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THOUSANDS OF TESTIMONIALS

Thousands of testimonials are in the files at Hallicrafters. They are
from members of the armed services all over the world. They tell
how Hallicrafters-built communications equipment has performed
dependably and briiliantly on all the battle fronts of the world.
Many of these letters are signed by licensed amateurs who include
their call letters with their signatures. A high percentage of the
letters conclude wih sentiments like these —we quote: "If a rig can
take it like the HT-9 took it in the Australian jungles, it's the rig for
my shack after the war' ... " “When | buy my communications equip-
ment it will be Hallicrafters™ . . . “'After we have won this war and |
- can get a ham ticket there will not be the slightest doubt as to the
equipment | will use . . . it will be Hallicrafters” . . . “Meeting
Hallicrafters gear in the service was like seeing someone from home
.. .l used to have one of your receivers at W7FNJ . .. hope to have
more after the war' ... ''being an old ham myself | know what went
into the 299 . . ." Thus does the voice of the amateur come pouring
into Hallicrafters headquarters, providing information, guidance and
further inspiration to Hallicrafters engineers. Amateurs will find in
Hallicrafters peacetime output just the equipment they need—refined
and developed in the fire of war and continuing to live up to the
well earned reputation as ‘‘the radio man's radio."
COPYRIGHT 1945 THE HALLICRAFTERS CO.
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THE HALLICRAFTERS
SHORT WAVE
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There's a homecoming in sight. With the
achievement of total victory, millions of
vets will eagerly await the time of com-
ing home. Hallicrafters will be able to
have a homecoming of its own.

Back from the battlefronts will come
seasoned veterans like the renowned
SCR-299, Hallicrafters-built mobile ra-
dio station. lts civilian name was
"HT-4." Remember? it was developed
in 1938 by hams and to answer the
amateur need for a good medium
power transmitter.

Signal Corps officers searching the
commercial market in 1940 found the
HT-4 to be just what was needed to
build the SCR-299 around—a com-
pact, rugged transmitter that could take

HOMECOMING...

a beating and operate dependably
under all conditions. Hallicrafters built
thousands of 299's—sent them around
the world to lengthen lines of com-
munications, shorten the war.

The 299 comes home with a distin-
guished service record. It has been the
subject of more favorable comment and
praise from overseas than any other
piece of Signal Corps equipment.

When Hallicrafters resumes its place
as a leader in the development of re-
ceivers and transmitters for the amateur
it will be a true homecoming. The HT-4
and a long line of other battle proved
Hallicrafters communications equipment
will soon be ready to operate in the
ham shacks of tomorrow.

BUY A WAR BOND TODAY!

CO., WORLD'S
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AACS Ground Station
China-Burma-India Theatre

