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May we design a war unit to your application?

. ° Engineering starts with research, continues through the
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of quality and production {low.
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Some time ago I retired, just a good, old-fash-
ioned, real-American retirement...thought I had
served my time and done my share.

When the war started I went back to work. ..
a good tool maker can do a lot to help lick those
fellows, you know. And it is fun to work for my
boy. I'm proud of him and proud of America
that makes men like him possible. He had the
same start I had only now he owns this shop.
And that is one of the things we are all fighting
for—to preserve that American FREEDOM of

opportunity. -
hallicralters

Pardon me, I've got work to do now. When
CHICAGO, U. S. A

the war’s over look me up—on the front porch.



From Alaska to Australia, Hallicrafters short
wave radio communications equipment is in the
front lines of communications with our military
forces. No task is too great for this rigidly con-
structed, time-tested communications equipment.
Built from peace time experience to serve our
country in war time.

When once again Hallicrafters can make avail-
able communications receivers for civilian use,

there will be many important engineering ad-

vancements for better performance.

Model $-29 lillustrated). A

completely self-contained

portable short wave com-
munications receiver.

.
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hallicrafters

‘CHICAGO, U.S. A.
World’s Largest Exclusive Manufacturer of
Short Wave Radio Communications Equipment
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Section Communications Managers of the A.R.R.L. Communications Department

Reports Invited. All amateurs, especially League members, are invited to report communications activities, training
plans, code classes, theory-discussion groups, civilian-defense building or planning each mid-month (16th of the month for
the last 30 days) direct to the SCM, the administrative official of ARRL elected by members in each Section whose address
is given below. Radio Club reports and Emergency Codrdinator re ﬁorts re{resentmg community organized work and plans
and progress are especially deasired by SCMas for inclusion in QST. ARRL Field Organization appointments, with the
exception of the Kmergency Codrdinator and Emergency Corps posts, are suspended for the present and no new appoint-
ments or cancellations, with the exception named, will be made. This is to permit full efforts of all in Emergency Corps plans.
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Elligh-Speed Rutomatic Radiotelegraph Assemblies

These two photographs illustrate « complete automatic transmitting assembly (upper photo-
araph) and an automatic receiving assembly (lower photograph). Installations of this type are
typical of the high-speed radio telegraph equipment employed by such international commer-
cial companies as R.C.A. Communications, Mackay Radio, Globe Wireless, Press Wireless . . .
and military services everywhere.

The McElroy Manufacturing Corporation is the largest organization in the world devoted
exclusively to the design and production of equipment for the transmission and reception of
dots and dashes.

As creative telegraphic engineers, we are leaders in our field. We create. We
design. We build. We do not imitate and we do not copy. And we can deliver.
Our corps of experienced engineers and crattsmen are at your disposal.

MANUFACTURING CORPORATION
82 BROOKLINE AVENUE BOSTON, MASSACHUSETTS
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CONGRATULATIONS, SON

'To You soldiers and sailors who have
just sent and received your first actual radio
message, our congratulations. When you did
that, a new radio operator was born.

Now you have tasted the mastery that goes
with radio. You see more clearly that this earth
is but a tiny sphere, and you know that the
radio operator holds its intelligence in his hand
and mind, its utmost distance no more than a
fourteenth of a second away.

‘You are more than a young fellow fiddling
with a technical subject. You have work to do,
to help get this war won — a war in which
every move by every unit is first dependent
upon the skillful handling of communications.
Soon your training will be completed and you’ll
move to a battle front — afloat, on the land
or in the sky. You are eager to get going,
because what you have to do there is of superla-
tive importance and you know it. You know the
magnificent record of the radio operator, you
know that the message must get through,
and you are resolved to uphold those high
traditions. Because you have had the benefit
of good training, and because you are an
American with 4 job to do, we know that you
will do those things well and that you'll write a
new chapter in the rich history of radio.

When thls war is over and you come home
again, you're not going to forget about radio.
There is something chronic about that radio
bug; it gets under your skin and there seems
to be nothing that will permanently neutralize
it. It will be a part of your life, that ability to
exchange thoughts in a twinkling regardless
of the distance. Thousands of pre-war radio
amateurs now feel the same way — the very
men who, in fact, are in large measure respon-
sible for creating the kind of gear with which
you work. When the peace is won, these men
will be back on the air as amateurs. You'll
probably want to become a radio amateur,
too, with your own station and the right to
tinker circuits to your heart’s content and the
ability to converse with your similars every-
where. It will be one way in which you can give
expression to your own ideas in radio and put
to work for your own pleasure the skill that
you are now acquiring. Perhaps you’ll even
have some tlme to think about that after-the-
war station you're going to have. For Amateur
Radio is one of the symbols of the democratic

way of life and you’ll find it waiting here for
you when you get back.
Congratulations, son — good luck and a safe
return!
K. B. W.

SABOTEURS AND SPIES LOOSE

ATTENTION, amateurs! The FBI re-
cently announced that a new crop of highly-
trained Nazi saboteurs was about to graduate
from a crack Berlin saboteur school and be
loosed on the world. Some of these men -— and
women, maybe — will be sent to the U. 8. to
hamper war work, undermine production, de-
stroy factories and materials of war destined
for our fighting forces overseas, upset our
utilities. The intelligent, watchful cosperation
of every American citizen is needed if these
saboteurs’ activities are to be neutralized.

Since before Pearl Harbor we have been
warned of enemy activities in this country.
More than 218,000 reports have been turned in
to FBI and approximately 13,000 apprehen-
sions of enemy aliens have been made. All
reports are investigated, regardless of their
seeming unimportance, and in many instances
valuable leads are developed which uncover
enemy activities on our soil.

For instance, an observant Connecticut aer-
ial photographer, suspicious of an unusually
large order for photos, informed the FBI, who
identified the purchaser as an enemy spy
furnishing his country with information con-
cerning our aircraft production. A Connecticut
ham, driving through the countryside, noticed
a partially-concealed ‘‘amateur’ array in a
locality where no amateur station was known
to exist; investigation disclosed that it was
being operated by a Nazi sympathizer. These
are but two incidents typical of dozens which
have occurred in every section of the country.

FBI lays down four rules for citizen co6pera-
tion which every amateur may well take to
heart. First, any individual’s information may
provide the essential clue in apprehending an
enemy agent. Second, don’t fail to report an
item because you think somebody else may do
s0. Third, no report is too ‘“insignificant” to be
considered by FBI. Fourth, keep posted on
‘““persons wanted,”’ whose photos and descrip-
tions are displayed in police stations, post
otfices and other public buildings.



The amateur has a double duty. His is a
peculiarly important trust, not only to keep es-
sential radio information to himself but to be
everlastingly alert to spot those who would
attempt to procure such information for in-
iquitous purposes. A natural curiosity on the
part of a fellow amateur toward new radio
developments is no cause for alarm, but undue
interest on the part of a stranger must be
viewed with suspicion. Don’t go ‘“witch hunt-
ing”” ~— but don’t go to sleep, either.

Amateurs have always been allergic to radio
conversations within earshot. A chance remark
overheard, a too-zealous interest in the com-
monplace, an inexplicable fact or occurrence —
these may constitute the germ of an idea that
all is not well. Many ordinary citizens have
contributed by the simple process of keeping
mentally awake and reporting facts which
aroused their suspicions.” Certainly amateurs,
with their previous training in keen observa-
tion and analysis, can do that job as well or
better than the general public.

If you have a sincere doubt of a situation
which might imperil the national security,
don’t go sleuthing yourself; report the facts to
the nearest FBI office and let the G-men in-
vestigate. True, it gives them more work but,
by their own statement, they would rather
have too many than too few reports. And,
above all, don’t make the mistake of assuming
that any suspicious incident is too trivial —-
FBI records disclose that some of the most
dangerous espionage rings were initially un-
covered through reports of seemingly minor
details by vigilant citizens. Where countless
lives and invaluable production are involved,
overzealousness is far better than negligence.

¢ AL S,

YOUR NEW EDITOR

I REVERT to the first person long enough
to make a statement on a matter very close to
me.

It seems to be almost a tradition that I am
the editor of QS7T. For nearly twenty-five
years my name has so appeared in the mast-
head. An exception occurred in 1938, when the
late Ross Hull brilliantly earned that right
and carried the title for a few short months

before his tragic death. I resumed it then. Now
it has been won again.

I have named Clinton B. DeSoto editor of
@ST. As my executive assistant for editorial
matters he has been doing the work for over a
year, and doing it superlatively well. Let him
have the credit. It puts no strain on your
imagination to realize that these days it takes
a great deal of running at Headquarters to
stay in the same place. What with Bud and
John off to the wars and Charlie and me
overloaded with war-aid matters and war-
time League problems, things have long since
reached the point where I'm no more this
magazine’s editor than I am its grandmother.
Clint, with the able help of Lou and the sound
advice of George and Don, does the work, and
I believe in giving him the kudos and lettmg
the world know that he’s the one.

It isn’t as if Clint DeSoto were a new and un-
tried factor in our lives. He was an assistaunt
secretary of the League for twelve years before
taking over editorial matters early last year.
He knows the League backward and forward,
has traveled the country over as a speaker at
conventions and club meetings. His innumer-
able QST articles witness that he is both
good technician and an unusually competent
Journalist, particularly his special articles on
the wartime radio training establishments. He
is the author of several books, including our
own Two Hundred Meters and Down, the his-
tory of the amateur movement. The issues of -
QST he has turned out in the past year are
proof enough of his editorial and administra-
tive abilities.

I have had occasion before to remark
that, of all my ARRL work, ¢ST is my first
and greatest love. It always "will be. I am re-
taining a place for myself in its picture, under
the title of general manager of ARRL publica-
tions. It will still be my duty to act as the
liaison between the Board of Directors and
the editorial staff, to see that QST continues
to be of the maximum utility in advancing
the policies of the League and in assisting its
members in their problems. And on this page,
which is a sort of Secretary’s page anyhow, 1
shall continue to see you and to sign myself

K. B. W.

—————E————

« SPLATTER ~

GRBA, PSE

Lo FACILITATE prompt mail delivery de-
spite its reduced personnel, the Post Office De-
partment on May 4th announced a zoning system
to be put into effect in 178 of the larger cities
which will eliminate multiple sorting of mail in
ruilway post offices and terminals.

8

Under this system each city is to be divided in-
to numbered zones. These zone numbers will then
form part of the mailing address. For example,
note that ARRL Director E. Ray Arledge’s ad-
dress (p. 8) now reads, “Miami 37, Fla.” Miami
happens to be one of the first cities to have put
this new zoning system into.effect, and W5SI
happens to live in Miami’s zone 37, so he has
added that numeral following the name of the
city.

If you live in a city of 50,000 or more popu-
lation, inquire at your post office if and when this

(Coniinued on poge 41)



OST Visits Camp Hood

Radio in the Tank Destroyers

BY CLINTON B.

"M HErE's 2 new kind of American soldier
in this war. Newer than the paratroopers or the
commandos, he is a combination of infantry and
artillery, armored force and mechanized cavalry.
Newer than the blitzkreig, he was evolved in
answer to the panzer attack. New as U. S. par-
ticipation in this war, two years ago he was first
conceived as the nebulous answer to an unsolved
problem, a year ago first went into training.

He is & TD — a member of the Tank Destroy-
ers, the latest arm in the arsenal of modern
warfare. Everything about the TDs is new and
different — their purpose, functions, technique,
organization. New and different, too, are their
weapons, small and large, and their methods of
communication — including their training of ra-
dio operators and technicians.

So new are the Tank Destroyers, in fact, that
many American citizens still don’t quite know
what they are or how they accomplish the pur-
pose implicit in their name.

Up to a point the name of the Tank Destroyers
is self-explanatory. The trouble is that it is the
name both of a principle of warfare as well as of
individual weapons and soldiers. You've heard
the massive armored vehicle with its heavy
3-inch anti-tank gun at left in the photograph
below called a “tank destroyer.” It is -— but so
also are the foot soldiers on the right. Each is a
gingle unit in an elaborate organization — the
tank destroyer battalion — created for the spe-
cific purpose of defense-by-attack against the
shattering spearhead of armored might.

The Tank Destroyers represent a new phi-
losophy in warfare — the combination into one
group of those military elements whose objective
it is to stop the enemy’s tanks and break up his
offensive or render it ineffectual.

But don’t be misled. The TDs are not a de-
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fensive arm — except to the extent that a boxer
feinting for an opening is on the defensive,

That isn’t clear? A capsule lesson in kinder-
garten tactics may help. First of all, historically,
wars are waged not primarily to fight battles but
to win booty and territory. In theory it is not
supposed to be the soldier’s job to kill another
soldier; his job is to overwhelm the civilian popu-~
lation. Unfortunately for theory, of course, the
civilian population in turn sometimes constitutes
itself an opposing army and fights back.

If the opposition develdps into anything like
parity a stalemate results, and, as far as the
aggressor is concerned, he is defeated — he can-
not now achieve his objective of conquest. Of
course, he’ll continue fighting to keep from being
conquered himself, but that’s only incidental to
the theory involved. The point is that, to win a
victory, one side or the other must establish
superiority.

It follows that the correct use of an army is
not to fight another army on equal terms but to
annihilate weaker forces. And when opposing
forces become numerically similar, some other
‘means of establishing superiority must be found.

The historic way of achieving such superiority
is by inventing superior weapons — the slingshot
vs. the hurled stone, the arquebus vs. the long
bow, the repeating rifle vs. the musket, the tank
vs. the machine gun.

That’s how the armored tank came to be in-
vented. It provided a means of killing the enemy’s
soldiers in relative security, its occupants pro-
tected against their fire and equipped with heav-
jer armament. The tank became the superior
weapon that supplied the margin of strength
required for victory — at least until the other side
also began to use tanks. Then parity was once
more restored.

But remember— parity is a violation of the

Tankbusters in action. Left — M-10 tank destroyer. Right — Pioneers with Molotov cocktails and grenades.
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basic principle of war. When soldiers fight other
soldiers on equal terms or tanks fight other tanks,
it’s bad military practice. You fight a rifle with
a machine gun, a machine gun with a tank, a
tank with a —

Ah, with what? That is — or was — the ques-
tion. Until the advent of the tank destroyer, the
only answer (except for field artillery, which
demonstrably was at a disadvantage) was another
tank. That’s the way the Russians stopped the
(German blitzkreig — at the outset. The trouble
with this system is that you might stop the
enemy’s tanks but you’d probably use up all your
own in doing so — and then you’d have none left
for the counterattack you must make to clean up
the rest of the cnemy’s army and establish victory.

The need for an effective anti-tank arm became
clear early in the present war, but the solution
was not 80 clear. It took a brilliant and aggressive
lieutenant colonel named Bruce — now Major-
Gen. A, D. Bruce, commanding officer of the Tank
Destroyer Center at Camp Hood — to figure out
the answer and drive it through to adoption.

That answer was the Tank Destroyers — an
integrated aggregation of specialist vehicles,
weapons and men, built around a key weapon
consisting of a heavy anti-tank gun mounted on a
lightly-armored vehicle with much greater speed
and agility than the heavily-armored tanks — a
weapon which could be built at lower cost than
a tank.

But the tank destroyer is not just a heavy
mobile anti-tank gun. True, there is a weapon of
that name, but it is only one of many used by the
Tank Destroyers. Every method known capable
of smashing tanks is employed, from the high-
velocity shells of self-propelled 3-inch guns and
the massed channeling fire of an ambushing bat-
tery of flat-trajectory 3-inch guns to the guerrilla-
like tactics of tank hunters armed with sticky
grenades and Molotov cocktails.

Included is the TDs’' latest weapon—- the
‘““bazooks,” until recently a carefully-guarded
secret. With this incredible weapon -—a Buck
Rogers gun come to life —one man at short
range can do devastating damage.

Then there are the two-man reconnaissance
teams — the pioneers, blood brothers of the com-
mandos and the rangers — who scout out enemy
positions, mop up occupied villages and even
fight unwary tank crews with tommy gun and
pistol. They work in pairs, each man covering the
other, one carrying-a submachine gun and the
other a .45 automatic. Deadly 28-inch bolo
knives and miscellaneous other murderous gadg-
ets may also be used on occasion.

The Wild West lives again in the training these
men receive. They learn to shoot with a modern
crouch version of the Old West’s off-the-hip
firing, aiming at sounds rather than by sighting
— with 80 per cent accuracy in the daytime, 60
per cent in the dark. Their scouting and stalking
technique is pure American, too, based on au-
thentic Indian lore. In fact, they had a full-
blooded Apache Indian instructor teaching at
C'amp Hood.
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TD Tactics

The TDs fight tanks not by matching brute
strength with greater strength but by thinking
and acting faster than the enemy, solving his
plans and thwarting them. It is a case of the agile
boxer defeating the ponderous slugger by superior
speed and skill, penetrating his guard with light-
ning jabs while eluding his roundhouse swings.

The TDs hunt the enemy until they find him,
stalk him until he gets in a vulnerable position,
then ambush his tanks and demolish them with
superior fire power. This superior fire power is
achieved by getting more hits per minute. A tank
destroyer fires four or five rounds from one posi-
tion, then dashes off and reopens fire before the
tank’s guns can begin to register.

The Tank Destroyers are organized in bat-
talions like the artillery, held as & mobile reserve
in support of an Army division or corps.

The entire tactics of the Tank Destroyers is
based on communications. Skill in ambushing and
stalking requires the keenest senses and fastest
reflexes=— and an army’s communications net-
work is but an extension of its sensory system, the
nerve system linking reconnaissance and field
units with the guiding intelligence represented by
the command.

The Tank Destroyer must see the enemy be-
fore he himself is seen, hear him before he is
heard — and then, with the enemy still unaware
of his danger, strike swiftly and hard, beating
him to the punch, smothering his attack, throw-
ing him off balance and opening the way for the
counterattack.

Such an operation requires detailed, infallible
reconnaissance. Scouts, advance units, observa-
tion aircraft — these must search out everything
there is to be known about the strength and
movements of the enemy, and, each by his several
means of communication, flash the intelligence
back. These communications links must not fail.
Should reports received from all but one sector be
favorable and that one missing sector hold the
key to hidden strength, disaster may result. Said
Lt.-Gen. Lesley J. McNair, chief of the Army
Ground Forces, addressing the TDs: “ Your warn-
ing network must be multiple and surefire. Recon-
naissance i8 of no avail if its results cannot be
communicated to the fighting elements.”

Again when the enemy has been found and the
surprise assault launched, communications is the
indispensable codérdinating mesh. The TDs may
be compared to a boxer’s jabbing left, the sup-
porting tanks to the cocked right hand waiting to
smash through the first opening., Often the mo-
ment when that opening will appear cannot be
predicted, but the instant it is sighted, the eyes —
reconnaissance — must spot it and the reflexes —
communications — must signal the vital informa-
tion swiftly and accurately.

Only radio can do the communications job re-
quired — and only radio (apart from a modicum
of visual signaling where radio silence is impera-
tive) is used by the TDs. You can’t run a tele-
phone line to a moving vehicle. There isn’t a wire






circuit in a TD outfit — except for the interphones
in the destroyers, and these use the radio receiver
audio systems!

1t isn’t the conventional military radio, how-
ever. It’s the new World War II variety, where
every tank destroyer is two-way radio-equipped
and every man in the outfit can double as a radio
operator.

In a typical TD battalion the vehicles range
from jeeps through assorted command and ar-
mored cars to the huge but incredibly agile M-10
tank destroyers carrying turreted 3-inch guns
and the half-track towed 3-inch guns which can
demolish the heaviest tank with a single shot.

Many of these vehicles carry their own two-
way radio installation. The equipment is of two
basic types. Medium-frequency amplitude-modu-
lated ’phone-c.w. is used, principally for com-
munication with other units — air-ground and
higher-unit liaison and the like. The second type,
for intrabattalion work, is f.m. and uses voice
exclusively.

Each TD battalion has a regular communica-
tions complement of specialists. In addition
there are a number of voice operators in the
battalion — men who have received a little train-
ing in radio theory and maintenance and a lot on
operating and procedure, and who also have a
knowledge of visual signaling (blinker and wig-
wag, ground panels for signaling to aircraft, etc.),
pyrotechnics and cryptography.

From that point on each man in the outfit is a
radio operator. Every member of the TDs is
trained as a voice operator — enlisted men as
well as commissioned officers. Gunners, motor
mechanics —all know how to put the trans-
mitter on the air and communicate by standard
procedure. During an engagement any man in a
crew may be called upon to take over the duties of
radio operator.

That applies only to the voice-operated equip-
ment, of course. Operation of c.w. sets naturally
requires more thoroughly qualified operators.

All c.w. work is carried on at relatively slow

speeds, absolute accuracy being more important
in TD work than speed. Battalion operators, for
instance, need only have a receiving speed of
10-16 w.p.m. This may seem low —but to
receive at such speeds accurately under battle
conditions, in moving vehicles or under fire, often
through jamming or blanketed by QRM, is far
from simple.
+ In the TDs the maintenance men and tech-
nicians are called radioelectricians. The six radio-
electricians in a battalion have numerous sets
to maintain — which may mean anything from
replacing a microphonic tube to the complete re-
building of a complex f.m. transmitter-receiver
wrecked by enemy fire.

A good TD radioelectrician could readily qual-
ify as stand-in for a miracle man. Usually lacking
’anythmg approaching shop facilities, routine re-
pairs and adjustments are made right in the field.
These men become experts at improvisation.
They learn to rig jury antennas out of stalks and
barbwire; they’ve even found that a set will work
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with a dra.gging wire for an antenna while the
vehicle is in motion. Tricks like replacing a
defunct i.f. transformer w1th r.c. coupling become
second nature.

Radio in the tank destroyers can be summed up
in the phrase: “ It has to work.” So vital is the
need for communications and so great the reliance
placed upon it that failures cannot occur.

And it does work. Even the hard-to-satisfy old-
time cavalry and artillery officers have learned to
swear by it. One reason the TD commanders
place such high value on radio is that it gives
them a ringside seat for the entire action. Ordi-
narily in battle the scene as a whole is s0 confused
that even observers in key positions have diffi-
culty seeing what is going on. With the multi-
channel push-button receivers, however, they can
listen to the whole fight simply by pushing
buttons.

Tankbusters Are Tough

The tank busters claim they have the best ma-
chines and the toughest men on earth. After what
we saw of the training at Camp Hood, we've no
inclination to argue with them about it. Not after
those obstacle courses, for example; we’ve seen
none to compare in their demands on stamina,
agility and courage. Or after the sight of coverall-
clad soldiers worming their way across jagged
terrain under machine gun fire — with streaking
tracers not 3 feet above their rumps but 12 to 18
inches above and with land mines exploding all
around.

And certainly not after hearing some of the
scattered tales now beginning to drift back about
the first TD units to see action in Tunisia. Here’s
just one, to show what we mean. It’s about an
M-10 tank destroyer and its crew waiting along-
side a road, nominally in enemy territory, to am-
bush a column of Nazi tanks reported by scouts
to be heading that way. The scouts were right,
too; the leading tank showed up on schedule over
a ridge 1000 yards away. Bracing themselves for
the shock when the 3-inch gun would be fired,
the crew looked expectantly at the gunner. He
sat there calmly, unmoving. The column came
rapidly nearer, the leading tank now only 00
yards away. Still the gunner didn’t fire.

“What are you waiting for?” the lieutenant in
command demanded. *“ Why don’t you shoot?”

“Hell, ’'m only waiting until they get near
enough so’s I can draw a bead on ’em,” was the
gunner’s unperturbed reply. Finally, when the
leading tank was only 400 yards away, he fired,
knocking its turret cleanly off with the first shot.
The remaining tanks, so the story goes, promptly
turned and scattered. They’d had enough of the
Tank Destroyers.

The motto of the TDs, blazoned around the
cougar’s head on their insignia, is ““Seek — Strike
-— Destroy.” Selected in competition from a num-
ber of entries, it ba.rely edged out the second
choice: “(Funs and Guts.”

Somehow, we almost wish that sccond motto
had been chosen. No words could better describe
the Tank Destroyers.



Above — Voice operators in a ‘TD battalion operating Aboui .w. operator in action, key strapped on
push-button f.m. set installed in a command car. A.m. voice may also be used (note microphone).
Below — Voice procedure class. Wall charts and visual Bel, Battery of tape machines, each operating ata

cartoon-type lessons augment lecture instruction. different speed transmit hand-recorded code instruction.

bore — Voice operators studying a standard f.m. bove — (.w. operators in code class, Students move
et. They learn tuning, adjustment and maintenance. up from table to table as their code speed increases.
Below — An operator’s class on a field problem. A Below — Preventive maintenance class for c.w. op-
forest of antennas rises ahove the motorized caravan. erators. Students study gear as instructor lectures.




Radio Trainiig at Camp Hood

N Ew as the tank destroyers themselves,
as efficiently and cleanly engineered to do its
training job, is the “ Home of the Tank Destroy-
ers’”’ — Camp Hood.

There — deep in the heart of Texas, where the
stars at night do shine big and bright —in an
orderly new camp comparable to a suburbanized
city, the Tank Destroyers are trained in a
rugged, wrenching routine that makes supermen

" capable of battling 30- and 60-ton monsters out
of ordinary American men and boys.

As though Nature had fashioned it apecifically
for this purpose, the vast reservation includes
terrain of every character required in tank-buster
training — flat, dusty plains blending into rolling
farmland bordered by wooded hill country with
sharp ridges and ravines.

Appropriately named in honor of the great
Civil War General, John Bell Hood, whose Texas
Brigade achieved immortality in the War between
the States by tactics providing historical prec-
edent for those of the present TDs, Camp Hood
first began to sprout on the fertile farmland ad-
jacent to the village of Killeen in February, 1942.
To the site — chosen in January by the com-
mander of the TDs, Major-Gen. A. D. Bruce,
who saw in it the complete answer to the varied
requirements of TD training — came the nu-
cleus of the Tank Destroyer command, which had
been officially initiated only a week before the
declaration of war — on December 1, 1941, to be
exact — at Fort George G. Meade, Md. By July a
preliminary training program had been instituted
and on September 18th Camp Hood was officially
inaugurated as the Tank Destroyer Center.

At the time of our visit, seven months later,
Camp Hood proper was a finished entity. Along
miles of broad avenues, criss-crossed by numbered
streets, stood hundreds of wooden buildings spot-
less in gleaming white paint — all construction
finished, debris cleared away, grounds and streets
orderly and clean. Only across the reservation, at
North Camp Hood, a new “sub-division” where
a part of the training program is being trans-
ferred, was construction still in progress,

It was a Sunday afternoon when the south-

bound Texas Special unloaded at the Katy sta--

tion in Temple and delivered us to the waiting
TD driver. Thereafter for three days we lived the
life of a soldier in mufti at Camp Hood.

If you’ll come along we'll try to picture the
character of the men and their training we saw
during those three days.

Tank Destroyer radio training for enlisted men
is carried on in three distinct and separate phases.
The first of these is the Replacement Training
Ceuter, where preliminary training is given all
categories of prospective radio operators. The
second is the Radio School, where detailed class-
room and field instruction in theory, operating
and practice, is given. The third is the Advanced
Unit Training Center, where specialist students
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are given collective training under field condi-
tions and codrdinated into a skilled, smoothly-
running team,

There are officer training and OCS schools at
Camp Hood, too, but this story concerns the en-
listed men’s training as we saw it there.

Replacement Training Center

At the Replacement Training Center, under
the command of Col. Walter Dumas, the TDs
receive their initial training — 13 weeks of it,
unless they show that they have the stuff to make
c.w. operators or radioelectricians, in which case
they take only the first nine weeks and then move
over to the TD School for specialist training.

In that first nine weeks of training every man
acquires a grounding in the basic essentials of
radio communication. The course begins with a
general outline of TD communications and then
goes into detail with fundamental electrical and
radio theory (through d.c. circuits and Ohm's
Law), rudimentary explanations of the charac-
teristics of radio communication (f.m. vs. a.m.,
ete.), a solid chunk of training in voice procedure
(17 intensive hours of lecture and drill) including
field net operation, and enough instruction in the
operation of radio equipment to teach the student
what switches to throw and what knobs to turn.

The bulk of the men completing this initial nine
weeks of training — those scheduled to become
voice operators — stay on at RTC for four addi-
tional weeks and then are placed on the battle
replacement lists for unit training. A great deal
of ground is covered in that four-week period.
Imagine learning the following in that time:

Visual signaling (flashlight and wigwag, as well
as ground panels for signaling aircraft), message
center procedure, messenger training (everything
but the delivery of singing telegrams), cryptog-
raphy (10 hours to acquire a lifetime’s knowledge,
including those trick adding-machine-type en-
coding and decoding machines), pyrotechnics,
and messages and signal orders (which to a traffic
man means the chapter on message handling —
Army style).” At the end of the list comes ten
hours of preventive maintenance for radio equip-
ment.

It might seem that to train a man in all these
subjects in so little time would mean giving him
at best only a superficial smattering of knowledge.
But such i8 not the case. Capt. N. J. Cummings,
the competent S-3 officer who prepared the
courses, has done such a thorough job that any
student with sufficient native intelligence can
acquire and retain all the essentials required.

Part of the reason lies in the effective visual
training methods and practical demonstrations
employed. In cryptography, for example, large
wall charts with overlapping pin-up strips which
relate the various steps in coding and decoding
replace the formal texts and much of the lecture
discussion that would otherwise be required.
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Radioelectrician training in the Tank Destroyer
School’s communications department at Camp Hood.
Top — Shop practice. Each pair of students is sup-
plied with a comprehensive field tool kit, exactly as
used in actual service, including every useful type of
hand tool. Small receiver kits, etc., of standardized
design are assembled by students working in teams.
Above — Shop class instructor explains the construc-
tion of the simple receiver kit being assembled by the
students, with the aid of large wall-chart pictorial lay-
out and circuit diagrams. Note the super-scale mockup
of a standard test instrument panel at center left.
Below — Practical equipment class in session. Stu-
dent teams follow instructor’s explanation of standard
TD radio equipment by locating parts and tracing
wiring on actual sets. Working breadboard models
which duplicate circuit diagrams aids in visualization.

Above— A typical TD radio operator ready for
action — of any kind! 'The all-frequency SCR 193
transmits on either a.m. *phone or c.w., while the tommy
gun promises high-speed reception for enemy snipers.

Below — In the TD Radio School lab experienced
technicians periodically check and align the dozens of
standard sets required for class instruction. Every set
is *‘on the nose” before a student gets it — except for
those in which trouble is deliberately introduced for
the purpose of giving practice in servicing equipment!

Bottom: — Three officers at the TD School watch a
lab technician check over a standard low-powered f.m.
transmitter-receiver. L. to r. ~— Lt. Rein, an ex-amateur
operator, Pvt. Lewis, Major Devine and Lt. Wilder,
W3EZG.

Official U. 8., Army Signal Corps—Camp Hood Photographs




Again, in the voice procedure class large cartoon
charts make the same point in a single sketch that
an hour’s lecture would require — and do it more
lastingly.

In network classes twenty minutes of lecture
explanation is followed by two hours of practical
work over actual circuits, the students being
grouped at code practice tables with mikes
plugged into the keying circuits. QRM from the
fellow beside you? Sure — but that’s the way it
is in the field, too. Anyway, the man you’re
working is several tables away and the only way
vou can hear him is through the ’phones. It's
good training, for when the next step — actual
field operation —- comes along, there’ll be a moni-
tor acting as an enemy station, breaking in on the
channel, trying to jam you or mislead you with
false messages.

The same general methods are applied in teach-
ing theory and set operation. Again large charts
show the radio spectrum in terms of the fre-
quency channels used by the TDs, as well as the
respective sets used and their functions in the
overall military picture. Other charts illustrate
proper and improper practices — location of sets
for various jobs and in different terrain, their
practical ranges and so on. In set operation the
students work in teams on actual equipment,
learning step-by-step adjustment procedure by
duplicating the instructor’s “Throw switch on,”
“ Adjust trimmer No. 1 for maximum noise level,”
“Adjust trimmer No. 2 . . .” and so on.

Learning by seeing and doing — that’s the way
radio operators are trained at Camp Hood.

Tanik Destroyer School

But that'’s only the beginning. The more in-
tensive radio training for radioelectricians and
e.w. operators is given at the Tank Destroyer
School, commanded by Brig. Gen. Hugh T.
Mayberry. Not less than 1500 new faces each
week come to the T'D School’s Communications
Department, headed by Major Park W. Bailey.
There men with the proper aptitude and qualifi-
cations receive a full-scale education in radio in
8 weeks — the shortest and perhaps the most
intensive course of its kind given in any of the
military services. .

‘The training course, developed by Major D. J.
Devine, is unique in both brevity and scope. It is
a course with a highly specialized objective — to
teach everything there is to know about the
operation and maintenance of the three specific
types of TD radio sets. “ We teach them sets —
not abstract principles,” Major Devine explained.

Because of that specialized purpose the course
differs considerably from the more general radio
training courses given elsewhere. The limited
objective is only part of the reason why the
eourse has been 8o successfully compressed, how-
ever; equally important in that result are the
novel training methods employed.

Here, too, there is great emphasis on visual in-
struction and learning by doing. ‘Sometimes
we’re accused of being ‘chart happy,’” Major
Devine admitted. “But we don’t mind — the
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important thing is that the students do learn our
way.” Evidence of this emphasis on charts and
super-scale mockups may be seen in the accom-
panying classroom photographs.

