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WHAT’S AN AMERICAN,
GRANDPA?

Son, it’s a little hard to deseribe an
American! Maybe I had better start by
saying he is a peaceful fellow, hates to
start anything that he thinks will hurt
his fellow man. Some folks think he is
slow-starting, well, maybe so, but once he

gets started he can produce faster than

s
BUY MORE BONDS! (d ﬁ

anyone, especially those who threaten
the peace and security of his home or
his liberty to go and come or do what
he wants to do. . . . Son, an American
is the fightin’est fellow I know of when
vou threaten him with the loss of any

one of the real American principles.

s




WINNING THE BATTLE
OF COMMUNICATIONS!

o

Mobile communications ;Jnits assembled by Hallicrafters are help-
ing to win the battle of communications on eve;'y fighting front.
They are built to endure the rigors of modern warfare . . . The
consistent performance of SCR-299 has been highly praised by
leading members of our armed forces for its adaptability in meeting
all the requirements of combat duty . . . A phrase best describing
the SCR-299 was given when a leading military authority said,

“It is to communications what the jeep is to transportation.”

hallicrafters

CHICAGO, U.S. A.

THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT
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A new day is coming...

Tomorrow . . . maybe the day after . . . the
sun will break through to shine down on
a new era of peacetime electronic appli-
cations. Tomorrow . . . maybe the day
after .. . we will come to you with a
wealth of experience in diversified elec-
tronic techniques which will assist com-
munications and industrial development.
Meanwhile, our efforts are limited to de-
signing and building apparatus for the
transmission of dots-and-dashes. Ted Mc-
Elroy and his staff are creative engineers.
We never imitate . . . never copy. We
create . . . design . . . build. Our services
are at your disposal.

Sheed The Day!
SUPPORT THE
THIRD

WAR LOAN
DRIVE

It's going to be up to the
“man on the street,” this
time. $15.000.000,000 called
for in September. Let's dig
into our pockets and come
up with the money. That's
much easier than digging a
foxhole with bullets flying

around you,

MANUFACTURING CORPORATION
82 BROOXLINE AVENUE

BOSTON, MASSACHUSETTS

D
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“IT SEEMS T0 US-~

CONCERNING MILITARY BADIO
DEVELOPMENTS AN THE AMATEUR
IPROPHECY concerning changes in post-

war living to be wrought by wartime develop-
ments is a widespread practice these days.
Uspecially on behalf of the dawning world of
electronics, we are regaled with promises of
wonders that hold prospect of banishing the
cares of this workaday world — performing
every imaginable task from increasing the
fertility of seeds to televisually turning away
the Fuller Brush man at the door.

Indulgence in fanciful prediction is a pleas-
ant fireside occupation. Even in amateur radio,
when good hams get together the talk often
turns to glowing (if vague) speculation about
the changes in the game that may be wrought
by the wonders of war wizardry. We admit to a
little of this harmless soothsaying ourselves, at
one time or another.

This piece, however, is headed along the op-
posite track. Its thesis is our considered opinion
that, when the future ultimately unfolds, the
t,hanges in amateur technique as a result of
wartime developments will be found to have
been relatively small.

Two facts support this belief. First is the
fact that most of the outstanding features of
the military communications equipment so far
put into service are essentially no more than
the practical application and refinement of the
best of the ham practices in use before the war.
Second is the fact that such novel improve-
inents as have been made are chiefly of a spe-
cialized military character, of little value for
amateur adaptation.

Those statements apply, of course, only to
the conventional use of the medium and high
frequencies, where the bulk of amateur opera-
tion heretofore has been concentrated; the
story for the very-highs and the ultrahighs is
quite a different one. Note also that the word
“‘communications” is emphasized. It is true
that spectacular extensions of the radio and
electronic fields have been developed — in-
cluding radar in its several forms, a long list of
intricate aircraft homing, landing, navigat onal
and flight-control devices, automatic ordnance-
firing equipment, and a variety of associated
devices in the highly-secret category. But these
are not communication, to which amateur
radio for the most part has been consecrated,
and about which we are speaking now.

In that field, to put it plainly, wartime de-
velopment has not — as yet, at least — pro-
duced major changes in technique. The preseut
situation is unlike that of World War 1, when
radio was still young. Now the basic principles
have been pretty well established, and these
have not changed. Militury radio equipment
consists of the same fundamental units as any
other —antennas, transmitters, receivers,
power supplies, frequency-measuring equip-
ment. Vacuum tubes are employed in the con-
ventional ways and for the conventional pur-
poses — as oscillators, amplifiers, modulators,
rectifiers. Tuning is done by varying L and C,
and frequency ranges are shifted by switching
or plugging In assortments of coils and con-
densers. Materials may have changed some-
what in selection and emphasis, but “‘copper’”is
still synonymous with ‘“‘conductor” and bake-
lite and polystyrene and steatite continue to
circumscribe the path of the roaming electron.
Even the fundamental circuits remain the
same. In fact, wherever one looks, the basic
pattern for the radio equipment of World War
IT is the same familiar pattern found in estab-
lished amateur practice.

That’s by no means all there is to the story,
of course. We do not mean to say that the mili-
tary radio equipment in the aircraft and tanks
of 1943 is unchanged from that in their pre-war
predecessors. Very much the contrary; the im-
provements in military radio have been great
indeed. The differences between the military
radio of 1943 and its 1939 counterpart are as

-great as — well, as great as the differences be-

tween a ham rig of 1941 and one of 1931.

For the truth is that, right up to the eve of
the present war, standard military gear re-
sembled that used by amateurs in the period
from 1928 through 1932. There were excep-
tions, of course, notably in the case of receivers
based on designs originally created for ama-
teur use. But only in the recent years and
months of concentrated development has the
design of military radio caught up with ama-
teur progress.