World-wide aviation communigations are an established fact
today. Almost overnight a great “radio network has been cre-
ated. The actual physical difficulties involved were great enough,
to say nothing of the variety of extreme operating conditions
. encountered and overcome. Needless to say, the equipment em-
ployed must be depe?ﬁlable, both from a standpoint ofconstruc-
tion and performancc capability.
The establishment of radio ground stations on evety con
nent and in ﬁf(y-two different gountries.,. overcomjng the w:d
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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 daysﬁdu’ect 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 reports representing community organized work and plans
and progress are especially desired by SCMs for inclusion in QST. ARRL Field Organization appointments, with the
exception of the Emergency Coordinator and Emeg%ency 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 efiorts of all in Emergency Corps plans.
ATLANTIC DIVISION - .
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Indiana WOEG Herbert S. Brier 385 Johnson St. ary
Kentucky W9AR Darrell A. Downard 2077 Sherwood Ave. Louisville S
Michigan WEDPE Harold C. Bird R.F.D. 2, Box 228 Pontiac 2
Ohio WSMFP Carl F. Wiehe 122 St. Albert St. St. Bernard 17
‘Wisconsin WIRH Emil Felber, Jr. 1625 N. 18th st. Milwaukee S
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Washington WI7FWD 0. U. Tatro 513 N. Central Olympia
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Hawaii KOETEF Francis T. Blatt 837 16th Ave. Honolulu
Nevada W6CW N. Arthur Sowie Box 2025 Reno
Santa Clara Valley W6luzZ _ Earl F, Sanderson 600 Acacia Ave. San Bruno
ast Bay WGTI Horace R. Greer 414 Fairmount Ave, Oakland 11
San Francisco W6RBQ William A. Ladley 200 Naylor St. San Francisco 12
Sacramento Valley W6MDI Vincent N. Feldhausen 113 South Quincy St. McCloud
Philippines KAIGR George L. Rickard Box 849 Manila
San Joaquin Valley* W6BXB Edward H. Noack 811 West Magnolia St. Stockton
- S ROANOKE DIVISION. _
North Carolina WiCYB W. J. Wortman P, O. Box 566 _ Morganton
South Carolina W4BQE/ANG Ted Ferguson 3422 Rosewood Drive Columbia 25
Virginia W3AKN Walter G. Walker 217-51 St. Newport News
West Virginia WS8JRL Kenneth M. Zinn P. O. Box 132 Clarksburg
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Northern Texas WSALA Jack T. Moore 5712 Berkshire Lane Dallas 9
Oklahoma WSAYL Ed Oldfield 2141 N.W. 35th St. Oklahoma City 6
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New Mexico WSHJF J. G. Hancock 110 S. E. Nevada St. Portales
MARI
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_ , ONTARIO DIVISION.
Ontario VE3EF Wing Commander c/o Canadian Bank of
Donald R. Gunn Commerce New Toronto, Ont.
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*Officials appointed to act temporarily in the absence of a regular official.
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is a noncommerclal assoc a_tnon of radio amateurs,
for the promotlon of interest in amateur radio communica-
tion and experimentation, for the relaying of messages by
radio, for the advanccmen £ the radio art and of the
publxc welfare, for the representation of the radio amateur
" in legislative matters; and for the‘_,mamtenance of frater-
nalism and a high standard of conduct, .
It is an incorporated association without capital stock,
chartered under the laws of | Connecticut. Its affairs are .
" governed by a Baard of Directors, elected every two years
by the general membership. The officers are elected or
appointed by the Dxrectors. 'I'he_Lcague is noncommer-
ci 1 ng one c rcially engage: in the manufacture,
sale or rental of radio. apparatus is eligible to membership
on its board. o .
*Of, by and for the ‘amateur vxt numbers within its
ranks practically every worth-while amateur in_the na-
_tion_and has a history of glorious aclnevement as the
standard-bearer in amateur affairs.

Inquxnes regarding membership are solicited. A

fide interest in amateur radio the only essential quahﬁ-
cation; ownership ofa transmxttmg station and knowledge
of the code are not prerequisite, although full voting mem-
bership is granted only to licensed amateurs.

All general correspondence should be addressed to the
Secretary at the administrative headquarters at Weat
Hartford, Connectlcut.

Past Prealdents
Hiram PErcY Max1y, WIAW 1914—1936
Eucene C. Woonnvrr‘, W8CMP 1936‘1940
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vv.ve...CHARLES E, BLALACK. W6GG .
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Vi ice-President. ..

"General Coumél. ORI - .PAAvlﬁ,vM. SeCAL
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*On leave of absence. Address eorreapondence to the
Acting Communications Manager, LeRoy T. Waggoner,
WIYMV, at the Hecdquarters o.ﬂice.
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Central Division
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“IT SEEMS T0 US—"

THE NEWCOMERS

THE final ending of war, almost cer-
tainly a matter of days if not hours away as we
write this, suddenly brings into sharp, close-up
focus many a question about which we’ve been
pondering these past months. Now, almost
overnight, they become perplexities requiring
immediate solution rather than conjecturing in
terms of futures. There’s one problem in par-
ticular that concerns us just at this time.

Here’s the problem: what are we going to do
to get the radio-trained veterans of the armed
forces into amateur radio? Mechanically and
physically, how are we to go about doing it?
It is variously reported that somewhere be-
tween a half and three-quarters of a million
young men and women in uniform have re-
ceived some degree of radio training and ex-
perience during the war, and a certain per-
centage of them will be admirable candidates
for amateur radio. We want them in the game
We need them.