Dissecting the course, the first week begins
with orientation, giving the students a preview
of what they are to learn and why., During this
period each student is given a series of aptitude
and classification tests designed to tabulate his
personal characteristics and abilities — of which
more later.

Then the detailed training begins. On the tech-
nical side the course is divided-roughly into two
halves — the first covering theory and the second
practice.

Perhaps the word ““theory” should have been
put in quotes; certainly that part of the course is
anything but theoretical. 1t represents a well
balanced grounding in fundamentals, presented
in down-to-earth working fashion rather than as
abstract principles. Lab experiments, display
boards and an RCA “ Dynamic Demonstrator’’
translate textbook rules into visual examples.
There are four weeks of this combined lecture-
demonstration teaching.

Concurrently, the elementary shop work, which
occupies a total of 43 hours, is begun. At the start
of this class each pair of students is provided
with an elaborate T-48 metal tool chest exactly
as supplied TD maintenance men in the field.
This kit contains some two dozen tools — every-
thing from a half-dozen pairs of pliers and as
many assorted screwdrivers to a soldering iron,
files, ball peen hammer — even to an oil can and a
flashlight.

Thus equipped, the students start assembling
standard Meissner receiver kits in teams. Shop
work continues throughout the course.

After the fourth week, theory having been
completed, the practical equipment phase begins.
Here the purpose is to acquaint the student in
complete detail with each specific type of equip-
ment used by the TDs.

The first two weeks in this class are devoted to
a.m., beginning with the compact, low-powered
SCR-245 and finishing with the old workhorse
SCR-193 and its modern successor, the SCR-506.
In the concluding two weeks f.m. sets — the flea-
powered SCR-610 and the SCR-608 command
set — are studied.

Throughout, the students work in teams with
actual equipment, correlating the units part by
part with the instructor’s lecture and huge wall-
chart circuit diagrams. One such diagram will use
ordinary schematic symbols; beside it may be a
duplicate with actual parts mounted over the
symbols. Interconnecting wires on the diagrams
are colored to correspond with the color-coding
in the equipment.

As the class begins study of a particular piece of
gear, sectional diazrams showing separate units
and sub-assemblies are shown. On succeeding
days the diagrams become more detailed and
complete. The location, function and detailed
characteristics of each part, every piece of wire,

(Continued on page 82)
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Rebuilding TR-4s for Non-Priority Tubes

Solving the Replacement Problem with Standard Receiving Types

BY DON H. MIX,* WITS

What to do when you can’t get HY
tubes for your WERS Abbott TR4s is the
timely subject of this article. A simple
revamping job to accommodate available
tubes from the standard replacement
list provides a ready answer to the prob-
Jem. Under tests on the air, the non=-pri-
ority job stands right up with the best.

P ERHAPS your local WERS gang is up
against a problem similar to the one which faced
us in Bristol, Conn. When the Defense Council
voted an appropriation for gear for the local net,
we thought we were lucky to be able to pick up
several new TR-~4s from one of the dealers in the
vicinity. The catch came when we found out that
the special h.f. tubes for which these sets are de-
signed weren’t obtainable at any price — or on
any priority which could by any stretch of rule
interpretation be brought within our reach. Of
course, we knew that WERS gear has been built
around standard receiver-replacement tubes, but
we weren’t sure that they could be made to work
satisfactorily in the TR-48 without alterations
equivalent to building entirely new sets. We de-
cided, however, to sacrifice one of the units, if
necessary, to find out what had to be done to
make them usable.

Tubes

From previous experience the 6V6GT looked
like one of the best bets for replacing the HY75
in the transmitter section. For one thing, it is one
of the few tubes of suitable size which will stand
up under the abuse of high input at the efficiencies
we normally experience at 112 Mec. At first it was

thought that the 7C5, which has a low-loss loktal -

base, might be a better prospect, since it has
characteristics similar to those of the 6V6. How-
ever, tests made with the three available samples
showed definitely poorer performance.

In looking over the shrunken list of obtainable
tubes suitable for replacing the HY615 in the
receiver section, the 6J5 seemed the best com-
promise between performance and availability.

The changes required to substitute these tubes,
a8 it turned out, are not very extensive, in spite
of the difference in physical and electrical char-
acteristics. These can be made by anyone who can
do a simple job with hand tools. Furthermore, a
minimum of alteration in the original arrange-
ment of the set is necessary. This may be some-
thing to be considered if the sets are supplied from

* Asgt. Technical Editor, QST
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community funds. In some localities the town
fathers may not look too kindly on the idea of
local talent ripping their nice new sets apart.

Sockets

The grid and plate terminals of both the HY75
and the HY615 are in the form of caps on top of
the glass envelope. In substituting the 6V6 and
6J5, provision has to be made to transfer these
connections to the socket. It is highly desirable
to have sockets with better insulation than the
black bakelite furnished with the set. The easiest
way to accomplish this objective, therefore,
i8 to provide new ones, leaving the original
sockets in place with their connections intact.
This arrangement leaves the set ready to use the
HY tubes with a minimum of reconstruction
when and if these tubes become available.

~ The new octal sockets should, if possible, be of
Isolantite or one of the other low-loss materials.
As shown in the accompanying photographs, they
are elevated above the original sockets to bring
the plate and grid terminals of the new tubes as
close as possible to the original connecting points.
The sockets can be raised to a height of 214
inches on pillars or brackets and still leave enough
room above so that the tubes can be easily re-
moved without taking the unit out of the
cabinet. The sockets shown in the photographs
are mounted on 2Y4-inch lengths of -}4-inch
square brass rod, drilled and tapped for 6-32

" screws at each end. Where brass rod of some sort

is not obtainable, brackets of strip stock or pillars
of insulating material might be substituted.

New tube sockets are mounted on pillars directly
over the old ones. A minimum of re-wiring is required.
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Strip brackets may be considered easier to make,
since they do not require tapping. Before drilling
the holes in the chassis for the bottoms of the
pillars, be sure that the holes are spotted so
that the drill doesn’t tear into the components
underneath.

In the transmitter section, the socket should
be orientated so that the location of pins § and 3
(grid and plate terminals of the 6V6) make
shortest leads possible. The flexible plate and grid
leads found in the set, with their connecting caps,
should be removed and saved for future use. It
ought to be possible to.reduce the original
fength of the grid lead by about !4 inch without
exceeding the original plate-lead length by more
than a similar amount. Before mounting the
socket on the pillars, pins 1, 7 and 8 should be
connected together and a lead a couple of inches
long attached. This connects one side of the
heater to the cathode. Since the 6V6 is operated
a8 a triode with screen and plate connected to-
gether, pins 3 and 4 should also be connected to-
gether and a short lead extended. Another short,
lead should be soldered to pin 5 for the grid con-
nection and a lead about 4 inches long to pin 2
for the ungrounded side of the heater. The socket
may now be mounted on the pillars and the
various leads connected to appropriate points.
The grid connection (pin 5) goes to the junction
of the grid condenser and r.f. choke, while the
plate lead (pins 3 and 4) goes to the stator ter-
minal of the variable tuning condenser. The wire
from pins 1, 7 and 8 should be grounded to the
nearest supporting pillar or to the nearest point
on the chassis. The ungrounded heater wire (pin
2) is passed down through the center bole of the
unused socket and soldered to pin 2.

To. hold the input down to a safe value, the
resistance of the grid leak (originally 10,000
ohms) should be increased to 12,000 or 15,000
ohms. This can be done by replacing the original

New coils of reduced size must be installed because of increased
interelectrode capacitances in the receiversreplacement tubes.
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grid-leak resistor with one of higher value, or by
adding 2000 to 5000 ohms in series.
Coils

Because of the difference in tube character-
istics, the size of the transmitter tank coil must
be reduced from 4 turns to 2 turns of the same
diameter. It will probably be advisable to wind
a new coil and save the old one for possible use
in the future. No. 12 antenna wire is suggested
for the new coil, and it may be wound by using the
lucite rod which holds the antenna coupling coil
as a form. Leave enough wire at the ends of the
coil for making connections to the tuning con-
denser. After removing the coil from the form,
give the turns a slight twist to reduce their
diameter so that they will fit snugly over the
lucite rod; otherwise the rod will not be held
firmly in place. In the model with which we
worked, the antenna coupling coil was wound
much nearer one end of the rod than the other.
We found it necessary to reverse the rod so that
the short end was inserted in the tank coil; other-
wise the end of the rod would hit the speaker
frame when the position of the coil was adjusted
for tight coupling.

The band may be centered 6n the tuning dial
by changing the space between turns. In this
model, the band was centered with the turns
quite close together.

A similar procedure should be followed in
mounting the 6J5 in the receiver section. By
proper positioning of the new socket, the grid
lead need not be over a half-inch long. The grid
leak and condenser should be twisted around so
that they drop down toward the tube socket from
the supporting lead to the rotor of the tuning
condenser. Pin 5 is the grid terminal and, with
the socket turned so that this terminal comes in
front, the plate terminal (pin 3) will require a
lead about 2 inches long to connect it to the stator
terminal of the tuning condenser. Pins
1, 7 and 8 should be wired together and
connected to one of the grounded termi-
nals of the old socket underneath. Pin
2, the ungrounded heater terminal,
should be connected to pin 2 of the old
socket.

‘The original tank coil of 6 turns must
be reduced to one of 3 turns. Here,
again, it would be better to make a new
coll and save the old one. In mounting
the new coil, the ends should be bent in
such a way that the coil is in proper
relation to the variable antenna-coupl-
ing coil. While it should be satisfactory
to make the connection to the r.f. choke
at one end of the coil if the choke is a
good one, it is noted that the manu-
facturer has made the connection to «
tap on the coil. Since this means that less
dependence need-be placed on a perfect
choke, it is a good practice to follow.
We made this connection to the middle
turn of the three-turn coil. It is probably

(Continued on page $%)
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HAPPENINGS

70K THE MONTH

Operator Licenses Extended!

Expirations Since Pearl Harbor Reinstated; No Expirations Until
PDecember, 1944; Station Licenses Unaffected

.FCC took an important action on May
25th: Every amateur operator license which had
expired between December 7, 1941, and that
date was reinstated and automatically extended
for three years from its stated date of expiration.
And every amateur operator license due to expire
between May 26th of this year and December 7,
1944, was extended for three additional years.
Thus there will now be no expiration of a ham
op license until December of next year; and no
action or renewal application is necessary for any
of us until that time approaches. And if the war
is still on then, there’ll probably be another
extension.

This is immensely welcome news to amateurs
in the armed services and those in war work
away from home —in whose behalf the action
was primarily taken. It eliminates the need to
remember about renewing and to mess with it
under wartime conditions; and, for those who
forgot to apply or were unable to do so, it elimi-
nates the need to be reéxamined after the war.
It also saves the overworked FCC both the
interim paperwork and the reéxamining. And it
shows the FCC hasn’t forgotten about us.

The examining and licensing of applicants for
new amateur operator license continues as usual.

The reinstatements and extension do not apply
to any licensee who has failed to prove citizen-
ship and file fingerprints; his ticket is dead. Nor
do they apply to licenses voluntarily sent in to
FCC for cancellation; such licensees will have to
be reéxamined. Nor do they apply to licenses
which have been suspended by FCC or are in
future suspended; a ticket can still be washed out
for cause.

And these actions have no bearing on the
matter of amateur station licenses. We wish they
did but they don’t. The law is much stricter on
station licenses, leaving FCC less discretion; and
as a matter of policy the Commission is opposed
to renewing unused licenses for idle stations of
any category. Then what should an amateur do
about his expiring station license, considering
that FCC won’t renew it, that under Order 87
the station can’t be operated, and that operator
licenses are being extended without application?
Our answer is that it still seems best to us to
apply for station-license renewal 60 days before
expiration or for modification whenever ‘op-
erating” address is changed. Even though FCC
puts such applications in its files without action
for the present, they show continuity of intention
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and they are available for action when the war
ends. While we suppose FCC will make provision,
at the end of the war, for those whose war duties
made it impossible to apply, we continue to
believe that our position, both common and indi-
vidually, will be stronger if we have such applica-
tions on file as indication of determination to
maintain amateur status.

By the way, notarization is no longer required
on applications for any grade of operator license.
A recent law made it a criminal offense to make
false statements to any Federal agency. Notar-
ization is still necessary on station applications,
the Act so requiring.

Text of the new FCC order follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C.
ORDER NO. 115

At & session of the Federal Communications Commission
held at its offices in Washington, D. C., on the 25th day of
May, 1943:

WHEREAS, present conditions render it difficult for
amateur radio operators who are in the military service of
the United States or engaged in war work at locations dis-
tant from their homes to ascertain the expiration dates of
their amateur radio operator licenses and to make timely
and proper application for their renewal; and

REAS, no person is presently authorized to engage
in any amateur radio station operation in the continental
United States, its territories and possessions under the
provisions of Commission Orders 87 and 87-A adopted
December 8, 1941, and January 8, 1942, respectively; and

WHEREAS, the Commission has, under Order 87-B
adopted September 15, 1942, discontinued the issuance of
renewed or modified amateur radio station licenses but has
continued, at the request of the military, to issue new or
renewed operator licenses;

IT IS ORDERED THAT:

1. Every amateur radio operator license which by its
terms expired during the period December 7, 1941, to
May 25, 1943, inclusive, and has not been renewed, BE,
AND THE SAME IS HEREBY REINSTATED, and the
license term thereof I8 HEREBY EXTENDED for a
period of three years from the date of expiration provided
therein.

2, The license term of every amateur radio operator
license which by its terms expires during the period May
28, 1943, to December 7, 1944, inclusive, BE, AND THE
SAME IS HEREBY EXTENDED, for a period of three
years from the date of expiration provided therein.

PROVIDED, HOWEVER, That the provisions of this
Order shall not apply to any amateur radio operator license
which has been, or may hereafter be, finally suspended by
Commission Order, or has been voluntarily surrendered -by
the licensee, or to any amateur radio operator licensee who
has failed to comply with Commission Order No. 75, as
amended.

3. The provisions of Section 12.26 of the Rules and Regu-
lations to the extent that they are inconsistent with the
provisions of this Order are hereby suspended until further
order of the Commission.
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AMATEUR WAR SERVICE RECORD
WE'RE still at it, compiling that Head-

quarters record of what the amateur is doing in
the war -~ we're going to need it later. On this
page is a convenient form which you may cut out,
or whose essentials you may duplicate on a post
card. The dope on you belongs in our file and is
aiso what maintains our department for those *“In
The Services.” But note that we are expanding
vur records to take in amateurs who are applying
their skill in the radio and electronic manufac-
turing industry, providing their personal labors
are 100 per cent devoted to war work.

Wherever you are in the war effort, please re-
port yourself to ARRL.

ROARD MEETING
THE thirtieth year in the life of ARRL was
begun by a meeting of the League’s Board of Di-
rectors in Hartford on May 7th. Although we are
in the midst of the difficulties of war, all but
two of our divisions were represented in an all-
day session of the directors which made the usual
examination of our affairs and plans for our future.
By its actions, the Board served notice on the
radio world that it expects the amateur’s fre-
«yuencies to be returned to him after the war. Fol-
lowing an extended discussion of problems and of
ways for meeting them, the Board created a con-
tinuing Planning Committee of three directors to
prepare a plan designed to secure the return of
smateur frequencies as they existed before the
war, and appropriated funds for their expenses.
The membership of this committee will be an-
nounced soon by the President and will begin its
work at once. The Board also reaffirmed its grant
of extraordinary powers to the President to act
as a committee of one in all aspects of protecting
amateur rights and in making him an open au-
thorization of $10,000 for the defense of amateur
frequencies. It similarly reaffirmed its previous
offer of the facilities of W1AW for the use of the
government during the war.
Two requests were made of FCC: The testing

periods for WERS were deemed inadequate and
the Commission was asked to make available an
additional period from 10 to 12 on Monday nights,
not, just during the first three months of the li-
cense but permanently. And for many reasons,
notably because amateurs on foreign duty have
found it impossible to file even informal applica-
tions for the renewal of their licenses, the League
asked the Commission to make effective, until
further order, all amateur operator licenses pre-
vailing as of December 7, 1941 — indefinite ex-
tension of existing licenses and reinstatement of
those that expired since Pearl Harbor.

League by-laws require a certain continuity of
membership to be eligible for director, alternate
and SCM, and the member must renew within
thirty days to retain this continuity. Because so
many thousands of our members are absent in the
armed forces, the Board enacted an amendment
in their behalf, providing that this aspect of eligi-
bility will be deemed to have been continuous if a
member serving in the armed forces renews his
membership within ninety days after discharge
from military duty. Incidentally, the desirability
of establishing a class of Life Membership was
referred to a committee for study.

ARRL is going to carry on its democratic pro-
cesses throughout the war. The Board overwhelm-
ingly voted down a proposal that might have done
away with Board meetings during the remainder
of the war, and it similarly rejected a suggestion
that incumbent directors receive new terms of
office if nominations were not secured on the first
solicitation. It also appropriated funds for the
continuance in 1944 of the usual administrative
activities of the directors in their respective
divisions.

On the financial side, the business affairs of the
League were found to be in flourishing condition
and the Board addressed its thanks and compli-
ments to the Headquarters gang for their admira~
ble showing under wartime difficulties. As a
business precaution, it was decided to take out
insurance on the Secretary’s life, payable to the

AMATEUR WAR SERVICE RECORD

Name

Call, present or ex; or
grade of op-license only

Present mailing address

SERVICE

[_] Coast Guard
{1 Marine Corps

Rank or rating

{7] Maritime Service

[7] Civil Service

Branch or bureau: Signal Corps, AAF, Buships, WA VES ete.
If civilian industry, give title ‘and company.

(1 Radio industry,
100% war
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League. The question of a retirement pension plan
for Headquarters employees was lodged with the
Finance. Committee for study and recommenda-
tion.

Those were the high lights. Here are the min-
utes themselves:

MINUTES OF 1943 ANNUAL MEETING OF THE
BOARD OF DIRECTORS, AMERICAN RADIO RELAY
LEAGUE
May 7, 1943

Pursuant to due notice and the requirements of the by-
laws, the Board of Directors of the American Radio Relay
League, Inc., met in regular annual session at The Hartford
Club, Hartford, Conn., on May 7, 1943. The meeting was
called to order at 9:12 a.m., Eastern War Time, with Presi-
dent George W, Bailey in the chair and the following other
directors present:

Charles E. Blalack, Vice-President

Alexander Reid, Canadian General Manager

Elbert J. Amarantes, Pacific Division (alternate, acting)

E. Ray Arledge, Delta Division

Wayland M. Groves, West Gulf Division

Robert A. Kirkman, Hudson Division

William P. Sides, Southeastern Division (alternate,

acting)

. Raymond Stedman, Rocky Mountain Division

Karl W. Weingarten, Northwestern Division
There were also present Acting Communications Manager
George Hart, Treasurer D, H. Houghton, Assistant Com-
munications Manager Carol A. Keating, GeneraliCounsel
Paul M. Segal, Assistant Secretary C. A. Service, jr., and
Secretary & (ieneral Manager K. B, Warner. Also in at-
tendance, at the invitation of the Board, as nonparticipating
observers, were Alternate Director George Rulffs, jr.,
Hudson Division, and Assistant Secretary (on leave from
ARRL) A. L. Budlong. The meeting was welcomed and
briefly addressed by President Bailey.

On motion of Mr. Arledge, VOTED that the minutes of
the 1942 annual meeting of the Board of Directors are ap-
proved in the form in which they were issued by the Sccre-
tary. Mr. Amarantes asked to be recorded as not voting.

On motion of Mr. Weingarten, unanimously VOTED that
the annual reports of the officers to the Board of Directors
are accepted and the same placed on file.

On motion of Mr. Stedman, VOTED that all acts per-
formed and all things done by the Executive Committee
since the last meeting of the Board, and by it reported to the
Board, are ratified and confirmed by the Board as the
actions of the Board. Mr. Kirkman requested to be recorded
as voting opposed. )

Mr. Reid, chairman, rendered an oral report on behalf of
the Finance Committee. After discussion, on motion of
Mr. Arledge, unanimously VOTED to accept the report of
the Finance Committee.

On motion of Mr, Kirkman, unanimously VOTED that
the aunual report of the Canadian General Manager is
accepted and the sume placed on file. On the further motion
of Mr. Kirkman, unanimously VOTED that the annual
reports of the division directors ure accepted and the same
placed on file.

Proceeding to a consideration of subjects raised by in-
dividual directors at their own initiative:

On motion of Mr. Kirkman, after discussion, the following
resolution was unanimously ADOPTED

‘Whereas the present test periods provided for the

War Emergency Radio Service are insufficient, the

Board of Directors of the American Radio Relay

League requests the Federal Communications Com-

mission to authorize an additional permanent test

period each Monday, equivalent in length and time to
the present Wednesday test period.
During the foregoing discussion Communications Manager
{on leave from ARRL) F. E. Handy joined the meeting at
the invitation of the Board, as a nonparticipating observer.
Also during the foregoing discussion the Board was iu recess
from 9:35 A.M. to 9:38 A.M., during which time Directors

Tom E. Davis, Dakota Division

Goodwin L. Dosland, Central Division

Percy C. Noble, New England Division

Floyd E. Norwine, jr., Midwest Division
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and Technical Director George Grammer joined the meet-
ing. Also during the discussion of the next following matter,
at 9:45 A.M., Director Hugh L. Caveness, Roanoke Division,
joined the meeting.

Moved, by Mr. Amarantes, that a life membership be
created, the fee for same to be fixed by the Board in cospera~
tion with the Secretary-General Manager. After discussion,
moved, by Mr. Kirkman, to aend the pending motion to
limit the number of such life memberships to 50. But, after
further discussion, the proposed amendment was rejected.
Moved, by Mr. Stedman, to amend the pending motion to
specify the cost of such life membership at $100. But, after
further discussion, the proposed amendment was rejected,
4 votes in favor to 8 opposed. After further discussion, on
motion of Mr. Dosland, unanimously VOTED to amend the
pending motion to read as follows:

RESOLVED, that the Finance Committee is in-
structed to report at the next meeting on the proposal
that a life membership be created, the fee for same to
be fixed by the Board in coéperation with the Secretary-
General Manager.

The question then being put on the motion as thus amended,
the same was ADOPTED.

Moved, by Mr. Amarantes, that all operational expenses
of the League be submitted to the Board of Directors in
budget form for approval at their annual meeting, and that
an emergency fund be created, with the amount to be fixed
by the Board, for the purpose of meeting unforseen expendi-
tures, which expenditures shall be accounted to the Board,
and any unexpected balance to be returned to surplus at end
of the operating year; and that the Finance Committee
cooperate with Headquarters so that this policy can com-
mence with the 1944 Board meeting, and the budget to
become effective at the beginning of the fiscal year in July.
But, after extended discussion, the motion was rejected.

Mr. Amarantes moved the adoption of the following
resolution:

Whereas the sudden demise of Secretury Warner
would cause a financial loss to the League until a suit-
able successor has been trained, be it

RESOLVED, that a life insurance policy on the Sec-
retary-General Manager be maintained and made pay-
able to the American Radio Relay League for an
amount of $12,000.

Moved, by Mr. Norwine, to amend by changing the specified
figure to $50,000. After discussion, on motion of Mr. Sted-
man, unanimously VOTED that the subject shall lie on the
table until 3 p.M. this date, at which time it shall become a
Special Order.

Moved, by Mr. Amarantes, and seconded by Mr. Kirk-
man, that committees of the Board be instructed to render
their reports in writing. Moved, by Mr. Stedman, to auend
the motion to apply only to the reports of the Finance Com-
mittee. But there was no second, so the proposal for amend-
ment was lost: The question then being on the original
motion, the same was ADOPTED.

Moved, by Mr. Stedman, that, sulely because of the
difficulty of finding eligible candidates for director, By-Law
21 be amended by adding to the existing language the
following new sentence:

Provided, that for the duration of the present war,
if there be no eligible nominee and if the incumbent be
till living and capable of discharging his duties, said
incumbent shall serve an additional term of two years,
or until his successor is chosen; but this proviso shall
cease to exist and shall be stricken from this by-law at
the conclusion of the present war.

After discussion, the yeas and nays being ordered, the said
question was decided in the negative: Whole number of
votes cast, 12; necessary for adoption, 10; yeas, 2; nays, 10.
‘Those who voted in the atlirmative are Messrs. Kirkman and
Stedman. Those who v>ted opposed are Messrs. Amarantes,
Arledge, Caveness, Vavis, Dosland, Groves, Noble, Nor-
wine, Sides and Weingarten. Mr. Reid abstained. So the
by-law remained unchanged.

Moved, by Mr. Stedman, that Section 8 of Article IV of
the Constitution be amended bv adding, after the words

“month of May of each year,” the words * except that for
the duration of the current war, the annual Board meeting
shall be called at the discretion of the President; provided,

howevar, that it shall be obligatory upon the President to
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call a meeting upon formal petition of a majority of the
directors.” The Chair ruled the said motion out of order
because its text had not been submitted 60 days in advance,
a8 required for proposals to amend the Constitution.
Moved, by Mr. Stedman, to amend Section 8 of Article IV
of the Constitution by adding to the existing language the
following new sentence, as formally proposed by him in
February:

Provided, that for the duration of the present war
there shall be no such annual meetings, except that the
President may call one at any time if he deems it ad-
visable and he shall call one if 80 requested in writing
by a majority of the Directors (or alternate directors
serving as Acting Directors); but this proviso shall
cease to exist and shall be stricken from this paragraph
at the conclusion of the present war.

After discussion, the yveas and nays being ordered, the
said question was decided in the negative: Whole number
of votes cast, 13; necessary for adoption, 10; yeas, 0; nays,
13. Every director present voted in the negative, the
President and Vice-President abstaining as required. So the
Clonstitution remained unchanged.

‘The Board was in recess from 10:56 A.m. to 10:58 A.M.

On motion of Mr. Sides, after discussion, unanimously
VOTED that the Federal Communications Commission
is requested to freeze the expiration of all amateur operuator
licenses for the duration of the war, as of December 7, 1941.
On motion of Mr, Dosland, unanimously VOTED to com-
mitthe question to a committee of three, to be appointed by
the Chair, to draft a resolution incorporating the substance
of this motion. Whereupon the Chair appointed, as a draft-
gng committee, Messrs. Sides (chairman), Dosland and

egal.

Moved, by Mr. Groves, that By-Law 2 be amended by

adding to the existing language the following new sentence:

Provided, that for the duration of the present war a
member who is serving in the armed forces of the
United States, and who becomes in arrears, shall not be
deemed to have made himself ineligible to hold office
in the League, insofar as concerns continuity of mem-
bership, provided he resumes his membership within
ninety days after hostilities have ceased; but this
proviso shall cease to exist and shall be stricken from
this by-law ninety days after the conclusion of the
present war.

On motion of Mr. Amarantes, after discussion, unanimously
VOTED to amend the proposed new text to read as follows:

Provided, that for the duration of the present war a
member who is serving in the armed forces of the
United States, and who becomes in arrears, shall not
be deemed to have made himself ineligible to hold
office in the League, insofar as concerns continuity of
membership, provided he resumes his membership
within ninety days after release from active military
duty,

The question then being on the adoption of the amended
text, the yeas and nays were ordered, and the said question
was decided in the atlirmative: Whole number of votes cast,
13; necessary for adoption, 10; yeas, 13; nays. 0. Every
director present voted in the affirmative, the President and
Vice-President abstaining as required. So the by-law was
amended.

On motion of Mr, Groves, unanimously VOTED that the
names of the alternate directors shall be added to the present
list of directors published monthly in QST.

‘The Board was in recess from 11:20 A.m. to 11:26 A.m.

Moved, by Mr. Kirkman, that the Board adopt it as
a special rule of order that a motion may be discussed by any
director without the need for a second. Moved, by Mr.
Amarantes, to amend the motion by changing the words
“by any director” to * by its proposer.’’ But, after discus-
sion, the proposed amendment was rejected. After further
discussion, the question then being on the original motion,
the same was also rejected.

On motion of Mr. Caveness, unanimously VOTED that
there is hereby appropriated from the surplus of the League,
as of this date, the sum of three thousand five hundred dol-
lars ($3,500) for the purpose of defraying the expenscs of
holding this meeting of the Board of Directors; any unex-
pended remainder of the sum to be restored to surplus.

22

On motion of Mr. Arledge, after discussion, unanimously
VOTED that the eum of three thousand and seventy-five
dollars ($3,075) is hereby appropriated from the surplus
of the League, as of January 1, 1944, for the legitimate ad-
ministrative expenses of the directors in the calendar year
1944, said amount allocated as follows:

(Canadian General Manager................ $ 150
Atlantic Division Director............. . 200
Central Division Director............. .. 400
TDakota Divisjion Director................. 200
Delta Division Director................... 150
Hudson Division Director. ... .. 300
Midwest Division Director. . ... . 225
New England Division Director............ 150
Northwestern Division Director........... . 200
Pacific Division Director................. . 200
Roanoke Division Director. .. ... e, 100
Rocky Mountain Division Director. cee 175
Southeastern Division Director. . e 125
Southwestern Division Director........... . 200
West Gulf Division Director............... 300

33,075

any unexpended remainders of these funds at the end of
the year 1944 to be restored to surplus,

Moved, by Mr. Norwine, that By-Law 20 be amended by
changing the words ‘‘ to every Full Member,"”’ in the fourth
sentence thereof, so that they read ‘‘to every person who
on the twenticth day of October of that year was a Full
Member.” The yeas and nays being ordered, the said ques-
tion was decided in the affirmative: Whole number of votes
cast, 13; necessary for adoption, 10; yeas, 13; nays, O.
Every director present voted in the affirmative, the Presi-
dent and Vice-President abstaining as required. So the by-
law was amended as proposed.

Moved, by Mr. Kirkman, that By-Law 42 be amended
by changing the words * the current Cushing’s Manual'’ so
that they read ‘‘the Revised Cushing’s Manual." The yeas
and nays being ordered, the said question was decided in the
aflirmative: Whole number of votes cast, 13; necessary for
adoption, 10; yeas, 13; nays, 0. Every director present voted
in the affirmative, the President and Vice-President ab-
staining as required. So the by-law was amended as pro-
posed.

At this point the Board heard supplemental oral reports
from the President, Secretary and Treasurer. The Board was
in recess for luncheon from 1:05 p.M. to 2:06 p.M.

On motion of Mr. Amarantes, VOTED that the Board
will now review the retainer fee of the General Counsel.
After review, on motion of Mr. Noble, unanimously VOTED
that the present arrangement with General Counsel Paul M.
Segal is continued.

Moved, by Mr. Amarantes, that the Board direct the
Secretary to report to the Board more thoroughly his
actions. But there was no second, 8o the motion was lost.

On motion of Mr. Reid, unanimously VOTED that the
Board, having examined its actions at the 1940 mceting at
which it granted the President extraordinary powers to act
u8 a committee of one in all aspects of protecting amateur
operation, and in which it made an open authorization of
$10,000 available to him for the defense of amateur fre-
quencies, now reaflirms those actions.

Moved, by Mr. Kirkman, that it be recorded as the sense
of the Board that it believes the amateur is entitled, in the
national interest, to receive for his use all pre-war amateur
frequency allotments and, in addition, amateur bands in
harmonic relationship, and of proportionate width, con-
tinuing indefinitely in frequency as the state of the art per-
mits; and that, further, editorial policy of QST be adjusted
to reflect this point of view. After discussion, on motion of
Mr. Stedman, VOTED that the subject is laid on the table
until the consideration of post-war plans is reached.

Moved, by Mr. Stedman, that the following be adopted
as the amateur’s war code, and that for the duration it be
prominently displayed in each issue of QST: *The Ama-
teur’s War Code: To give his radio knowledge and skill to
the most effective prosecution of the war effort.” But there
was no second, 80 the motion was lost.

At this point the Chair, with unanimous approval, reap-
pointed as the membership of the Finance Committee for
the ensuing year Mr. Reid, chairman, and Mesars. Caveness
and Norwine,

On motion of Mr. Blalack, unanimously VOTED that the

0ST for



Secretary is instructed to extend an invitation in the name
of the Board to Past-President Woodruff to attend the
future meetings of the Board of Directors.

On motion of Mr. Kirkman, unanimously VOTED that
the Board of Directors of the American Radio Relay League,
believing it to be in the national interest, hereby reaffirms
previous authority vested in President Bailey to offer the
use of the facilities of the League station W1AW, including
plant, equipment and personnel, for the use of any govern-
mental agency for the duration of the war. During the dis-
cussion of the foregoing matter, the Board was in recess from
3:10 P.M. to 3:17 P.M.

Moved, by Mr. Reid, that the Finance Committee be
directed to investigate the present remuneration of the
Secretary-Editor and the Treasurer, and that they be
authorized to make any temporary readjustment of same,
during the present national emergency, that they find
compulsory in the interests of the League, they reporting
all their decisions in this respect to the members of the
Board. After extended discussion, the yeas and nays being
ordered, the said question was decided in the negative:
Whole number of votes cast, 12; necessary for adoption, 7;
yveas, 3; nays. 9. Those who voted in the atfirmative are
Messrs. Arledge, Norwine and Reid. Those who voted op-
posed are Messrs. Amarantes, Caveness, Dosland, Groves,
Kirkman, Noble, Bides, Stedman and Weingarten. So the
motion was rejected. Moved, by Mr. Arledge, that the
Finance Committee be directed to investigate the desirabil-
ity of fixing the Becretary-Editor's remuneration partly in
terms of a fixed salary and partly in terms of a percentage of
the net gain from operations. But there was no second, so
the motion was lost.