The point is that, even now, it has not gone
much beyond. Modern nnhtary transmitters
resemble to a surprising degree the best of the
prewar ham rigs. You can look through your
ST file for the past five years and see in
embryo almost every important element of the
latest and most advanced military sets. The



manufacturers of Army and Navy equipment
have taken these elements — the e.c.o., band-
switching, various amateur-developed expedi-
ents such as simplified v.h.f. circuits, neutraliz-
ing kinks and the like — and combined them to
make the new military sets. True, they have
eliminated a lot of the bugs, reduced construc-
tion to mass-production technique, exercised
admirable ingenuity in mechanical design and,
in certain cases, achieved miracles of compact-
ness. They have simplified adjustment and
operation and havestandardized performance in
production models. But, with very few excep-
tions, they have not dlscovered anything new.

'The progress that has been made lies chiefly in
the successful adaptation of methods already
regarded by the amateur as standard practice.

Let it be clearly understood that this state-
ment is not made In a critical vein. If little that
is new has been discovered in the art of radio
communication at ordinary frequencies, that
fact reflects no discredit on the labs. Such
wasn’t the task they were given to do. Their
job has been to give the Army and Navy tried
and tested radio gear of proved merit — gear
that would provide effective communication
anywhere at any time, under any conditions.
And that job they have done superlatively well
— as anyone with experience in the field will
testify. No one can appreciate better than the
amateur the hard work, skill, intelligence and
resourcefulness required in the process of turn-
ing a hand-made experimental model into a
mass-production manufactured device — par-
ticularly a precision instrument which must
meet the rigorous requirements of military
service. It might even be argued that the crea-
tion of the present highly perfected military
radio equipment without the aid of any miracu-
lous new development represents a greater
marvel even than would have been the hatch-
ing of a spectacular new invention.

But the fact still remains that improvements
in details, however valuable and important,
Jdo not contain the spark of revolution. New
inventions, the reduction to practice of novel

or hitherto unused principles — these are re-
quired to produce basic changes in technique.
1t seems axiomatic that, if the war brings no
major advances in circuits and principles, it
will cause no major changes in postwar ama-
teur technique.

Of course, we can hope for some benefit from
the improvements refined in the crucible of
huge wartime production and vast-scale testing
in use. Manufactured equipment, in partlcular
should be a superior product. Component
parts should be better and cheaper, if only be-
cause the military has paid the cost of under-
writing design.and tooling costs.

But the real emphasis lies in the other direc--
tion. It should be placed on the fact that, what-
ever the problems that confronted us when we
went off the air, they’ll still be there when we:
get back on. The Signal Corps Labs and the
Naval Research Labs aren’t solving our prob-
lems for us; they have their own, and they're
not spending their time trying to answer those:
we’ve left unsolved.

Let’s be realistic about it. When the green
light for postwar operation is flashed we need
not expect that the closed doors of military
secrecy will open, revealing brand-new devel-
opments on which we can capitalize. Instead,
we should look forward to our restoration to
the air as an opportunity for tackling anew
those problems which are still unsolved.

It’s a challenging, beckoning prospect. 1t
will be the greatest opportunity amateur radio
has ever faced. We’ll be better equipped than
ever to do the job — in quality and variety of
matériel, in strength of numbers, in skill. The
intensive educations our members in the serv-
ices are receiving alone will be a significant new
asset. And we’ll be confident in the knowledge
that, having done it before, we can do it
again.

Let those in other fields count on building
their bright new world of the future on the
fruits of wartime development. In amateur
radio we’ll continue to supply our own.

¢. B. D.

~ SPLATTER ~

OUR COVER

NF QST seems to have gone in for the fem-
inine angle this month, it’s only because any
realistic appraisal shows that the war production
program from here on in will grow or fall in the
wame measure as the nation’s womanpower can be
enlisted. WPB Chief Donald M. Nelson put it
this way: “ Production is now in the stratosphere.
To increase it requires supercharging.”

Concerning the cover, the blazing torch is,
of course, the official insignia of OWI-WMC’s

8

September Womanpower Mobilization Cam-
paign. The array of photos illustrating women war
workers in radio shows (beginning at two o’clock
and proceeding clockwise) Ola Marie Rogers,
Midland Schools grad now employed a8 an air
line radio operator with American Airlines at
Chicago; Lauretta Cardinal, giving mounted
finished crystals their final frequency and uac-
tivity check at Harvey-Wells; Ruth Szold, civilian
radio technician at Ft. Monmouth, testing a
vehicular tra.nsmltter-recelver mounted in & jeep
(oﬂ:cla.l U. S. Signal Corps photo); and Gene-
vieve Piasta lacmg meter and power cables on a
mobile transmitter for the U. S. Navy. Opera-
tors, testers, technicians, production workers —
YLe do everything in radio these days.
(Continued on page 84)
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. M BE manpower problem Ca
to-day is in great part a womanpower )
problem.” Those are the words of the Office

of War Information in announcing the September
Womanpower Mobilization Program, jointly
sponsored by OWI and the War Manpower Com-
mission. .

We are told that this autumn will bring another
crisis in the manpower situation. As critical a
labor shortage looms ahead as that which existed
in the very early stages of war production. The
regular labor reserves have been pressed into
service during the past two years, and they are
now reaching their end.

That original shortage of skilled labor for war
industry and subsequent needs were largely met
by drawing workers from among those previously
employed in civilian occupations. As we well
know, that resuited in a new problem — & short-
age of civilian workers in all of the necessary
trades, services and professions.