We might as well pause right here to dlSCUSS
that question of needing them, for there are
always some amateurs who think that we are
so crowded that it is poor policy to encourage
any new people to enter. That is a very short-
sighted view and overlooks several funda-
mental facts. While we all know numerous
amateurs who have been in the game twenty
years, or even thirty, it is true that we have al-
ways had a pretty good rate of turn-over in
amateur radio, just because it is only an avo-
cation in a land that is primarily business-
mindgd. College attendance and courtships
have always heavily decimated our ranks but
the real grim reaper has been ““business,” the
dawn of a business opportunity, something
that makes the amateur “too busy” to carry
on. Nearly always, therefore, it is the amateur
of some little experience and skill who has to
quit — we die off at the top. We always have
new fellows coming along, of course, for we
have shown constant small growth in our total,
year after year until the war. But the war has
been going on for years and the new blood
hasn’t been coming in. Allowing both for our
usual rate of turn-over and our normal
growth, we figure the war has prevented the
entry into amateur radio of at least fifty thou-
sand new people who otherwise would have
become experienced hams by now. We are
behind that much, because these thousands of
young men and women are now in the armed

forces. Meanwhile the prewar list of licensecs
contains more and more who will not resume.
Many will not be able to, for they lie buried in
foreign lands and seas. Many will be prevented
from resuming by the changed pressure of af-
fairs, both business'and family; and some will
have lost their interest. We really doubt that
much more than a third or perhaps a half of
the Pearl Harbor ham list will return to the
postwar air. We do need new blood: to give us
the strength of numbers, to introduce to our
activity the knowledge of new techniques these
men possess, and to fulfill our destiny as the
great training school for America’s radio needs.

The new men of whom we speak have had no
experience of amateur radio; they’re “too
young.” That was driven home to us just re-
cently when a Government agency telephoned
us to ask if we could locate for them a number
of prewar amateurs of good code ability be-

" tween the ages of 17 and 18, so that arrange-

ments could be made to take them on when
they were drafted. We had to point out that
such lads were under the age of 14 at Pearl
Harbor and that there weren’t many such in
all amateur radio. The new crop of young men
and women will be starting fresh.

As we all know, a goodly number of them
have heard about amateur radio, chiefly by
contact with amateurs encountered in the
services and through the study of ARRL pub-
lications, and are already intentioned to
qualify as amateurs after the war. But doubt-
less many of them don’t even know that
there is such a thing as amateur radio, where
you can build your own station and com-
municate all over the world to your heart’s
content; or, if they do know, that they have
any true appreciation of its endless possibili-
ties and what it can mean to them. Yet here
they are, possessing already the basic knowl-
edge of code and theory, waiting only to be
sparked into the realization that they ought
to become amateurs. What shall we do about:
it as they come home?

A couple of years ago we planned to write a
booklet which, with the collaboration of the
armed services, would be distributed to radio
students at the service schools. We were going
to print hundreds of thousands of copies. We
were going to tell these students about ama-
teur radio and what it could mean to them
after the war. It was in our mind that this
vision of what could be done with radio knowl-



edge after the war would give the students an
added incentive to study hard and really learn.
About that time the manpower shortage caught
up with us and we never succeeded in produc-
ing the booklet. We doubt if we lost too much
by that failure, though, as not too many men
would be 1ikely to carry the remembrance of
our little booklet close to their hearts all these
years; and even if we had their prewar ad-
dresses as a mailing list for memory-joggers,
what good are prewar addresses now?

No, there is no way we can reach any ap-
preciable percentage of these men while they
are still in the services. The thing that will
happen now is that they will receive their in-
dividual discharges and settle down some-
where, one by one, as civilians. They possess
this excellent background: knowledge of radio
and we have no way of getting hold of them as
a group to tell them that they are qualified for
ham radio and that it can possess boundless
fascinations and delights for them. Left alone,
most of them are likely to do nothing at all
about it, because they don’t know of us and
the fun we have. Some of them will find out
about amateur radio by accident but most of
them may never learn of it — unless we de-
velop a plan. That is our problem.