Moved, by Mr. Stedman, that the Finance Committee be
instructed to make a study of the Seeretary’s proposal to
create a pension plan for League employees, and to submit
its recommendations to the next meeting of the Board. After
discussion, on motion of Mr. Blalack, unanimously VOTED
to amend the pending motion by adding to it the following
words: “and that the committee be empowered to engage
and pay for the services of a pension counselor as an expert
adviser, at a cost not exceeding $300.” The question then
heing on the motion as thus amended, the same was
ADOPTED, 8 votes in favor to 3 opposed.

The hour of three o'clock having been reached, Mr. Dos-
land called for the Special Orders and the Board took from
the table the pending motion of Mr, Amarante that an in-
surance policy on the life of the Secretary-General Manager,
made payable to the American Radio Relay League, be
maintained in the amount of $12,000. After discussion, the
said motion was ADOPTED, 7 votes in favor to 5 opposed.
On motion of Mr. Stedman, VOTED that the decision of
the type of insurance to be purchased and the selection of
the company in which it is placed shall be made by the
Finance Committee.

At this point Mr. Sides reported for the drafting commit~
tee, and moved the adoption of the following text:

‘ONTHEHOME FRONT

Presenting the licensed
YL operators — for better
or WERS! —on the ARRL
Hq staff. L. to r. — Mar-
ion E. Bayrer, Circulation
Department (radiotele-
phone third); Ethel L.
Burnham, personal sec-
retary to KBW (radio-
telephone third); Barbara
Messinger, Secretarial As-
sistant -(radiotelephone
third); Louisa B. Dresser,
Editorial Assistant, QST
(Class B amateur); and
CarolA. Keating, WOWWP,
Assistant Communications
Manager (Class A ama-
teur). All hold WERS
operator permits and are
active in the West Hart-
ford civilian defense radio
communications network.

UNION

July 1943

OFFICERS’ REPORTS AVAILABLE
TO MEMBERS

In April of each year, the officers of the
League make comprehensive written re-
ports to the directors. The Board of Di-
rectors has made these reports available
to the membership of the League. Inter-
ested members may obtain copies post-
paid at the cost price of 50¢ per copy.
Address the Secretary at West Hartford.

The Federal Communications Commission is re-
quested to make effective, until further order, all ama-
teur operators’ licenses prevailing as of December 7,
1941.

Whereupon the same was unanimously ADOPTED.

On motion of Mr. Reid. unanimously VOTED that the
sum of five hundred dollars ($500) is hereby appropriated
from the surplus of the League, as of this date, for the use
of the Finance Committee, any unexpended remainder of
this sum on the date of the next annual Board meeting to
be returned to surplus.

On motion of Mr, Stedman, unanimously VOTED that
the Board will now procecd to a consideration of post-war
plans. Extended discussion ensued. In summary thereof, on
motion of Mr. Caveness, unanimously VOTED that the
President is directed to appoint a continuing Planning
Committee of three directors to prepare a plan designed
to secure the return of amateur frequencies as they existed
before the war, and to submit the same to the Board for
approval at the earliest possible moment; and that the sum
of one thousand dollars ($1,000) is hereby appropriated from
the surplus of the League, as of this date, to defray the
expenses of this committee, any unexpended remamder to
be returned to surplus.

On motion of Mr. Blalack, the Board unanimously
VOTED its thanks and compliments to the Headquarters
staff for the splendid results they have achieved under
trying conditions.

There being no further business, the Chair thanked the
directors for their endeavors at the meeting and, on motion
of Mr. Norwine, the Board adjourned, sine die, ut 4 54 p.m.
Total time in session, 6 hours, 23 minutes. Total appro-

priations, $8,075.

Secretary
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ARE YOU LICENSED?

When joining the League or renewing
your membership, it is important that
vou show whether you have an amateur
license, cither station or operator. Please
state your call and/or the class of oper-
ator licensc held, that we may verify
vour classification.

NOTICE TO MEMBERS DISCHARGED
FROM THE MILITARY SERVICES

ARRL by-laws provide that an amateur
must be continuously a member of the T.eague for
at least the last four years before being eligible to
he a candidate for director or alternate, and at
least one year for SCM. They also normally pro-
vide that if a member becomes in arrears in his
dues for more thau thirty days, his continuity of
membership is broken. Your attention is directed
to the fact that the by-laws have mow been
amended on behalf of members serving in the
armed forces of the {Jnited States. It is now pro-
vided that such a member, who becomes in ar-
reats, will not make himself ineligible to hold
League office, insofar as concerns a discontinuity
of his membership while he was in uniform, if he
resumes his membership within ninety days after
release from active military duty.

While this action will have its greatest useful-
ness after the war is won, there are already some
members - being discharged from the military
services by reason of being over-age or for physical
reasons, etc. All such persons are advised that, if
they will renew ARRL membership within ninety
days following discharge, they will be deemed to
have had continuous membership during the
period of their military service, so far as the re-
quirement of continuity for office eligibility is
concerned. Those desirous of taking advantage of
this arrangement are asked to claim the right
when renewing membership, stating the beginning
and ending dates for their military service.

‘The arrangement applies only to those serving
in the armed forces of the United States. Under
its terms, it cannot be made retroactive for those
who have already been out of military duty for
more than ninety days.

AMERICAN QUARTZ

THE government needs more quartz crys-
tals for making oscillator plates, and is seeking to
locute acceptable sources in this country. WPB
has sent out a call to citizens who own property on
which such quartz is located, or who know where
any can be found, asking them to get in touch
with the Miscellaneous Minerals Division, War
Production Board, Temporary Building R, Wash~
ington. If samples can be provided, they are de-
sired. To be useful for radio purposes, the quartz
must grow in separate individual crystals, weigh-
ing at least half a pound, at least an inch thick
and three inches long, colorless or light smoky.
(‘rystals in clusters or masses are useless, as are
the milky, rose and purple varieties.
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HOW’S YOUR CRIMINAL RECORD?

ON April 27th, FCC supplemented its
QOrder 75, the one that requires fingerprints and
proof of citizenship, to provide that every person
who holds an outstanding operator license or who
applies for one “shall furnish such additional in-
formation bearing on the individual’s qualifica-
tions to hold an operator license as the Commis-
sion may in writing request after examination of
the application. . . .”” The reason for this new
order, No. 75-C, is that a small percentage of
applicants have been found to have criminal
records and may in future not be judged fit to
possess an operator license. Where finger-print
record of application shows extensive or serious
past criminal conduct, it is proposed to demand
further information under this order. The ama-
teur application form will carry an additional
question: “Have you ever been convicted of a
crime (excluding minor offenses, such as traffic
violations)?” If you have, FCC will want the
dope. The order has no effect on most of us.

iF YOUR COPY OF OST IS LATE —

Bear with us and the nation’s trans-
portation systems. We¢ are both doing
our best — (ST is being printed one to-
three days carlier to help keep deliveries
on schedule — but unavoidable wartime
delays do occur.

ARRIL Members:

1. Slowness of delivery is beyond our
control; your copy is mailed at the same
time as all others for your vicinity.

2. Don’t write us about non-delivery
until at least the 10th of the following
month; your copy is on the way.

3. Renew early and keep your file in-
tact; the supply of replacement and back
copies is sharply limited.

1. Please allow plenty of time for ac-
knowledgment of new and renewed
membership-subscription entries.

Newsstand Readers:

Because of paper limitations, news-
stand quotas are unavoidably reduced.
To make sure of getting your copy, buy
it from the same dealer each month.
That way we can allocate available copies
to maximum advantage.

Ocerseas Members:

Note the expiration date on your mem-
bership-subscription certificate and rec-
new J3 to 4 months in advance. We can no
longer backdate renewals or supply
missing issues. All entries are now being
made effective with the issue of QST -
current as of the date new or renewal
order is received.

Under present conditions QST is
mailed overseas at the subscriber’s risk
and we cannot duplicate copies.

0ST for
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A Different Negative-Resistance Oscillator

Utilizing Screen Voltage Regulation for Producing Negative Resistance

BY WILLIAM DAVIDON,* W20KY

N EGATIVE resistance oscillators are noted
for their stability and low harmonic content
when operated at low amplitudes. They may also
be used over a wide frequency range, since by
definition *the negative resistance of the system
does not require the presence of a tuned vir-
cuit.”” ! The oscillator here described possesses
these qualities in addition to a few distinct
advantages."

When the control grid voltage of a pentode is
increased (more positive or less negative) and the
other voltages are kept constant, the screen and
plate currents will increase. If there is resistance
in the screen-voltage supply, the screen voltage
will decrease. This decrease in screen voltage in
turn will result in a decrease in plate current. If
the latter effect is greater than the former, an
increase in grid voltage will cause a decrease in
plate current. Since, in a pentode, under most
operating conditions the plate voltage has little
effect on the plate current, if a change in plate
voltage is made to cause an equal change in grid
voltage, and the previous condition exists, the
plate will show negative resistance. It can bhe
easily shown that

N (Filament and
B = L suppressor grid
1 pgmp — Ag-sttas voltages constant)
where & = effective plate resistance

rp = plate resistance with constant con-
trol and screen grid voltages

A, = voltage gain between control and
screen grid

pg—p == amplification factor betwecn con-
trol grid and plate at constant
screen voltage

ue—p = amplification factor between screen
grid and plate at constant control-
grid voltage

Since Ag-s poe—p, and p.-p are all negative, the
second term in the denominator will be positive
while the third term is still negative. (It is in-
teresting to note that, in a degenerative amplifier
in which the variations in screen voltage are
rightfully disregarded, since A4,. is equal to
zero, the plate resistance is less than r,, which
agrees with the equation given.) If A .ue—p>
1 4 ug—p, the denominator will be negative and
the effective plate resistance will be negative.
Fig. 1 shows the circuit used to obtain the
characteristics shown in the graph in Fig. 2.
Because of the fairly large range of nearly con-

stant negative resistance —38 to 43 volts —

* 7543 Buckingham Dr., Clayton, Mo. .
1 Henney, * Radio Engineering Handbook," 3rd Edition,
McGraw-Hill Book Co., page 300.
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Fig. 1 — Circuit used
for obtaining points for
plotting negative-resist-
ance characteristics
in Fig. 2. Grid, screen
and suppressor supply
voltages are fixed; plate
voltage is.varied.

<= QV.— —— TS V.

Fig. 2 - Behavior
of plate current and
screen voltage with
increasing plate
voltage when using
the circnit of Kig. 1.
‘The plate resistance
is negative from

NP p 13 volts.
36 37 36 39 0 A an s as 4bout38to 13 volts

elp voLTs

outputs of about 2.5 peak volts can he obtained if
the operating point is carefully selected. Since
this point is in the positive grid region, resistor £
is necessary in the oscillator circuit of Fig. 3.
It will be noticed that the value of the negative
resistance is low, about 5000 ohms, permitting a
low L/C ratio to be used in the oscillator circuit
and thus further improving the output wave-form.
This low value of negative resistance might also
be used to good advantage to satisfy the need for a
‘“pliodynatron” of low negative resistance for a
resistance-tuned amplifier.? The suppressor grid
(Continued on page 74)

2 Sewall, ‘‘ Resistance Tuning,” Proceedings of the IRE,
Vol. 22, page 709.
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o
+1I5v  +40vV.

Fig. 3— Tuned-circuit negative-resistance oscillator.
Ci, C2, C3— 0.1 pfd.
Ri — Adjusted to bring control grid to + 0.5 volt
(about 6 megohms with voltages indicated).
Rz —- 0.5 megohm.
R3, Re — 2000-ohm pot.
Rs —- 25,000 ohms.
Re — 50,000 ohms.

L, C — To resonate at desired frequency.
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BECAUSE of the new
three-column format, which
makes it possible to include many
more names, we are able this
month to list men in the Mer-
chant Marine and Maritime
Service. Civil Service lists will
be coming up shortly.

Someone has written that there
aren’t very many hams in the
Marine Corps. How about that?
If it’s true, we want a record of
everyone who is — and some pic-
tures, please!

Ham Hospitality this month
is in the “Correspondence from 3
Members” department. C. E.
Ballard, W5IXT, writes about
“those New Zealand hams”’!

ARMY —SIGNAL CORPS

‘This time a lawyer didn’t have
to use words! George Mihaiuy,
WB80GV, was just a plain old
draftee but when he showed his
ham ticket a code test clinched
him for the Signal Corps. Fel-
lows, be sure to show your license
when you come up for classi-
fication!
IBUU, Hathaway, Cpl., Camp Crowder, Mo.
ICHG Pepla, T/8gt., Camp Pinedale, Cal.

RX, Harrington, ond Lt Alexs.nd.na, Va.

1ILW 'Robinson, Sgt., F Myer, Va
1GK, Truss, T/5, Warrenton Va.

| 3JHF,

1JJ, Buckingham, Ma)or, address unknown.
LJET, Collins, Atlantic City,
1JRV, Dlugos, Lt “Drew Held,
IKRA Ta{lor, T/3 Warrenton, V:
dwin, Cp Drew l‘xe\d Fla.

IKYO Perkins, T /4 foreign duty.
1M§V Wallace, Sgt., South Boston, Mass.

Sinnett, S t Ft. Monmouth, N. J.
2AJ8, (,oroﬁ Cpl drees unknown,
2ALF, Da.rlmgton Capt address unknown.
AMA Buck Pvt a. dress unknown.
9APJ, Walfe, Pvt., Drew Field, Fla.
2AX7, Kronke, nd Lt., Ft. Monmouth, N. J.
3BED, Levin, Lt.,address unknown.
9B0Z, Cantor, Pfe., sddress unknown,

2!-EN Wagner, Major, Ft. Monmouth, N. J.

bKE Matusemch Sgt., !oreum duty
2FPT, Kahn, CpL, ad dﬁ'
2GGN, Esto, Pvt., Ft. Monmouth N.J.

2GW, émmck,znd Lt., Ft. Monmouth N.J.
HCM, H lsk: Lt., foreign duty.
2HFI.K1em.T/4.V arrenton, Va.
2HTX, Woodruff, Lt., Ft. Monmouth, N. J.
IMJ, Wilha.ms,2nst Camp Crowder, Mo.
ZJEY ta.gxorne, Pvt Ft. Riley, Kansas.
238, Hi S/BF ore)gn duty.
ZJKN Robins, 1'/5, Warrenton, Va.
’JOD chher. 8gt., Camp Crowder, Mo.
2KAI Bilz, , ¥'t. Monmouth, N. J.
2KGZ, Bison, Sgt., F't. Monmouth, N. 1.
2KIK, ‘Grossman, 2nd Lt. Ft. Monmouth,N.J.
9KJR, Christenson, 2nd Lt., F't. Monmouth.
KVE O'Mara, Pv'. Warrenton, Va.
2KXD, Bluhm, Pvt. Washmgton D.C.
2KYB, Aspell, Pfe. Warrenton, Va.
&LAD Rubin, 2nd Lt Ft. Myer, Va.
[EG Risso, th blmp Crowder, Mo.
2LGYV, VanLiew, T/4 Washington, D,
2LIQ "Britton, Pfc Drew Field, Fla
2LIT, Karp Camp Murphy, Fla.
ZLRW, Reeds 2nd Lt., Ft. Meade, Md.
..MBF Schwarts, Lt., address own.
'MDE oung,Pvt ‘Warrenton, Va.
MDU, Geeewica, Pvt., address unknown.
2MRN Mucha, Cpl., Camp Crowder, Mo.
2MRS, Ficarra, Pvt., fore duty.
"MUM Wolheim, 2nd Lt. Ft. Jackson, S. C.
MX8, Schimmel, 2nd Lt., F't. Monmouth.
2MVE Sibley, Lt., Nashville, Tenn
2MYY, Donovan, 8/8gt., Ft. Monmouth,
NBI,, Boychuk, Pvt ‘Atlantic City, N. J.
N ack, Pvt., 'address unknown.
"NIW Alfano, T/Sgt.
NNQ, Gordon, Pvt., address unknown.
2N8H, Halfon, CpL CMEF Rucker, Als.
2NXN, Smith, Pvt. onmouth, N. J,
20BG, Potta it, tm-exgn dut
SLTA Forx, W:
céann, Ma:or. Waahmzton. D.C.
&FWI Lipschutz, Cpl., Ft. Monmouth, N. J.
?I‘ZX Riddiough, 2nd Lt Ft. Monmouth.
3(:CR. Korenak, Pvt., Camp Crowder, Mo.

Mye!',V

3ILU, Rol 8 Sgt Ft. Monmouth.
3IUV, McNamara, Pvt., ‘address unknown.
SIYV Collins, l‘/5 W&rrenton,V

317U, Fisher, Cpl., Ft. Benning. G

3JEW Broza.n,Pvt Camp Bome,’l‘ex
"Kiser, 8/ FL Myer,

SJHG Bowden, Szt Ft. Mver
SUXN Royal. /gty it. Hancook, N. J.

Cpl. Vic Nelson, W9CCY, was
stationed at Maxwell Field with the
Air Forces when this picture was
taken, The back yard is that of Larry
Smythe, W4GBY, Alabama ’sSCM, and
the picture was sent in b%Art Ryd-
berg, W9AED, SCM of Vic’'s home
state, Iowa. Thanks to the SCMs!

, Camp Crowder, Mo.

4AKYV, Wrennick, Pvt., Camp Blanding, Ila.
ex4CGV, Dort, T/3, Ft. Myer, Va.
ex4DTR, Fuller. Lt., address unknown.
4EBZ, Thompaon Pvt Camp Crowder, Mo.
4EDM, Fuller, Camp Davis, N. C.
4FFJ, Mumm 2nd Lt Camp Crowder, Mo.
ex-4FSQ Cossett, S/bgt I't. Myer, Va.
4GAO, Abrams,ﬂsgt foreign duty.
4GJQ, Stricklin, zt (,amp Murphy. Fla.
4GMYV, Hemnx nﬁ
4GPO, Wolfeld, 2nd Lt, Ft. Monmouth, N. J.
48%%“?, T 4.s£‘t Myer, Vt v

rant, arrenton, Va.

“ﬁ évt - West Los Angeles, Cal.

4NG D&v. /Bgt., Warrenton, Va.
4WD Dobbu.m, Major, forexgn duty
AAT, G CpL, F

£ th, N. J.
5AK1, Porter, Lt. Lol forel duty.
5LAK Boatright, Cpl., F onmouth, N. J.
ex-s(,FD Bmith, Pvt., I‘t Myer.V
5CPC, Gauldin, T/4, Barksdale Field, La.
SDEL barpenter.Lt Clic
5DHH, Mau, Lit., Drew Field, Fla.
5EIJ Woosley, / t., Ft. Monmouth, N. J.
ex-58NT, Knight, WO (ig), Ft. Myer, Va.
5GLI, Ha.l t., foreign duty.
5GVZ, Lawrence. dress unknown.
5HAQ, Wick, 2nd Lt., address uuknown
5IBV, Ledbetter, Sgt., Camp Hulen
SIGN Mayfield, ’I/Szt Hensley held Tex‘
LN, B Lt forexgn duty.
5JXP Thomu, Cpl., Camp Crowder, Mo.
SIYX, Wlute.s t., Camp Crowder, Mo.
BIZM, amn

t (orel
5KBX ashmgton D.C.
sKNE Bcott bgt I‘t Monmouth, N. J.
5KQ 'a°”“"“"TPZ‘f ey Ve
ergen oreign duty.
,vz% '/8gt., Washington, D. C.
6A VX Goodwm M/Sgt (Gainesville, ¥la.
8FLT, 8 tangel, ad unknown.
AFWULLib Liblick, S/ng foreign duty.
6100, Bianchi i, Pvt., Camp Kohler, Cal.
8END, Osborne T/5 Camp Murphy, i'la.
8KTT, Sehablague, T/Sgt Warrenton, Va.
6LCH, William, Lt., Ft. t. Monmouth, N. J.
«x-8LNX, Donxer, M/Sgt Camp Crowder.
6MIK, Lisonbee . T/4, Ft. Myer,V
6MSP, Vonk, address unknown.
N’QU Kiem, 2nd Lt., Ft. Monmouth, N. J.
BNZE, Pratt, M/Sgt., fore\gn duty.
60XE, Challinor, (l){,l , Rapid City, 8. D.
,HG Edmiston, Pvt., I't. Myer, Va.
,LV Schnnuers Capt Cmp Crowder, Mo,
0Y, Eisen, Cpf forel duty.
GL,QM Neetler. 2nd Lt., Drew FKield, Fla.
\LX, Mandroian, Sgt., I't. Jackson, 8. C.
B8RTN, Bacich, 8/5gt., Drew Field, Fla.
6RYW, Lingle, Lt. fomgu duty.
6SED, Fre n, Lt., 't. Myer, Va.
6SKJ, Twitchell,2nd Lt., i't. Monmouth, N.J.
8TID, Poeschel, Presidio, San Francisco, Cal.
KGTSF Jones, T/Sgt Warrenton, Va.
6UDH, Peu'son,bgt Ft. Monmouth, N. J.
ex-ﬂUEU Vnndlveer. Cpl., Ft. Monmouth.
80JU, Chambers, 2nd Lt., '¥¢. Monmouth.
(:mnm, épl.Omxhn Nebr.
ex-T. hnson, Cpl., foreign duty.
K7BC, Stevenn t forex duty.
ex-TBHQ, . Ft. Myer Va.
ex-7CCN, /3, Ft. Myer, Va.
TCWYV, OKne!e,Zust ¥t. Monmouth, N.J.
7FJY, Potts, Cpl., Athens, Cia.
7FUF Blough, 2nd Lt., it. Monmouth, N. J.
7GZ1, Garbutt, ,Pvt ln]zdelphu, Pa.
7HLH, Casey, Cvl bam Murpby, Fla.
7HPQ, Loken, 2nd Lt., Ft. Md.
7INP, Eveland 2nd Lt, Jforeign duty.
7IR8, Munro bag: ,Ft. Lewis, Wash.
7JCS, Blett, L., Y. Monmouth, N. J.

8CCT, Mo /5 Ft Myer, Va.
SCNK, Johson

th, N. J.
8DGL, Forester, Lt. Dsytou Ohio.
8DRG, Baker, Pvt. Camp Crowder, Mo.
SGVT. Tanner, Sgt.. foreign duty.
8HVY, Shaw, T/5, Warrenton, Va.
8JTW, Meaney, 2nd Lt., F't. Monmouth, N. J.
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8KCQ, Propst, foreign duty.
8KML Pi
8MT, Yen, /Sgt Wa.rrenton Va.
8NDO May, Cpl., New York, 'N. Y.
80SH, Foster, 'I‘/Szt Camp Pickett, Va.

R.V Kennedy, Capt Ft. Monmouth N.J.

PSX Stnckland ond Lt., Ft. Monmouth.
gg%‘fl & I"1‘/5f Ft. M{iertv Va.
vely, Lt. oreum uty.
y ' Walker, 2nd
x-
8QVL, Pinkerton, bgt Ft. Monmouth, N.
88CN, Hufnagel Sgt foreign duty.
83QU, Schaefer, Cpl., 'New York, N. Y.
8TKP, Baker, Pfo., New York, N.Y.
8TNG McCartnev. T/4, Ft. l)uPont Del.
STXA Krueger, Pvt., Atlantic blty,N J.°
8UIM, Brown, T/3, Tt. Myer, Va.
XUMH Barlow, pl Camp Crowder, Mo.
Palmer 2nd Lt., Ft. Monmouth,

svcx Reed, ¢nd Lt., Ft. Monmouth, N.J.

VGW Orvm, Cpl., Ft. Moumouth N.J.
3VIQ, hillert T/5, Ft. Myer, Va.

VVZ Moore. Lt., Patterson Field, Ohio.
8WLI Loomis, T/4 foreign duty.
xWOI Bavor, Pvt., Atlantic City, N. J.
9AQ7, Reichert, /Sgt Ft. Custer, Mich.
9BDO, Crawford, Kansas Cit y, Mo
9BGM, Rlcka T/3, Ft. Myer, Va.
9BKYV, Varley, /5 Drew Kield, Fla.

9BX8, Rozgonyi, ond Lt., Ft. Monmouth.
BBXT Hoffmeier, S/Sgt fomgn dutv
9CRL, Larsen Cpl., C: R{ r%
QCTC Wiltzen T/4 Ft. Myer, Va.

DHF Wic ham Lt., foreign duty.
9EDN,, Manstield. T/5 Camp Murphy, Fla.
9EUM, Roberta,Szt address unknown.
QG%G Rex. l., address unknown.

gt forelgnduty
9GXO, Berggren T/4 Ft. Myer, Va.
9HD, Sclmster Lt., Waahmgton,D C.
QHXO Flassu;, Cpl Kansas City, Mo.
9 ", Lindeman, address 0WN.
91LZ, Kunarsln 'l‘/5. Camp Crowder, Mo.
QIOW Mona.nty 2nd Lt., Ft. Monmouth.
9JCU, Bullock, T/3, Ft. Myer, Va.
9JMW Pasbrm. xt address unknown.
9KCY, Bock, Pvt., Atlantic City, N. J.
9KZJ, Ridnouer, Ple., Nashville, Tenn.

9NCG, Barnes, 2nd Lt., Ft. Monmouth, N. J.

9NWX, Denniston, T/3 Ft. Myer, Va.

9NXB, Viesbicke, Cpl., Ft. Monmouth, N. J,

9NYP, Woestman, L., foreign duty.
90AT, Browne, Put., Camp rowder, Mo.
90CF, Strehlow, 2nd Lt., Ft. Monmouth.
QPEN Bumqumt Pvt. Ca.mp Crowder, Mo.
BPMV Dahlin, Lt Cambridge, Mass.
QPOM Morris, 2nd Lt., Char eston 8.C.
QQDC Pemn Pvt., Camp browder, Mo.
9QGS, Bul van,addresu unknown.
9QPO, Castle, Capt., foreign duty.
QRLV Leslxe 2nd Lt., Ca.mbr dge, Mass.

br.
arglin, S/S t., Ft. Knox.h
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9TNC Mc andlesa l‘ 5 Camp Murphy. Fla.

aTZX, Sclundler. T/5, Cnmp Crowder, Mo.
QUHQ, Elsler. M/Sgt., Ft. Myer, Va.
urke, 2nd Lt., Drew Field, Fla.
BVGK Rosenborg.'l‘/s Ft. Myer, Va.
9VaJ, Shelton T/3, Ft. Myer, Va.
QWHH Starr. Cpl., Camp Crowder, Mo.
9WNP, Hahn, Capt., Lexington, Ky.
9YNJ, Slgmon Capt Philadelphia, Pa.
9ZHE, Arlton, T/5, Warrenton, Va,
9ZJN, Temple, Cpl., Kansas City, Mo.
ZTU, Marglin, Sr, Op., Ft. Knox, Ky.
9ZWW, Hill, Sgt., Seattle, Wash.

Operator’s license only:

Castleberry, Philadelphia, Pa.
Cohen, Pvt., Ft. Monmouth, N. J.
Conley, Pvt., Camp Crowder, Mo.
Fulton, Pvt., Boston, Mass,
Grillo, B/Sgt Thermal, Cal.
Henderson, Sﬁt foreign duty.
Ingram, 2nd Lt., New Orleans, La.
McKay, Pvt., Brookley Field, Ala
Miller, S/Sgt Camp Maxey, Tex.
Mllton. Cpl., Ft. Monmouth, N. J.
Schwarta, Pvt., Camp Polk, La.
Sobieski, T/4, Kelley Field, Tex.
Tyska, Sgt., foreum duty.

Young. 2nd Lt Camp Campbell Ky.

MARINE CORPS

tARA, Spates, Lt., address unknown.
IMSI, Googins, Cpl. foreign duty.
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chitino, 2nd Lt., Lambndge. Mass.

Lt., Ft. Monmouth, N. J.
J Greulich, T/5, Ft. Monmouth N.J. 5ILD,

1N, Leonardo, Cpl., Washington, D. C.
JHLD Dums, Lt., Quonse?. Point, R. I
"NUG, Reichert, Pfo Corpus bhmtl Tex.
3DLF, Blackstone, 3/8gt. CampLexeune N C.
'!GKN Smith, Major, ashmgto

JHPP, Merkel Ca.pt address unknown
,address unknown.

t., foreign duty.

, Corpus Christi, Tex.
th .COYDM Chi rlm.Tex

ILD, Cunningham, 8/8gt.. San Diego, Cal.

J. 5)FW, Erwin, Bgt., foreign duty.
8RUE, Fabxan Pvt. Edgewood Arsenal, Md.

5JMM, Mayberry, "Pvt., San Diego, Cal.

60YY, Rose, Sgt Washington, D. C.

6RXU, Genoch lo.Pvt Logan Utah.

bTNG, Sisney, address own.

GUIP, Wagner, address unknown

6UJP, Davis, M/Sgt foreign duty.

6U Ij Honts, Pvt ,San Diego,
McFadden. 8/5gt., Corpus Cbristi,

SHJJ Torpy. S/Sgt Corpus Christi, Tex.
88R. M Misavage. t. Parrlalsland 8.C.
SUOA Lloyd, ’ﬁ/sgt orelgn duty.

orris, Pvt., Camp Lejeune, N. C.
VYW Fasulkey, Pvt., San Diego, Cal.
SWEP, Bellgraph Pfe., foreign duty
9FGD, Zschau, Pfe., New River, N
9JCV, Calvert b Sgt forelgn duty.
9KIO Harris, 8, § New River,
90EK, Brown, 8/ Cherry Pomt N C.
901"D Culver, 8/8gt., foreign duty.
oYV, Weber, Pfe., San Diego, Cal.

Operator's license only:

Ellison, Pfe., Quantico, Va.
Leeb, Cpl., Lake City, Fla.

ARMY—GENERAL

There’s one ham with a sense
of humor serving overseas. 2nd
Lt. Al Rae, W2JGF, wrote a
note recently to let us know he is
“safe in North Africa’!

1DCH, Abbott Pyt., Camp Croft, 8. C.
iJXR, Hei ,Pvt,Ft Bliss, Tex.
ILKE Lojko, Lt., Ft. Jackson, 8. C.
INCJ,  Anderson, S/Slgt Ft Blma Tex.
NF’I‘ Torrisi, Pfe.
INF'Y Sheveuell Pvt Camp Croft 8.C.
2EQA, Kibling, Lapt forelgn duty.
2FPM, Bernadyn, Pvt., Ft. Ontario, N. Y.
"HQ,X Possehl, Lt. forexgn duty.
2HRP, 'Geilenkirchen, Pvt. LampUpton N.Y.
2LDV, Parker, Cpl., Camp Knight, Cal
2LRX, Santos. T/5, 'Ft. Hancock, N. J."
2L7B, Glbba $/8gt., foreign duty
2MIG, B erzin, WO, Camp Dayvis, N. C,
2MYI, Revzm Pvt. ,Camp Edwards, Mass.
"NLK Mauer Lt., address unknown.
3FRE, McCann, Major, Arlington, Va.
3GJX, Dunne,Pvt Campl:{aa
EIHTXY Sydner, Pvt., address unknown.
3JQP, ’l\u-zer.Pvt forexgnduty
4HNT, Roudebush, Capt Fresno, Cal.
4HQO, Gibson, bgt Ca.mp Hood, Tex.
5AHE, Beeson, Lt., Alexandria, Va.
5[) M Tilley, Ca.pt Pluladelplua, Pa.

1, Mavnnrd /Sgt, 't. Sill, Okla.
.)JOE Hagen S/Sgt Camp Maxey,Tex
5 y u:ns,Cpl address unknown.
6CBX, DeWolfe, L., address unknown.
6NFL, Duke, Capt Camp Callan, Cal.
6NGO, Yamachika, Pvt., Camp Hale, Colo.
6SPE, Haughn address unknown.
hUDH Peirson, Sgt.,address unknown.
-7, Anderaon Lt. ,Camp Murphy, Fla.
7EYS, Donovan LL Ft.8ill, Okla.
"HNY Dunbar' T/B t., I't. Bliss, Tex.
8BPH, Wilson, Pvt., amp Sibert, Ala.
$DDV, Garrow S/Sgt N. Camp Polk La.

Two of our best hams and high
speed operators. and their contribu-
tion to the postwar world — Patricia
Ann Marglin, W9—. Poppa is S/Sgt.
Jim Marglin, W9THS, an instructor
in radio armored force school at Ft.
Knox, and Momma is Mickey Mar-
glin, W9ZTU, first gal op in the Sig-
nal Corps. She’s senior brass pounder
at I't, Knox. Congrats all around!

8NTB, Merloni, Cpl., Camp Campbell Ky
QHM Rx)thstcm.Sgt Ft. Brag, i
8QNZ, Reynolds Pvt. Camp Pi ett Va
SRMU, McGhee,S/Sgt Salem, Ore.
8RSI, lekmson Sgt address unknown.
SRYZ Cook, Pfc ., F't. Sill, Okla.
8TSB, Brooks T/4, Ft Monroe.Va
8WBD, Trostle. Pvt., Camp Haan, Cal.
BWDU Levy, Pvt. forexgn duty.
9BIR, R,oeger, T/5 Camp Beale, Cal.
QBZG Cruse, address unknown.