The current manpower program is directed
primarily at relieving this civilian-front shortage.
Yet the problem is an overall one. To meet

the ever-increasing needs for skilled specialists,

more and more individuals constantly are being
trained in technical skills. These trainees are
largely people formerly employed at lower levels
in industry or in civilian occupations. Their jobs

l

Y/ h_.(‘. Announcing to Air-Lines
s the Wartime Radio Field

forces or employed in munitions fac-
tories, or are doing esseutial war work.
We don’t know what the corresponding
figures are for the United States, but we do know
that there are hundreds of thousands of single
women or women with children over 14 who could
beemployed in useful war work and aren’t. By use-
ful war work we don’t mean joining the WACs or
WAVES or taking a job in a munitions plant,
either. Any job which releases another man or
woman for other work which he or she might do
better or which supplies a necessary civilian
service is a war job. The women who leave their
afternoon teas or bridge games to work as wait-
resses or receptionists or stenographers are
doing war work, too. They carry on in place of
those who are qualified to move on to more skilled
work directly in the war effort, and thus in turn
may release another man or woman for military
service or vital allied work.

Our Responsibility
Ordinarily this is not the kind of a problem
which would concern QST. Manpower shortages
are not within the province of an amateur radio
magazine, War brings new responsibilities to all, .

''I’m one of thousands of war wives, mothers,
sisters and sweethearts now working in radio.

must now be filled by others, and the jobs these
others leave in turn must be filled by still others.
It's an up-grading process. And, at the bottom,
the final replacements can come only from the
ranks of those not now employed.

Already large numbers of new workers have
been recruited. Throughout the country in the
critical labor areas from 25 to 60 per cent of all
high school students now work at part-time jobs
in addition to going to school. Even the inmates
of institutions and the physically handicapped
are doing their bit.

In faet, the substantial sources and reserves of
replacement labor, with one exception, have all
been exhausted. Yet the shortage exists. It must
be filled from that one important remaining
reserve of unused manpower — which is not
manpower, but womanpower.

Millions of women now are employed in indus-
try and in civilian occupations, but millions more
are not. In England, where in effect women are
under the same selective service rules as men,
nine out of ten unmarried women between the
uges of 19 and 45 either are in the uniformed

We're working now, even though many of us
have never worked befare. We know it’s our
war, too. We're working to make the day come
soon when our men will refurn home again.

This is your war, too, ‘Are you in it? Are you
taking the place of a man or woman at the
front, doing a civilian job

that needs doing?
Your courifry i
join us in the fi
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Women operate air lines’ radio stations. Left —

Future operators for the commercial air lines now recciving

training at Midland Schools learn to use the automatic key. nght — Jacquelyn Hester, commercial aviation’s first
girl radio telegraph opcrator, handles an international circuit in the Pan-American Airways radio room at Miami.

however, and we have our “U.S.A. Calling”
department in QST and the ARRL Personnel
Bureau as precedents for interesting ourselves in
personnel procurement matters. Not that prece-
dents are needed; the simple fact that the greater
the number of workers we have the sooner the
war will be won is reason enough.

Amateur radio’s job now is to help in winning
the war. One way we can help is by applying our
own specialized skill in radio — not only in the
military, but in support of the radio industry
as a whole. Although thousands of hamesses are
doing just that, our numbers are infinitesimal
compared with those needed. The other way in
which we can help is by converting and training
other women to work in the radio field.

That is the plea we make now. We ask you
Y Ls (and OMs, too) to become missionaries and
teachers. Radio is one of the fields seriously
affected by the labor shortage. This shortage can
be met only by the conversion of thousands of new
women workers — either workers who enter the
radio industry directly, or who release others in
civilian service occupations by taking over their
jobs. The national womanpower campaign
preaches the program as a whole, with no specific
reference to radio. It is the task of those in the
radio field to see that its particular needs are
made known. It is our task to get women who
are not now working to go to work in radio.

\Womanpower already occupies a major role in
the radio ficld and the radio industry not only

needs women, but it wants them. Before the war
the number of women employees in some of the
large manufacturing plants ran as high as 60
per cent. Now, however, that figure has risen to as
much as 80 or even 90 per cent. In branches of

radio other than industry the advent of women is

more recent —- war inspired. But their perform-
ance in these fields is equally successful.

We know that to be true. We have talked to
the people who hire women for radio work, and
the concensus is that women can take over readily
much of the work formerly done by men and do it
equally well. We have watched the women at
their work, too, and have found inspiring the keen
interest and skill they display in performing their
tasks,

The tasks they can perform in the field of radio
have been ever increasing. In fact, it is now
agreed that there is no ceiling to the responsible
jobs open to women. Greeted by skepticism when
first they took over work formerly done exclu-
sively by men, they have more than proved their
worth. From stock clerk to radio engineer, from
restricted 'phone operator to technical instructor,
they have made shining records, not only setting
new standards of skill and efficiency but giving
glowing promise of what may be expected of them
in the future.

Air Lines Operators

The nation’s radio communications network,
that vital nerve system linking every part of our
country and reaching to every im-
portant center in the world, has long
been man’s stronghold. Except for a
few girl shipboard operatorsemployed
for the novelty of it in the early days,
men have dominated the radio rooms.
True, many a YL signed her call to a
QS0 on the amateur bands in prewar
days —-but use women operators on
commercial circuits? That was some-
thing else again!

Mary Virginia Taylor (left) and Lillian
FFeigay (right), receiving technicians at
RCA Qommumcahons main trans-Atlan-
tic receiving station at Riverhead, L. I. Miss
Taylor, a licensed commercial operator,
received an honorable discharge from the
Navy early this year and was given special
training to qualify for her present work,



But the gals proved they could do 1t, and at
present the commercial airlines alone employ
several hundred girl operators. The demand for
them is ever increasing. In many cases the girls
are taking over the work of operating the ground
stations, so that the men can go into the air as
flight radio officers. These YL ops are doing a
splendid job — even a better job in some respects,
we are told, than the men who preceded them, for
it has been found that the feminine voice often
carries better through QRN.

