window of the core is too
small to receive the completed wind-
ing. It is well to allow 10% to 40%
extra space allowance in making coil
size computations unless you happen
to have some sort of winding machine,
such as a good lathe with proper
change gears, on hand with which to
wind your coils, as otherwise you are
not going to attain the winding spaces
shown in the common wire tables
which give so many turns per square
inch. Do not try to squeeze the wind-

www americanradiohistorv com

ing into the least possible space; allow
for your errors and the departure from
perfection that you are sure to make.

The only tool required for the first
part of our work is a good ruler;
measure the outside dimensions of the
cores, their length and width, the win-
dow area, and the thickness of the
core. Compute the cross-sectional area
from these figures. Remember to
clamp the core up tightly when meas-
uring the thickness, or an error will
result in your computation.

The wattage that the core will han-
dle is found by reference to the graph
given for this purpose. This graph has
the wattage ratings on the left-hand
vertical column and the cross-sectional
area is at the base of the graph. A
curve on the graph is marked “Area
to Watts.” Find the cross-sectional
area on the base scale and follow a

RADIO NEWS
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vertical line erected at the point rep-
resenting the area up to the “Area to
Watts” curve. Where this vertical
line meets the curve draw a horizontal
line to the left to the wattage column.
This will indicate the wattage-han-
dling capabilities of the core.

The next consideration is the use
that is proposed for the cores on hand.
If a requirement for a transformer
comes up, have you a core that can be
used for the purpose? That is the first
question that must be answered; find
the wattage. Wattage is equal to the
product of voltage and amperage, or:

W = EI
Thus, we must multiply the voltage by
the amperage of each secondary and
add these together to find what watt-
age 1is required. Let us design and
construct a transformer which will de-
liver 5 volts at 3 amperes with a cen-
ter tap; 6.3 volts at 4 amperes with a
center tap; and have a high-voltage
winding of 450-0-450 volts and
which will deliver 200 milliamperes of
current. The transformer will operate
on 115-volts, 60-cycle current, Apply-
ing our formula (1) we have, 5 X 3 is
15; 6.3 X 4 is 25.2; and 450 X 200 mil-
liamperes or .2 ampere, is 90. These
products represent the wattages of the
individual secondaries. Add them and
the total secondary wattage is the re-
sult, in this case, 130 watts. The pri-
mary wattage is found by adding to
this figure the losses in the core and
windings. Usually these losses are
about 10% of the rating of the trans-
former. Therefore, if we divide the
secondary wattage by .9 we will find
the primary wattage; thus:

W,

9
in which W, represents primary watt-
age and W, represents the secondary
wattage.

If this is done, the primary wattage
for the transformer is 144 watts. Let
us call this 150 watts in order to se-
cure an easy working value.

We can stop right here and consult
our previously made chart in our note-
book showing the cores on hand and
the data on them. Have we a core on
hand that will handle 150 watts? Per-
haps a sheet of silicon steel must be
purchased from a local steel dealer
and cut up to make a corc type trans-
former. Perhaps we have a 200-watt
core on hand from which we can sub-
tract a few laminations to use it for a
150-watt application.

Now, due to the power factor of the
transformer we cannot divide this
wattage value by 115 volts in order to
find the current, but must take this
power factor into account. As the
power factor is generally about 90%
we can find primary current by multi-
plying the primary voltage by .9 and
dividing the primary wattage by this
product. .

W, =

W,

E, X.9
If 115 volts is used for the primary
voltage, this product (E, X .9) be-
comes 103.5; if the primary voltage is

1o
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NOMENCLATURE
Watts

Volts

Amperes

Primary wattage

Secondary Wattage
Primary current in amperes
Secondary current in amperes
Primary voltage

Secondary voltage

Primary turns

Secondary turns

=

EEEF LT
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110 volts, the product becomes 99. If
we wish to secure an easy figuring
value, we may call this product 100,
which would represent a primary volt-
age of a little over 110 volts. If we
use the factor of 100 in our proposed
transformer design which has a pri-
mary wattage of 150 watts, we find
that our primary current will be 1.50
amperes.