EC Zobec, Pvt., Camp Cooke, Cal.
9JRR Stone, S/Sgl;. \foreign duty.

A, Chamn¢ 'vt., address unknown.
QJ 7L, Bverson, Lt., address unknown.
9LZV, Lomasney, S/bgt foreign duty.
9NAW, Wong, address unknown,
INRP, Pokorny, Cpl., Madison, Wis.
90DG, Balzart, Lt., fan Francisco, Cal.
9RCT, Coyle, Pic., address unknown.
9TEC, Herndon, Sgt., foreign duty.
QUUW Lehto, T/5 Ft. Monroe, Va.
BVJS Dav:es, 'S/8gt. , foreign duty
oW, Howe, S/ggt foreign duty.
QYRD Mantoa, address unknown.

Operator’slicense only:

Brower, 5/8gt., College Park, Md.
Browne, Pvt., Ft. Jackson, 8. C,
Ford, Pvt., Camp Haan, Cal.
Karney. 8/8 t., foreign duty
Kmenem,SfBgt address unknown.
Kunts, Pyt., Camp Rucker, Al
Latham, C| l address unknown.
Lightfoot, , Ft. Breckenridge, Ky.
Manherts, T/Sgt foreign duty.
Marshall, Ma)or,foremn duty.
McGee.Sg Ft. Jackson, 8. C.
Merber, Szt foreign duty
Munch, Lt. forelxn duty.
Os-sterrexcher Pvt.,address unknown.
Okada, T/5, Camp Savage, Mi
Pachollk Cpl George Field, ol
Peteraon Lt., Camp lemgston La.
Politi, Pfc. forelgn duty.
Rodenbo. Pfc Los Angelea, Cal.
Rose, Cpl., Ft Benning, Ga.
Sendelbach, S/8gt., New Haven Ct.
Suchman, Pfe. forexzn duty.
Sylvester, Pvt.. Walla Walla, Wash.
‘Tisdal, Pvt., address unknown.
Tryon, gt "Melrose. Mass.
Watler. S/ gt Ft. Williams, Me.
Whitcomb, /ggt Ft. Dawes, Mass.
Wolters, Capt forelgn duty.

COAST GUARD

IDMM, Watkins, CRT, address unknown.
1JHN, Law, BMI¢, Bridgeport, Ct.

4BQP, Hoeper, Lt., address unknown.
5JPE, Purcell, RM2c. Galveston, Tex.
8NYE Klener. RM2¢, New London Ct.
8VZR, Walper, Sea2c, Atlantic Clty,N J.
QQEA Kopetzky, CPO (8), Chxcago n.
9RVC, Zehms, Sea2e, Groton, Ct.

Operator's license only:
Krimsky, RM3c, address unknown.




This emergency rig and these men belong to the 5th Air Support Com-

munication Squadron at |[Morris Field, N.

C. L. to |r.— Cpl. Robert

Tierney, Sgt. J. Kling, Sgt. R. Cluley, T/ Sgt. (was 5/Sgt.) Walter Plunka,
WI1JVK, and M /Sgt. Harry Adclman W2JLB. Kneeling in front is Sgt.

{then (.pl ) E. L. Lewis, W3ALB

NAVY —GENERAL

We know of & ham who has
had about everything the Navy
an offer — destroyer, tanker,
seaplane tender, and now air-
plane. He says, “Flying in a fly-
ing boat beats tossing around in
a ‘tin can’ all to blazes’'!

1BDZ, Krueger, Ens., address unknown.
1B1, Northrop. Lt. (Jg) Washington, D. C.
1CLM, Amann, KM2c, Sioux Falls, 8. D.
1DFQ, Bu:kley, Lt., Portamouth, N. H.
1DKY, Bessette, Sampson. N.Y.

1EWF, Dunham ., address unknown.
IEWN, Hill, Lt., Rockland, Me.

1GBB, bteadman Lt., address unknown.
1GZV, Warner, St. Lomn. Mo.

1ENR, Slavinsky, Sea2c, address unknown.
1IUS, Foley, RT2¢c, Terminal Island, Cal.
1KVV, Worster, RE, Key West, Fla.
1LYOQ, Coan, AS, Sampson N. Y.

lMAY Gudits, ARMlc. Squantum, Mass.
lMQY Hunter, F3¢, Newport, R. 1.
IMT, Matheson, Lt., Portsmouth, N. H.
1MVJ, Hoyt, Ens., banford. Fla.

{NAH, Hughes, AS, Sampson, N. Y.

INAZ. Lalmond, address unknown.

INEZ, Chaplin, 'RM3ec, Sampson, N. Y.
INJV, Chlpmnn.AS Farragut, Idaho.
1NM, McQuain, Lt.. address OWIL
:N&d%v lIfse].%lainfé bea).)c‘.vBedford Spnngn, Pa.
Q. on, (ig. aahmgton, N
ITI, Beach, Lt., sddress unknown.

'AI‘J Smith, Lt., Washington, D. C.

2DH, Lippincot, Cmdr., address unknown.
5§BS, Johnson, Lt., New York, N. Y.

2FUT], Clark. Lt. {m) Norfolk, Va.

ex-2GS. Schuster, Sp(p)lic, Anacostiz, D. C,
2JWM, Lawrence, Ens., address unknow.
2JYH, Vldal Splc Camp Peary, Va.

"KJI 'Plaisted, Lt, Cmdr., Clinton, Okla.

3MKN, Adrian, RM2c, Corpus Chnstl Tex.
2MRE., Wicks, Lt. Cmdr., Detroit, Mich.
2NDQ, Braendle, Lt., address unknown.
2NJL, Werner, Sea2c, address unknown.
NKA Woemer.RMZc Sampson, N. Y.
2NUK Bordne, RM3¢, address oWD.
9NBD., Green, RT3c, l‘s.koma Park, D. C.
2NVQ, VerdxbeHo Seazc, Sampson, N. Y.
2NZD, Tack, Lt. (I\Jrf) , Sewickley, Pa.

201K, Klemas. 1¢, address unknown.
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20IB, Evans, RT2¢, Terminzal Island, Cal.
201J. Ablstedt, RT2¢, New York, N. Y.
20J7, Little, RM2c, New York, N. Y.
200, Benuett Lt. (jg), Portland Me.
3CF, thtlepai Lt., address wiknown
ex-ACYW e
3DAF, Leahy, WO, address own.
3DLC, Swmgle,Lt address unknown.
BEJA "Chadick, R’l‘lc Norfolk, Va.
.wTT Dulin, Lt. (jg), Wash.lngton,D C.
3FNO, Crawford Lt., Newport, R. I.
:‘sH_SA.Julste s 1t., address unknown.
3IEP, Matysek, RM 1¢, Ocracoke, N. C.
3JMC, George, RM, address own.
3JWF, Wilcox, Lt. Washmgton, D.C.
40Q, Ciluck, Umdr Charleston, S. C.

4DRZ, Haskings, Lt. (,y‘%,) Washmgton D C. 7HE

4EHD, Covar, RM1e¢, Washington, D
AFEH, Inman, Lt. Belon, Wis.
4IrGU, Leat.heru, t., Arlington, Va.
4FMP, Binkley, RM2c Winter Harbor, Me.
K4GXV, White, RMlc. Seawall, Me.
4GY Brewin, Lt Ag) Washmgton D.C.
Reinochl, p2c, Olathe, Kansas.
4HOG, Mauney, Lt. (jg), Camp Peary, Va.
5ADC, Booker, RM1¢, Norman, Okla.
5ARB, Smith, RM2c, Norman Okla.

5 let, RMBc (.,orpun Christi, Tex.
BEMW teele, RM2c, Norman, Okla.
SKFQL, Sr.mth T2c, Algiers, La.

5FXA, Musick, RM3c, Norman, Okla.
5SHLB, Smith, RM3c, Norman, Okla.
SHNW, Foster, Ens., New Orleans, La.
5HVP, Payne, RT2c Memphis, 'Tenn.

ex-3IER, Kichenfeld, A/C
50T Jarratt Eps., Washmgton,
5INU Hollmgworth RMle, anmx Fla.
5IUN, Lamb, RM2c, Corpus Christi, Tex.
51YS, Henley. ARM2¢, ma Tenn.
.:JBM , RT3c, Algiers,

AVALS Wn:n erley Lt., Washington, D. C.
.)KPD Shores, RT2¢c, New London, Ct.
5KRP, Cate Lt. (ig), Falls (,hurch.Va.
5ZAV, Moffett, Lt., Washington, D. C
6ADG, Colbert Lt Norfolk Va.
hA’I‘W Umbraco, CRM, San Francisco, Cal.
6BXV, ' Alker, RM2c. Sunset Beach, Cal.
6DEP, Lynde. Lt., Washington, D. C.
6DJS, Shannon, 1t. (ig), address unknown.
6EAK, Matthews, Lt., Norfolk, Va.
6ECB, Irwin, RT2¢, New London, Ct
6EFF, Homg, Lt. (Jg)‘, N'ewport R.L
6bHS Dufour, Ens., Cambridge, Masa.
bFAQ Tenhunen, En.s address unknown.

es, T3c Michi nbny,Ind.
unkho

bertl*n.ld Mo.

6GUYV, Roberts, address unknown.
6HI'F, Sales, Lt., Staten Island, N. Y.
6HSA. Spmdler, RM2c, San Francisco. (,al
6IGB, ews, RE, Terminai Island, C
6]()8 McClellan, Ch. Spec., A.Iameda.C
G1PK., Frey, Lt. (ig), Ft, Schulyer, N. ¥.
6JTN’, Smith, San Francisco, Cal,
6KJ, Hanlon, Lt. {Jg) San Francisco, Cal.
6KUA, Cullen, RT2¢, Terminal Island, Cal.
6LGE, Thompaon RM2ec, San l‘\'anclsco Cal.
6LJS, McQumd RM2¢, San Diego, Cal.
nLLb Peterson, WO.SanPranmsco Cal.
6LSP. Buie, Lt., Corpus Christi, Tex.
6MCS, Herﬁng. CRM, San I'rancisco, Cal.
SMVE, Moore, RM2c, Los Angeles, Cal.
ﬁNCM Gearhart, RMlc San Franciseo, Cal.
6NRE, Sweetland, Eps., address unknown.
BN YZ, Wells, address unknown.
()BU Monroe, RM2¢, Eurcka, Cal.
h()( (.'lasson Lt. (jg), Los Angeles Cal.
farcia, RM?.c address unkmown.
6PBY, Leo, RM?2¢, San Francisco, Cal.
6PQW, Shaklee, RMZc address un}mown.
8PUQ, Rodman 2c San I'rancisco, Cal
8QLK, Hart, address upknown.
6QWA, Owens, CR. M San Francisco, Cal.
SQWW, Steward, Fns., address unknown.
6QWX, Matthews, Lt. (Jg) , Los Alametos, Cal.
6RAF, Hopsin, RT2¢, address unknown.

q

6RHC, Dixon, ‘address own.
6RPT, Gebhart, San Diego, Cal.
nRJY Oliver, ARM2e, Norfolk, Va.

63EP, Watson, Lt. (ir), San Diego, Cal.
KH6SHS, Petranek, ACRM, Cape May.N J.
6SLP, Valentxne Lt Farragut, Idaho.
SN, Newton, RM3ec, address unknown.
6SOM., Dane, RM2e, address unknown.
6TBD., Ross, San Dicgo, Cal.
8TLW, Titus, RT2c, San Dicgo, Cal.
6TMT, Bocast AS, ‘address unknown.
8TYP, Child, address unknown
6TZC, Painter, RT2c, Ban Dw , Cal.
§UCT, Dibble, A/C, Corpusb isti, Tex.
GUCW Emmett, San l)lego. Cal.
sUCX, Lmden BeaZc, Ban Diego, Cal.
bUIT MacDonald RMle, Oceanmdc, Cal.
, Hensen, San Francisco, Cal.
GUSO McReaken, RM3c, Memphis, Tenn.
7ABF Flagler, Lt. (ig), address unknown.
7ABN' Coston, RT2¢, Bremerton, Wash.
YK, Chambers, RMle, address unknown.
7CKG Spangenberger, RM2c, add unknown
7CRU Apgar, Noroton Heights, C
7CSE, Barina, RMIc, address unknown
7DHC, Harmony, CQM Seattle, Wash.
7DVA, Cook, Ens., address unknown.
7GUU Gerdon, CRT Seattle, Wash.
7HCR Scofield, Sea2¢, address unknown,
Newman RT2¢,Bremerton, Wagh.
7HLI, Leyde. RTlc, address unknown.
, Metcalfe, RM3c, Bremerton, Wash
K7HZM, Hynum, CRM, Seattle, Wash.
7IAP, Waddell, address unimown.
IJ'K RMZc, Miami, Fla.
7INL, Durham AS, Farragut, Ida.ho
7IVZ, Doherty, RT3¢, address unkn
SGUP, Consterdine, RT1¢, New London Ct
SEYV Swisher, Lt. (jg), Norman, Okla.
8GFB, Clark, RM3e, Detroit, Mich.
3IAR, 'Churchill, ARM2¢, Detrmt chh
SINF Brooker, ARM3c, Jackaonwlle, Ila.
.‘sIUD .Ioneu Lt., Detront ch

incy,

Pa.ggeot. ‘RM3e, Detroxt Mich.

ex-80M, ks, RM2¢, Detroit, Mich.

307ZA, Sievert, RMZc address unknown.

QDW Forater CRM Winter Harbor, Me.

8RST, Glon.RISc Stillwater, Okla.

SSMC Erhart. Sea2c, Evanston, Ill.

88XA, DeForest, Lt. (g) address unknown.

’I‘AA Giegel, beaZC ureat Lakes, 111

8TAK, Miner, AS, Great Lakes, IIl.

BUIZ, Russell, RTZc, New London, Ct.

8UJ. P Walla.ce RT2¢, Washington, D. C.

|UTJ, Schraﬁ, RM2c address unknown.

KUYV, Hesse, address unknown.

8VL% Walker, ARM, Great Lakes Ill

RVNI, Higgins, AS, Sampson, N.

$VUZ, Martin, RT3c, Houston, T

SW'I"I‘ Dugas, ARM3e, Jacksonville, Fla.

9ABB, Hinkle, address unknown.

QALR §Iprowls Lt (Jg) Boston, Mass.
homson, E &’orktown.V a.

QC M mebeer. Lt Cambndge. Mass.

ex-9DBM, Roberts. Lt. (ig), New Orleans, La

. 9DUC Rccdy.!:ns Washington, D). C

DYO, Smith, ARMSc Memphis, Tenn.
QELL, LaVielle, Lt. Cmdr., Little Creek, Va.
9FCG, Hamilton, Norfolk, Va. .

ONT for
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QGCW Range, RT2¢, Washington, D. C.
}.a Porte, Lt. Cmdr.,address unknown.
x-QHW’Y Kercher, RMIc, Norfolk Va.
9ICL, Eazle, RT2c, Great Lakes, IIL.
9JPS, Hudszinski, ARMIc, Glenview, Ill.
9KCB, Clark, RM3e, Corpus Christi, Tex.
9KVF, Onstad, RTlc, Terminal Ialand Cal.
9LIJ, Brandt, Ens., Corpus Christi, Tex.
QLMJ Dlllmzham, AS, Farragut, Tdaho.
ex-9LTW, Pfeifer, Cmdr., New York, N. Y.
9MEN, Teeple, Ens., address unknown. .
9QDQ. Babblt Lt., Columbus, Ohio.
9RLT, Meyera RTZc, Mlchxgan City, Ind.
9800, Young, ARMlc Memphis, Tenn.
9TAS, Brazda, RMlc, Mlam1 Fla.
9VES, Simmons, RM3¢, Poyners Hill. N. C.
9VIK, Haller, RM2¢c, Farm&zut Idaho.
9vOD, Russell, Lt. Chicago, III.
YWY, Wilham.s. RM3c, &t. Albans, N. Y.
9YCK, Blad, ARM e, Pensacola, Fla.
97PT, Redlin, RM2c, address unknown.
97ZYL, Moorman, Lt. (ig), Hollywood, Fla.
QOperator's license only:
Agar, Lt. (jg), Washington, D. C.
Friedlander, RM3e, Memphis, Tenn.
McClendon, address unknown.

Moore, AS, Sam son, N. Y.
Wintroub, RT2c. Chicago, TH.

MERCHANT MARINE AND

MARITIME SERVICE

This is the first time we have

listed men in the above services.

They are doing a mighty impor-
tant job and we would like 4A

word on all the hams in them.
1LZR, Jeffers; lMMG Newbold; 1MRZ,

Lmdzren' INGL, Heibeck; INJI, "Olivieri;

ex-150, Dmxmore' ‘7AZO Sxmth 2BCU,
Lewis; ex-2C8Q, Daniel; 21X QGreer; zJVK
Huntley; 2KCH, Wirfel; 2KPA, Deeg: 2KVZ,
Burger; ZLIW Hyder 2LWA, Lindstrom;
MMM, Goldberg IOCF Grossman; 3GRW,
8olomon' 3HTG, Meloney; JJMV Erdle,
4BRB Sykss 4DAM, Ja(‘kson'aiD(xW Tonjes;
HPH Antenucei; 4HXW Stoke,ly' 5!LN
Hﬂ.rton, 5JPC, Wehrli; 5KBE, Lanphere:
60PQ, Young; '63AN, Paulv. GSXK lver;
6SXQ Cunm ham; 6TLN, Eslinger; THEW

hltelbe IKG, Rodgers; 7JDJ, Casebeer:
ex-80] v%ner 8TWP Wallander 3ULH,
Struze; 8UUW, White; 8VTA, Shakes peare:

8VUT, Geller; 9CEL, Heltzman INAW,
Smith;} 9JEY, Zych; 9KWI, I’x-ykhmd 9IMJJ,
Hoskins: MU Q. Rlcker 9NQD, Hemen,
90EE, Albers; 90MU, Clough QQMG g&
klund; 9RSP, Wiley; 95XV, Moore; 9'

(Casteen; UVQE Beliman; 9WAP, McClem-
ent: and Edwards and Meltzer with operator's

licenses only.

Stuart Meyer, ART1lc, W2GHEK,
is an instructor in aviation radio
matériel at the Naval Air Technical
Training Center in Corpus Christi, 3
Tex. That would be the place for a
“CQ” and a “HI”, wouldn’t it?
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CANADA

This is more like it! A couple
of nice long lists and a picture
have been received between is-
sues, and our VE Roster is now
assuming satisfactory propor-
tions. Please keep the informa-
tion coming — and make it as
complete as possible, so we can
list rank or rating and not just
“address unknown.” If you are
on foreign duty and wish your
address kept confidential, please
tell us and it will not appear in
QST.

RCA
1AL, 1, S Y , C e L -

(})lr(?v:v; forg'lgegug 8. To our way of thinking, this Cana-
11H, Mills, foreign duty. dian ham rates a rest on the sill, Cpl.
lMl‘\ Bath, address unknown. Jack Cook, VE3AMP, is home in
;(A)l(i,’ll\:ioahe{.folfigx} duty. dut Simcoe, Ont., after two and a half
SABL, Sonrs adrete rbporn. years active sorvice with the RCAT.
3YQ, Robbins, Camp Borden, Ont. He’s met hams in all sorts of places!
i oty A

, Elliott, address own, 3AWN, Sovereign, Cpl., foreign duty.
4AIP, Peat, Lt., address unknown. SAWX Mpndhinm bgt Toronto, Ont.

KH, Lane, foreign duty. 3AXO, Ohver (.,pl foreum duty.

4ALD, Taft, address unknown. 3KT, Guon, ﬁahf,,x, N.8.
4BP, Doughty, Fus., Edmonton, Alta. 3B, Sangster, £/0, Toronto, Ont.
4BW, Sacker, Lt., Edmonton, Alta. 31C, Martin, /0, address unknown,
4HT. Sterling, Lt., Edmonton, Alta. 3JN, Richardson, F/Sgt., address unknown.
4P, Elliott, L/C, Alliance, Alfa. 3JP, Laing, Brmsh Columbia.

11.G, Bryant, Capt., Vancouver Is]a.ud B.C. 307 Poole, Bqdn. Ldr., address unknown.
4LQ Butchart, Lt., Edmonton, Al 398, Kool /- Winnipes. Man. >
40G, Reagh, (.,apt foreign duty 3TY, Heagle address unknown.

40T, Wilkinson, ngn Edmonton, Alta.
4X¥. Sullivan, Sgt., Edmonton, Alfa. ngPM%lﬁslggrilf;{bﬁzﬁuxﬁdgty
5¥G, Hocking, Capt., Vancouer, B. C. 4AET, Foster, LAC, foreign duty.
. 4ARV, Lockhart, AC2, Calgary, Alta.
RCCS 42?{{( é/}[lenil;dfforexgn &iutty
4 0D ore| uty.
?EIFA Bemaﬁ‘;ﬁ"}‘ G’ﬁpé  Que. 4AGZ, Stewart, P/Ug?oreum duty
1MZ, aﬂfr'ﬂnuéxﬂk 8 4ALH Noss, address unknown.
91 Hart, 4ASE, Williams, foreign duty.
ex24D), Taylor, Capt., foreign duty. 4BJ, Duncan, LAC, Winnipeg, Man.
gi‘ﬁ% Lée‘l-{ltt Bgta,dddr nk“;lknown’ 4D0, Wllham fomgn duty.
3UX, Sinley. Szt Toronte. Onb. 4GM, Roberts, F/Lt.,address unknown.
D 1§ey, 8 Cortoné)alg Alt 41F, Elhotb Sqdn Ldr. ,foreign daty.
reeman, Gap ary, A57a. 4IN, Lawrie, Vancouver[sland B.C.
iﬁgﬁ %eseiltme.ngnKlli\n%s;onogm 4OE, Nielsen, Bgt., Halifax, N. .
orton, gsto!
AAHY, Runnall?‘éit , Ottama, Ont. o ge‘;ff‘}gm‘mgmdf +Ottawa, Ont.
$AOT, Hi oreign duty. 4UT, Crawley, P/O, Edmonton,A.lta
i‘,‘:‘%‘} éndersotp. 8/ Sg(tl, foreign duty. 4YD Fair,foreign duty.
urrie orexgn g
Y, Lichinsk: ky. ndL(,., Ca]gary, Alta. 5AEB, Matthews. 1/Sgt Edmonton, Alta.

4GD, Smalley, 8gt., Calgary,AJ 5CO, Buntmg,addrees unknown.
tHY Hyde, 8gt., forel? uty. REN
45% I‘%PP.LC ,foreign duty. ;
UKhn-Sxmth S/Sgt Vancouver. Is- {CD, Harrison, addrese u.nknowu
IEV Brown, Halifax, N. 5.
IFB Roue, foreign duty.

NRCAF ” Jliianrah?n Ottz:.jwa. Ont.
enny, torel ut,

IAX Arthur, address unknown. 1KB, bc‘;%t Haht!;nx N. ys

CK. Gammon, address unknown. 1KG, Phelan, Halifax, N. S.
ICP Burton, address unknown. 1LP, Hickey, address unknown.
IER, Redden, address unknown. INP, Robinson, L/Tel., Halifax, N. 8.
1HK, Dowden, addrese unknown. 2EX, Warr, Lt., Ottawa, Ont.
{KH, Leonard, address unknown. 2FN, New, Lt.. Ottawa, Ont.
1LZ, Bain, Scoudue, N, B. 238, Argyle, Lt. Cmdr.. Ottawa, Ont.
ANV, Warner, foreign duty. 20B, Mercer, Lt., Ottawa, Ont.
100, Harm foreign duty. 3AJU, Mason, Lt., address unknown.
2B, Field, /0, foreign duty. 3GC, Ruth, Ottawa, Ont.
21N, Hutchinson, address unknown. 3MP. Wale, address unknown.
21C, Lymburner, Montreal, Que. 3PD, Edwards, Caspe, Que.
2LV, Chapman, ¥/0, foreign duty. 4ADX, Cuff, Esquimait, B, C.
3AAL Sweet, address unknown, 4ATH, Shideler, address unknown.
3AAS, Barrie, address unknown. 4AQG, McLaughlin, Lt., address unknown.
3ABZ, Taylor, Toronto, Ont. 4GC, Btrong, Lt., Ottaws, Ont.
:‘32_}3 KM\i’chael Bdrétxsh C:llgxmbm 4RP, White, address unknown.

, Voege, address unknown. ; , 2, On
3AFW, Dike, F/8gt., Vancouver, B. C. 5PW, Ramsay, Sub-Lt., Ottaw t
3AMP Cook, Cpl. . Simcoe, Ont. RAF
'%ANQ, Farr andon, Man. ) X

oveys, Cpl., address unknown. 1BB, Fougere, foreign duty.
'%ART erse, Sgt.. forelgn duty. 3AAS, Barry, Cpl., foreign duty.
EAWC Cy chton, bpl.,forcxgn duty. 3KT, Holmes, foreign duty.
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A 250-Watt C.W. Transmitter Using
Receiving-Type Tubes

GLGGs in a Simple Two-Stage Rig

BY B. C.

This article might more appropriately
be titled, ‘““Sentencing the 6L6 to Hard
Labor,” for Gestapo Chief Barbce makes
a pair of them sweat to the tune of better
than 250 watts. Even if you shudder at
such inhumane trcatment, you may find
this rig, free of frills but built for maxi-
mum performance, the sort you’ll want
to have on tap ‘‘in the ycar V.”

8 xce W2MWX (and also W5FPJ, which
preceded) always had to be operated on limited
means, all transmitters have been built around
receiving-type tubes as a matter of necessity. All
of these tubes, which have ranged from 199s to the
more modern 61.6Gs, have been listed in receiv-
ing-tube manuals, although we think those who
wrote the manuals would gasp in horror at the
way their carefully specified ratings have been
treated. To get real high power from the pair of
6L6Gs in the final of this rig, the plate voltage was
boosted to 1125 volts! With a little intelligent
handling, however, they’ll take it and like it.

The circuit diagram of the r.f. section appears
in Fig. 1. It consists simply of a 6L6G oscillator
driving a pair of 6L6Gs in push-pull. The crystal
oscillator is of the regenerative type. Its plate
circuit may be tuned either to the fundamental
or to the second harmonic of the crystal fre-
quency. This stage, which is link-coupled to the
amplifier, operates from a separate 400-volt
power-supply section. Screen voltage is obtained
through a simple series dropping resistor, 124, and
the key is placed in the oscillator cathode circuit
to permit break-in operation.

* 109 Hammond 8t., Cambridge, Mass,

Left —

BARBEE,* W2MWX

The amplifier is neutralized by means of the
condensers, (s and Cg. The rotor of the plate tank
condenser is grounded for protection to the
operator. So long as the amplifier is loaded with
an antenna or dummy load, no arcing will occur,
even at voltages as high as 1100 or more. Screen
voltage for the amplifier is taken from the 400-
volt power-supply section supplying the plate of
the oscillator. Since the amplifier is not keyed, a
combination of grid-leak and battery bias is em-
ployed. 6L6Gs were used rather than metal 6L6s
because of their ability to run cooler, their better
insulation and because visibility of the elements
was considered essential, since the plates of the
amplifier tubes run slightly red on long dashes.

Because we never were favored with an
abundance of crystals, construction was simplified
by eliminating formal tuning controls for the
oscillator-plate and amplifier-grid tank circuits.
The tuning condensers, C4 and C7 , are Hammar-
lund APC trimmers mounted inside the coil
forms. They can be adjusted with a screwdriver
in case an appreciable change in crystal frequency
is made. A low-impedance output winding is
provided, but a matching network may be used
to feed any type of antenna.

Construction

The r.f. section is built on a 7 X 11 X 2-inch
chassis. All sockets are mounted below the
chassis. Those for the crystal, oscillator tube and
oscillator plate tank coil, Ly, are placed in line at
the left-hand end of the chassis. The socket for
the amplifier grid coil is mounted to the right
of the oscillator tube. Next come the amplifier
tubes, with the neutralizing condensers mounted
between them on small stand-off insulators. The
amplifier-tank tuning condenser and coil are

The 250-watt c.w. transmitter looks simple enough. The crystal is behind the oscillator tube at the left,

while the neutrahzmg condensers are between the two amplifier tubes. The jack in front is for the key. nght—
Bottom view of the r.f. unit, showing the by-pass condensers, resistors, r.f. chokes and much of the r.f. wiring.




Left — Bottom view of the power-supply unit. T'he relay is in the upper right-hand corner. Right — The rectifier
tubes are lined up along the front edge of the power-supply chassis, with transformers and filter equipment behind.

placed side by side at the right-hand end. Leads
to the neutralizing condensers are brought up
through large clearance holes in the chassis. All
by-pass condensers, resistors and r.f. chokes are
mounted underneath the chassis. The jack at the
front is for the key.

All coils, except the output tank coil, are wound
on Hammarlund 114-inch diameter plug-in forms.
As mentioned previously, tuning condensers for
the oscillator plate and amplifier grid are mounted
within the forms. The amplifier plate coils are
wound on National XR~13 forms which are 134
inches in diameter. These coils plug into Type
XB-5 sockets. While the transmitter was designed
primarily for operation only in the 14- and 7-Mec.
bands, it should work on lower frequencies as well.

The power supply is quite conventional. The
circuit diagram is shown in Fig, 2. A 573 is used
in a full-wave 400-volt condenser-input supply

i

=
Xtal | .

for the oscillator plate and screen and the final-
amplifier screens. Four 83s in a bridge circuit,
with swinging-choke input, supply the demands
of the amplifier plates. The output voltage is
about 1125 under full load. A switch is provided
to change to half voltage for tuning up. Inter-
locking switches prevent turning on the high
voltage without first turning on the filaments,
although no time delay is provided. The high-
voltage plate transformer is controlled in its
primary by a relay, Ry, which also controls the
low-voltage supply in its center tap and is
operated from the 6.3-volt heater winding of the
low-voltage transformer. It might seem that
the transformer’s ratings would be somewhat
exceeded, but no trouble has been experienced
in intermittently keyed service.

No meters were used except for preliminary
tests, and even then flashlight bulbs or dial

RFC,

Chassis | |
Ground

—400
~n2s
+45

- 48 +400 + 128

Fig. 1 — Circuit diagram of W2M W X’s 250-watt transmitter.

C1 — 250 ppfd. mica.

2, Ca, Cs, Co, C10 — 0.002 ufd. mica.

4y C7 — 50-ppfd. variable (Hammarlund type APC).

(s, Ce — Neutralizing condensers for 6L6.

C11 —0.002 pfd. mica, 2500-volt.

Ciz — 50 ;mfgl. per section variable, 0.06-inch plate
spacing.

R1— 100,000 ohms, 13 watt.

Ra — 250 ohms, 1 watt.

Rs — 5000 ohms, 2 watts.

R4 — 25,000 ohms, 10 watts, wire-wound.

RFC; — 2.5-mb., 125-ma. r.f. choke.
RFC2 — l-mh,, 250-ma. r.f. choke.
i, La*—20 turns No. 18, [l6-inch diameter, 114
inches long for 7 Mc.
12 turns No. 18, 1l4-inch diameter, 114
inches long for 14 Mec.
Ly* -~ 28 turns No. 18, 134-inch diameter, 2 inches long

or c.
14 turns No. 18, 134-inch diameter, 2 inches

long for 14 Me.
# Centertapped.
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lamps might be substituted.! Plugging a meter
or lamp into the key jack measures the oscillator
cathode cuwrrent. Hooking a similar indicator in
series with the 45-volt bias battery measures the
amplifier grid current, while one in series with the
high-voltage lead reads the amplifier plate cur-
rent. Until the amplifier is neutralized, screen and
plate voltages should not be applied. This will
mean disconnecting the screen lead to the am-
plifier, and it therefore might be well to provide a
separate terminal for amplifier screen voltage.

Tuning

The oscillator is first tuned up in the usual
manner, watching for the dip in cathode current
which indicates resonance. (7 should then be
tuned for maximum amplifier-grid current. If a
grid milliammeter is used, its reading may be
used for indicating neutralization, adjusting the
neutralizing condensers until turning ;3 through
its range shows no flicker in grid current. If a
lamp is used to check grid current, the neon-bulb
method in the plate circuit may be used, adjusting
the neutralizing condensers bit by bit until there
is no indication of r.f. in the plate circuit when
(12 is tuned through resonance. Tuning of the
amplifier should always be done at low plate
voltage. After the amplifier plate circuit has been
tuned to resonance and loaded, the voltage may
then be increased. When operating at the higher
plate voltages the key should not be held closed
for longer periods than necessary.

‘When correctly tuned and fully loaded this rig
operated at a final-stage input of 1125 volts at
233 ma., a power of 262.5 watts. Working into a
100-watt light bulb as a dummy load, it would
have burned out the bulb had not the writer
turned it off before he became blind! The hulb
seemed to be about twice its normal brilliance.
Of course, not everyone will want to run the
tubes at maximum voltage; in fact, it may be

1 Sutter. * What, No Meters?’’ QST, October, 1938.
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opS, Fig. 2 -~ Circuit diagrams of
E the high- and low-voltage power
a6 & supplies for the high-power re-
3 E—‘ = IR, ccxving-tube transmitter.
Cy, Cz qu ufd., 1500 volt, oil-
Fuse -nzs  Cyy C4—8 y.fd 450-volt elec-
] 3 83 Do trolytic.

g el Ry — 50,000 ohms, 25 watts.