Becoming proficient in both ’phone and c.w.
operation, they handle responsible assignments.
Jucquelyn Hester, who is credited by her employ-
er, Pan~American Airways, with being commercial
aviation’s first girl radiotelegraph operator, han-
dles an international circuit in the PanAm radio
room ut Miami. She has won the admiration of
her male colleagues at the station, but she still
wonders what those at the South American end
of her circuit say when they learn that the “JH”’
sine at the end of their QSOs belongs to a girl of
eighteen.

Most of the women operators employed by the
air lines hold second class radiotelephone or radio-
telegraph licenses, though some have only re-
stricted radiotelephone permits. Wages vary with
the employer and the type of station to which the
girls are assigned. Those possessing -restricted
permits start out at approximately $135 a month,
increasing to $160 at the end of a year when they
may qualify for their second class ticket. Those
holding second class tickets begin at $160 a
month and can go as high as $210.

Interested? Oh — you haven’t the necessary
license. You can train for it, though. A number of
schools throughout the country give courses de-
signed to prepare students for operating positions.
The Midland Radio School at Kansas City, for
example, has already trained between two aud
three hundred women operators for the airlines.
Two courses are offered at Midland. The three-
month course covers all essential subjects and
graduates students with a restricted 'phone per-
mit. Those taking the six-month- course also
receive radio telegraph instruction, attaining a
code speed of 16 w.p.m. before graduating. A
number of other schools offer similar courses in
operator training as well as technique.

Women teach AAF radiomen. Mrs. Anna Marie
Tevlin, WOONW, (left) and Mrs. Leta Bush, WODBD,
(right), the first women instructors at the Army Air
Forces Technical Training Command radio school at
Scott Field, Ill, discuss methods of selective analyzer
instruction with the sergeant Mrs. Bush relieved for
combat duty. A AF Technical Training Command Photo.

The vast system of air transport spiderwebbing
the nation needs more and more girls trained to
handle important radio communications. Ample
opportunity is offered those who want to help
now, and the air-line expansion inevitable when
the war is won should guarantee future careers
for women in communications.

At Commercial and Government Stations

In other commercial communications fields the
use of women radio operators is newer and as yet
less extensive. But it is growing — even the huge
coastal point-to-point stations, traditional havens
of masculinity, are brightened by their presence.

Some employers train their own operating per-
sonnel. RCA Communications, for instance, has
what it calls its girls’ technical school. To help

feminine employees qualify as receiving tech--

nicians, daily classes are held at RCA’s main
trans-Atlantic, receiving station at Riverhead,
L. I. Known as “student-technicians,” the girls
spend approximately 26 weeks learning radio
theory and code. They are paid $90 a month
during training, and their salary is increased to

Women make crystals. Left — Using a special X-ray machine, Laura Lusignan inspects and marks a crystal
mother at Harvey-Wells. Center — Victoria Guerin grinds the crystal blanks to approximate thickness on an auto-
matic lapping machine. Right — Cecile Tetreault tests the lapped wafers for frequency before tinishing and mounting.




From this girl’s skilled fingers, sensitive precision me-
ters receive delicate final adjustments at Westinghouse.

$150 a month upon assignment to regular operat-
ing duties.

Several girls already are working as receiving
technicians at RCAC. Among them is Mary
Virginia Taylor. Possessor of a commercial radio-
telegraph license, she formerly worked as engineer
at two Florida broadcast stations, WDLP in
Panama City and WMFJ at Daytona Beach.

So successful has been the receiving technicians’
class that another school is now being organized
for girls who wish to train as transmitting tech-
nicians at RCAC’s “Radio Central’’ at Rocky
Point, L. I.

Nor is the work of women radio operators con-
fined to commercial communications. (Girls now
hold operating positions in many government
agencies, and more are needed. Most of these
positions come under Civil Service, which does

Women build tape recorders. Left —

of McElroy code-training tapes for the Army. Ruth’s two brothers are in the Canadian Navy.

the recruiting and hiring, The various employing
agencies do their own training and administering,
however.

Among the government agencies now using
women in radio are the Civil Aeronautics Au-
thority, which directs the aerial traffic of the
nation; the Federal Communications Commis-
sion, which controls all wire und radio communi-
cation, and the Federal Bureau of Investigation.
Trained in CAA schools, girls carry out radio
operating duties as trainee aircraft communicu-
tors. The FCC employs many in its field offices as
radio operators, some of whom help maintain the
stations as well as operate them. Others work as
junior or assistant radio intercept officers, par-
ticipating in the control of wartime vperation of
radio stations. In the FBI, girls operate c.w.
systems to Alaska, Honolulu, Puerto Rico and
elsewhere.

Yivil Service salaries for this type of work begin
at $1440 or $1620 (plus about 20 per cent for
“overtime’’) and move up with experience and
ability.

In Broadcasting

Remember the picture in QS7 a year ago of
Marjorie Allen, W2NCR, the first feminine trans-
mitter engineer to operate a b.c. station? Em-
ployed at Muzak Corp.’s f.m. station, W47NY,
she occupied the triple réle of transmitter engi-
neer, control-room operator and announcer.

We hear other women announcers these days,
too. In fact, many broadcast stations, particu-
larly the smaller ones, are now largely staffed by
women — behind the microphone, assembling
news, arrapnging programs, operating in control
rooms. Some have risen to executive positions.
Patti Littell, for instance, is the new program
director of KDKA’s affiliate f.m. station, W75P..
Her brother is an aviation cadet in training at
Maxwell Field, Ala. Several small broadcasting
stations are now managed by women.