The next step in the design is the
calculation of the turns in the wind-
ings. The graph indicates the primary
turns for a 115-volt primary using a
core flux density of 75,000 lines per
square inch. As all types of steel will
be in the cores that we shall use, it is
necessary to pick out a value which
is high enough for good operation and
still not so high as to cause excessive
core losses with the poorer grades of
steel. This table is made by assuming
the primary voltage as being 115 volts
and the frequency 60 cycles per sec-

ond. It is easy to use the graph: hav-
ing the core area (cross-sectional) on
the base line, erect a vertical line from
the base at the point representing the
core cross-sectional area to the line
marked “Area to Turns.” At the point
where this vertical intercepts the
curve so marked, extend a horizontal
line to the right-hand side of the graph
where the turns in the primary circuit
will be indicated.

Going back to the proposed trans-
former that we are building, it is noted
again that the core has to carry 150
watts. Consulting our graph we find
that the cross-sectional area required
for this power of 150 watts is 2.2
square inches. The primary will have
270 turns of wire as shown by the
“Area to Turns” curve.

As we have the primary turns from
the graph, we can find the secondary
turns for each winding by application
of the formula stating that the ratio
of primary voltage to primary turns is
directly proportional to the ratio of
secondary voltage to secondary turns.
Mathematically this is:

E, E.

N, N,

This formula is made more usable
by transposing it into a more work-
able form in which the factors are
changed to indicate turns per volt
rather than a proportional ratio prob-
lem. Thus, as turns per volt is the
number of turns divided by the volt-

(Continued on page 138)

Fig. 1. Follow these curves carefully, when designing your own radio
transformers, to obtain maximum efficiency and operating performance.
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Master
Tube
Tester

By HARRY 6. BURNETT

Hytron Corporation

Deluxe test console for
production testing mini-
ature to medinm-power

transmitting type tubes.

ISSATISFACTION with the lim-
itations of previous Kkits for
production and quality testing
of vacuum tubes, led Hytron engineers
to design a master test kit which in-
corporates many features. Flexibil-
ity, simplicity of operation, automatic
electronic fusing, automatic electronic

switching of meter ranges, sufficient

power supplies—all voltage-regulated,
avoidance of parallax, standardized

The versatility of this test unit permits highly accurate measure-
ments of the major characteristics of many types of tubes.

¥

components, and ease of serviceability
were incorporated into the master test
station illustrated.

The scope of possible measurements
is highlighted in the accompanying
table. For the sake of simplicity, only

the over-all ranges are shown, but the =~

choice of ranges for a given measure-
ment is wide. For example, plate cur-
rent ranges are as follows: 0-10-20-50-
100-200-500-1000 ma. -If necessary, ex-

Emiss’on Voltage
Emission Current

Transconductance
Amplification Factor

A.C. Plate Resistance |tube bridge.

1500 volts.

Scope of Possible Measurements
Hytron Master Test Station

OVER-ALL NO. OF
CHARACTERISTIC RANGE RANGES INSTRUMENT
Filament Voltage—d.c. 0-150 v. 3 Weston Model 430
Filament Voltage—a.c. 0-130 v. Plug-in Hickock Model 49X
meters
Filament Current—d.c. 0-10 amp. 6 Weston Model 430
Filament Current—a.c. 0-10 amp. Plug-in Hickock Model 49
- meters
Heater-Cathode Voltage 0-300 v. -2 Weston Model 45
Heater-Cathode Current 0-1000 microamp. 3 Weston Model 741
Plate Voltage 0-750 v.*- 3 Weston Model 45
Plate Current 0-1000 ma. 7 Weston Model 45
Control Grid Voltage 0-100 v. (pos.) 3 Weston Model 45
0-100 v. (neg.) 3 Weston Model 45
Control Grid Current 0-50 microamp. 4 Weston Model 741
Screen Grid Voltage 0-750 v.* 3 Weston Model 45
Screen Grid Current 0-15 ma. 3 Weston Model 430
Suppressor Grid Voltage 0-100 v. (neg.) 3 Weston Model 45
0-300 v. (pos.) 3 Weston Model 45