R2 — 25,000 ohms, 10 watts.
E R, Ry — Double-pole relay for -

volt a.c. operation.
L Ly —5-20-hy. 250-ma. swinging
wadhe, e choke.
7 [[Ssv. Lo — ’O-hy 250-ma. smoothing-
= 523 L iR choke.
S =0 T 31, 83, 8¢ — S.p.s.t. toggle switch.
h Sz — S.p.d.t. toggle switch.

{ Ti—S5 volts, 3 amp.; 5 volts,

3 amp.; 5 volts, 6 amp.
B3 oS Tg—ﬁog.(())r:oo volts, 200 ma. or
chassis Groundels T3 — 400-0-400 volts, 100 ma.; 5

volts, 3 amp.; 6.3 volts,
3 amp,

necessary to select matched tubes which will
stand up under the highest voltages.

Naturally, it is impossible to modulate the
transmitter for ’phone operation under maximum-
input conditions; even if continuous operation
didn’t eventually ruin the 6L6Gs, the peak volt-
ages generated would. However, it is possible to
use series modulation with the same power supply
but only about one-fourth the power input.

In its time, with this rig we worked W1, 2,
3, 4, 5, 6, 8, 9 and K4 during one weck, and
when the ban on ham radio is once more lifted,
it will be standing by.

Rebuilding TR-1s

(Clonlinued from page 18)

casier to solder this connection to the coil before
the coil has been soldered in place.

Because of the additional shunt capacity im-
posed by the higher interelectrode capacity of
the 6J5, we found that the tuning condenser
would not cover the band. To increase the range
of the condenser so it would cover the band, the
rotor plate of the condenser was carefully bent
toward the stator. This increases the maximum
capacity without appreciably affecting the mini-
mum capacity. The circuit may then be adjusted
to center the band by altering the spacing of the
turns in the coil, spreading the turns farther apart
if the frequency range is too low or pinching them
together if the range is too high. In this particular
job, we ended up with the turns spaced slightly
less than the diameter of the wire.

Checks of the revamped unit against a set
equipped with the HY tubes showed that about
75 per cent of normal power output may be
expected. With the value of grid-leak resistance
recommended, plate current runs about 75 ma.
at 300 volts. So far as could be determined in
listening tests, receiver performance is almost
on & par with the set using the HY615.

0ST for
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CALLING! .

ENGINEERS AND PHYSICISTS

THE only opportunities we know about
this month for commissions in the military serv-
ices call for engineers and physicists. Plenty of
opportunities remain for them to step direct from
civil life into a uniform, because they have been
officially declared to be “scarce’; but for most
other categories of radio people the only present
route to a commission is via the draft and an
OCS.

The Signal Corps has pressing need for
graduate radio engineers and electronic physicists
between the ages of 22 and 45, and for graduate
electrical engineers who have reached the e of
35. For full particulars, get in touch with the
nearest office of the Officer Procurement Service, a
list of whose addresses and telephone numbers we
published on page 27 of our May issue.

In this department for many months we have
made vague references to intriguing opportunities
in the field of secret radio devices of a new and
startling character involving profound new de-
velopments in microwave technique. We hope
that you all knew that we were talking about
radar, 2 word which for many months we were
not permitted to print. Army, Navy and OWI
have now issued carefully worded releases which
tell 2 minimum about the subject, but which do
restore the word to currency and which ‘do
establish that radar is a remarkably useful device
for detecting the direction and range of enemy
eraft by virtue of their reflection of focussed
beams of v.h.f. waves. It is, of course, a new
technique with the greatest possible appeal to the
imagination of the amateur. For this service,
voung graduate engineers are eagerly sought by
all branches of the forces. Amateur experience
helps a lot. All the services maintain special
schools where advanced training is given in the
application of the new technique to the particular
problems of that arm, and it is worth mentioning
that the schooling and experience thus obtained
give one an admirable preparation for the in-
evitable post-war commercial applications of
obstacle detection.

George W. Bailey (W1KH, ARRL President)
at the Office .of Scientific Research & Devel-
opment, 2101 Constitution Ave., N. W., Wash-
ington, D. C., deals with the selection of Army
personnel for this purpose —— the Electronics
Training Group of the Signal Corps. Candidates
for a commission in this service must be graduates
of an accredited college, either in electrical en-
gineering or in science with an electronic-physics
major, and be betweeun the ages of 18 and 35, and
in combat physical condition. Mr. Bailey will be
glad to exchange full information with qualified
applicants, or to advise those in doubt.
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The officers in this service in the Navy are
called Aviation Volunteers (Specialists). They
must be graduate electrical engineers, between
the ages of 18 and 45 (not 25, as we said last
month). Information on this service (and on the

. CV-S and the EV-S classes) may be had from

The Commandant of your Naval District — or
Mr. Bailey will be glad to advise.

As you can imagine, the Marine Corps is mak-
ing vigorous use of radar in its Aircraft Warning
Service, both ground and air-borne. Their candi-
dates must be graduate engineers betwecen the
ages of 20 and 45, and for particulars should ad-
dress The Commandant, Headquarters, U. S.
Marine Corps, Washington.

There are also opportunities in civilian status
for engincers and physicists of the highest qual-
ifications, capable of performing important work
in the technical leadership of this war. It is be-
lieved that there are numerous professional men
of this category who are seeking to make a more
important use of their talents in the defense of
our cause, and who would like an opportunity to
explore the possibilities quietly by means of
entirely confidential correspondence. As men-
tioned in this column the last several months,
precisely such a mechanism has been set up.
Those interested in pursuing the matter are in-
vited to write under personal cover to Mr.
Bailey at the aforementioned address.

WOMEN WANTED

WoMEN high-school graduates are being
enrolled for summer courses in engineering, sci-
ence, management and war training in over a
thousand cities. Tuition-free ESMWT training
courses, running from ten to sixteen weeks, are
given in many techniques where women of col-
lege-level training are needed. In many cities,
courses will be given in communications subjects,
including not only the principles of radio but
preparing for positions as ¥ngineering Aid (Ra-
dio), Pre-Electronic Instructor and Inspector of
Navy Matériel. Applications for enrollment are
received at the major colleges and universities
in every state, and the U. 8, Office uof Education
at Washington will send upon request a list of
institutions where the courses are given, both on
the campus aud through extension facilities.

The women’s auxiliaries of the armed forces ~—
WAACs, WAVES, SPARS and Marines — are
still enrolling, still giving valuable training which
permits a woman to release a man for field com-
bat. Special schools are maintained; better-qual-
ified candidates have an opportunity for commis-
sion. While the women’s auxiliaries engage in
many fields, we speak particularly of communica-~
tions. Many of the enlisted women receive splen-
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did training in radio code and others are schooled
in teletypewriter operation, or the maintenance
of radio gear, or the installation of telephone
switchboards, and so on. Requirements and
privileges vary slightly from service to service.
For particulars, investigate at your local recruit-
ing offices of the Army and Navy.

The Civil Service is keenly interested in women
to serve as technical and scientific aids in govern-
ment laboratories, chiefly in Washington. Details
are to be found in announcements at the Civil
Service office at your post office.

RADIO OPERATORS

BrRAsSPOUNDING in the U. 8. Marltlme
Service is one of the most important contributions
that an amateur can make. A splendid training
course at a crack school remedies any deficiencies
in knowledge and turns out operators who are
fully qualified to give excellent account of them-
selves, both in war and peace. See “QST Returns
to Gallups Island” in our May issue. Details of
this training and opportunity from the local office
of the U. 8. Maritime Service, or address The
Commandant thereof, Washington, D. C.

There are jobs for radio operators in many
a government agency, the employment being
handled by the Civil Service. Details, both of the
required qualifications and of the opportunities,
are to be found in CS announcements at your
local post office.

Amateurs who can lend a hand in assisting
broadcast stations in their manpower shortage are
requested to register name, age, experience, pre-
ferred location, time available, salary desired and
other pertinent data with Howard S. Frazier,
director of engineering, National Association of
Broadcasters, 1760 N. St., N. W., Washington.

e Straxs B

W6CRZ, L. W. Lockwood, of Compton, Calif.,
whose name was listed in Silent IKeys in the
December issue, writes that “ the report is greatly
exaggerated.” He is very much alive, and we are
happy to make the correction.

P.O.W.

VK2HZ, M. W. Moore, of Lindfield, N. 8. W.,
and VK3HY, Maj. H. Lyle Andrews, AAMC, of
Murchison, Viect., are reported to be held as
prisoners of war.

Missing in Action

VE2JT, P. O. Lawrence R. Montgomery,
RCAF, of Lachine, P. (., has been reported
missing in action.
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« BOOK REVIEWS «

Communication Circuits, by Lawrence A.
‘Ware and Henry R. Reed. Published by John
Wi]ey & Son, Inc., New York. 287 pages,

* 9, illustrated. Price, $3.50.

The material treated in this volume may be divided mto
two broad clagsifications — transmission lines from the con-
ventional circuit standpoint, and wave guides on the basis of
electromagnetic field theory. It is intended for use in a first
course in communication engineering, prerequisites being
ordinary calculus and elementary a.c. theory.

Opening with a chapter on the determination of trans-
mission-line characteristics, the discussion proceeds through
networks and useful network theorems to the infinite line
and open- and short-circuited lines. Various types of filters
are treated, as is also impedance transformation, including
the use of stubs. Rectangular and cylindrical wave guides
for ultrahigh frequencies are the subjects of separate chap-
ters, and there is a brief treatment of coaxial lines on the
field basis. The book closes with a chapter outlining twelve
experiments designed to supplement the text.

‘There is a rather extensive appendix, largely devoted to
the advanced mathematics needed for some sections of the
text: Fourier series, hyperbolic functions, Bessel functions
and Maxwell's equations. This juxtaposition of text and
mathematical background is a useful feature. The fact that
the book is confined to circuits, to the exclusion of associ-
ated devices such as vacuum-tube amplifiers, is likewise
helpful in that it eliminates duplication of material to be
found in other radio-engineering volumes and thus concen-
trates on the subjects ordinarily not treated so extensively.

Pre-Service Course in Electricity, by William
C. Shea. Published by John 'Wilev & Sons, Inec.,
New York. 275 pages, 514 x 813, illustrated.
Price, $2.00.

This book is one of a series prepared for preinduction
training in the high achools, following outlines suggested by
the War Department and the Office of Education. It is a
basic course in practical electricity from which, upon com-
pletion, the student may go on either to radio communica~
tion or to automotive mechanics.

Beginning with the elementary facts of magnetism and
electricity, the subject matter includes cells and batteries
of various types, Ohm's Law, electromagnetism, instru-
ments, electrical work and power, electromagneticinduction,
motors and rectification. The accent is on practical applica-
tions, and no mathematics beyond the simple algebraiv
manipulations of Ohm's Law is required. A good book for
the beginner who wants simply-explained electrical back-
ground for his radio work.

Laboratory Manual in Radio, by F. E. Alm-
stead, I{. E. Davis, and G. X. Stone. Published
by McGraw-Hill Book (lo., Inc.,, New York.
139 pages, 6 X 9, illustrated; paper covers.
Price, 80 cents.

Intended for use with any elementary radio textin planned
courses, this book outlines thirty-six experiments based
on equipment likely to be available in school laboratories or
salvageable from outmoded radio receivers. The experiments
in general are grouped in the following main classificationa:
fundamental vacuum-tube operation, oscillators, Ohm's
Law, power supply, inductance and capacity in d.c. and a.c.
circuits, radio receiving and transmitting circuits, and in-
struments. While the experiments are simpie, many of them
require the assembly and wiring of set-ups, a requirement
designed to give familiarity in practical construction as well
as observational knowledge of circuit performance. As part
of the text of each experiment, forms are provided, where
necessary, for recording data and plotting curves. An ap-
pendix contains a list of symbols, conversion factors, and
commonly used circuit formulas. 0.
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Let’s Use Our Modulators

Applying Idle Speech Equipment to Record Players

BY K.

"Taerearea great many of us with ’phone
transmitters off the air for the duration. Rather
than allow this equipment to remain idle, some of
it can be made very useful during the wait until
once more we can call CQ. For instance, with
minor changes we can convert our modulators to
phonograph amplifiers. Also, with such an am-
plifier attached to a b.c. tuner, the reproduction
of music is much enhanced. 1f you have a good
loudspeaker and a phonograph pick-up, what
more can you wish than a chance to rebuild
that unused modulator and put it to use? Your
XYL or YL will very likely be in full accord and,
since material is hard to get these days, making
use of what we have is a good way to keep
our hands in the building and rebuilding of
equipment.

Usually the amateur has put his utmost into
building his modulator. The result is that most
ham modulators are high-quality amplifiers and,

#1210 Northern Pacific Ry. Bldg., St. Paul, Minn.

VEE IVERSEN,* W7AW

agsuch an amplifier is needed for good phonograph
reproduction, we have most of what we need.
Any good phonograph amplifier needs a volume

expander, since the volume range of recordings

is compressed. Radio programs carried over
’phone lines are also compressed and, since most
broadcast stations carry compression still farther
to give a higher average percentage of modula~
tion, the result is a double compression in some
cases. A great many of us have volume compres-
sors built into our modulators, which may be
converted so as to operate as an expander by
reversing the polarity of the rectifier.

The output transformer is generally a good one,
80 we have good-fidelity output. It may be that
we do not have any low-impedance winding on
the modulation transformer, but in most cases
room can be found to add a couple of turns of
heavy wire, and that will most likely be plenty
to drive & speaker voice coil.

The amplifier I am about to describe has been
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Fig. 1 — Circuit diagram showing a volume expander applied to a typical modulator system.

C1 — See text,

Ca ~—0.001 pfd.

Cs, Cs — 0.01 pfd.

Ci4 — 25-ufd., 25-volt electrolytic.

Rs — 14 megohm.

Rs, Rg — 1 megohm.
Re— }fé megohm,

Re, Rls, Ri¢ — 0.1 megohm.

Ra4— 0.3 megohm.
Ly, Lz — Filter chokes (Inca type

Ty — Input transformer (Inca type

Cs, Ce, C7, st, Cig, C20 — 0.5 pfd. Rz, Rlo. Ri1, Riz — 10,000 ohms. GH32).
Co, C11, Ci2, C21, C22, Cag — 8-pfd., Ro — 900 obms. Tg — Output transformer (Inca
450-volt electrolytic. Ris — 250 ohms, type GH41).

Cio, C17 — 50-pfd., 25-volt electro-

ytic.
Cas, Lu—- 10 puid.
(45, Ci6 — 0.1 ufd.
Ry — ‘! megohms,
Rz — 5 megohms.
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Ris — 1.5 ohms,

Rie, R17 — 1 ohm,

Rig — 3000-0hm potentiometer.
R20 — 3000 ohms.

Ra1 — 5000 ohms.

R23, Ras — 50,000 ohms.

T3 — Input transformer (Inca type
G26, see text).

T4 — Power transformer, 350-0-
350 volts, 150 ma.; 5.volts,
3 amperes; 6.3 volts, 4 am-
peres.
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in use here for gome time, and has given a very
good uccount of itself. I have used it both for
reproducing phonograph records and as the reg-
ular amplifier for my broadcast receiver. A great
many of you can duplicate this amplifier, or can
build one along similar lines with such material
a3 you tmave on hand.

The circuit diagram is shown in Fig, 1. There .

are some ideas here that are not generally found
in amateur practice, so I shall start with the
pick-up and take up any unusual points as we
reach them.

A crystal pick-up is used and, since this type
is capacitive in its operation, you will notice
that the pick-up is shunted by a condenser. ‘ But
that condenser will cut the highs,” T can hear
you say. The answer is that, when a vapacitive
generator is shunted with a condenser, all that
happens is that the voltage output of that genera-
tor is reduced. Since a crystal pick-up will deliver
voltages on the order of 10 volts or more from
some phonograph records, we want to keep that
peuk value down — in this case, not to exceed 1
volt. We might limit the peak level with a volume
control at the input of the first tube, but in that
way we would cut the frequency response of the
pick-up. So let’s just let it run wide open and re-
duce the voltage output of the pick-up. You can
add mica condensers across the pick-up, as in-
dicated by (', until the heaviest recording you
have does not overload the input-tube grid. The
0.001-pfd. condenser, 'z, shunted across the
3-megohm resistor, Ky, forms a network to correct
the frequency response of the crystal pick-up.

The load resistor for the pick-up, 23, can be
anything from 0.5 megohm to 5 megohms; the
higher the value the better the response. For all
practical purposes, however, the 0.5-megohm
value will be satisfactory. The signal voltage
developed across this load resistor is fed to the
grid of the first tube through a single-pole
double-throw switch, i, which cunnects either
to the output of the diode detector in a radio
receiver or to the crystal pick-up. ‘The input circuit
is coupled to the first tube through u 0.01-ufd.
mica condenser.

In the first stage, I have used a 6L7 as com-
bined amplifier and volume-expansion tube. ‘The
No. 1 grid is the signal grid and the No. 2 grid is
the expansion-control grid. As the value of
negative voltage on the latter determines the
amplification factor of the tube, I have used this
for controlling volume as well as for the automatic-
expansion feature. This is accomplished by using
a 3000-ohm wire-wound potentiometer, Riq, at
the bottom of the voltage-divider network. You
will notice that bias for the 61.7 is taken from
this same voltage-divider network. Correct volt-
ages at the various taps are noted on the diagram.
Notice that most of the voltages given are with
respect to the 61.7 cathode and not to ground or
chassis. I might say here that s plate current of
0.15 to 0.2 ma. has been found best for the
no-signal value for the 6L.7. A 0-1-ma. meter may
be connected in the plate circuit of the 6L7, If
used, it should be placed at the lower end of the
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100,000-ohm plate resistor, Rs, at the point
marked Af. The plate current can be varied with
the control from 0 to 0.5 milliamperes for no-
signal value. Under expander operation, this
no-signal value will about double for heavy
passages. An expansion greater than this is en-
tirely too much, but if the rectified voltage
delivered from the 6H6 is adjusted so that the
plate current is not more than doubled for a peak
value of expansion, it will be found to give very
pleasing results. You will find that about 1 volt
is the peak value that can be applied to. the
signal grid of the 6L7 without encountering
distortion, so you must keep the input voltage
down to that value.

All by-pass condenscrs are returned to the cath-
ode of the 6L7 and not to ground. It is important
to keep this in mind when wiring up this stage.

You will notice that the center-tap of the
heater winding on the power transformer is con-
nected to a point 30 volts positive with respect
to the cathode of the 6L7. This was necessary to
eliminate hum voltage developed in the 6L.7 when
the heaters were grounded. There are several tube
tvpes which may ievelop this type of hum
trouble, which is caused by the construction
of the heater and cathode assembly. The heater
emits electrons, and if these electrons reach the
cathode conducting surface they flow back to
ground through the cathode circuit and set up
an a.c. hum voltage. Such a voltage results when
the cathode is positive with respect to the
grounded heater. If the heater is made suf-
ficiently positive with respect to the cathode,
however, no electrons will be able to flow to
ground through that path because the cathode
will be negative and will not attract the electrons.
By that method a sometimes impossible-to-cure
hum can be stopped.

The circuit of the 6N7 stage is not unusual, so
nothing need be said about it.

If you have a split-secondary driver trans-
former, you will be able to use inverse feedback
as shown to improve response and reduce hum.

If you take a modulation-transformer sec-
ondary of, say, 10,000 ohms, you can sometimes
feed this successfully straight into the primary of
an ordinary speaker output transformer designed
for operation with pentode tubes, but it is better
if the voice cuil can be fed directly from the
amplifier output transformer. You will notice
that the speaker voice coil is shunted by the
primary of a transformer, T3, This transformer
was designed for use between a 6A6 Class-A
driver and 6A6 Class-B grids. The sccondary is

~connected to the 6H6 to give rectified voltage for

operation of expander system by varying the
voltage on the No. 2 grid of the 617, I found this
method of obtaining the expansion voltage better
than the system often used in which the voltage
is taken from the input circuit of the amplifier.
It is simpler to control and needs fewer tubes.
In Class-B or AB operation, the output at low
audio levels is not always all that may be desired.
If the volume is increased, however, the tone
(Continued on page 78)
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«  HAMDOM «

On the production front and on the war fronts. in
operating and in technical work — that’s where 1Tam-
dom is these days. Pictured on this page is a represen-
tative collection of hams recently in the news in con-
nection with various phases of war activity.

.

President Roosevelt personally presented Edwin C.
Tracy (below), ex-WI1APJ, with the War Production
Board’s “Citation of Individual Production Merit” in
recognition of his outstanding contribution aiding the
industrial war cffort. A field installation and service
engineer with RCA Victor, ex-W1APJ skillfully applied
his amateur experience in the development of apparatus
for testing radio equipment for bombing planes. His
suggestion, involving the use of a special oscillator
about which no details have been released, cut the re-
sjuired testing time from eight hours to three minutes!

Fd Tracy's is just the sort of performance we at
ARRL Hq might have expected from him — as from
many another ham. A resident of suburban Hartford
most of his life up to 1940, we saw a lot of him at local
ham gatherings and on the air. It was in 1929 when he
received his first ham ticket and the call W1APJ, in
which year he also graduated from William Hall High
School in West Hartford. Several years later he left for
Pratt Iunstitute in Brooklyn. taking a course in industrial
and electrical enginecring. He graduated in 1938, having
been class president in both *36 and *38. At various times
he has worked for such firms as [lammarlund Mfg. Co.,
Fairchild Aerial Camera Co. and Hartford Electrical
Supply Co. In 1939 he became an employee of RCA,
heginning in their bervxce Department.

Behind Ed Tracy’s commercial record lies a dozen
vears of intensive amateur activity. Primarily a u.h.f.
man —- he was an carly member of the historic Horse-
traders, pioneer Connecticut Valley 56-Mc. Net — he
also found time for general operating, mcludmg regular
AARS activity. Organizational work in the Hartford
Clounty Amateur Radio Club occupied some of hig time,
too, but primarily he was an experimenter, alwavs
tinkering with gear — usually v.h.f. Shortly before
leaving Hartford he became interested in television, and
the post-war n‘namsdnce may find him active again
in that field.

A production hero. Ed Tracy has received the highest
award given on the home front. In a se¢nse it is an
award to amateur radio, as well.
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When the Army Air Forces Pre-Klight School (Pilot)
at Maxwell Field, Ala., staged a code demonstration
for the benefit of the school personnel, it was ounly
logical that the feature attraction of the show should be
two hams who could handle a bug in a snappy manner.
‘I'ne photograph above shows Aviation Cadet A.
Macomber, WIDDB, at the key, sending at about Z'S
w.p.m., while Lt. II. I. Furst, W6PHA, demonstrates
correct copying technique on the blackboard. Later
WIDDB sent short sentences submitted by the AAF
student pilots present at about 45 w.p.m., which W6PHA
copied in hig head and called back to the audience.

Both Lt. Furst (a former West Coast amateur champ
ut 0Y.2 w.p.m.) and Cadet Macomber gave the pre-flight
students an idea of how much practice it took for them
to attain their code proficiency. And what better way
to acquire it than through amateur radio!

*
When the ground school at Majors Army Air Field,

‘T'exas, needed a means of dcmonstratmg Ioop-antenna
dircction finders, with typical ham mgcnunv Lt. Me-
Donald Gray, WOFLW, and Sgt. H. M. Crawford.
W5JQN, produced the "'junk-hox special” with which
they are pictured below. “We iust _picked up a board
and started screwing things on it,” is the way WOFLW
explained the process to the Majors Field Public Rela-
tions Office.

What was needed was a fully portable transmitter,
so they started with one section of a 1J6G dual triode
as a c.w. oscillator. Since d/f receivers have no beat
oscillators, the second 1J6G section was hooked up as an
audio oscillator plate-modulating the r.f. unit. Even
with loop modulation fiom a microphone und no antenna,
the gadget works over a range of several hundred yards.
Hidden around the school building, the students locate
the transmitter by triangulation, gaining practice in
d’f technique.
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7
Carner Currenf

Work with c.c. has been moving right
ulong here in the San Joaquin Valley. We have
two rigs in operation at the present time and at
least two more under construction.

We have conducted sume field checks and the
results were very gratifying, A distance of five
miles was covered with the greatest of ease —
that is, a distance of five airline miles. I don’t
know how far it wus by wire. An airline distance
of fifteen miles was also attempted. The results in
one direction were fine, but we had no luck in the
opposite direction. Signals in the direction which
we could work were R5 all the time, in spite of
heavy line noise. It must be that the sigs were
squirting in one direction.

The receiver is a conventional untuned-r.f. job
with a regenerative detector and one stage of a.f.
The transmitter is a 616 in u conventional Hart-
ley oscillator. All operation has been on c.w.,
running about twelve watts input to the oscilla-
tor. The Hartley seems to be very stable; in fact,
there has been no noticeable drift in frequency
during the time the rig has been in operation,
about two months. Both transmitters are fixed-
tuned on 113.5 ke. Both receivers likewise cover
the same band of frequencies, from 107 to 170 ke.

That’s about all the dope here, but I’d sure
like to see a few more fellows come on down.
We could have some nice rag-chews. If anyone
wants any dope, they can just drop me a card
and we’ll arrange a get-together and talk it over.
— A0 Weber, WERLJ, 704 Wocdrow Ave., Otildale,
Calif,

In the circuit diagram of W6RLJ’s transmitter-
receiver for carrier current, dimensions of the
transmitter tank coil, L4, were inadvertently
omitted. This coil should have 150 turns of No.
18 wire, 214 inches in diameter, with a tap at the
50th turn from the ground (grid) end.

Some time back, when the first articles on
carrier-current transmission were printed in QST
the statement was made that ““the distance cov-
ered by c.c. transmissions will probably be greater
in rural areas,” or words to that effect. However,
here are some of the things that have been ob-
served by W9DIKP and myself while carrying on
)S0s over the Rural Electric Membership Cor-
poration Lines.
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For quite a while we have been having prac-
tically 100 per cent results with the exception of a
couple of times when the line noise was really
going to town and it was impossible to copy any-
thing, either c.c. or long-wave commercial or
Navy stations. Signals seem to be quite a bit
louder at the receiving end during the daytime
when the line load is not so great, except on wash
day and the day after, when the XYL has the
electric iron going! Turning the house lights off
and on seems to have no effect on the signal
strength, although it does cause a very slight
change in the pitch of the received signal. When
an electric iron is turned on in the game house as
the transmitter, however, it takes the soup out
pronto.

A couple of months ago signals were a lot
better than they are now, no doubt because of the
large number of electric brooders being used
at this time, The brooders seem to have the same
bad effect on c.c. that irons have, with the added
disadvantage that they are on all the time, so
it seems that we won’t be able to look for any
really good signals until after the chicken-raising
season is over.

The airline distance between here and WIDKP
is four and one-half miles and the distance via the
REMC lines is approximately twelve miles, if (?)
the signals follow the shortest possible route.

The receivers used are 65SK7 converters ahead
of Sky Buddys, as per QST, and the transmitters
are the old reliable Hartley oscillator circuit using
a couple of 201A tubes in parallel and running
from 7 to 9 watts input. We are running 250 volts
on the plates of the 201As from power supplies
with choke input that give fairly good regulation,
and the note is right pretty to copy. Incidentally,
the tubes are some that have been in the old
junk box here for the last 13 years; before that
they worked all U. 8. and VE districts on 20 c.w.
Hi! Them wuz the days!

The frequency we use mostly is 125 ke., and so
far we have not tried to operate above 130 kec.

A word about the location of WODKP and my-
self, We are both farmers and the houses through-
out this territory average approximately three to
the mile, so you can see that we do not have
nearly the competition in the way of QRM from
appliances that the fellows in the cities have to
contend with. Nevertheless, the line noise and
static are terrific at times. And I used to think
we had line noise and QRN on 160! Last winter,
before the noise and the electric brooders, I could
put a Q5, R8-9 signal into DKP’s with less than
one watt input to a single 201A — but not now!
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Signal strength now is usually Q5, R5-7, but this
could undoubtedly be improved by an increase in
power. However, after the experience of that W6
some time back we don’t care to use more than
the minimum power needed to put in a readable
signal, — Wilbur Keaton, W9AUN, Morristown,
Indiana.

For the benefit of those who may be tempted to
try wired wireless as per Byron Goodman in your
March, 1942, issue of QS7, it is suggested that
the grid coupling condenser, Cj, be increased to
0.002 xfd. This will result in better output and
higher efficiency under load, as can be understood
when it is realized that the reactance of the
indicated coupling condenser is about 10,000
ohms at the low frequencies being used. — John
A. Labaj, Sandusky, Ohio.

I have been experimenting with wired wireless
for six or more months, using QST rigs. It works
fine. According to the transmitter’s harmonics,
I am on 165 ke. One day, while fooling around
with the antehna on my converter, the lead-in
wire slipped and hooked onto the screen connec-
tion of my tube. When this happened I could hear
about ten more stations than I could with the
antenna connected to the input coil. One of these
stations is an airplane beacon about 375 ke. Oth-
ers are NSS, NAA, WSO, WGG, PG, WCF,
WDE, and WSL (on 109 ke.). Most of these sta-
tions send code and number groups. Several of
them seem to beat with the output frequency of
the converter. I tried connecting the grid to the
115-volt line; on the ungrounded side all I got
was a loud hum, but on the grounded side the
results were good. Foster Reynolds (LSPH) was
sending on his w.w. transmitter about three
blocks away. When I connected the screen to the
grounded side of the 115-volt line, I heard him
about four times as strong as I did with the input
method described in ()ST'. Then 1 tried connecting
the screen straight to the ground, but nothing
happened at all. It only worked connected to the
grounded side of the 115-volt line. My receiver
had to be grounded also in order to hear him. He
connected his input as just described and now we
have excellent results. Maybe some of you other
experimenters will want to try this. Also try to
explain it; I can't!

If anyone living in this area would like to try
to contact me on w.w., please drop me a card.
I'll be glad to correspond with anyone interested
in wired wireless. — Roy Murray, 628 Spruce
Ave., Upper Darby, Pa.

At this writing I have been working c.c. over
the 115-volt a.c. line for a distance of approxi-
mately 10 miles, using either 'phone or c.w. with
100 per cent results, for the last 6 months. I
have had ©SOs too numerous to mention with
WWS8JRH, John Hydoin, a local telephone serv-
iceman, who became interested in c.c. with little
persuasion.

I am using a transmitter similar to the one
in QST for March, 1942. For 'phone I use a mod-
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ulator consisting of a 6F6G driven by a resistance-
coupled 6J5 and a carbon mike. A UTC S-18
output transformer is used as the modulating
transformer, My receiver is a Hallicrafters S20R
with a converter, as per March, 1942, QST, and it
surely works fine.

I would like to hear from anyone having any
ideas as to how to operate a relay with c.c. over
a 115-volt a.c. line. I'd like to turn on the receiver
at WW8JRH by turning on my transmitter.

At the present time there are two other trans-
mitters in the building which are expected to
be in operation very soon.— D). M. Decker,
WW8DMD, Deckerville, Mich.

I have found that carrier current makes an ex-
cellent field for experimentation in radio funda-
mentals classes. I have revamped my former
equipment, used for laboratory work on the usual
amateur frequencies, to 100-200 ke. This shift, it
seemed to me, would eliminate any difficulty that
might arise from radiation on higher-frequency
equipment. It also gives the student a chance
actually to test out his experiment as no license is
needed for this type of operation. The theory of
operation of course fits nicely with any text, as
the usual radio principles all apply except for ra-
diation from antennas. One of my students has
gained considerable technical experience hy build-
ing a three-stage transmitter for carrier current
and putting it into operation over a distance of
two miles or more. It consisted of a 27 Hartley
oscillator, a 45 buffer and parallel 45s in the final.
It seems to me that this field offers a wonderful
opportunity for educational use. — (fladden Klli-
ott, W6 M LL, Nogales, Ariz.

Stra

A new process developed by Corning Glass Works
permits the fabrication to close tolerances of complicated
glass forms for radio use, which hitherto have been
produced only by slow and expensive methods. Forms
such as those shown in the photograph can now be made
of grades of glass the loss factor of which is about the
same as steatite, while linear expansion with temperature
is much superior. Forms of this type should be just the
thing for self-excited oscillator applications. Smaller
parts, such as beads and bushings, are also made.
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The Life of a CAA Communications Operator

But Don’t — Burp!—Get Me Wrong . ..

BY ROGER WILLCO*

f‘s RECENTLY a8 a year ago, the starting -

pay for CAA communications operators was
$1260 a year. A Class A amateur license, at least,
was necessary. Touch typing at 35 w.p.m. was
required. Help was plentiful. "The outfit could
afford to be choosey.

If women and civilians were not barred, es-
actly, the popular belief was that only men —
ex-servicemen — could do the work. This belief
was especially popular (and still is) with the
ex-servicemen of which the outfit was (and still
is) largely composed.

To-day, however, there are two schools of
thought on the point. The gals and the civilians
are in. Blame it on Hitler!

Now the only requirement, is touch typing —
30 w.p.m., 1 believe — and it has been my ex-
perience that the examining officials are not too
exacting even about this. The outfit needs help —
has, indeed, implored employees to secure re-
cruits. (How'm I doin’, boss?)

Here in the CAA Fxrst Region, the new ap-

pointec goes to school (a war-time innovation) at,

LaGuardia Field in New York. There for three
months he — or she — an American citizen aged
18 to 50, is subjected to a fast hustle in, over and
through such matters as teletype, c.w., radio
theory, weather and the ’phone routine used in
contacting planes. The resulting 90-day marvel’s
salary is $1440 a year.