As control room operators, girls handle the:
mechanical operations of broadcasting. They
place microphones, regulate volume, mix cir~
cuits, run transcription turn-tables, cue in records,

Ruth McCloud (left) and Mary Anne Ray (right) supervxse the making

Mary’s tive cousins,

are in the U. S. Army and Marine Corps. Right — Rose Addomzxo (left) and Adele Ricciardi (right) assemb-
ling McElroy high-speed tape recorders. Rose’s brother is in the Coast Guard on North Atlantic patrol. She
has six cousins in the Army and three in the Navy. Adele’s husband will soon graduate as an ensign in the Navy.




~— everything the men they have replaced once
did. Working the same shifts as the men often
means showing up at the studio st 5:30 in the
morning, but they accept that cheerfully as part
of the game. And their male associates are soon
aware of the feminine touch — now the equip-
ment i8 kept clean!

As Instructors

Not only are women learning to be operators
and technicians, but they in turn are teaching
others. During the past year or two, radio training
--- both military and civilian —— has reached the
proportions of a major industry, requiring tens of
thousands of instructors. As in other fields, there
simply haven’t been enough qualified male in-
structors available. Technically trained women,
chiefly those with amateur background, have sup-
plied the lack.

Perhaps nowhere are women instructors per-
forming a more outstanding job than is being
Jone by the scores in the Army Air Forces Tech-
nical Training Command, who are teaching the
future radiomen of our flying battleships.

“We’ve found there is no difference between a
man or woman instructor with the same back-
uround,” says Lt. Col. Albert 'T'. Wilson, director
of training at the AAFTTC school at Scott Field.

He believes that women who have had ham
experience make the best instructors. Proof of
this is the fact that the first two women to qualify
for instructorships at Scott Field were Mrs. Leta
Bush, WODBD, und Mrs. Anna Marie Tevlin,
WOONW.

Not all AAF women instructors, of course, are
hams. They range in background from a church
organist to an educational adviser in a CCC
ecamp, from high-school graduate to membership
in the honorary scientific society, Sigma Xi. But
all have found radio a fascinating field.

Wilma Papila became interested in radio before
the war and hoped to obtain a position as operator
on a tanker, but Pearl Harbor put a erimp in her
plans. A licensed amateur, she also was among
the first to be graduated from the instructors’
school at Scott Field, and now teaches code to
the 12 and 16 w.p.m. classes. Harriet O’Neil, a
violinist who also taught and composed music,
had never thought of radio before the call for
instructors went out over a year ago. To-day,
radio is her major interest. She teaches d.c.
theory to students of radio fundamentals.

Paid between $2000 and $2600 a vear at the
start, these girls have the opportunity to earn up
to $5400 annually.

The.enlisted men whom these women replaced
as instructors are now winning fame as radiomen-

Women make vacuum tubes. Top — Lavinia Senior,
‘Westinghouse electronics worker, seals the ends of high-
power radio transmitting tubes in a device which is 100
per cent more rapid than methods formerly used.
Center — Evelyn Meschko spot-welds spiral filament
on the swing shift at Eitel-McCullough. Her husband is
an aircraft communicator in the CAA. Bottom — In a
completely air-conditioned room at Westinghouse,
white-gloved women workers assemble ﬂelicat_.e elec-

_tron-tube elements for use in military radio equipment.
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gunners on bombers around the world. There may
not be as much glory attached to the job that the
women are doing back at Scott Field, at least
in terms of newspaper headlines, but their con-
tribution in the end may prove just as great.

In Industry

On the radio manufacturing industry rests a
great responsibility., It is the manufacturers’
Herculean task to produce rapidly and well the
radio equipment needed by all branches of the
military -— 714 billion dollars worth this coming
year alone,

The use of womanpower is nothing new to the
radio industry. In the mass production of broad-
cast receivers, girls and women long have done
the bulk of the routine mechanical operations —
assembling, wiring, soldering. Nimble fingers,
supple wrists, sensitivity of touch, the capacity
for infinite care, imperviousness to monotony —
these qualities endow them with the ability to do
the exacting work required.

But the types of work they can do and the
numbers employed have been extended until, at
present, some plants are staffed 90 per cent by
women. From factory workers doing simple me-
chanical operations, they now range to lab tech-
nicians and even design engineers. In many plants
they work side by side with men, doing every
job the men do. Women even supervise the work
of men in some instances — and, incidentallv do
it so diplomatically and woll that there is no re-
sentment.

Of course, there are many positions held ex-
clusively by women, those where painstaking
care and precision are required. To expand the
range of work women can do, manufacturers are
constantly re-engineering the tougher jobs for-
merly held only by men, adapting them to fem-
inine abilities by simplifying the technical details
wherever possible, and eliminating the hazards
and physical strains.

Women on the production lines. Top — Aproned girl
workers assemble transmitters on the final assembly
line at Hallicrafters. Top center — Ever align an HRO?
This girl does it all day long. Approximately 40 per cent
of the test work on components and complete equipment
at National is now perfcrmed by women. Lower center —
Wiring a sub-assembly for a mobile transrmtter at
Harvey-Wells. A correctly wired chassis is used as a
model. Bottom left — The coil assembly department at
National is entirely staffed by women. The only males
in it are foremen. Bottom right — Mildred Kuski cali-
brates the tuning unit of a new Super-Pro receiver at
Hammarlund, which now has hundreds of girl employees.