Suppressor Grid Current Any required range External Weston Model 45

0-100 v.
0-1000 ma. 3
[Full coverage of these characteristics with the
jelectrode potentials and currents listed, is ob-
Jtained by a built-in General Radio 361D vacuum

*A supplementary power supply may be switched in to extend range to

Each section of multi-section tubes may be measured separately. Dy-
namic measurements of rectifiers and converters are made on separate
apparatus, because they present such different-problems-

meters
Weston Model 45
Weston Model 741
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ternal meters can be patched into the
circuits for even greater diversity.

One of the most interesting features
of this deluxe test console is the auto-
matic range control for voltmeters.
If the applied potential is increased
beyond the range of a given meter
scale, a thyratron and associated re-
lay automatically switch in the multi-
plier for the next higher range. Si-
multaneously a pilot lamp on the in-
strument panel lights over the appro-
priate full scale value engraved on the
panel.

Another novel electronic application
is the fuse protection for all current
meters except filament current meters
(these are conventionally fused). This
electronic fuse protection is automat-
ically changed for different ranges.
An ingenious circuit permits this same
electronic protection even when the
range of the measuring instrument is
less than the current drawn by the
voltmeter itself. A completely shorted
tube may be inserted into the test
socket without injuring a single in-
strument.

In designing this test station, the en-
gineers incorporated voltage-regulated
power packs throughout. The only ex-
ception is a 14-volt storage battery
(equipped with automatic battery
charger) for the lower d.c. filament
potentials. The voltages of these reg-
ulated packs are essentially constant
from zero to maximum, because a sep-
arate regulated pack supplies the con-
trol tubes. Once the test kit is ad-
justed for a given type of tube, no re-
adjustments are necessary as different
tubes of that type are plugged into the
test socket. Two rheostats in the grid
circuit of each control tube permit
both coarse and fine adjustment of the
supply voltage.

A glance at the photograph of the

(Continued on page 64)
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Operators wedaring asbestos gloves feed dual UHF
transmitting tubes into automatic assembly machine.
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(Left) Action in control tower at Chanute Field.

Weather conditions permitting. the signal light gun may project a power-

ful multi-colored beam of light for a distance of 11 miles in daytime: at night the gun may pierce to a distance of 15 miles.
(Center) Officer at microphone is giving landing instructions to an approaching plane. The Chanute tower operator in-
structs the pilot to land on a specified runway and from the proper direction, The center weather instrument panel houses
wind velocity and wind direction indicators, clock, and altimeter. (Right) One of AACS's busiest control towers at Mitchel

Field. Long Island. The sergeant with binoculars is looking for « plane late in arrival.

some seven miles distant.

THE GREAT SPIDERWEB

An intriguing story of war-born AACS, an ontfit

of rugged young Americans operating under

Army Air Forces command, and officially known

as the Army Airways Communications System.

By Pic. H. D. {OLSON
78th AAF Base Unit
and
N/8gt. R. €. Fleischman
Technical Advisor

‘OW little is known about the
‘H AACS is indicated by a per-
sonal survey which I conducted
some time ago in Chicago. 1 halted
fifty officers and enlisted men one af-
ternoon, asking each what he knew
about AACS; forty-two of them had
never heard of AACS; one of them was
"a Major in the Armored Command.
Although the AACS boys have often
operated under Hirohito’s nose in the
South Pacific and in vainglorious Hit-
ler’'s Mediterranean backyard, the ob-
scure tale of AACS can best be told
by narrating the adventures of a typi-
cal AACS expedition, the famed Baffin
task force, for instance. This is a re-
markable episode never before ptb-
lished, released now for the first time
since Pearl Harbor only because In-
telligence has relaxed certain restric-
tions. What was accomplished on this
mission is herein revealed for the first
time.
The youthful Americans who made
up this neoteric pioneering force sailed
from New York City unexpectedly one

Oc¢tober, 1944

cold October morning—destination un-
known!