School completed, vur new communications
operator is given his choice of what positions may
be open. Because of war-time expansion, there
are quite a few. He may be sent to a station which
observes weather only, or he may be assigned to
one which, in addition, is in more or less constant
communication with airplanes. Here he is, in
effect, 4 sort of traffic cop. He is also, in a sense,
a light-house keeper (watch that hyphen, Mr.
Printer!), one of his duties being to monitor range,
or beam, signals put out by his own and distant
stations.

He “observes” local weather conditions aud
transmits hourly reports via teletype. In return,
his teletype gives him weather reports from
distant points; these he communicates via radio-
telephone, in code, to pilots when requested. He
relays radlotelophone messages from planes to the

4“\m" 'Qplatter,” this issue (p. 41).

NOW THE ONLY REQUIRE -
MENT IS TOUCH TWING

7 ae b0 Ge cRuey \d
To BE & RADIO OPERATOR \.
q ~OUT ITHEWS  /
uTI‘ \J/’

control tower via the interphone (a party line on
which there are half a dozen stations like his
own). He also reverses the process and relays the
control tower’s instructions to airplanes. Finally,
he guards the aircraft frequencies continuously.

His salary for this work is $1620 a year (plus
about 20 percent, under recent war-time legis-
lation). .

The station is probablv a five-man affair,
although in some cases there are more, Weather
Bureau personnel being assigned to the busier
spots. The chief of such a station rates $2000, the
assistant $1800 — plus, again, 20 per cent.

The stations are graded in importance and size.
As the operator becomes more proficient, he will
move up, grade by grade as his ability warrants,
to higher pay and more cxacting duties.

There are also opportunities in the CAA for the
mechanically-minded to become radio and tele-
type technicians — opportunities right, it scems
to me, up the alley of thut Empirical Elmer, the
ham. (Include me out, boss; with a soldering iron

"I’'m strictly a menace.)

The nice shiny new operator, with his hand-
some Weather Bureau certificate on the station
wall and credentials in his pocket affirming that
““his authority will be respected” (it doesn’t say

LIVING CONDIMONS
vARY

o e

40

by whom), stands an 8-hour watch 6 days a week.
He will probably have to do quite » bit of night
work, too, at first. Seniority rates here. But things
move fast these days, and before long he acquires
some of that valuable commodity — seniority —
himself. ITe rates a month's annual leave.

It isn’t clear to this operator why such stress
is laid on c.w. and theory. Perhaps it’s a hangover
from the past. Perhaps it’s a cuse of building for
the future. At present, however, the job actually
culls for nothing more than average intelligence, u
modicum of typing skill and the sbility to take
messages over the telephone. If you ean forget the
miracle of radio; the ubsence of wires, the fact
that you are tulking with a fellow perhaps two
miles up in the air who is flying blind on your
say-so, you might just as well be a telephone clerk
in the shipping departm(‘nt of a sausuge factory.

For those interested in telegraphy, however,
there are opportunities for practice. Then, too,
there are jobs (Alaska and the Pacific islands)
where c.w. is used. You have to do 30 w.p.m. to
qualify.
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Up to now the outfit has succeeded in convine-
ing draft officials that theirs are necessary men in
necessary jobs. Single men, otherwise eligible for
war service, have therefore been placed in II-B.
How long this situation will hold is, of course,
problematic.

N THE OUTEIT HAS
o) SUCCEEDED IN CON-
b{ & ; VINCING DRAFT OFFICIALS

4D e THAT THEIRS ARE

» ~\§ .,  NECESSARY MEN urf-

It should be noted that the war service ap-
pointees — und aren’t we ull? — are temporary.
The understanding is they will be discharged six
months after the waur's end. There is a feeling,
however, that the expanding CAA will continue
to expand after the war, and that the war babies
will all be taken in off the doorstep und given u
name. Could be — but don’t bet on it. At even
money, that is.

1t should also be noted that any operator who
wants out before the duration is in something of
@ spot. The CAA doesn’t want to let him go;
other employers want no part of him unless he
can secure an amicable release. He can quit, of
course, but probably “with prejudice’” -~ which
means the government will make snoots and
think mean thoughts about him forever and ever.
A fate worse than death, boys and girls, so if you’re
coming in better be prepared to stay awhile.

As to living conditions, they range — depend-
ing on the location — all the way from pretty
good to pretty doggone terrible; from farm board-
ing houses with leaky roofs, no heat and no
plumbing, to dank and drafty mausoleums where
the hot water and cold differ merely in degree of
tepidity. The married guy will do - better — I
hope. He ought to. (Doesn’t he deserve some
recompense for voluntarily taking on the job of
supporting an able-bodied woman?)

Your inexperienced operator will not rate a big-
town station; he will have to get his seasoning in
the Three-Eye League. And if he can’t do without
Broadway, or vice versa, he’d better stick to the
subway circuit. Since these stations invariably
are located several miles out of town, a car is
necessary. With one you can get around a bit and
pick your spots in the matter of board.

Board? Well, as the proprietor of the country
hotel observed, ‘“This ain’t the Waldorf.” How
right he was! Sow-belly and beans up north,
c¢hitlins and hominy grits down south and baloney
~—ham boloney everywhere!

Well, maybe my experience has been unusual.
Perbaps I do exaggerate a little. After all, what
if the food is fierce — the cooking lethal? Have
you no soul for the finer things of life? Take it
from this IV-F Charley, those bucolic babes can
be awful cute sometimes!

And anyhow — c'est la guerre, keed! Do you
want to live forever? Can’t you take it? Don’t
say nay to the CAA!

Let’s go!

But keep your bicarb dry.
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(Continued from page &)

zoning system is to go into effect in your city. As
soon as vou know your zone number, advise us
{giving your complete name and address to avoid
possibility of error), so that we can add it to your
membership stencil. So doing will expedite de-
livery of your copy of QST :und help the P.O. us

well.
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FOOTNOTES

EvERY time we start this report on the
QST contributors of the month we feel a surge of
gratitude for those good hams who have given so
liberally of their time and energy to keep high the
level of interest and information in our mutual
magazine.

This month three new names are added to the
roster and one former contributor returns. The
latter is B. C. Barbee, W2MWX (p. 30), about
whom we reported sketchily in the May, 1943,
ixsue. What we did not know then is that W2MWX
was born in Lovelady, Tex., in 1918, started
tinkering with radio in 1931, and was first
licensed (W5FPJ) in 1936. He tells us that
he majored in math at Austin College, adding,
“But until I graduated, the English department
thought. I was making freshman English my
major subject!”

Among the new contributors, William Da-
vidon, W20KY, confesses that he always was,
and still is, more interested in designing and try-
ing out new circuits than in building “from the
book.”” Reversing the usual procedure, he learned
differential and integral calculus as well as fun-
damental electrical and radio engineering from
a graduate engineer before getting his ham ticket.
For results, see p. 25. About now he’s graduating
from Southwest High in St. Louis, with a Purdue
scholarship already in hand for fall. . .. It's .
been sowe time since I. Vee Iverson, W7AW (p.
35), has appeared in QST but he’s no stranger to
its pages — nor to ham radio. Active on the air
as well as at the shop bench since World War I
days, he has always been an indefatigable ex-
perimenter. Old-timers will recall that it was
W7AW (then 7ADQ) who, as chairman of the
technical committee of the Seattle Amateur
Radio Club, first tamed and then popularized
the old 4-coil Meissner circuit back in 1923-24.
He spent some time working with p.a. and theatre
sound systems, but having been brought up on a
railroad recently returned to r.r. work to stay.
Right now he’s riding the rails as chief operator
of a “rail flaw detector car.” . . . Roger Willco
(p. 40) sounds like a real enough name, but
actually it’s a pseudonym for a CAA operator
who perforce must write anonymously. Its origin
should be obvious to anyone who listens on the
aeronautical frequencies, for it is heard there a
thousand times a day — “Roger” for “R” in
the phonetic alphabet, meaning “OK; message
received,” and “Willco,” a telescoping of “will
comply.”
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Flementary A.C. Mathematics

Part VI*— Parallel Cirevits

BY GEORGE GRAMMER, *** WIDF

B sraviEr circuits, although frequently
more difficult to handle than series circuits, yield
to the same general method of treatment. As
usual, we begin with a simple case. Fig. 35-A
shows a resistance and inductive reactance con-
nected in parallel and to a source of voltage, K.
T.et us assume that the resistance iy 100 ohms
and the reactance 150 ohms, and that the applied
voltage is 300. Then the current through the re-
sistance will be

E _ 300
K 100
and the current through the inductance will be
[ o k0
XL 150
Since the same voltage is applied to both circuit
elements the voltage may be used as the reference
in constructing the vector diagram. In the resist-
ance the current and voltage are in phase, hence
the current vector coincides in direction with the
voltage vector; in the inductance the voltage
leads the current by 90 degrees and consequently
the current vector is drawn downwards as shown
in the scale diagram of Fig. 35-B. The total or
resultant current, 7, is found by completing the
parallelogram. Its approximate value, as found
hy measuring the vector, is 3.6 amp., and the
phase ungle, 6, is approximately 33.5 degrees,
current lagging the voltage.

= Jamperes

= 2 amperes

Ic D — I

© 3
Fig. 35 (D)

E
Ir

*The series began in QST for February, 1943.
** Technical Editor, QST
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In a simple paruallel circuit of this type the total
current may be found from the triangular rela-
tionship between /g, Iy, and I, the relationship
here being similar to that between reactance volt-
age, resistance voltage, and total voltage in the
series circuit. Thatis,

[ =17+ Igt
Substituting the values in the example,

and is determined to be 33° 42 from trigonomet-
ric taubles.

The general relationship Z = E/I of course
holds good for parallel as well as series circuits
so we may find the impedance of the circuit sim-
ply by dividing the applied voltage by the total
current. Thus
E 300 e
Z 7 =561 83.1 ohms

The case of capacity and resistance in parallel
is readily solved by the same method. In Fig.
35-C, ussume that the cupacitive reactance is 250
ohms and that the resistance is 500 ohms. If the
applied voltage is 50 volts, the condenser current
is

E 50
= - = o= (0.2 amp.
le =% = 355 = 0-2amp
and the current through the resistance is
E 50
Ip == =«— =0.1
R=R T 50 amp

The scale vector diagram is shown in Fig. 35-D;
the current and voltage in the resistance are in
phase, and the current through the condenser
leads the voltage by 90 degrees. The voltage, be-
ing common to both elements, is used as the refer-
ence. )

The triangular relationship between condenser
current, resistance current and total current may
be used to find the total current. Thus

I=I¢? 4+ Ig? = V(0.2)2 + (0.1)2 =
0.224 amp.
The phase angle is found from the usual relation-
ship

to be 63° 26/, with the current leading the volt-
age. The impedance is
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z=F_ 50 _ 994 ohms

L, C and R in Parallel

The application of the method to the case where
inductance, capacity and resistance are in paral-
lel should be obvious. In the circuit of Fig. 36,
assume that the inductive reactance is 40 ohms,
the capacitive reactance 65 ohms, and the resist-
ance 75 ohms. Then, if the applied voltage is 10
volts,

I, =" == =102
)7 X " 1 0.25 amp
E 10
Io =—-—=— =0.154 .
c Xo " 65 0 amp.
E 10
Ig == == =0.1
R=p =7 0.133 amp

Since the capacitive current leads the voltage by
90 degrees and the inductive current lags by a
similar angle, these two currents are flowing in
opposite directions at any given instant, hence
the resultant of the two is the numerical differ-
ence between them. This compares with the re-
sultant of inductive and capacitive vollages in
the series circuit. If we like, we may make the
subtraction directly, obtaining 0.096 amp. as the
total current through the inductance and ca-
pacity in parallel. Since the current through the
inductance is larger, the net reactive current
lags behind the applied voltage. However, in the
vector diagram of Fig. 36 the step-by-step vector
addition is shown; it leads, of course, to the same
result as though the two reactive currents had
been combined into a single resultant to serve
as the basis for the construction of the diagram.
By scale measurement the total current, /, is
found to be approximately 0.16 amp. and the
phase angle, 8, to be approximately 36t degrees,
lagging.

The numerical calculation may be performed
by the triangular method, in which case it is ad-
vantageous to combine the inductive and capaci-
tive currents into a single resultant. This result-
ant, which we may call Ix, is 0.096 amp. The
total current is then

I = A/Ix® + Ip? = \/(0.096)2 + (0.133)% =

0.164 amp.
The phase angle is given by
Ix  0.096
0 =X =20 = 0,722
tanb = = 0133

which is the tangent of 35° 48’. The impedance
of the complete circuit is

2 10
== = e—— = §]
T = o164 ~ 510 ohwms

It is of interest to note here that the total cur-
rent (frequently called the line current, for the
reason that it is the actual current flowing in the
line connecting to the circuit) may be smaller
than the current flowing in one or both of the re-
active branches. In our example the line current
is smaller than the current in the inductive branch
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and is only a little larger than the current in the
capacitive branch, despite the fact that these
currents individually are larger than the current
through the resistance. 1t will be remembered
that a comparable situation existed in the series
circuit, where the voltages across reactive circuit
elements might be larger than the voltage actually
applied to the circuit as a whole. In the limiting
case, where the inductive and capacitive react-
ances in parallel are equal, the two currents would
be equal and the resultant current would be zero,

L
/
E LEJ_-C ER 1{ 2 fn ‘
| N

Fig. 36
18 ]L

so that the line current would be numerically
equal to the current through the resistance and
would be in phase with the applied voltage. So
far as the operation of such a circuit (as viewed
from its terminals) is concerned, the inductance
and capacity could both be removed without
causing any change in the amplitude or phase of
the line current. We might call such a ecircuit
“resonant,” just as a series circuit with equal
inductive and capacitive reactances is called
resonant. In fact, equal reactances of opposite
type frequently constitute the criterion of reso-
nance in a parallel circuit. However, the circuit
of Fig. 36 is an idealized one since it assumes
that both the inductance and capucity are free
from energy losses. Although this assumption is
not true, in practice the losses frequently are so
small that they may be neglected without intro-
ducing intolerable inaccuracy. Nevertheless, their
mere presence forces a more careful consideration
of what “resonance’” means in a parallel circuit.
We shall return to this subject later.

Admittance Triangle

In the above examples the impedance and
phase angle were determined only after the cir-
cuit had been solved for the line current when the
applied voltage was known. Given the various
reactances and resistances, it is always possible to
find the impedance by assuming a voltage and
carrying through the solution as above, but a
method of determining the impedance without
reference to voltage and current would be desira~
ble. In the series case we found the impedance
directly by making use of the impedance triangle;
this was permissible because the lengths of the
voltage vectors entering into the vector diagram
were directly proportional to the resistance and
reactance, so that simply dividing each voltage by
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the current, which was the same in all circuit
elements, gave us a triangle of the sameshape and
having sides equal to the resistance, reactance
and impedance, respectively. The impedance
triangle does not apply to the parallel circuit,
for the reason that the lengths of the current
vectors are not directly proportional to the re-
sistance and reactance but are tnversely propor-
tional to them. However, we can draw an analogy
to the impedance triangle.

1t will be recalled that the reciprocal of resist-
ance is called conductance and that the reciprocal
of reactance is called susceptance, these quanti-
ties being designated by the symbols & and B,
respectively. That is, (! = 1/ and B = [/X.
Substituting in Ohm’s Law gives

K

) H
Ig = =% =

and

= BE

If Igp and [x represent two sides of the vector
triangle, the hypothenuse represents the total
current, /. Since the amplitude of the total cur-
rent is proportional to the applied voltage, we
may set / equal to YK, where the symbol ¥
stands for a new quantity called the admittance
of the Lircuit 1t has prnviouslv becn d(_tcrmincd

_"7 \dm.lttancc is (‘(msequcntl_v the n-nproml
of impedance.

i=YE // I=BE
//
r'/
e
AR
Ip=GE G

Fig. 37

This leads to the construction of a new triangle
called the admatiance triargle, as shown in Kig.
37, when the common voltage is climinated to
leave B, (* and Y alone. By the triungular rule
the admittance of a circuit is

and the phase angle is given by

B

6 = tan™"! P

T
The side of the triangle representing suscept-
ance is drawn upward for capacitive susceptance
and downward for inductive susceptance, since
the triangle is based on current vectors and uses
the voltage as a reference. In the admittance tri-
angle a positive phase angle therefore represents a
leading current and a negative phase angle u
[agging current; this is just the opposite of the
eonditions existing with the impedance triangle.
This reversal of signs is simply a mathematical
consequence of changing from current to voltage
as the reference; in effect, it says that if in a given
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circuit the current leads the voltage then the
voltage in that circuit lags behind the current.

To illustrate the use of the admittance triangle
let us apply it to the exarnple of Fig. 36. The con-
ductance is

1
= -7 = {),0133 mho

G =

=i

JI

(The unit of conductance is the mho, or *“recipro-
cal ohm”; a cirenit having 4 resistance of one ohm
also has a conductance of one mho.) The induc-
tive susceptance is

1 {
5 = T Os=s oo ‘)
By, Y, " 10 0.0:25 mho
The capacitive susceptance is
. 1 1
Bo = SOt 1.0154 mho

The net susceptance is the difference hetween the
inductive and capacitive susceptances, and since
the capacitive susceptance vector is drawn up-
ward while that for the inductance is Jdrawn
downward, we associate the minus sign with the
latter. Hence

B = B¢ — Bg, = 0.0154 — 0.025 = — 0.0096 mho

where the negative sign in the result indicates
that the current lags behind the voltage. The ud-.
mittance of the circuit is consequently

YV = \V'B

F G2 = /(= 0.0096)% + (001337
= 4/0.000269 = 0.0164 mho

The tangent of the phase angle is
g o B Zoowe
me=g- 0.0133
with the negative sign indicating o lagging cur-
rent. The impedance of the cireuit is
1
Z =% " 50164 °
In this case the amount of numerical work re-
quired by either method of solution is about the
same. The admittance method can be used to ad-
vantage in more complicated circuits, and also
may be a convenience if the circuit data are not in
terms of reactances. For example,

1 1
B == =

= (1.0 ohms

X 2 fL

and
1 vams

v = e oz
. X «

1 = 2nfC

2afls

50 that the susceptances can be obtained directly
from the inductance and capacity without finding
reactance as an intermediate step. Once the sus-
ceptance, conductance and admittance are deter-
mnined, the current at any applied voltage can be
found from the Ohm’s Law formulas. Thus in the
preceding exu.mplc, with 10 volts applied,

B

I, = X 10 = 0.25 amp.

fov = >( 10 = (.154 amp.
Jr = C E s H ()13‘3 * 10 = ),133 amp.
I =YE =0.0164 X 10 = 0.164 amp.
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Parallei Reactances

When a simple parallel circuit has a number of
branches, elements of the same kind may be com-
bined into a single equivalent element, just as
similar elements may be combined in series cir-
cuits. However, it is obvious that two reactances
of the same kind in parallel will have less react-
ance than either one alone, in the'same way that
the net resistance of two resistances in parallel
is less than that of either by itself. If we have, for
instance, two inductive reactances, one of 50
ohms and the other of 75 ohms, in parallel and
apply 100 volts to them the current through the
first will be

;o2 W0, )
1= 55 = 2amperes
and the current through the second will be
100

[g == T 1.33 amp.
Since both currents lag the applied voltage by
90 degrees they may be added directly, so that the

total current is
I =114+ Iy =24 133 = 3.33 aump.

The total reactance of the two inductances in
parallel is therefore

While this method of finding net reactance could
be extended to any number of similar reactances
in parallel, it is evident that the net reactance
is inversely proportional to the total current,
and since susceptance is inversely proportional
to reactance, the total susceptance is therefore
directly proportional to the total current. Or,
simply, the total susceptance is the sum of the
individual susceptances in parallel. In the above
example the susceptance of the first inductance is

1
By = 30 0.02 mho
" and that of the second is

By =

= (),0133 mho

so that the total susceptance is

B = B; + By = 0.02 4+ 0.0133 = 0.0333 mho

Hence the reactance is
, 1 1

X s on o= o = 30 ohms
B, 0.0333
[ L R% L = = L3
Fig. 38 I G |G é

A circuit such as that in Fig. 33, for example,
can easily be reduced to a single equivalent sus-
ceptance and a conductance. Using the conven-
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tion described above with respect to signs asso-
ciated with inductance and capacity, the total
susceptance is

B = — Bry — Br2 4+ Bc1+ Be2 — Brs

1f we wish to know the total susceptance of one
kind — the total capacitive susceptance, for -
instance — we simply add all the susceptances of
that kind together. The total conductance of any
number of resistances in parallel similarly can be
found by adding their individual conductances.

1

Fig. 39 : R,

Series-Parallel Circuits

We come now to the cuse where a branch of a
parallel circuit may contain more than one kind of
circuit element. In Fig. 39, for exumple, oue leg
of the circuit contains resistance and the other
leg has resistance and inductance in series. Since
the second branch contains resistance and in-
ductance in series, the phase angle between the
current through that branch and the voltage £
applied to it will not be either zero or 90 degrees,
consequéntly the method of solution previously
used cannot apply. We must first find the ampli-
tude and phase angle of the current in this branch
alone before we can combine this branch current
with the current flowing through Ri. To do this
we first confine our attention to the series circuit
formed by L and Ra.

Let us again assume some values for the sake of
illustration, making £ = 80 volts, the reactance
of L = 50 ohms, Ry = 20 ohms, and R; = 60
ohms. The impedance of the series circuit formed
by L and R, will be

Z = \/X1P + Ro? = V/(50)% + (20)?
= 53.9 ohms

The current in this branch therefore will be

und the phase angle is found from

X 50

B 20 2.6

This is the tangent of 68° 12’. The vector dia-
gram for this portion of the circuit, using the cur-
rent as a reference since it is a series circuit, is
shown in Fig. 40-A. The resultant voltage, E,
is the voltage applied to the parallel circuit and is
therefore the voltuge applied to &;. Consequently
this vector becomes the reference for the parallel
circuit. To simplify matters we can put E in the
horizontal position, where we usually have our

reference, and draw 3 to 4 suitable scale so that

-8

tan 02 =



we have the arrangement shown in B. We then
lay off Iy to scale along E, since I is in phase with
E, its amplitude being
E  80-
I = " 60 1.33 amp.

The vector diagram of the parallel cireuit is com-
pleted as in Fig, 40-C, where the current is found
to be approximately 2.3 amp. and the phase angle
approximately 36 degrees, lagging. It would have
been possible, although perhaps a little more con-
fusing, to complete the original vector diagram
without shifting E to the reference position; the
complete diagram is shown in Fig. 40-D for com-
parison. In such a case both voltages and cur-
rents must be drawn to suitable scales; by break-
ing the diagram into parts it is only necessary to
scale the values to be found at the moment. Thus,
in Fig. 40-A, I2 need not be scaled, nor does E
need to be in Figs. 40-B and 40-C.

&

£
(8)
A
& £
( A) &gy 12
iy A ra
. ; :
© /
6,
Fig. 40 o &

J}.To obtain the solution by calculation we return
to the method described in the section on vectors.
Having found the current and phase angle in the
second branch, and using E as a reference,

I cos® = I3 cos0° -}- /o cos 68° 12’
I 8in @ = Iy 8in 0° — I3 8in 68° 12’

Substituting the values, those for the angular
functions being obtained from trigonometric ta-
bles, we have

Icosf = (1.33 X 1) 4 (1.48 X 0.371) = 1.33

+ 0.55 = 1.88
Isin 6 = (1.33 X 0) — (1.48 X 0.928) =0 —
137 = — 1.37

The resultant current is
' I = /(I cos 872 + (I sin 0)*
= /(1.88) +( — 1.37)t = 2.33

16

The phase angle between the applied voitage and
the line current is found from
I sin @

—1.37
b0 = T oos e T 1.88

which is the tangent of 36° 6’. The tangent is neg-
ative so the phase angle is negative; that is,
the current is lagging behind the voltage, since
the voltage is used as the reference.

—0.729

Conductance and Susceptance

It will be worth our while to investigate the
second branch of the circuit a little further. If the
vector diagram of this branch, shown at A.in
Fig. 40, is rotated so that the vector for the re-
sultant voltage is horizontal, we can use this
vector as the reference as shown in Fig. 41, where
02 is the angle between voltage and current in
the branch containing I, and K. Then the sine
and cosine components of /2 may be laid off on
the proper axes as shown, as though I could be
divided into two components of current — al-
though it is actually a single current since the
circuit elements are in series. But if we pretend
that these components have existence, it becomes
evident that by ignoring Ege and Ey, the diagram
of Fig. 41 is similar to that of Fig. 35-B, which is
the vector diagram of a resistance and inductance
in parallel. That is, the series circuit may be trans-
formed into an equivalent parallel circuit, equiva-
lence being determined by the fact that if a given
voltage is applied to either circuit, the amplitude
of the current will be the same in both cases and
the phase angle between current and voltage will
likewise be the same. “Looking into’’ the two
circuits the source of voltage could not tell which
actually was connected. Obviously the transfor-
mation can be carried out both ways — for every
series circuit there is an equivalent parallel cir-
cuit, and for every parallel circuit an equivalent
series circuit. If the second branch of the circuit
of Fig. 39 is transformed into an equivalent par-
allel circuit, the circuit as a whole may be re-
drawn as in Fig. 42, where Rop and Lg are the
parallel inductance and resistance equivalent to
the actual series-connected elements Rz and L.
This is a simple parallel circuit and can be han-
dled by the elementary methods first described,
provided we know the values of Rog and Lg; or
rather, provided we know the conductance of
Rep and the susceptance of Lg.

In the second branch of the circuit of Fig. 42,
that consisting of Rog, the current is I3 cos 6y,
from the diagram of Fig. 41, while the current in
the third branch, Lg, is /s 8in 6;. [2 cos 6 = GE,
where @ is the conductance of Rag, and I3 sin
#2 = BE, where B is the susceptance of Lg, and
Iy = YE, where Y is the admittance of Rog and
Lg in parallel. Hence,

I .
@ = _Eg cos 92 = Y cos 6y
and

B u%sineg = ¥ sin
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Now 6, is the same both in the actual series cir-
cuit and in the equivalent parallel circuit, so we
may use the known values of resistance and re-
actance to determine its sine and cosine functions.
From the impedance triangle,

Ry Bo
cos8 8 = 7 = V,-Im«z
and
. XL X
nb = = Uk X
Substituting the cosine value,
geyB L B B B
Z T Z Z 7 R4+ X\
Similarly,
XL XL

e A e
Substituting the given values in the example, we
have

)
= ‘izﬁ{io—(})w = ().0069 mho
and
50
= @O + GOF
The first branch of the circuit of Fig. 42 contains
only the resistance R1, consequently its conduct-

= (.0172 mho

Fig. 42 £ R, %R,

ance is equal to 1/R;. Since R; is 60 ohms, the con-
ductance is 1/60, or 0.0167 mho. The total con-
ductance of the equivalent circuit is then the sum
of the two conductances, which is equal to
0.0236 mho. The only susceptance is that of Lg,
8o that for the circuit as a whole,
Y = +/BY + G = V/(0.0172)% + (0.0236)*
= 0.0292 mho.
The total current is therefore
I = YE = 0.0292 X 80 = 2.33 amp.

The tangent of the phase angle is

B _ 00172
G 0.0236

tan g = == ().729
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By either method the impedance of the circuit is
given by

= 34.3 ohms

In general, the conductance of any circuit con-
taining resistance and reactance in series is
.

T R? + X2
where R is the total resistance and X the total

reactance, capacitive and/or inductive, in the
series circuit. The susceptance is

q

It does not matter how many separate resistance
and reactance elements there are, so long as they
are all in series and the resistances are grouped
into one total resistance and the reactances are
combined into one net reactance. These formulas
are more general than the simple ones previously
used in the case where only resistance or react-
ance was present, but they can readily be reduced
to the same ones. If the branch contains only re-
sistance then X is zero in the formula for @,
leaving ¢ = R/R? = 1/R, while if the branch
contains only reactance B becomes zero in the
formula for B, reducing the expression to B =
1/X. It is necessary to remember that B is nega-
tive if the reactance is inductive, and positive if
the reactance is capacitive.

More Complex Circuits

To illustrate the application to a more complex
circuit let us assign the following values to the
circuit elements in Fig, 43:

Ry = 200 ohms
Ry = 300 ohms
Rg = 50 ohms
R4 = 100 ohms
Xe1 = 400 ohms
Xea = 600 ohms
X1 = 450 ohms
X2 = 250 ohms

The conductance of the first branch is

o) = Rl _ 200
TTREF X2 (200)% + (400)2
= (,001 mho

4C2

3 )

Ry E L,%
Fig, 43 £ 3 Ly
C|== R, R,

1

The susceptance of this branch is

B X _ 400

'SR+ X~ (200 + (400)
= (.002 mho

~
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In the second branch we can immediately com-
bine X¢e and Xy, the net reactance, X3, being
450 — 600 ohms, or —1350 ohms. Since the re-
actance is negative the susceptance will be posi-
tive, 80

Xy 150
Ro? + Xo°  (300) 4 (150)2
= 0,00133 mho

By =

i
c I

a

Fig. 41
g *
bason .
The conductance of this branch is
R B0
2T R X N2 T 300) (15002

= 0.00267 mho
Tn the third brunch, we can combine 23 and R,
into a single resistance, 12, equal to their sum,
s0o that £ = 150 ohms. Then the conductance of
this branch is

Y R 150
T R X T 1150 + (250)2
= (.00176 mho
while the susceptance is
I T 250
8T T RYLE X T T {15002+ (250)°

= (.00294 mho
Combining the conductances and susceptances
gives
G = () + ({2 4+ (3 == 0.001 + 0.00267 -+
0.00176 = 0.00543 mho

B = By + By + B3 = 0.002 + 0.00133 —
0.00294 = 0.00039 mho

The admittance is

T o= /(% 4+ BY = 4/(0.00543)? -£ (0.00039,2

= 0.005H4
and the impedance is
N _
2= ¥ = Goos5d ~ 181 obus
‘The phase angle is found from
B .0003¢
tano = 5 = 0009 hris

TG 0.00543
which is the tangent of 4° 6. Since the total sus-
ceptance is positive the current leads the voltage,
so that the net reactance of the complete circuit
is capacitive. The circuit thus acts like a con-
denser in parullel with a resistance, the capacitive
reactance being high compared to the resistance
as indicated by the low value of susceptance
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compared to conductance. The equivalent values

may be found from the conductance and sus-
ceptance. Thus the equivalent resistance is

1

P = — =

R G 0.00543

and the equivalent reactance is

LI S

B 0.00039

= 184 ohms

N = 2560 ohms

Resonance

We return now to the question of resonance in
@ parallel circuit. In Fig, 44 let us agsume that
the capacitive reactance is 200 ohms, K is 40
ohms, 2 is 75 ohms, and that the inductive react-
ance can be varied over u runge of values above
und below 200 ohms. If we sclect a scries of values
for X, and solve for the current /o through the
inductive branch at some convenient value of
applied voltage such as 100 volts,”we find that
the end point of the vector /2 describes the curve
PR in Fig. 45 ug X, is varied. PR is said to be the
locus of the end point of the vector. /4, the current
through the capacitive branch, may also be plot-
ted on the diagram to the same scale, 8o that if -
various values of /2 are selected a similar locus
may be found (by completing the parallelo-
grams) for the line current, /. In Fig. 45 the locus
of I is the curve ST.

If we make Xy, == 200 ohms so that it is the
same as the capacitive reactance in the circuit,
the current in the inductive branch is represented
by the vector /55 in Fig. 45. The line current in
this case is /'g. By calculation, the line current is
.263 amp. and the phase angle of the complete
circuit is 9° 23', cwrent leading the voltage.
The impedance of the circuit is 350 ohms. Obvi-
ously, since there i8 no deep significance to a
phase angle of slightly more than 9 degrees, there

is likewise no par-
ticular significance
to be attached to
the fact that the
two reactances are
equal.

However, from
consideration of the
line-current locus, it
becomes clear that
two points of some
significance do ex-

& ist. One of these is
the point which

7 makes the line-cur-
rent vector coincide

with the vector of

the applied voltage;

that is, the set of
conditions which
makes the phase

angle between line
voltage and current

. equal to zero. In
SR such a case the par-
(Continued on puge 658)
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China Celebrates Amateur Radio Day

ARRL Officials Participaté in Special OWI Broadcast f(o
China Amateur Radio League Conventions. May 5th

A LETTER from Dr. U. T. Hsu, president
of the China Amateur Radio League, published
on page 47 of our April issue, told us ull that the
CARL was going to hold its fifth convention on
May 5th in Chungking, with every section of
that league participating through its radio net-
work. What the good doctor did not make entirely
clear is that May 5th is now officially recognized

by the Chinese government as China Amatenr .

Radio Day, and that the convention took the
form of assemblies of amateurs in all the major
cities of Free China, linked by an amateur net-
work under government blessing,.