In the manufacture of crystals, for
example, women perform practically
every operation from X-raying the raw
quartz before cutting on up through to
the testing of the finished product. They
charge the saws with diamond dust and
operate these saws with skill and pre-
cision. They inspect the wafer-thin slices
of quartz and mark out the perfect sec-
tions for dicing. On the lapping ma~
chines women grind the crystals down to
approximate thickness.

In the final finishing of the crystals
women are unequalled. The mounting
and testing operations are completely
dominated by women. Those without
technical training learn to test the crys-
tals by recognizing beat notes in the
headphones rather than by measuring
frequency on complex deviation meters.

In vacuum-tube manufacturing, wom-
en have been tried on every job. They
have stayed there, too, except in a few
cases where ‘‘only an OM (and a pretty
tough one, at that) seemed able to stand
the gaff.”” There are women glass crack-
ers, flare spinners, tube bendets, glass annealers,
pump operators, spot welders, precision shearers
and final testers — to mention only a few of the
specialized jobs.

The assembly operations on large transmitting
tubes are manned almost entirely by women,
usually under male supervision. Women, too, hold
supervisory positions, however, having worked
their way up by their own shoulder straps. One of
these is 22-year-old Marsha Wolfe, supervisor on
the “graveyard’ shift in the straight-filament
department at Eitel-McCullough. Juanita Red-
mond, whose husband is stationed in the Aleutians
with a Naval “SeeBee’’ battalion, is supervisor on
the “swing’’ shift in the glass department. Neither
had held a job of any kind before joining Eimac.

In other branches of precision radio manufac-
turing — building detection devices, receivers,
transmitters, keyers, instruments — women run
drill presses and punch presses, operate burring
and milling machines, do wiring, soldering and
welding, inspect and assemble parts, and finally
test the equipment to insure that it will operate
perfectly at the crucial moment.

At Solar, blind women are more accurate than precision gages
at inspecting mica spacers for flaws and grading them to tolerances
of 0.0015 of an inch. Mary Murphy, second from right, veteran
of the group, proved so efficient that other blind workers were added.

With Skill and Devotion

One thing is certain — the work that women
do in the radio industry is well done. The equip-
ment they produce is made and tested as carefully
as skill and devotion can do it. Practically all
women war workers have relatives or friends in
the services; in some plants as many as half are
“war widows,” their husbands off to the sterner
tasks of this war. These women thrill to the
thought that some day their own men may be
using the very piece of radio gear they are building
or testing now.

Age and physical disability offer no handicaps.
At Harvey-Wells Communications, one gray-
haired woman in her sixties is working in a factory
for the first time in her life. At her side works a
crippled woman with a hunch back. True, their
job of stamping numbers on mounted crystals is
not a complicated one, but their willingness to
serve is great.

Even the blind are contributing magnificently
to industry. At the Solar Manufacturing Co., a
number of sightless women perform work of un-

Woman radio engineers. Left — Beattina Alexander, RCA-Victor woman engineer, checks small parts by pro-
jection against a drawing of specifications. Right — Rita Carlin, member of the manufacturing engineering staff at
Westinghouse Lamp Division, inspects high-power glass-envelope transmitting tubes being made for the Navy.




A .Slgnal Corps lab technician services the f.m. trans-
mitter in an M-3 tank. Official U. S. Signal Corps Photo.

believable precision in measuring with their finger
tips the mica spacers used in condensers. Their
disability has served to sharpeun their sense of
touch to a keenness such that they are able to
inspect the mica for Haws and at the same time
distinguish six gradations of thickness in the inch-
square pieces to a tolerance of 0.0015 inch — half
the thickness of a humaun hair!

Mary Murphy, the first blind girl to prove
her ability at Solar, has not seen light since the
age of seven. Yet at the end of her first week at
work she was 25 per cent more efficient than the
best “normal” girl on the job. Substituting for
two sighted operators using a $50 steel page,
Mary’s sensitive fingers search out. the flaws and

feel the thickness of some 3500 mica spacers each
day! You may be sure that Mary leads a busy
life — and a happy one, for she feels she is taking
a personal part in America's fight for freedom.

Technicians and Engineers

The crying need since the beginning of this war
has been for persons with technical radio knowl-
edge, or with sufficient schooling and intelligence
to enable them to acquire a technical training in
minimum time. Wormen possessing these qualifi-
cations have found their opportunities practically
unlimited. This will be even more true in the
future, as more men are called to service or to
jobs farther up the ladder.

Thousands of technicians are needed in indus-
try alone, to fill the more specialized jobs. The
final testing of radio equipment, for instance, is
frequently highly complex work requiring a con-
siderable degree of technical and manual skill.
Formerly done almost exclusively by men, women
are proving themselves just as adept at alignment
and checking——even of intricate multi-stage
transmitters and receivers.

At RCA Victor’s Camden plant, for instance,
some sixty girls are now engaged in testing com-
pleted apparatus for the Army and Navy. Be-
ginning with simple circuit checkers, they have
advanced to measuring frequency drift and are
now making vibration and altitude tests. In this
last operation the girls virtually become groundling
test pilots. Placing the equipment in an altitude
chamber, they “‘take it up” to 30,000 feet and
operateit under sub-stratosphere conditions which
show up the slightest imperfection.

That’s rigorous work, but the girls love it.
They wouldn’t be doing anything eise. One of the
test girls, Mrs. Elizabeth Montgomery, likes it so
much she now devotes all the time previously
spent in the skies around Philadelphia as a CAP
pilot to this “vacuum-bottle’ flying.