“We left with orders sealed, of
course,” Sergeant Leonard L. Barnes,
former radio repairman of Elgin, Ore-
gon, was reminiscing. “We didn’t
know where we were going but we had
a hunch it was North because of the
heavy clothing issued. On the first
day out a peculiar notice was posted
on the ship’s bulletin board:

“NO OFFICER OR ENLISTED
MAN WILL BE PERMITTED TO
TAKE A BATH UNTIL FUR-
THER NOTICE.”

“Twenty-three days passed; we still
hadn’t had a bath. But on the 23rd
day we were too excited to worry
about bathing for we had arrived at
our destination—a God-forsaken strip
of desolate bleak Arctic wasteland. It
was 9:00 a.m. and the sun was begin-
ning to rise; it was still pretty dark
when we started unloading supplies.
On the 24th day some of us decided to

‘take a bath even though there was a

www americanradiohistorv com
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AACS station going up—the radio and
weather equipment is the first to be put
into operation. The transmitter building
was assembled from prefabricated parts

transported from the United States.
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The most effective contact with civilization from Baflin Land was this Navy PBY Flying boat. shown on the Frobisher Bay

Beach at low tide.
via this huge flying boat.

shortage of H.O and it would be an-
other week before our machinery could
be set up to melt snow. The water
was used sparingly. We used only two
gallons for a bath.

“Melted snow was soon to be used
for practically everything-—drinking,
cooking, washing, bathing, and what
have you. . . .

“Our dog team driver, pensive, easy-
going Private Tony Colombo, was the
only one in the outfit of two officers
and six enlisted men who had ever
been in the Arctic regions before.
Tony had made two previous trips
with Admiral Byrd. Tony commanded
a lot of respect; he was the ‘charac-
ter’ of our little group; he had a long

o
Mg

o
L el

An anchored steel cable is attached to its tail.

black beard, a pair of piercing black
eyes, a furrowed brow, and was the
silent type, always the thinker—"

A faraway look came into the ser-
geant’s eyes. “We had the antenna
masts up and the station on the air
almost before we knew it. Prefab-
ricated parts were used to set up our
first building. Gruelling 15-hour work
days followed. All track of time was
forgotten in the rush; we seldom knew
when Sunday came. The officers
pitched in with us. Captain Crowell,
our CO, and Captain Joachim, our
medical officer, were gluttons for pun-
ishment . . . I mean the physical and
mental punishment of back breaking
toil. Both‘ officers helped us dig

The arrival of Col. Storie and Col. Wilmer Allison. They were the first white men to
arrive by air to inspect AACS facilities at “Crystal 2” (code name for location).
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Supplies. food. and personnel are transported to Baffin
Flights are infrequent, three being made to this AACS outpost during a period of 14 months.

ditches, erect buildings, set up latrines,
and raise the antenna masts like any
buck private on a labor detail. They
were there to do an incredible job.
The passion with which they did it
was an inspiration to us. The ‘Doc’
drilled the anchor holes in the rocks
for the antenna rigging. His soft med-
ical hands were soon calloused. His
fingers were stiffened from the rough
work and the exposure to sub-zero
temperatures. Captain Crowell skinned
up the icy vertical antenna pole to at-
tach the guy wires; his feat was dan-
gerous, the most dangerous of the
whole damn job as a matter of fact
for one slip might mean a broken limb,
a permanent body injury. None of us
relished the idea of climbing that icy
antenna pole. Our CO insisted on
doing it.

“Yes, we worked desperately. We
had to,” the sergeant exclaimed, “be-
cause every moment was precious.
Thousands of lives could easily depend
on the vital information our little re-
mote radio station could convey, if
conveyed to the proper place at the
opportune moment.