This, of course, is & monumental accomplish-
ment, especially in time of war, and it deserves
special recognition. T'he Radio Society of Great
Britain and other amateur associations of the
United Nations were quick to send messuges of
congratulation and good wishes. For our own
part, we sent the following radiogram to Dr,
Hsu, through the kind courtesy and facilities of
our Department of State and Office of War
Information:

THE PRESIDENT AND HEADQUARTERS STAFF
OF THE AMERICAN RADIO RELAY LEAGUE ARE
HONORED BY THIS OPPORTUNITY TO SEND
GREETINGS TO THE CHINA AMATEUR RADIO
LEAGUE CONVENTION AND OFFICERS. THE AMA-
TEUR RADIO NETWORK WHICH TODAY LINKS
THE CITIES OF FREE CHINA EXTENDS IN SPIRIT
TO THE AMATEURS OF ALL ALLIED NATIONS.
THE STUDY OF RADIO SCIENCE IS IMPORTANT
IN OUR MUTUAL DETERMINATION FOR VIC-
TORY. THE WORK OF RADIOAMATEURSISRICHLY
CONTRIBUTING TO THAT END. YOUR SPLENDID
COURAGE AND DETERMINATION DESPITE DIF-
FICULTIES TYPIFY THE BEST SPIRIT OF THE
RADIO AMATEUR AND ARE AN INSPIRING EX-
AMPLE TO US ALL. MAY EVERY SUCCESS ATTEND
YOUR EFFORTS!

As the date approached, Chungking asked the
OWI Overseas Division to promote a special
shortwave broadcast commemorating the occu-
sion, and ARRL’s President ;. W. Bailey, W1KH,
and Secretary K. B. Warner, WI1EH, were asked
to participate. The half-hour program, incor-
porating talks by both of them, with translations
into Chinese, went out from KWID on 7230 ke.
(familiar frequency!) and some frequency in the
8-Mec. band at 4:30 a.m. PWT, May 5th, which
was 8:30 p.M. in Chungking that day. W3ART,
who is communications engineer for OWI at
Chungking, reports that the program was well
received and was successfully rebroadecast vver
Free China via the amateur network.

We believe that the remarks of Messrs. Bailey
and Warner hold general interest for amateurs
everywhere, s0 we are reproducing them. First,
Mr. Bailey’s greetings:
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This is W1KH calling all our Chinese brothers on (*hina
Amateur Day. On behalf of the American Radio Relay
T.eague, I greet you. I send the affectionate regards of our
30,000 members to you, the members of the (‘hina Amateur
Radio League. Although our transmitters are silent, we
want vou to know that we aure carrying on the spirit of ama-
teur radio. More than 20,000 of us ure serving right now in
the Armed Forces of the United States. In addition, many
uf us who ure staying home ure enrolled in the War Emer-
geucy Radio Service. We know a good deal about yvour
work. We are proud of what you are doing for our country
ag well as your own. Although we are no longer linked to-
gether by the medium of our amateur bands, we are thrilled
by the thought that the continuous shortwave transmissions
between yvour nation and ours are largely the result of the
work which you in China and we in the United States have
donc over the years in amateur radio. When the lights go on
aguin ull over the world, they will include the lights in the
filaments of our transmitter tubes, and we can then exchange
reminiscences of these days of war, and we can thank you
properly and personally for the part you are playing in
achieving vietory.

Secretary Warner was asked to tutk on the war
réle of radio amuteurs in the United Nations. His
remarks:

Tt is a great privilege to have this opportunity of ad-
dressing you on China Amateur Radio Day — an occasion
which is being celebrated throughout Free (*hina by the
Fifth Annual Conventions of the China Amateur Radio
League.

In many nations of the world the voice of amateur radio is
momentarily stilled by the clamor of war. Yet, even though
the fundamental purposes and functions of amateur radio
ure temporarily suspended, the value of amateur radio to
our nations is now magnified many times.

In the international treaties a radio amateur is defined as
a person interested in the technique of radio communication
from a purely personal standpoint, without pecuniary in-
terest, The practice of amateur radio, in times of peace, has
always resulted in great benefits to the nations whose gov-
ernments have encouraged it. By his pursuit of a technical
avocation, the radio amateur trains himself to a high state
of proficiency in a difficult art, and at his own expense. And
because he is impelled by a great love for what he is doing,
rather than by the hope of monetary gain, he often acquires
knowledge and skill supcrior to the professional. Thus there
has come into existence, in the democratic countries of the
world, a large body of trained radio experimenters and
techinicians. Through their experimental work and the
constant endeavor toimprove their apparatus, the amateurs
make many notable contributions to man’s knowledge of the
radio art, Their skill in communicating, often with humble
equipment, has not only linked the far corners of the earth
in friendly correspondence but is often put to practical use
in emergencies which interrupt the public communications
system.

Today the role of the amateur has changed. Your country
and my country are allies in a great war. All of our peoples
desire, beyond everything else in life, to make the most
effective contribution they can to the winning of the victory
which is necessary to permit us to walk as free men. In all
the United Nations the radio amateurs have a peculiarly
important participation in that great effort. This is a war of
communications. Skilled and experienced radio technicians
and operators are needed in great number. The complexities
of this science cannot be taught new people overnight. The
1nited Nations are fortunate in that they have long pursued
the wise policy of fostering and encouraging the pursuit of
amateur radio. Now their radio amateurs are bringing to
their assistance all the skill and experience they accumulated
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during their years of experimentation. There is no substitute
for this rich experience. It has given the radio amateur a
fuller knowledge of how radio performs and it has developed
in him an ingenuity and a versatility that can never be
taught in classrooms. It is his privilege to give his country a
more important help than the untrained man can give —a
special ability which is badly needed.

Throughout the allied nations the radio amateur is per-
forming a function of gpecial value. As an operator, he needs

@but little instruction. Show him the station and he will
operate it. As an instructor, he is ready to step into the
classroom and teach others. As a technician, he has a feel
and understanding for circuits and a love of radio that leave
but little more to teach him. Show him the apparatus and he
will maintain it.

Radio amateurs serve in every branch of the war. On the
civilian front they perform research and development work,
and in the military forces they provide the nucleus of trained
operators and maintenance men that vitalizes the network
of communications so utterly indispensable to the succesaful
prosecution of modern warfare.

On both fronts amateurs bring to their work a unique
Jevotion and ability which, coupled with their early self-
training which so greatly expedited the development of our
military machine, makes their contribution of the greatest
importance. In the development of new scientific devices the
freshness and originality of viewpoint of those engaged in
research, unhampered by rulebook fetishes, is the perfect
opposite of the regimented thinking of our foes. In the
construction and maintenance of these new devices their
instinctive understanding of principles and their inborn
adsaptability make them especially effective: they under-
stand quicker, learn faster.

On the fighting fronts their operating skill is equally val-
uable. Sharpened to the highest degree by years of com-
municating experience under the severest conditions of
congestion, and with low-powered equipment, the amateur
has the ability to hear signals so faint that they are inaudible
to the average ear; and to read those signals when they are
su confused with interference that for ordinary operators
they are completely garbled. These capabilities make him a
key figure in military communications, Any experienced
sommunications officer prays for radio amateurs to be
assigned to his command.

Allover the freedom-loving world the radio amateurs have
turned their hearts and hands to the cause of liberty. Par-
ticularly in Great Britain, the British dominions, the Soviet
Union and the United States we see them — as we do in
China-— forming the first backbone of the communications
systems as the United Nations girded themselves for the
tremendous struggle that lay ahead. Nor have they been
idle in the occupied countries. There is little that we can
now say about those activities but some day there will be an
epic story to be told, and we have no doubt that Chinese
amateurs have a chapter of their own to be written into that
story.

Now more specifically, what is the amateur doing in this
war and why is he valuable in it? Firat, amateurs are serving
by the tens of thousands in the communications organiza-
tions of the armed forces, both as enlisted operators and
technicians and as commissioned officers. Many of them
are in high places. And this is true of every branch of the
fighting forces. Wars rarely progress according to perfect
plans. Almost always it is necessary to do the unexpected,
the impossible, and to do it without the equipment and the
system that were planned. Here is where the amateur is
invaluable, for that is precisely what he has been accus-
tomed to as a private experimenter. He has the ability to
improvise, and he can do so with understanding because he
has had to do it throughout his career as an amateur. In
other words, whatever the urcumstances, he knows how to
get results. Moreover, military radio is more than mere
communications. Radio has many mgemoun new adapta-
tions to the problems of war, and in these new fields the
amateur is a particularly valua.ble worker because he is by
nature an unconventional thinker with a roving interest in
new circuits and a quick appreciation of their poseibilities.

Of course there are many amateurs who, for one reason or
another, are not able to be members of the military services;
but they too are bringing their skills into our common war
effort. Many of them serve as instructors in the large schools
which have everywhere been established to give radio
knowledge to more and more people. Many more are to be
found in civilian capacities in the many agencies of our
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governments where & knowledge of radio is & priceless thing.
Indeed, in the agency of my own country’s government
which is bringing this message to you to-day you will find
many an experienced amateur in a position of high responsi-
bility, doing work which, except for him, could never be
accomplished at all. Many hundreds of highly advanced
amateurs are working in the laboratories where improved
apparatus and new devices are being developed. They are
important there because in their natures is a restless curios-
ity for new ideas, which often leads them to accomplish the
impossible because they did not know that it could not be
done! They hit upon new and better ways of doing things
because, in their amateur work, they generally have not
had the facilities for doing things in the conventional and
approved way and have had to learn to improvise. And still
other amateurs, literally to be counted in the tens of thou-
sands, are working in the radio factories of the United
Nations, using their manual gkill and their testing knowl-
edge for the production of the equipment which is so vital
to our victory.

Itis easy to see that our war task would have been a great
deal more difficult were it not for the existence of these
radio amateurs. They stepped in at once, in these many
places where their aid was desperately needed, and they
formed the nucleus around which the vast wartime radio
structures of our countries have grown. These are days
when we all search our souls to be sure that we are doing
all we can for the causes we love. I feel that it can be said
beyond doubt that the amateur is richly justifying his
existence.

Thus it is of great value to the cause of freedom that the
China Amateur Radio League should be engaged in a na-
tionwide program to encourage and assist the study of radio
science. It is a vital field in which much more help is needed.
It will unquestionably assist the winning of the war. And
in the days of peace to come, it will mean that an increased
number of the world’s people will enjoy the ability to com-
municate with one another, an activity which will greatly
assist in perpetuating the understanding and good will that
exist between our two countries. You radio amateurs of
China have a transcendent opportunity for service at this
time. Yours is the obligation to match the heroic réle of the
Chinese people as a whole — standing resolutely athwart the
pathway of the invader. Knowing your past record of
performance, I know you will not fail that trust.

The amateurs of the United States send warm greetings
to their fellow amateurs in China. They look forward to that
day when our united efforts shall bring victory, and, with it,
the resumption of our friendly contacts by direct com-
munication through our own amateur stations. Until then,
very seventy-three.

Silent Keps

I 13 with deep regret that we record

the passing of these amateurs:

WIMQT, Joseph E. Cabral, jr., New Bed-
ford, Mass.

W3GVC, Charles F. Helmuth, Absecon,
N. J.

‘W3IRI, Ensign Bernard F. J. Nolan, USN,
Trenton, N, J.

ex-W4ENS, Forress E. Towns, McRae,
Ga.

WA4EVT, Aviation Cadet Luther A, Har-
rell, jr., Valdosta, Ga.

W5KJM, Iva Cleo Clark, Drumwright,
Okla.

WOILKJ, ex-W6JQW, Lt. Carl J. Schnei-
der, USMCR, Peoria, Ill.

GWS8HI, Percival Bevan, Gower, Glamor-

* ganshire

ZL1BO, Capt. Thomas Paterson, Ngarua-~

wahai, N. Z.
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By means of Signal Corps radiotelephoto sta-
tions, pictures of a recent early-morning air raid
on Italian bases on Sardinia were published in
evening editions of American newspapers of the
same date.

One of the newest developments in use by the
Signal Corps in field communications is a four-
wire cable the size of a lead pencil. By means of
carrier-current technique, three telephone and
four telegraph circuits may be handled simul-
taneously over a single cable. The cable does not
require the use of poles, which are almost non-
existent in many battle areas; instead, it may be
laid along the surface of the ground for distances
up to 150 miles, operating with the aid of ampli-
fiers spaced along the way.

- ¢ mmn

Reminding us of W6FKL’s Stray in the Feb-
ruary, 1941, issue, a number of relays, counters,
solenoids and similar electrical devices taken from
confiscated pin-ball machines are being used by
the Signal Corps at Ft. Monmouth in the ex-
tensive air-raid warning system developed there.

At least one ham is still able to make contacts
and get QSLs. WSOQI, who is a brakeman in
Cleveland, gets good results by occasionally writ-
ing his call, accompanied by “Pse QSL,” on the
side of box cars. When we wrote Lim, we found
that we were his first Illinois contact, giving him
his sixteenth statel— W9M X D.

me 0 ¢ ¢ mmm

Amateur Radio, the official organ of the Wire-
less Institute of Australia, quotes portions of
an interesting letter from “Snowy’ Campbell,
VK3MR, who is being held as a prisoner of war
in Italy:

“Y have had some great times since leaving
home, Whew and whato! I also have done a spot
of touring at the expense of both governments,
seeing Sicily and this country. Italy is a beautiful
place. Here we are in the mountains near the
northern part. When we came in February, all
was hushed and.quiet with beautiful snow. Now
it is Spring, everything at its best. Hills are a
vivid green with grass feet high and a countless
number of wild flowers. We are taken for walks
occasionally, therefore we see quite a lot of the
country and its people who are usually very
friendly and very fed up with things generally. I
am keeping mentally fit by running a radio class
for 625 pupils. I worked for ‘Jerry’ for 8 months
in Tripoli before coming here. Have met many
hams, including a D.”
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In April Arthur Erickson, W1NF, celebrated
his 40th (!) anniversary as a ham. He was 9 years
old when he put his first rig on the air at Man-
chester, Mass., in 1903, signing the call ZZ.

Slipping of dial cable around a control-knob
shaft can be prevented by rubbing the shaft with
beeswax. — W9QYL.

A scale has been designed to enable a blind per-
son to enter the field of precision weighing. The
operator wears headphones which give the audi-
ble signal A in Morse code when the scale shows
underweight and the signal N if overweight is
registered. The correct weight is signaled by an
unbroken tone. — Ohmite News.

Featuring a radically new method of assem-
bling radio communication receivers from three
basic cells and using only one type of tube in the
entire circuit regardless of its complexity, the
Electronics Division of the Harvey Machine Co.,
Los Angeles, announce the introduction of their
unitized-construction radio receivers. Differing
from conventional aircraft and highly portable
military types, these receivers are an assembly of
four or more “cells,” each cell being a complete
element of a radio circuit. Three types of cells
are produced in quantities: r.f. units, i.f. units and
audio-amplification units. It is said that the new
design eliminates approximately 95 per cent of
the hook-up wire usually required in a receiver,
and permits the use of one type of tube in place
of six or more different types usually required.

After a recent test blackout in Washington, the
OCD office was mildly criticized for having a
light showing on a 15-foot mast on the roof of the
building. Upon investigation, the ‘light’’ turned
out to be the filament of a tube in the WERS
transmitter mounted on the pole!

THaNKS
AIGLRABET MIESSORES o=
CORP, CRYSTALLAD. >

21



~ Who Killed the Signal?

A Radio Mystery Serial

BY CLINTON B.

DE SOTO,* WICBD

Conclusion —"“This.Is Murder”

<

Smows lengthened in strange angular
lines along the dusky interior of the chassis. Dial
Light’s feeble rays could scarcely dispell the gath-
ering gloom. ‘The day was drawing to a close.

. DIAL LIGHT'S FEEBLE
RAYS COULD SCARCELY
- DISPEL THE OATHERING

"~ GLOOM -

But the gloom over the chassis did not extend
to the Sleuth and his satellites. Guthered in the
little clear space bhehind the chassis apron, a
spirit of confidence enlivened them as they
planned their next move. Oscillator Tube's part-~
ing words still rang in their ears. ‘““ Remember,”’
he had said, “logical deduction and the process of
elimination —- these are what you need.”

“This time we’ll make sure,” the Sleuth de-
clared quietly, tapping the tightly-rolled circuit
diagram against the side of his leg. “We've al-
ready gone through all the stages in this part of
the set — R.F., Mixer, Oscillator,” he continued,
unrolling the diagram. *“Now, according to this
the next party we should interview is I.F. Tube.”

“How come you spend so much time talking to
these Tubes?” Ohm demanded. “Those other
Parts beneath your notice?”’

“The Tubes seem to be the most articulate,”
the Sleuth explained. “What's more, they’re
right in the center of things and pick up every-
thing that goes on in their own little circle.”

“That’s right,” Signal Generator agreed sagely.
‘** Always check the Tubes first when you're in-
vestigating a case like this.”

The Sleuth nodded. ‘“Now,” he asked, ‘“how
do you propose we go about checking on this
I.F. stage? Do you want to test it out or shall I
talk with L.F. Tube first?”’

“You go ahead and see what he has to say,”
Signal Generator replied. “Then if he gets his
wires crossed I'll tackle him.”

Returning to the chassis, the Sleuth had little

difficulty identifying I.F. Tube, a bluff, blunt

fellow closely resembling R.F. Tube.

“You don’t need to tell me who you are,” LF.
Tube greeted him. “I know all about you. You're
trying to find out who killed the Signal. You've
been ail around the set and now you’'ve come to
(uestion me."

- The Sleuth nodded. ILF. Tube continued: “1
suppose you want my IQ, police record, blood

¥ Bditor, @ST.
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test, social security number and everything else.
Well, my type number happens to be 6K7 —
which is the sume as R.F. Tube’s, and anything
you learned about him goes for me, too.”

“That can’t be entirely true,” the Sleuth ob-
served mildly. *“For one thing, I happen to know
you two work at different frequencies.”

“1f all your observations are that superficial
you won't get very far with this case,” LF.
Tube retorted acidly. “Just becalise one man
shovels coal and another shovels iron ore doesn’t
make them different kinds of men. The frequency
applies only to the current we handle — not to
our own personal characteristics. Change R.F.
Tube and myself around and we could each
handle the other's job just as well.”

‘“And of course that isn’t true of Mixer Tube or
QOscillator Tube — they’re different types.”

“Of course.”

“But isn’t there sume other difference, too?”
the Sleuth persisted. *‘ According to this diagram
your various conncctions don’t look quite the
same us R.F. Tube’s. There’s this a.v.c, line —"'

*Oh, that. That’s purely a business connection,
ton — not a family one at all. Remember what
R.F. Tube told you about his variable-amplifica-~
tion characteristic? How the wires of his grid are
spaced with progressively-increasing pitch so the
¢rid bias ‘closes’ one end faster than the other?”

“Yes. He called it a remote cut-off grid -
said it kept the signal from overloading him.”

“That’s right. He told you, too, that because
of it he could amplify weak signals more than
strong ones. Well, that’s how this a.v.c. — ‘auto-
matic volume control’ is the full name — works.
It’s very simple, really. The bias on my grid is
automatically regulated by the strength of the

“ WHEN THE SIGNAL IS
WEAK I GIVE ITA BOOST *

AL

<

incoming signal. When the signal is strong I
amplify it very little and when it's weak I give
1t a big boost. That keeps the output constant.”
“Where does this automatic bias come from? "’
“It comes direct from the signal itself, through
Detector Tube. He rectifies the r.f. current and
runs it through a Resistor, which makes the d.c.
voltage Jdrop out of it — that’s the bias. The
stronger the signul the greater the drop, and
therefore the higher the bias on my grid — conse-
quently the less [ amplify that particular signal.”

0ST for



“I see. In effect the signal controls itsclf by its
own pressure.”

“Correct.”

“One thing isn’t quite clear, though. The signal
from which this bias is produced — Detector
Tube receives it from you, doesn’t he?”

“He does.”

“But if you’ve already amplified it and made it
larger, how can the bias made after it leaves you
enable you to control its level?”

“Well, the first few cycles when the signal
starts up aren’t controlled, that’s true. They go
through at full amplitude. But once the bias they
make comes back from Detector Tube it holds
down the next lot of cycles coming after, and so
on. ‘The system works a little in arrears, of course,
but the delay is so small — only a fraction of a
second, actually —— that 1 hardly notice it.”

“1 see. But what about those succeeding cy-
cles? Since they are cut down in amplitude they
won't be capable of building up as much bias as
the first ones, will they?”

“No, but they do produce enough to keep the
average level under control. If the signal gets too
strong it only makes more bias and makes things
tougher for itself. On the other hand, if it gets
weaker it makes less bias and so I give it more of a
lift before I send it along.”

“1 understand now. Thanks for explaining.”

“Not at all. Anything else you want?”’

“Only if you can tell me any lead that might
help us find out who killed the Signal. Have you
observed anything suspicious?”’

“Not a thing — except of course that Mixer
Tube wasn’t changing the frequency of the Signal
for a time. But 1 understand you discovered the
cause of that.”

““Yes — it, was that poor little Output Coupling
Clondenser. I really felt sorry for her.”

“Too bad,” L.F. Tube replied mechanically.

“Signal CGenerator's artificial signals come
through to you okay now, I take it?"’ the Sleuth
inquired after a pause.

*“How can [ tell? He hasn’t sent any up since
vou wired for that new Coupling Condenser. I
don’t even know if she’s un the job yet.”

“Hmmm. Well, she’s supposed to be on the job.
Anyway, it shouldn’t take long to find out.”

Clupping his hands, Sleuth called down to Sig-
nal (enerator, squatting on the floor below.
“Send something up here to see if 1.F. Tube gets
it all right, will you?”

“QOkay!” the stocky undercover man yelled
back. “Just a second while I get organized here.”
Signal Generator gripped Antenna’s terminal
with the pincer-like tingers of one hand and took
hold of the (iround terminal with the other.

L.F. Tube waited silently. Signal Generator’s
round button-like nuse secmed to revolve and a
clicking noise issued from his interior as he
changed frequency. A few seconds passed, and

[.F. TUBE SHIVERED SLIGHTLY,
*T'S COMING THROUGH ALL
RIGHT,  HE DECLARED,

af.
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then LI.F. Tube shivered slightly. “It’s coming
through all right,” he declared. ‘“Plenty strong,
too-— almost knocked me over. Tell him to take
it easy!”’

““ All right — that’s enough,” the Sleuth called
down. “LF. Tube can’t take it — you’re over-
loading him. Anyway, you're getting through
this far now.”

T'he Sleuth glanced up toward Speaker’s hous-
ing, but Qutput Meter wasn’t visible from where
he stood. Noting the glance, Volt called up: “No
- Qutput Meter didn’t get it.”

“Well, we're making progress, anyway,” the
Sleuth rubbed his hands in satisfaction. “‘ Now
about that I.F. Transformer in your plate cir-
cuit? Any reason to suspect him?"”

“No, sir!” L.F. Tube declared emphatically.
“I’ve worked with him for a long time now and
he’s us dependable as they come. Always stays in
tune whether it’s wet or dry, cold or hot. They
don’t come any better.”

The Sleuth’s curiosity was aroused. “I don’t
understand. What difference would temperature
and humidity make to him?"”

“T just said — it doesn’t. But a lot of these
Transformers are temperamental fellows. Being
descendants of the Coil and Clondenser families,
vou know, they’ve inherited the weaknesses of
both. With Coils, it isn't the temperature — it’s
the humidity; when their windings get wet their

WITH COILS IT ISN'T THE
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resistance goes up. The Condensers are bothered
more by temperature. You'd be surprised how
much their capacity changes if it gets too hot or
too cold. We lose a lot of energy that way.”

“But you say LF. Output Transformer is all
right?”’

““Oh, he’ s all right. You won’t find him getting
out of line.”

“Well, I guess I can take your word for it.”

With a parting word to LF. Tube the Sleuth
returned to the group below. He spread the cir-
cuit diagram flat on the floor.

“Here’s the way it stands now,” he said.
“We’ve worked back from Loud Speuker through
Output Tube and in from Antenna through the
L.F. family —— and that narrows it down to this
one stage that’s left.”

“Detector Tube II and that flock of Resistors
and Condensers he’s tied up with,”” Valt observed
reflectively.

“You missed this fellow here. What about
him?”’ Ohm broke in.

“Beat Oscillator Tube? Why, he isn’t even lo-
cated on the path the Signal takes,” the bleuth
objected.

“Maybe not, but that doesn’t mean he couldn’t
have sneaked over and done it,” Ohm persisted.
“I’ bet you don’t. even know what his job is.”

“No, I don’t,” :the Sleuth admitted. “But I'll
find out, if necessary. First, though, I'm going to
have a talk with this Detector II fellow.”



Returning to the chassis, he found Detector
Tube II standing alone near the rear apron. His
body, dull black except for the shiny metal grid
cap perched squarely on the top of his head, was
much like that of the other metal-jacketed tubes.

“You know, of course, that I’m investigating
the death of the Signal,” the Sleuth began.

“No, I don’t know that. Why should I?”
Detector Tube retorted belligerently.

“I thought by now everybody on the set knew.”’

“Well, I’'m no eavesdropper and I don’t go in
for gossip,” Detector Tube replied smugly.

‘“But you did know the Signal was dead?”’

“No, I didn’t know that, either. I figured some-
thing must have happened when we laid off work,
but whether it was labor trouble or a shortage of
raw material I didn’t know.”

“I see,” the Sleuth remarked thoughtfully.
“Well, the reason was that the Signal is dead —
killed by some part here on the set.”

“Okay — the Signal is dead. So what? "’

“Why,” the Sleuth observed mildly, “if you
haven’t been keeping up with current events you
probably won’t be able to give me any clues, but
it will help if you’ll tell me about your work for
the set.”

“Why should I?”

‘“Because it may bring a killer to justice,” the
Sleuth replied sharply.

“That’s no skin off my teeth,”” Detector Tube
shrugged.

“But you may be able to supply just the clue
we need,” the Sleuth argued. “Surely a Part of
your standing and importance wouldn’t fail in his
duty to the public interest?”’

The appeal to Detector Tube’s vanity suc-
ceeded. “Well, if you put it that way —"”

“I do,” the Sleuth assured him solemnly.

““I suppose you’ve already heard a lot about me
from these other Parts. I'm the most important
part in the set — the heart of it, really. I'm

actually two Tubes in one — a diode-triode, the
only one here. First my diode translates the

Signal into audio frequency so that you ordinary
mortals can understand it, and then my. triode
section amplifies the a.f. voltage so that clumsy
oaf Output T'ube can work his grid with it.”

“I’'m particularly interested in your diode
section,” the Sleuth prompted.

“That’s the smallest part of me, but it’s the
part that gives me my name. Although a better
name would be ‘demodulator,” since that is
actually what I do—strip off the modulation
brought in on the Signal’s r.f. carrier.”

“This carrier — I don’t believe I’m familiar
with it. What is it? Something like an airplane
carrier?”

“No, although as a rather far-fetched analogy
you might compare a radio signal with an air-

plane. The propellor, turning over very rapidly

Y TUE PROPELLOR (S THE
HIGH FREQUENCY CARRIER,

. WHILE THE AIRPLANE. IS
THE MODULATION.”

o,

with respect to the movement of the ship itself,
compares with the high-frequency radio carrier,
while the airplane proper is the relatively slow
modulation accompanying the carrier.”

“Afraid I don’t get it,” the Sleuth apologized.

“It probably doesn’t matter,” Detector Tube
shrugged. ““All you need to know as far as this
case is concerned is that the r.f. signal is of no
particular value in itself. It's like an envelope that
comes through the mail. Until you open it and get
at the letter inside it doesn’t mean very much.
Well, my job is to open it and take out the
message.”’

“How do you do that?”

“Oh, I just rectify it. You see, modulation —
amplitude modulation, that is — merely repre-
sents a variation in the amplitude of successive
cycles of the incoming signal. My diode rectifies
these r.f. cycles and makes pulsating d.c. out of
them. A small amplitude produces only a small
amount of current while a large amplitude gives a
lot of current. The rectified diode current there-
fore duplicates the modulation amplitude; in
other words, it reconstructs the modulation origi-
nally put on the signal.”

“Your work is much the same as that of Recti-
fier Tube, then?”’

“Well, yes — on the same relative scale as a
wrist watch and a grandfather’s clock. My little
diode patch is similar to his plate in that the
electrons can flow only from the cathode to the
plate and only when the plate is positive — which
means that on the negative half of a cycle no
current flows at all.”

‘Resulting in that pulsating d.c. you men-
tioned,’”’ the Sleuth assented. ‘“Then what?”

“You understand that LF. Output Trans-
former delivers the Signal to me from his sec-
ondary, with one end connected to my diode
patch and the other to my cathode through
Diode Load Resistor. As I say, the positive half-
cycles “cause a pulsating current flow which
travels through the entire circuit, including my
diode, the secondary winding, and, of course,
Load Resistor. When it goes through the Re-
sistor he makes voltage out of it — and naturally
that voltage also varies directly with the mod-
ulation.”

The Sleuth referred again to his circuit dia-
gram. ‘“ Ah, yes. And then I suppose that voltage
charges the Diode Coupling Condenser here at
Load Resistor’s head. But what about this R.F.
Filter Condenser in parallel with Load Resistor?”

““Oh, she simply drains off the r.f. current to
ground after it has gone through my diode. You
see, all we're interested in is the audio-frequency
modulation, and once we've got that we don’t
need the r.f. any longer; in fact, we have to clean
it out of there 8o it doesn’t mess up the a.f. volt-
age. R.F. Filter Condenser just by-passes it to
ground, letting the audio go through.”

“Quite so. Now what about this other lead
from the top of Diode Load Resistor running back
to the LF.?”

‘“That’s the lead which carries the d.c. biasing
voltage for the a.v.c. system.”
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““Oh, yes — the a.v.c. L.F. Tube told me about
that. I see it has a group of Resistors and Con-
densers in it, too. Another filter circuit?”’

“Exactly. This filter strips off both r.f. and
a.f. and leaves only the d.c. for a.v.c. bias.”

“Good enough. Now let’s get back to the a.f.
circuit. I see that Diode Coupling Condenser
carries it over to another Resistor — a peculiar
one, with three arms."”

“Yes — that’s Volume Control Resistor. He’s
4 sort of dispatcher or traffic control man. Some-

*VOLUME CONTROL RESISTOR s
1S ASORT OF DISPATCHER OR ‘€7
TRAFFIC CONTROL MAN.¢

T
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times, you see, we deliver quite a bit more a.f.
voltage than Output Tube needs to produce the
volume he’s called on to deliver. Volume Control
routes just enough of the a.f. to Output Tube’s
grid to supply his needs.”

“What does he do with the rest of it?”

“What does any Resistor do with current? He
dissipates it — not that it does him any good,
either. It just happens to be his job. I don’t think
I could stand it, myself. Some day I'd just tell
those people out there to go chase themselves
and give 'em the maximum output regardless.”

The Sleuth’s face came alive. “ Ahal”’ he said.
“Maybe we’ve got something there. Any chance
that Volume Control felt the same way?”

“What do you mean?’’ Detector Tube parried.

“I mean, could he have become disgusted with
his job and suffered a breakdown or something?”’

Detector Tube moved uneasily. ‘I don’t follow
you. What I said was I'd give ’em all the Signal —
that is, if I was Volume Control and got fed up
with eating all their surplus junk.”

“It could be the other way, too, though,
couldn’t it?” the Sleuth argued. “Couldn’t he
simply quit and refuse to send them any?”

His eyes. shifting nervously, Detector Tube
paused before replying. “No, I don’t think so,”
he answered finally. *“You see, I happen to know
what his output is. Of course, initially he gets the
voltage from my diode, but then he sends it back
to me for my triode section. And as I recall he
kept on delivering right up to the time the Signal
failed.”

“Then I takeit —" The Sleuth paused abruptly.
There was a different note in his voice. “Are
you trying to tell me that the Signal failed —
that it was killed before it reached your diode?”’

“Why, yes. It —”

“Then I say you're lying,” the Sleuth told him
uncompromisingly. “We know that every part in

the circuit is working right up to the diode. The .

Signal couldn’t have been killed before it reached
there.”

“Oh, but you don’t understand,” Detector
Tube answered hurriedly. “Let me explain. You
see, I-—that is, we've been talking about a

modulated signal — any signal — just for the sake -

of ilustration. I’ve been explaining how I'd
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demodulate such a signal and take off the audio
frequency. But the Signal that was killed was
unmodulated and there wasn’t any a.f. on it.”

The Sleuth stared. “ First I’ve heard that about
the Signal,” he said doubtfully. “I’ll listen to
what you have to say, though.”

Detector Tube pressed eagerly on with his ex-
planation. “No, the Signal was a plain c.w.
carrier — a code signal — starting and stopping
in pulses to form dots and dashes. It had no audio
modulation on it at all.”

“How could anyone hear it, then? A radio-
frequency carrier isn’t audible to the ear.”

“That’s just the point! It had to be heterodyned
with another signal from a local oscillator to pro-
duce a combination beat voltage at an audible
frequency, so it could be heard.”

“Like Oscillator Tube and Mixer changing the
Signal’s incoming frequency to the intermediate
frequency, eh? Except that in this case the in-
termediate frequency was changed into an audio
frequency.”

“That’s it exactly. And that’s what happened
to the Signal — there was no heterodyning volt-
age, and so it couldn’t get through.”

‘““What happened to the heterodyne voltage?”

Detector Tube spread his palms and looked
blank. T don’t know. There just wasn’t any. It’s
B.F.O. Tube’s job to supply the voltage, and he
hasn’t been doing it.”

“B.F.O. tube, eh? That does put a different
complexion on the case,” the Sleuth conceded.
“ All right — I’ll look into it. But you stay right
here where I can find you if 1 want to.”