In more advanced technicu] work there are the

(Continued on page 100)

Women technicians in the meteorological section of the
Signal Corps General Development Laboratory at It.
Monmouth, N. J. Left — Following thc flight of a free
balloon, thw girl measures wind direction and velocity.
nght—-Releaamg a frec balloon with parachute and
meteorological radio attached. The miniature radiosonde
transmitter automatically sends weather information back
to the ground crew. Official U. S. Signal Corps Photograph.




More Selectivity in WERS Reception

A Superregenerative Superhet Using Standard Tubes

BY GEORGE GRAMMER,.* WIDF

In WERS networks where interference
is a problem, something more than the
ordinary superregenerative receiver is
called for, particularly at control sta-
tions. Here is a simple superhet which,
using commonly available triodes. dupli-
cates a good superregenerator in sensi-
tivity and increases the effective selectiv-
ity by a factor of at least three or four.

F RoM the very beginning, WERS opera-

tions have been dominated by the necessity for
getting along with the amateur gear extant at the
time radio production was diverted from civilian
to military equipment, plus such additional sets as
could be constructed from parts still obtainable
- chiefly by salvage. Consequently we have been
forced to use and to continue to build the simplest
kind of apparatus: modulated-oscillator transmit-
ters and superregenerative receivers. It is no use
pretending that the resulting conditions of opera-
tion have been entirely satistactory, because in
the more congested areas the interference problem
frequently has been considerable. It would be
wonderful if all our transmitters could be crystal
controlled and all our receivers selective superhets,
but that is obviously only something to dream
about. In the meantime, a little constructive work
on the problem is likely to be more productive
than gnashing of teeth.

1f we may bhe permitted to editorialize a
moment, it is our humble opinion that a lot.
of the trouble is directly traceable to an exces-
sively ham attitude toward WERS operations.
In a purely utilitarian setup, organized into local
networks with control, sub-control and field
stations, channels through which traffic flows are
definitely laid out. Except for such special ur-
rangements as may be necessary to take care of
emergencies, a field station normally communi-
cates only with his sub-control station, and the
Jatter only with his own local network und his
main control station. TTnder any reasonably logi-
cal plan of operation the distances in a local net
should be comparatively small. If we could eradi-
cate from the WERS picture the ham’s ingrained.
desire to ‘““‘get out,” and recognize the fact that,
so0 far as the field stations at least are concerned,
the only consideration is that of reliable com-
munication with the immediately superior con-
trol station, we should have gone a long way to-
ward solving the interference problem. For then
we should realize thut there is no justification for
using more power than just the amount necessary

*Technical Editor, QST.

September 1943

for reliable communication with the control sta-
tion, and should also appreciate the value of
directive antennas not only for the purpose of
providing a better signal where it is needed but
also for the purpose of reducing interfercnce to
other networks. An approach from this viewpoint,
plus judicious assignment of frequencies within an
area, should go far toward overcoming congestion.

But be that as it may, a sub-control or main
control station still hus its problems, since by
the nature of the setup it is in general forced to
dispense with such accessories as dircctive anten-
nas. The necessity for having instantly available
communication on at least two frequencies also
poses some technical difficulties, particularly
in reception, because of the mutual interference
set up by two superregenerative receivers op-
erating near the same frequency. An ingenious
solution to this has been worked out in Mas-
sachusetts, and we hope to present the details
in the near future. In the meantime, we are
concerned here with a type of receiver which
provides greater selectivity than the superregen
while retaining its advantages, and also lends
itself to interference-tree operation of two or more
units in the same band. There is nothing new
about the fundamental design, since it is simply a
superhet with a superregencrative detector as the
i.f. system, but we do feel that something has
been accomplished in stepping up performance
with standard tube types.

In this view of the receiver with the r.f. unit installed,
the audio scction is along the left edge of the chassin
and the power supply is at the upper right. The cabinet
is approximately 914 inches square and 7 inches deep.

17



Previous experience with basically similar cir-
cuits had been rather disheartening. Good per-
formance  was possible with acorns and their
equivalents in the r.f. end, but mixer circuits
with ordinary tubes were disappointing — only
special “super” amplifiers such as the hard-
to-get television tubes would give sensitivity
comparable to that of a straight superregenera-
tive receiver.! By direct comparison, the present
model shows about the same effective sensitivity
as a 112-Me. receiver using an acorn superregen-
erative detector. As a matter of interest, weak
signals which were perfectly readable on either
the superhet or accern outfit were just detect-
able on straight superregenerative receivers us-
ing standard tubes; by careful listening it was
possible to tell that the signal was there, but that
was about all. The selectivity was greater with
the superhet thun with any of the other receivers
because its superregenecrative detector operstes
at a considerably lower frequency. Incidentally,
the acorn receiver was far better in this respect
than any of the superregens using standard

tubes, a comparison which seems to hold good in
all the receivers we have observed. This is to be
expected, since the acorns load the circuits less
than their larger brothers at 112 Me.

Mixer Considerations

As we go higher ou the frequency scule a point
eventually is reached where even acorns are in-
capable of operating to advantage. At this point
special diodes are frequently used as mixers,
making it possible to carry the frequency limit
still higher.? Although the diode is incapable of
giving amplification, many of the factors which
tend to limit the effectivencss of multi-element
tubes are missing. From the standpoint of signal-
to-noise ratio the diode is probably us good as
anything which can be devised, so there is no
serious objection to the lack of gain provided the
following amplifiers do not themselves introduce
too much noise. In view of this u.h.f. practice it
seemed reasonable to approach the question of
112-Mec. operation with standard tubes on the
basis that a diode mixer might provide a solution.

! Goodman, * Receivers for 112-Mc. Emergency Work,"
QST, January, 1942,

1 Tewis, ‘““A Microwave Superhet;” QS7', December,

1940.
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Fig. 1 — Circuit diagram of the 112-Mc. superregenerative superhet for WERS main or sub-control gtations.

i = 3-plate midget, app. 5 ppfd.
(National Type UM-15
cut down)

C2 — 50-ppfd. mica.