“On one midsummer morning, at
3:00 a.m., Private Barrett awakened
everybody in the barracks, excitedly
hallooing at the top of his lungs. A
load of coal had arrived on the supply
schooner; it was imperative that we
unload it before the tide went out.
Sleepily we dragged ourselves out of
our bunks to unload thirty thousand
pounds of coal, by relays, in 200 pound
burlap bags; each bag had to be car-
ried half the length of a football field.
That was a morning I'll never forget.
We were dead on our feet before we
started—we had had only about four
hours sleep the night before—and
those 200 pound bags got heavier by
the minute. Three hours later we
were finished, breakfast was ready,
and we were ready to start our regular

RADIO NEWS
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Hudson Bay Co. schooner ‘‘Nanook”
transported supplies. technical equip-
ment, and personnel to the north country.

day's work. Incidentally, Private Bar-
rett ate 17 hotcakes that morning for
breakfast.

“We had a narrow escape one
night,” Sergeant Barnes grimaced as
he rccalled the incident. “It was a
howling blow, a snowstorm, the likes
ol which I had never seen. Even Tony
was taken by surprise. The wind got
up to over 75 m.p.h. and suddenly the
building started trembling; it was like
an earthquake. Tony casually in-
formed us that one end of the build-
ing had probably been lifted off the
ground by the wind. Yes, there was a
possibility that the building would be
blown away at any moment. Non-
chalantly he told us, much in the same

Oc¢tober, 1941

An Army B-24 drops mail—which was the first mail call in almost 7 months.

Valuable radio parts and equipment were salvaged by the crew of this crashed
plane and presented to AACS. Everyone aboard at the time of the forced
landing survived and were cared for by the American task force at “Crystal 2.

dry matter-of-fact way that he would
call a ten cent bet in a penny ante
poker game. The wind let up a little
along toward morning; we dashed out-
side with picks and shovels, dug into
the ice and snow, piled great quanti-
ties of the stulf against the house, and
cabled it down as best we could, thus
preventing the blow from lifting the
barracks off the ground.

“After we had been in Baffin about
seven months we had our first mail
call. A big Liberator flew over and
dropped mail on the back doorstep of
the kitchen. T11 always remcmber
that day as one of the happiest of my
life. The thrill of anticipation shot

through us all; tremblingly we ripped

AR St o X9

www americanradiohistorv com

open envelopes, packages and home
town newspapers; a spell of silence
swept through the barrack and there
were smiles and tears and we all un-
derstood. . . .”

Sergeant Barnes grinned broadly.
“Another red letter day I'll never for-
get was the arrival of Colonel Storie
and Captain Allison. They were our
first visitors from civilization. We
didn’t attach a helluva lot of signifi-
cance to the fact that they were the
first two men ever to land an airplane
here. Actually the only other planes
we had seen were a Nazi reconnais-
sance, a PBY, and the B-24 that
dropped mail. Anyhow, it was a gala

(Continued on page 88)

It is impossible for a large plane to make a
landing in this area of Baffin Land. Directly below the plane in flight may be seen the fuselage of a wrecked Canadian plane,
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ufacture of civilian radio broad-

cast receivers, tolerances of com-
ponent parts were rather liberal. It
seldom mattered in the design or pro-
duction engineer’s eyes if resistors and
fixed capacitors differed from speci-
fied values by as much as 20%, either
high or low, or whether such variation
occurred within one receiver or be-
tween successive receivers. With mili-

] ‘N THE large volume prewar man-

Fig. 2.
laneous components.

tary radio equipment requirements,
exceeding in stringency of specifica-
tion anything heretofore considered
feasible in quantity broadcast receiver
manufacture, the problem of insuring
a close and specified order of identi-
calness both between specified and ac-
tually used values, and between values
of component parts in successive
equipments, has become a “must.”