Relief spread over Detector Tube’s saturnine
face. “ Of course,” he promptly agreed.

Rapidly the Sleuth covered the short distance
to a small raised platform which he had already
identified as Beat Frequency Oscillator Tube’s
location. There B.F.O. Tube lived with the other
members of his department — several Fixed Con-
densers and Resistors, and a queer fellow called
Beat Oscillator Coil who maintained a veritable
harem of midget-sized Variable Condensers.

B.F.O. Tube, slow-moving and imperturbable,
listened noncommittally while the Sleuth re-
peated Detector Tube’s charges.

“Well, haven’t you anything to say for your-
self?”’ the Sleuth demanded irritably.

‘“No. What should I say?”

“Did you or did you not kill the Signal?”

“I haven’t anything to do with the Signal. All
I do is supply oscillator voitage to the circuit
when they turn the switch on. I don’t know what
they do with it and I don’t care.”

“But are you supplying the voltage? Didn’t
you stop delivering it awhile back? Detector Tube
claims you did.”

“Let him prove it.”

“Oh, so you’re going to be tough, are you?
Well, we’ll see about that,” the Sleuth retorted.
“You just wait here — I’ll be right back.”

He strode menacingly down the chassis. Reach-
ing the lower level, he looked around for Volt and
Milly. They were not in sight.

(Continued on page 74)
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COMBINED RECEIVER-CONVERTER-
CODE OSCILLATOR-INDUCTION
TRANSMITTER

THE piece of appuratus to be deseribed was
originally intended merely as a short-wave con-
verter to be used with a b.c. receiver by a would-be
ham friend for code practice in his office. How-
ever, after assembling the converter, I decided
that the ham shack needed a simple ’phone-c.w.
monitor. So we added the 6 C8(x, using one section
as a regenerative detector, transformer-coupling it
to the awnplifier section. Although intended for
headphone operation, the output was sufficient
to operate a 5-inch p.m. speaker at comfortable
volume on c.w. reception.

After studying Vernon Chambers’ article in
QST for March, 1942, ‘“Making Use of Induec-
tion,” it was decided that the amplifier section of
the 6C8G would serve admirably as a modulator
for the oscillating regenerative-detector portion of
this tube and thereby provide us with an induc-
tion transmitter. The microphone transformer
was therefore fastened to the back of the small
chassis which, by this time, was accommodating
considerably more components than the manu-
facturer intended.

Fig. 1-— Circuit dlngrnm

of WBWHE's receiver-con-

By the simple expedient of feeding the plate
output of the amplifier section to the grid through
a 0.002-ufd. mica condenser at the audio trans-
former terminal, we had a code practice oscillutor
which provided sufficient volume for a furge room
and permitted induction transmission of a modu-
lated c.w. note.

The power supply is of the conventional trans-
formerless type, a full-wave voltuge doubler. The
addition of the 0.002-ufd. mita condenser across
the 2575 plates was found absolutely necessary
and is, in effect, a substitute for the conventional
by-pass across the a.c. line commonly found in
line-powered receivers. Although a 10-henry, 40-
ma. filter choke is specified, we substituted a small
speuker transformer, using the primary winding
only, and the result is entirely satisfactory.

The construction arrangement will vary in
each individual case and is entirely dependent
upon the size of components on hand. Our suppiy
of chassis included one of 9 X 3 X 114-inch size.
By utilizing every available square inch of sur-
face, we succeeded in mounting everything except
(3 and Cj9 on the chassis, the latter two items and
the line switch being fustened to the panel.

The 140-uufd. condensers across Ly and Lz were

R7 —0-5-megohm potentiom-

verter-code practice oscillator- Cy
induction transmitter.
Ci1, Ca — 140-upfd. variable.
(33 — 35-upfd. variable.
(i — 3-30-uufd. trimmer, Colg L
g, Co — 200-upufd. mica. Ant. 4
C7 -—0.05 pfd.. .
(ns. Co — 100-ppfd. mica. s
> 10— 200 M}Lfd
Cn — 100-ppfd. variable. Re
Cm, Cis — 0.002-ufd. mica. W
C1a — 25-pfd., 25-volt elec- T
trolytic. v g T
C15, C18 — 16-pfd. electrolytic. g \,_.J—'M_ ; Ry
e S ol clectrolytie: e ST wE L F =1 )
Cing —- 10-pfd. electrolytic. R 4
Ry —~ 250-ohm line cord. Ry -lcs =
R2 — 250 ohms, 1 watt. wwwy =
Rz — 50,000 ohms, 1 watt. N
R4 — 25,000 ohms, 10 watt. 68 R
Rs—1 megohm L5 watt. =0
Re — 1500 ohms, 1 watt. exel +

cter.

Rs — 1000 ohms, 1 watt.

L4, L2, L3, L4 — See coil table.
[.s — 65 turns No. 30 d.s.c., close-
wound on ¥3-inch dxameter

form
{6 — 22 turns No. 30 dis. c., close-
wound on same form as Ls.

D6

L7 — 10-hy., 40-ma. filter choke
. (see text).
J1, J2—Tip jacks (output coupling

or b.c. antenna and trans-
respec-

mitting antenna,
tively).

Ja — Open-circuit keying jack.

Y4 — Open-circuit microphone jack.
81 — S.p.s.t. toggle.

By — 3-p. d.t. switch.

S3 — S.p.d.t. toggle.
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RECEIVER COIL DATA
Coil Grid Winding (Lrand L3) .Antenna (L?) or Tickler (L1)

A $6 turns No. 22 enameled 10 turns No. 24 enameled
B 32 e [ 3 €« 8 <« “« << “
c 18« e « 7 4w o« «
D 12 ‘e “ " . 7 “" “ [ ““
E 10 [ €« e @ 8 g [ .

All coils wound on 1l4-inch diameter forms (Hammarlund
SWF-4). Grid windings on coils B-E, inclusive, are spaced to occupy a
length of 114 inches; grid winding on coil A is close-wound. Antenna-
tickler coils are all close-wound, spaced 13 inch from bottom of grid
winding.

Frequency Range

1700 to .3200 kc. A
3000 to 5700 ke. B
5400 to 10,000 ke. C
9500 to 14,500 ke. E

Coilat Li-La Coil at L3-Lt

oo w

made by removing sll but four rotor and five
stator plates from a two-gang b.c. condenser. A
trimmer condenser, Cys, was found to be neces-
sary across Lj to peak signals properly and a
small air padder obtained from an old i.f. trans-
former served the purpose. The 3-30-uufd. mica
trimmer across Ls will be nceded to spot the
intermediate frequency (which is also the trans-
mission frequency) at a point of least local
interference.

("athode bias was originally omitted from the
regenerator section of the 6C8G but the switching
arrangement, suggested by WIMZX, now in-
cludes K and Cz0 to place the operation on the
proper position of the tube characteristic curve
for modulated operation and improve the qual-
ity of the transmissions
somewhat; however, serious
distortion will not result }

wood cabinet, 1284 X 63 X 634 inches, which
allowed space for microphone battery, head-
phones, key, and a small single-button carbon
mike. A hinged back and chromium carrying
handle bolted to the cabinet, which had been given
two coats of aluminum paint were added as final
touches. The resultisa compact piece of equipment
ready to be carried to the next code session or set
up in the nursery to detect the jr. op’s wails while
the OM and XYL are entertaining downstairs or
visiting next door, using the induction transmitter
feature. The b.c. set at the receiving point would,
in this case, be set to the frequency of the jr. op’s
“half-watter.” .

A word of caution — the FCC regulations for
operation of equipment of the nature of thig in-
duction transmitter (which incidentally does not
require a license) specify that the signal strength
shall not exceed 15 microvolts per meter at a dis-
tance equal to the wavelength divided by 2w, or,
roughly, the maximum workable distance in feet
should not exceed 157,000 divided by the fre-
quency in ke, This means u maximum range of
100 feet, or less, for a frequency of 1600 ke., the
approximate i.f. and transmitting frequency.

(Cloast-to-coast c.w. stations and even forcign
‘phone stations have been copied, using a fiftcen-
foot piece of indoor antenna wire connected to the
receiver. — .Jule K. Burnett, W8WHE.

A CONTROL FOR HIGH-FPOWER RIGS

Back in the good old days I found it just
about, impossible to obtain a relay capable of

TO ALL PLATE TRANSFORMERS

P

o

from their omission. P

The pin-jack, J1, scrves
as a means of connecting
the output of the 6KS8
mixer to the antenna ter-
minal of a b.c. receiver,
utilizing the b.c. veeeiver
as an L. amplifier for the

'LE_IE'LJ j

To all other relays

S

h.f. signals picked up on the
converter.
Should any antenna be

required for induction trans-
mission, 4 short piece of wire
(a few feet at most) can be ¥
conneeted to the second pin-
jack. J Qe

A three-pole, double-
throw switchserves properly
to connect the microphone
battery, add cathode bias
to the oscillator section of
the 6C8G, and feed the mod-
ulator plate output into the
plate circuit of the oscillator for transmission. The
potentiometer, K7, serves as both microphone
gain control and volume control for the receiver.

A 5-inch p.m. speaker was mounted sidewise at
the right-hand side of the chassis and the entire
apparatus housed in a “tailored-to-measure”
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LINE INPUT=TWO WIRE
110 OR THREE-WIRE
t10 =220 VoLt

i

PUSH
TO TALK

sToP

p

T

Fig. 2 — Transmitter control for high-power rigs.
P — Warning light.
Ry ~~ Double-pole relay, normally open.
8; — 3-phase, 5-h.p. contactor-type motor starter.
K3 — S.p.a.t. toggle switch.
Sa-— Push-button type switch for testing.
S¢ — Push-button type control for Sy.
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handling the inductive load of the primaries of
the plate transformers in the big rig. Finally I
succeeded in picking up a three-phase 5-hp.
motor starter of the contactor type, together
with the usual push-button control. By adding a
small double-pole relay it was possible to provide
for ‘“‘push-to-talk’ operation, as well as control,
with a minimum of wiring complications. Pro-
vision was also made for the operation of signal
lights at the operating position. The circuit is
shown in Fig. 2. The system will work on either
the three-wire 115-230-volt lines or on single-
phase 115-volt circuits. If the rig is operated
from the latter, the jumper indicated by the
dotted lines should be used.

Referring to the diagram, momentary closing
of contacts A of Ss by the starting button closes
the circuit to the coil of the relay, Ry, causing
contacts D to short-circuit and starting contacts
4, and to hold the relay closed through the stop-
ping contacts B. When Ry closes, it actuates the
power contactor, Sy, through the relay contacts,
E. When the contacts at B are broken by pushing
the stopping button half way, the circuit through
the relay winding is broken, Ry opens, opening
the power switch, Sy, and also opening the holding
contacts, D.

When the stopping button is pushed all the
way in, contacts C close the circuit to operate the
relay, but since contacts B are open, the holding
eircuit through the relay contacts D are open and
the holding circuit does not operate. In this man-
ner, the system may be operated for “push-to-
talk’’ communication.

Sy is a safety switch located at the transmitter,
which, when open, prevents application of the
power from the operating position. Sz is a push-
button type switch, also located at the transmit-
ter, for tuning. — Alvin U. Haugen, W9PRZ.

Our Cover

For the second year the United States
Flag waves over a nation at war as the anniver-
sary of American Independence Day approaches,
and again QST joins the other national maga-
zines proudly flying the colors in tribute to the
men and women in our armed forces who are
laying their lives on the altar of frecdom.

The cover on this issue carries a multiple mean-
ing. Symbolizing the amateur antennas of the
country, standing still and silent now while their
owners join in the fight to preserve the Flag which
flies protectingly above, there is added signifi-
cance to that rotary array (a }4-inch scale model
of a three-element 14-Mec. beam by W1GS) in
that it typifies the ham experience which quali-
fied its now-absent owner for his vital new role.

Not to be forgotten is the reminder carried on
behalf of the sponsor of the Flag Covers — the
U. 8. Treasury Department — that without War
Bonds and Stamps we can’t have war bombs and
tanks, and that we cannot hope to take up again
the tools of peace until we have first provided
the tools needed to finish the job of war.

D8

Elementary A. C. Mathematies

(Continued from page 48)

allel circuit acts like a simple resistance and no
reactive effects are exhibited to the source of volt-
age. For the values assumed this occurs when the
inductive reactance is 176 ohms, giving a line
current of 0.301 amp. with 100 volts applied. The
impedance is 332 ohms and is purely resistive.

If the inductive reactance is allowed to increase
from a relatively low value, the line-current
vector moves along the locus from I" toward S. At
first the length of the vector decreases — that is,
the line current decreases — but after passing
through a minimum the length of the vector in-
creases with further increase in inductive react-
ance. The minimum current occurs when the
vector is approximately in the position /4, and
since the voltage is fixed this point on the locus
must represent the conditions under which the
parallel circuit has its highest impedance. We
can, if we wish, say that the parallel circuit is
““resonant” when its impedance is maximum.
In this example the maximum-impedance point
occurs with an inductive reactance of approxi-
mately 260 ohms, when the line current becomes
0.234 amp., the phase angle slightly over 32°,
and the impedance 427 ohms. If the inductive
reactance is changed appreciably from this value
in either direction the impedance will decrease.

Thus we have two methods of defining reso-
nance, one on the basis of zero phase angle or a
purely resistive circuit, the other on the basis of
maximum impedance. The value of the variable
reactance is not the same for both cases, and nei-
ther form of resonance occurs when the inductive
and capacitive reactances are equal. On the other
hand in a circuit like that of Fig. 36, where it is
assumed that there is no resistance in series with
either the condenser or coil, the phase angle s
zero and the impedance 7s maximum when the
inductive and capacitive reactances are equal.
The presence of series resistance evidently causes
the two possible resonant conditions to occur at
different values of reactance. However, if the
resistance is quite small — say less than 1/10 or
1/20 the reactance —-it is possible to assume
without undue error that the circuit is resonant
when the reactances are equal. Since a tuned r.f.
circuit usually meets this condition it is custom-
ary to call the circuit *resonant’ when the capac-
itive reactance equals the inductive reactance.

Stra X

- [

‘We record with keen sorrow the sudden death
on May 23rd of James J. Freeley, General Mana-~
ger of the National Company. Jim was widely
and affectionately known among radio amateurs
and throughout the radio industry. Burdened by
the problems of large-scale war-time production
of military radio equipment, he worked too hard
and too long. Jim’s multitude of friends will
number him among those who sacrificed their
lives for the preservation of democratic freedoms.
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ORRESPONDENCE FROM MEMBERS

ibility for stat, ts

‘The Publishers of QST assume no r

“SUBSTANTIAL AID”

1001st, Tech. School Sqn., AAFTTC
720 S. Michigan Blvd., Chicago, Ill.
Editor, QST

It gives me great pleasure at this time to report
that the efforts of the American Radio Relay
League, in aiding thisstation to complete its quota
of civilian radio instructors, were remarkable.
Only with the substantial aid of your organ, QST,
could such an enterprise have been accomplished,
considering the requirements necessary and the
limited number of qualified applicants at the late
date at which we started.

We are indeed grateful to have been able to
enlist your codperation and support during the
“infancy’’ of our school, and to be sble now to
report that our need has been completely filled.

“ou should be justly proud of your expansive
circulation, and of the response by a great number
of the many members of ARRL to your urgent
pleas in our cause. . . .

-~ (lapt. John T. Gilmore

HAM HOSPITALITY

Armed Guard Center, Treasure Island,
San Francisco, Calif.
Editor, QST:

I feel it is my duty as an American ham to pass
along this warning to all my fellow amateurs in
and around our good ol’ U.S.A.

Stay away from the New Zealand hams! That
is, unless you want to meet a swell gang of fellows,
have a good bull session and beer afterwards. If
you don’t like this kind of treatment, stay away
from there. Because that is the way they treat
visiting hams in that part of the world!

Our ship pulled into Christchurch early one
morning and I soon got acquainted with Pratt,
Z14AF, a port radio inspector. He passed the
word along to some of the other hams that I was
in port, and by two o'clock that afternoon I had
been invited to Jack Freeman’s, ZL3FB, for
“tea’’ (supper to youse guys). After having eaten
cold storage chow for three months and not talk-
ing to a ham for the same length of time, you can
imagine whether or not I accepted!

Let me say at this time, to all hams, if you
are ever in Christchurch find Jack Freeman and
somehow make him invite you to his home for
“tea.’” Mrs. Freeman (Jack’s XYL) really knows
how to fix a meal fit for a hungry ham. Cooking
isn’t her only quality. She knows how to make a
fellow feel welcome, too.

Well, after we had eaten in came the rest of the
gang: Jimmy Strackan, ZL4AF, Clarie Hughes,
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de herein by correspondents.

ZL3CA, Fred Walter, ZL3DJ, Bob Stanton,
Z13AZ, and E. Pratt, ZL1GU. From then on it
was just another good old hamfest. (I guess
hamfests are the same the world over.) We dis-
cussed everything from beam antennas to what
makes those haywire rigs of ZL3DJ’s work.
(He'’s the DX king of South Island.)

Mrs. Freeman brought cakes and tea, so we
ate all over again, and a little later we started
on the beer, Then came more discussions on other
items such as frequency modulation, the price
of parts, the war and world politics. I had taken
my Handbook along in case any argument came
up, but it was a wasted gesture. Those fellows
know all the answers and practically all the
qquestions.

Most of the ZL hams are in the service, but
those few who are left are doing all in their
power to keep the spirit of amateur radio alive.
They still hold meetings regularly, even when
only two or three fellows can attend. I hope the
fellows in the States are doing.as much. In my
opinion, now more than ever before we all
have to do everything in our power to keep the
greatest hobby and pastime going.

Well, now that I have warned all you guys and
gals of the pitfalls of New Zealand, I'll sign off.
Here’s a toast to a swell gang — the New Zealand
hams! We Americans will be seeing you on ten
and twenty immediately after we ground out
the Axis.

One added thought: Due to some law concern-
ing finances the fellows there are not allowed to
send money out of the country; consequently
they can't get QST, the Handbook and other
publications. So if any of you happen to head that
way, take what you can with you in the line of
publications.

— C. E. Ballard, RM1c, USNR, W5IXT

BY V-MAIL FROM NORTH AFRICA

APO 700, ¢/o Postmaster, New York, N. Y.
Editor, QST:

I am now in North Africa. . . . QST is still
coming through and is a most pleasant contact
with home and the good old days before the war.
1t’s going to be a great day when the bands open
up again, and I think they are going to be much
more crowded than ever what with the amount of
radio men in the Signal Corps. I cannot tell you
what I am doing except to say that it is radio and
very interesting. I now have the opportunity to
do many things I once wanted to but could not
because of lack of equipment and funds.

‘The Handbook sure is getting a workout. It is
the only practical book available, I think there
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are more Handbooks than Bibles over here. And to
4 good radio man the Ifandbook is the bible!
Continue to send me ST and T will be huppy.
Incidentally, my company commander is a rudio
man (Capt. Robert Brady, W2JXGQ). . ..
—- It. Normand F. Tetreault, W20PH

CONVENTION IN CAIRO

American Legation, Beirut, The Lebanon
Editor, QST:

. . . InCuiro in early September, W. E. Marsh,
SULIWM, advised me of his plan to hold a con-
vention of amateur radio operators in December,
if enough interest were shown. Support was en-
thusiastic, and on the 19th of December I flew to
Cairo from my post here to attend the meetings
on that date. There was an informal luncheon
meeting from 1100 to 1300 hours at the Britannia
Restaurant, attended by 30-odd radio amateurs.
At the evening meeting, 53 men who held pre-war
amateur licenses in seven countries dined at the
Britannia. Both meetings were largely given over
to informal ragchewing and the consumption of
heer, food and what-not.

To the best of my recollection, the following
countries were represented : Egypt, England, Can-
uda, New Zealand, Scotland, Wales and U. S. A.
‘The latter was represented by four men: Ken
Boothe, W5PJ, of Cairo branch, U. 8. Office of
War Information; Charles C.. Miller, W8JSU, of
Beirut brunch, U.S.0.W.I., and two soldiers.
I think it may be inadvisable to say more than
that they were « W4 and a W8.

Marsh, SUIWM, read a letter of good wishes
from J. Clarricoats, GGCL, secretary of the
RSGB, und expressed, on behalf of the committee,
his appreciation for the interest and support of
the amateurs now in the Middle East. Many other
amateurs, now serving in the armed forces of
Australia, South Africa, etc., were unable to ob-
tain leave to come to Cairo on the 19th. Marsh
expressed his sorrow at not having undertaken
sooner such an affair, as support was instant. The
assernblage voted to make the convention a semi-
annual affair, and, after posing for a photo by
SULAX, departed. . . .

I’d be awfully glad to hear from any of the gang
back home. Mail here is scarce, and all letters will
be answered.

~~~~~~~~ Charles C. Miller, W8JSU

K¥ROM ONE ANONYMITY TO ANOTHER
Kippering-on-the-Charles, Mass.
Editor, QUST:

The technical standard of ST has always been
so high that I was somewhat amazed to find that
you would aceept such an ill-considered article as
Sourdough’s “That'’s the Limit!” Whether his
mental lapse is due to going without shoes for such
a long time or from having his raw meat ration
cut to u few pounds - week is beside the point,
but he should realize that his proposed system
would be effective only when the transmitter sig-
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nal is within the pass band of the crystal filter
circuit and hence affords no protection if the sig-
nals should jump over the legal limit. The differ-
ent limits of the various bands would reyuire
separate crystals, and the bands above 7 Me.
would present a serivus problem unless good fun-
damental crystals for them were available.

How, then, to achieve the desired result? It so
happens that the very same problem has been un-
der consideration in my laboratory here, and I
have two solutions to it. The first beurs a slight
resemblance to Sourdough’s proposal, but instead
of crystals at each end of the band we use dis-
criminator circuits whose mid-frequencies corre-
spond to the band limits. The discriminator tuned
to the low-frequency limit of the band is con-
nected to give a positive signal for lower frequen-
cies, and the discriminator at the high-frequency
end is connected to give a positive signal for
higher frequencies. The output of euch discrimi-
nator is coupled directly to separate pentodes
whose common plate circuit contains the sensitive
velay, and each pentode is biased to a point just
bhelow the plate-current value which trips the
relay. The operation is obvious. Any signal within
the band limits gives negative signals from the
discriminators and hence has no effect on the re-
lay, but a signal outside the band limits gives «
positive signal which increases the plate current
of one'of the pentodes and trips the relay. The dis-
criminators will work over a much wider range
than will the erystals and hence afford protection
even if one has drifted 40 or 50 ke. outside. The
discriminator circuits use low-drift components
and are checked frequently by reference to a 100-
ke. oscillator. The relay rings a gong at the same
time that it cuts off the transmitter, in case the
operator has been dozing.

The second solution requires the use of a pano-
ramic-reception receiver and a 100-ke. oscillator
to furnish band-limit marker pips. Its operation
is obvious, and its advantage is that it gives a
visual indication at all times.

We trust these suggestions will save Sour-
dough’s time in keeping him from following a
fruitless line of research.

----- - Larsen . Rapp, ex-1W10U

Eprror’s NoTE. —- For the benefit of the un-
wary, Larsen E. Rapp, ex-W10U, should be
identified as the perpetrator of the April Kool
story on “dynamic prognostication” in April,
1941, QST. However, note that this is July.

QRK 5

408 West, Defee, Gouse Creek, Tex.
Editor, QS7':

... I want to tell you how much I like your
serial, ¢ Who Killed the Signal?’’ In its simplicity-
it is a very good description of what goes on in
a radio set. It has been a great help to me while
trying to teach my wife the fundamentals of radio.

Keep up the good work.

- R, I, Dial, jr.
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2819 B1st Ave., Oakland, Calif.
Editor, QST:

As 1 have found theory tough to master, 1 must
compliment you on your story, “ Who Killed the
Signal?” (Good, enjoyable readfng and, for one
like myself, a very simple course in theory. Please
keep it up.

-~ Bdward J. Downey, sr.

63 I'orest St., Medford, Mass.

Fditor, QST:
“Who Killed the Signal?” is swell. Keep it
going. Don’t let the Sleuth find the trouble. . . .
—- L. L. W hite

Burleson, Texas
Editor, QST:

A word of congrats to you and Cllint DeSoto for
the swell story, * Who Killed the Signal?” I can
hardly wait for the next issue of QS7. . . .

- Bob Bransom

(hicago, Il
Editor, QST: .
. .. “Who Killed the Signal?" . . . [is| not
only most interesting but very instructive and a
valuable aid in the radio theory classes 1 am tuk-
ing. I hope you will find it convenient to make
this story available under one cover at an early
date. I am sure that other heginners will find it
equally helpful.

-------- James . Donze

EpIiror’s NOTE. - The Sleuth, naturally help-
fully inclined as well as 4 bit of an exhibitionist, is
ulways willing to have other struggling searchers
benefit from the lessons learned in the course
of his investigations. Just the vther duy he was
culled out on another case, this one involving a
defunct transmitter. He hasn’t solved it, yet —
but he’s confident, as always. And he’s willing to
have his discoveries as they occur reported to the
readers of QST —if you want to read about
them, that is. Hw?

SOS TO U.H.F. EXPERIMENTERS
4000 8. Figueroa St., Los Angeles, Calif.
Editor, QST:

Will you and your organization consider this
letter in the light of an SOS?

The National Schools are engaged in an ex-
tensive Army communications training program
involving the training of soldiers from all branches
of the armed forces in the basic fundamentals of
radio communications as upplied to modern
warfare.

Along with this training program experiments
are being conducted in the ultrahigh-frequency
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spectrum (225 Me. and above), in both television
and frequency modulation systems. The Army
has also granted us three frequency bands for use
in demonstrating transmitter tune-up procedure.

Definite laboratory records are being kept which
may be of use to the amatcur fraternity at the
conclusion of hostilities, and it is the belief of
the writer that an interchange of ideas between
the men who have been experimenting along these
lines as amateur operators and the developments
of ideas in our laboratory as we progress will be of
mutual benefit to both.

Would you, through @ST, ask those of your
members who have data on the above subjects,
and who wish to exchange ideas, to communicute
with the undersigned?

~-- Clifford J. Maddock

*“VERY REAL HELP>

10 Soundview Clircle, White Plains, N. Y.
Editor, QST':

1 was up at New Haven to-day and, to make a
long story short, T was hired as radio instructor
by the Army Air Forces Technicul Training Clom-
mand, at Yale. . . .

So you may take my name off the list of those
secking employment and add it to those who have
found a job through the efforts of the ARRL.

1t is a big step for me to take as I have been
in my present work all my working life und this
will be my first real change.

I cannot begin to thank the ARRL for making
it possible for me to find this job. [t is just what
1 wanted and I feel sure that I will be very happy
in my new work. I have been a member of the
ARRL for a matter of only a few months and thus
I feel all the more grateful for the very real help
that you have been to me.

~— Stephen T. Van Fsen

WITH PRIDE—OR SOMETHING

APO %60, c¢/o Postmaster, New York, N. Y.
Editor, ¢ST:

. . . Maybe this will fill you with pride or
something. Anyway, I have a set of McGraw-Hill
radio engineering books. And, do you know, une of
the most useful things to me is not to be found in
them but in the Handbook. 1t is the complete list-
ing of tubes and base-connection charts. I will
probably be kicking myself all over creation for
the duration for not bringing my own Handbook
along with me. Luckily, someone else came to my
detachment later on who had one. . . .

Have just been looking at my first QST in over
u year. I'm going to have to figure out a way to
wet the 1943 issues. (Guess I’ll have to get a dou-
ble subscription — one sent home and the other
sent to me here. Probably won’t get all issues
here; some might go to the bottom.) When 1
looked through this QST it reminded me of pre-
vious days, when I could try out some of the ideas.
Now I can’t, and it makes me a bit disgruntled or
something. . . .

"""""" S/Sgt. L. J. Swmith, WIEEZ
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OPERATING NEWS

GEORGE HART, WINJM

Acting Communications Manager

CAROL A. KEATING, WIWWP

Assistant Communications Manager

Operating Procedure. Judging from the con-
duct of CD-WERS tests we have heard, this
subject needs some discussion. Let us begm by
saying again that CD-WERS is not ham radio,
nor a substitute therefor, and that even during
tests, when no set form of operating procedure can
be followed, communications should be made to
sound businesslike and official. The astonishing
part of this theme is that operators trained for
this specific service, who have had no previous
experience before the mike, are usually the ones
who take it more seriously. The offenders in this
respect are amateurs — men who either cannot
or don’t try to throw off the haphazard operating
techniques they have acquired through years of
incorrect amateur operation.

If you are participating merely for the fun of
it, because it gives you a chance to get back on
the air and exercise your tonsils, then WERS
has no place for you unless you're willing to
mend your ways. You will do your country,
yourself, amateur radio and WERS more harm
than good. WERS is not fun. 1t is a'grind, a job,
a service we do without  pecuniary gain, often
without thanks; but we are not doing it for
either pay or thanks, we are doing it as a service
to our country. If that is not enough reason
for you to take part, then we advise that you
drop it.

Fortunately, the percentage of amateurs har-
boring such an attitude is comparatively small.
Incorrect operating techniques among us ama-
teurs are the result of habits, not easily overcome,
which have been formed through years of amateur
operation. It is now up to us to make a deter-
mined effort to break these habits, and at the
same time to refrain from setting ourselves up as
examples for operator trainees. Such trainees can
learn much from us, certainly, if they are inter-
ested in technical and practical radio; but they
have little to learn from us in the way of operating
techniques. Rather we must learn these tech-
niques with them, and contrary to being further
advanced in this study than they, as many of us
suppose we are, we are handicapped by retention
of our former carefree ways before the micro-
phone. So come down off your high horses, gang,
and let’s get down to business.

As more and more CD-WERS llcensees get
past the testing stage and enter the drilling stage,
the question of a definite operating procedure
becomes increasingly acute. We have been asked
by many of our members participating in CD-
WERS to devise a standard operating procedure
as an example to be followed; but alas, we cannot
do so. We have concluded that any procedure
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that we might devise would be found to be suit~
able in but comparatively few cases. Circum-
stances vary so widely among the 170-odd licensees
that operating procedure necessarily must be
adapted to the particular situation in which an
organization finds itself.

What we can do, however, is to discuss general
principles to be considered in devising the
operating procedure that best fits your com-
munity, and we herewith do so:

1) Identification. In this respect alone, FCC
sets down a rule. Complete identification must
be given at the beginning and ending of each
complete exchange of communications; that is,
not only the station transmitting, but the station
to whom the transmission is directed. If spot
frequency networks are utilized, the net control
station can call the roll at the beginning of the
net, exchanging complete identification with
each member station, after which subsequent
transmissions need no further identification,
except possibly by unit numbers so stations in

the net know to whom they are talking. Examples:
WXXX1: WXXXI1 calling WXXX2, answer roll call, go
ahead.

WXXXI1 from WXXX2, answering roll call, go
ahead.

OK 2, WXXXI1 calling WXXX3, answer roll
call, go ahead.

‘WXXX1 from WXXX3, answering roll call, go
ahead.

(Ete., until roll call completed)

WXXX2:
WXXX1:
WXXX3:

WXXXI1: 2 from control, ready for your traflic, go ahead.
‘WXXX2: Control from 2, here trafhic. .

With enemy planes approaching, however,
announcement of call letters might reveal the
locations of your units. It is recommended,
therefore, that, at any time after the blue alert
and until the all-clear, call letters be omitted,
as well as any other information that might
possibly be of value to the enemy. This is
required by the Army in some sections, and we
strongly recommend its general observance.

2) Most local ARP organizations utilize stand-
ard report forms for use of their air raid wardens
in reporting incidents. It would expedite the
handling of incident reports, therefore, if WERS
systems used the same forms. The standard form
devised by OCD which is used in most ARP
organizations containg numbered items from 1
to 11. Each such report can be numbered, station
unit number and time of origin noted and trans-
mitted as part of a preamble, and the message
sent by the numbered items without mentioning
what each item stands for, and omitting items
not applying, such as: ‘“Message number 1, 32,
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815PM, Item 1, Smith, 147; Item 2, Main and
High Streets; Item 3, incendiary; Item 5, yes;
Item 9, 810PM; Item 11, fire apparatus needed;
end of message.” The sending operator then
marks down the time message was sent and to
whom, while the receiving operator marks down
the time it was received and from whom. The
completed form is then ready to turn in to the
report center, a very few seconds after it is
received. If the operator’s writing is legible there
is no necessity for copying.

3) Warden reports can be made even shorter
than the above example by omitting the item
number altogether, and by omitting mention of
any items which do not apply. The idea is that
the message should be as short as possible while
still capable of being understood and copied on
a regular report form by the receiving operator.
Such reports might also carry priority designa-
tions in the preamble to indicate their urgency,
such as “rush,” or “regular,” or “duplicate.” A

duplicate message might automatically become -

of rush priority if one of the net stations says
“Duplicate my number 4,” which would mean
that no action so far had followed transmission of
the message and the situation was becoming
urgent. The receiving operator, in this case, would
jot on a slip of paper something like “ Duplicate
#4, 32 (station unit number)” and turn it in to
the report center.

4) The briefing of warden reports can be carried
even further, if desired, in connection with
the thought that the enemy, by listening on the
proper frequency, can determine by the incident
reports just how much damage he has done. This
makes some system of coding desirable for
transmission of warden reports — a simple code
system which is easily decipherable to partic-
ipants but not apparent to enemy listeners. Only
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