Cy— 3-30-uufd. trimmer.

500-pufd. mica

Cg— 35-upufd. variable
Type 20035).

Cg— 100-ppfd. mica.

7 —0.002-ufd. mica.

Cr — Sce text.

Cy — 15-ppfd. vanable For band-
apread. use a 2 nlatc vari-
able similar to Ciin parallel
with a 3-30-gufd. trimmer.

Clo _ loo-ppfd. mica.

13 —~0,01-pfd. paper.

e, Cra — 25-ufd. elect., 25 volts,

Cig— . 1-pfd. paper.
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Cas, Caey C17 — 8-pfd.
450 volts.

R1—2 megohms, ,3 watt.

R2— 5 megohms, 15 watt.

R3 — 10,000 ohms, 4 watt.

Rq, Rs—— 50,000 ohms, 1 watt.

Re— 50,000-0hm valume control.

R7 — 0.5-megohm volume control.

clectrolytic,

Rs — 2000 ohms, 1 watt,

Rg — 50,000 ohms, 1 watt.

© Rio— 0.5 megohm, 14 watt.

R — 750 ohms, 1 watt.

Rlz— 15,000 ohms, 10 watts.

Ly — 5 turns No. 14, Y4-inch diam-
eter, turns spaced slightly
more than diameter of wirc;
grid tap 314 turns from
ground end,

L: 1 turn, same diameter as L.

1.4 — 4 turns No. 12, diameter '3
inch, lcnxlh }/g inch.

1.4 = 12 turns No. 21 d.s.c. on L%-
inch form, cIosc wound.

Ls— Same as L4 but tappcd at
center, spaced !4inch away
from La.

Ly -— 10-henry, 50-ma. filter choke.

J - Open-circuit jack.

I' — Interstage audio transformer.

Tz — Power transformer, 250 volts
at 50-60 ma., with rectifier
filament and 6.3-volt heater
windings.

RFC; — 114-inch winding, No. 30

" 8.¢c.c., V4-inchdiameter form.
RFCz ——2.5-mh. r.f. choke.
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Our first attempt therefore centered
around a 6H6 mixer, but after a con-
siderable amount of work the straight

" diode was discarded for the reason
that the superregenerative detector
which constituted the i.f. system was
far from capable of meeting the require-
ment of introducing a minimum of
noise, especially when dealing with
weak signals. Since the superregenera-
tive detector was an essential part of
the system, because of its simplicity,
gain, and ability to handle broad sig-
nals, the only answer appeared to be
to give it a stronger signal with which
to work.

Additional gain before detection can
be secured either by using a mixer cir-
cuit in which some gain can be realized
or else by providing i.f. amplification
before detection. In our case the lutter
would have meant a more complicated
receiver, which we did not want. A pos-
sible alternative to conceding the neces-
sity for an acorn mixer appeared to be
to combine the diode with an ampli-
fier, exactly as is done in the familiar
grid-leak detector. This ‘was tried, using an
ordinary receiving triode, and from the results
described above appears to be at least a satis-
factory solution even though in some respects
it falls considerably short of the ideal. Since
the mixing takes place in the grid circuit, the
plate circuit need handle only the i.f. component,
as contrasted to the more common plate mixing
where all three components — signal, oscillator
voltage, and if.-must appear in the plate
current. Poor amplification at the signal and
oscillator frequencies is, we believe, responsible
for the poor efliciency of plate- or electron-
stream mixing at very high frequencies, but with
the grid-leak mixer amplification is required only
at the intermediate frequency. This requirement
is fairly easily met since the intermediate fre-
quency is comparatively low. The real point is
the efficiency of the grid-cathode circuit oper-
ating as a diode. If the tube is constructed with
fairly close spacing between the grid and cathode
it should function fairly well at 112 Mec. even
though it utilizes standard construction. We have
obtained about equally good results with both
7A4s and 6J5s; TA4s were used in the receiver
shown chiefly because their more compact con-
struction makes them look as though they ought
to work better in this frequency region — and of
course they do permit the use of somewhat
higher L/C ratios than can be used with 6J5s.

The choice of an intermediate frequency will be
determined to some extent by local conditions.
The lower it is the better the selectivity, but
superregenerative performance is generally bet-
ter at the higher frequencies. Also, for stability
it is advantageous if the local oscillator can be
operated on a relatively low frequency, which in
turn means that the i.f. should be high. A rea-
sonable compromise seems to he to put the i.f.

September 1943

‘The r.f. unit, congisting of the mixer, high-frequency oscillator
and superregenerative detector, is built on a4 small subchassis. The
hole between the mixer tube and antenna binding-post assembly
is for screwdriver adjustment of the i.f. transformer primary.

in the vicinity of 28 Mec. The frequency should
not be such that harmonics of the superregen de-
tector fall in or near the 112-116-Mec. band, nor
should it be subject to interference from other
services such as police raudio operating in the
region above 30 Mec. We used 26 Mec., finally, so
that the local oscillator in this particular receiver
has to tune from 86 to 90 Me. to cover the 112 -
116-Mc. band.

Circuit Details

A complete circuit diagram of the receiver is
riven in Fig. 1. Because an old cabinet we hap-
pened to have available was large enough to
permit it, we included a power supply with the
receiver proper. Although this is convenient, it
also turned out not to be an unmixed blessing,
since the audio transformer coupling the super-
regenerative detector to the first audio stage
picks up some hum from the power transformer
despite the fact that in the actual set it is placed
us far as possible from the transformer and has
its windings oriented so that the coupling is