In civilian production in prewar

Bottom view of chassis showing cabled wiring and an unusual lack of miscel-
Chassis is assembled in a position vertical to the front panel.
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“Limits Bridge”
for Produetion Testing

By McMURDO SILVER

Vice President. Grenby Mig. Co.

-

The design and construction of a bridge
unit used for rapid production testing
of resistors, capacitors, or inductors.

e

Fig. 1. Completed unit showing simplic-
ily of panel layout, necessary when ap-
plied to production testing techniques.

days occasional ‘spot-checking” was
deemed sufficient in most cases but
was not regarded as necessary in many
factories. Thus a few resistors or ca-
pacitors out of each lot received, might
be tested for conformity with pur-
chase specifications, but no attempt
was made to test each and every such
component going into equipment pro-
duction. For such ‘“spot-checking” the
total amount of labor involved was
not great, and inefficiency could be
tolerated. The usual form of such in-
efficiency was to employ laboratory-
type measuring equipment designed
for independent and analytical inves-
tigation of all significant character-
istics of the component under meas-
urement. This method was inefficient
because the test equipment was usu-
ally of so complex a character that it
required considerable time and skill
to manipulate, and because it was deli-
cate, the equipment could easily be
damaged by unskilled or careless op-
eration.

Because of lack of prewar demand
among radio manufacturers, there
were no production test instruments
available which were capable of either
the required accuracy, speed and sim-
plicity of operation, or of the required
ruggedness and freedom from damage
and derangement when manipulated
by unskilled operators. The require-
ment of large volume production of
precisely controlled military radio and
radar equipment, coupled with the in-
escapable need of obtaining such pro-
duction from ‘“green” workers which
frequently fell below the average of
skill available before the war, has put
a premium upon the design of simple

RADIO NEWS
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and rugged, yet withal accurate, pro-
duction test equipment.

The instrument illustrated and de-
scribed herewith is one answer to this
demand. Nothing like it can be pro-
cured upon the open market, with or
without priorities. The engineering
department of The Grenby Manufac-
turing Company had to design and
build it without precedent. The
problem that it was designed to solve,
and which it and its numerous coun-
terparts throughout the factory have
solved, is the maintenance of identi-
calness of resistors and capacitors
used in large quantities during each
operating shift. * This, the “limits
bridge” accomplishes in a most satis-
factory manner, even when operated
by workers who have had as little as
five minutes instruction in its use.
The combination of high accuracy in
operation coupled with an extraordi-
nary leniency in worker skill required,
together with its ease of construction
in the average factory test equipment
shop (or its low purchase price)
should make it of interest to all manu-
facturers who have faced the problem
of supplying precision components.

Basically the limits bridge is an a.c.-
operated Wheatstone bridge in its
simplest form. The use of a.c. as a
power source not only dispenses with
the only too frequently run-down dry
batteries of more complex laboratory-
type instruments, but allows the single
instrument to function most satisfac-
torily for comparison of unknown
against known standards of mica, pa-
per and electrolytic capacitors as well
as fixed resistors—not to mention
check on inductors. In order to pro-
vide maximum flexibility in operation
no ‘“‘standard” resistors, capacitors or
inductors are built into the instru-
ment. Instead two pairs of binding
posts are provided. To one pair the
“standard” for the value and type of
component to be tested in a given run
may be connected. The unknown com-
ponent may then be connected to the
“TEST” binding posts, or for rapid
testing, by having its leads or lugs
brought into contact with a pair of
knife-edges which are, in turn, con-
nected to the “TEST” terminals.
Thus, the operator can hold the test
specimen against the knife edges with
one hand while manipulating the per-
centage difference knob on the instru-
ment panel for maximum magic-eye
closure.

With the shortage of meters and
their susceptibility to damage in any
bridge simple enough for production
usage, and because no absolute indi-
cation of current or voltage is neces-
sary in a bridge, a magic-eye has been
used as a null, or balance, indicator.
Since the degree of closure cannot. be
calibrated in a production-test instru-
ment, the idealized concept of a limits
bridge in which a meter indicates vis-
ually and directly plus or minus devia-
tion of a test specimen from a stand-
ard may not be economically achieved.
It is perfectly possible to build a
bridge with a meter to indicate di-

October, 1944

Fig. 3. Top view of chassis showing the placement of component parts.

rectly the deviation of a test from a
standard specimen, but such an in-
strument will be delicate and liable to
damage in unavoidably rough produc-
tion operations and will be costly and
complicated. It will require some pro-
tective switch to be operated when the
test specimen is properly connected in
order to protect the costly and diffi-
cult-to-obtain meter—a switch which
can fail in its basic protective purpose
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if the operator becomes careless and
does not first make good connection of
the test specimen to the bridge. Thus
the magic-eye, which is not hurt by
probable operating overloads, seems
the logical choice for a null, or bal-
ance, indicater.

Such choice involves one manual
control to effect balance, with the per-
centage of difference between stand-

(Continued on page 100)
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Fig. 4. Diagram of test unit. The heart of this unit is the Carey-Foster bridge cir-
cuit which permits comparison measurements to within 1%, by a skilled operator.

ﬁl’ Rz-g;)SdOOhO ohlr;z, Yo w. res. = V4%

. ohm, Y5 w, res.

R4—1:500 ohm, Yo w. res.

§4' le, RH?IO(bOOO ohm, V4 w. res.
1 megohm, Y5 w. res.

R—10,000 ohm, 1 w. res.

Rg—250,000 ohm, Y5 w. res.

R,—10,000 ohm, 10 ». res.

C,—8ufd. 200 »., elec. cond.

C.—.1 ufd, 400 »., tub. cond.
C.—.25 ufd, 400 »., tub. cond.
C\—8 ufd. 400 .. clec. cond.
Ty—Audio Freq. Trans. UTC-R34
T.—Power Trans., UTC-R6
Tubes—1-6SN7GT

—1-6A4B5

—1-5Y3GT

—2-VR105
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RADIO COMMUNICATIONS
IN THE FIELD

By Li. Colonel STEVE GADLER

Signal Corps Instructor, Command and General Staff School

The proper operation of radio communications when used as a reliable and

flexible means of coordinating highly mechanized ground and air forces.

EFORE our entry into the pres-

l ent war military experts and
S observers were of the opinion
that the success of modern fast-moving
military “blitz” tactics was in direct
proportion to the efficiency of the
signal communications system em-
ployed.

The secret of German successes in
Poland, Belgium, and France has been
attributed to the very efficient and
reliable system of signal communica-
tions employed to coordinate and con-
trol the operations of the highly mech-
anized, fast-moving panzer divisions
with the Luftwaffe.

The old approved and tested signal
agencies such as were provided by wire
lines, visual aids, messengers, sound,
and pigeons were adequate for the
needs of the slower moving armies of
World War I. The military tactics
employed in the last war enabled the
signal agencies, as then known, to fur-
nish adequate signal communications
for the slower military machines which
moved only a few miles in any op-
eration.

The tactics employed in the present
war produce changing battle lines
ranging over great distances best ex-
emplified in the African campaign. In
operations of this type, moving hun-

Fig. 1.

dreds of miles in a day required reli-
able signal communications between
the commander and his widely sep-
arated ground divisions and between
the commander and his air units. Ob-
viously, the effectiveness and efficiency
of his command depended on a highly
reliable system of signal communica-
tions.

Quite naturally, wire lines, which re-
quire time for installation, messengers,
or other slow methods could not be
effectively employed. An agency was
required that possessed the desirable
military characteristics of reliability,
speed, security and flexibility. Radio,
the agency of signal communications
possessing the characteristics of speed
and flexibility, met the demands of
modern military tactics. It is capable
of transmitting voice infallibly over
long distances, flexible to cover a wide
range of frequencies, able to operate
while in motion or at fixed locations
under all types of weather conditions
ranging from the heat and sand storms
of the desert, the humidity of the
jungles, to the extreme low tempera-
ture of the North. Radio is employed
to provide the signal channels neces-

sary for the control of the fast-moving-

tactics of modern war. .
Since this important means of signal

Skip distance effect of the sky wave, causing unpredictable radio communications.

ATMOSPHERE

SKY WAVE —
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communications of modern warfare is
employed for tactical control of both
ground and air units, for flight con-
trol of aircraft, for fire control of
weapons, for administrative purposes,
for liaison, and for aids to air and sea
navigation, it is essential to under-
stand the proper employment of radio
for correct and efficient operation, and
to understand some of the limitations
placed upon it by nature and the handi-
caps imposed upon it by man.

Radio Channels Are Crowded

Nature, in creating the frequency
spectrum, made provision for the fre-
quency bands upon which depend
radio communication channels but dis-
regarded man’s requirements and de-
mands for radio channels in time of
war on the limited number of radio
communication channels available,
especially when it is understood that
almost all radio channels employed as
signal channels for war purposes op-
erate in the h.f. and v.h.f. bands. Each
radio channel requires a width of ap-
proximately one-tenth of one percent
of the frequency value in Kkilocycles.
For example, if the frequency em-
ployed is 10,000 Kilocycles, the band
width would be approximately ten
kilocycles.

Radio frequencies are divided into
groups or bands. For military pur-
poses they are divided into the follow-
ing bands:

VLF—Very low frequency.........

....................... below 30 kc.

MF-—Medium frequency...........
................. 300 ke to 3,000 kc.
VHF—Very high frequency........
.................. 30 me. to 300 me.
UHF—Ultra high frequency........
................ 300 me. to 3,000 mc.
SHF—Super high frequency.......
................... above 3,000 mec.
Frequencies above 30 mc. are limited
in range and are classified as “line
of sight” frequencies. United States
commercial broadcasting stations op-
erate with the medium frequency band
varying from 550 ke. to 1600 ke,
A commercial broadcast station in
the United States received a letter

* Reprinted from the July, 194} is-
sue of MILITARY REVIEW.
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from a marine stationed somewhere in
the Southwest Pacific informing the
station of his enjoyment in being able
to receive a high frequency broadcast
transmitted by his home-town radio
station. The power output of this sta-
tion’s high frequency transmitters pre-
cluded reception at such great dis-
tances and confirms the fact that radio
is sometimes unpredictable. On the
other hand two British units operating
in the African desert early in 1940
found they could not carry on radio
communication even though they were
less than seventy miles apart. The
power output of the transmitter was
increased and new antennas employed,
but still communications could not be
carried on between the two units.
Friendly stations localed many hun-
dreds of miles away heard the two
units and in fact enjoyed very good
reception. The problem of signal
communication in this
easily solved by employing the receiv-
ing stations many hundreds of miles
away as relay points for the traflic
from these two closely adjoining units.
The enemy unquestionably also en-
joyed good reception. This phenome-
non in radio is known as the “skip
distance,” or the area of ‘“no signal”
and has been known to scientists for a
long time.

Possibly one of the best illustrations
of the “skip distance” concerns the
doughboy stationed on Guadalcanal
who happened to tune his receiver to
his favorite American short-wave
broadcast station and to his amaze-
ment picked up the World Series
broadcast. Series games are also
broadcast after the event by short
wave to our armed forces throughout
the world. Naturally, knowing the
outcome of the World Series before
the regular short-wave broadcast en-
abled him to give vent to his gambling
instinct and place bets with other sol-
diers at great odds without danger of
loss to himself.

From a brief study of Fig. 1 the rea-
sons for the apparent unpredictability
of radio should be evident.

A radio wave leaving the antenna of
the transmitter at 4 may be consid-
ered for our purposes to be composed
of two parts. One part of the radiated
energy, called the ground or surface
wave, lravels along the surface of the
earth in all directions. The ground
wave is depended upon for almost all
military ficld radio communication. A
radio recei<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>