Have you any ideas for a plan? The League
has the means to carry out any good plan as
soon as it can replenish its now sadly-depleted
headquarters staff. What we want now is
the best possible scheme for action, and we
think that many ARRL members may have
helpful ideas. We'd like to hear from you. We
know, too, that QST is reaching. a goodly
number of the very kind of people we are talk-
ing about — with service-acquired radio train-
ing, amateur ambitions, and no actual ama-
teur experience. Such chaps could be of par-
ticular aid to us, for they see things through
service-men’s eyes, and their suggestions would
be particularly welcome.

The way it seems to us, this is going to be a
local job. Joe and Mac are going to be back
home — old home or new home — before we
can reach them effectively, we think. This is
very likely to mean that the story of amateur
radio must be told to them by existing local
amateurs. And so we are led straightway to
the thought that this whole undertaking really
belongs to the local clubs. We have some sea-
soned amateurs in almost every community
and many hundreds of good amateur clubs.
How would it be for a solution if ARRL cre-

-ated some attractive literature on the nature
and possibilities of amateur radio and made it
widely available to the clubs to distribute?
The clubs could hold special meetings to
which they invite the returned service men who
would like to learn about ham radio, and the
newspapers would be glad to help with local
publicity. Don’t you think this would work?

We foresee great days for local clubs after
the war. We think they will experience enor-
mous growth in membership, interest and use-
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fulness. In fact, we have been thinking that it
may be desirable for the League to extend its
organization to the extent of forming an
ARRL Club of the local members in every
town in the nation, operating under substan-
tially uniform constitutions and under the
general supervision of some ARRL field offi-
cial, such as the SCM. Our thinking goes in
this direction because the task before us is
much greater than simply that of getting new
men and women to make a start in amateur
radio. Regardless of their technical skill and
code ability they’ll still be without practical
knowledge of amateur radio and its particu-
lar ways of doing things. If you who are ex-
perienced amateurs will pause and reflect a
moment you’ll realize that amateur radio is a
peculiarly complex society and that it has
taken us years and years to learn and under-
stand as much as we do about the reasons we
do things a particular way, the things we don’t
do and why not, all the intricacies of our traffic
handling and our contests, the way we govern
our affairs, and so on. All these things will
have to be taught the newcomer. He will not
automatically be a good amateur just because
he was a good military operator. We have a
vast body of tradition, we have a long and
honorable history as an American institution,
we have codes of ethics, and in particular we
have an institutional sense of social responsi-
bility and the realization of certain responsi-
bilities to our nation, our community and each
other.

These are the very things that set apart the
experienced amateur from the newcomer, and
it is essential that an adequate comprehension
of them be imparted to the new men. It is go-
ing to be a job of very big dimensions, for the
number of prewar amateurs who remain ac-
tive is likely to be much less than that of the
service-trained newcomers, and if we wish to
be sure that amateur radio remains a whole-
some and well-regarded and useful avocation
it seems to_us that we’ll all have to pitch in
and work like crazy to teach the new men how
to go about things the right way. Oncg these
new amateurs are in the ARRL fold, articles
in QST of course can help a lot, but our cur-
rent impression is'that this is essentially a job
that can be accomplished only in local meet~
ings, and that is why we are expecting that
postwar local organization will be of higher
importance than ever before. To thoughtful
old-time amateurs in particular we commend
the possibilities of making an exceedingly
valuable contribution to the future of amateur
radio by preparing to pitch in and help to tell
the story of amateur radio to the new postwar
gang and to lead them in the directions that
make for a sound and enduring structure.

It only takes four people five hours a day to
open the mail received at ARRL Hq.! We can
stand some more. Have you any ideas on this
big subject?

K. B. W.
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dignal Corps Radio Relay in North Africa

The First Application of a V.H.F. Radio Relay Systiem to -
Military Operation

BY CAPT.
A.

0. Db.
DAVID

A sour eleven o'clock on the night of
April 19, 1943, a three-quarter-ton weapons car-
rier towing a small trailer crept cautiously
through a Tunisian olive grove into a blacked-out
command post, threading its way past foxholes
and pup tents, guided only by the ghostly white-
gloved hand of an MP. The darkness was punc-
tured at intervals by flashes of artillery fire. The
soft swishing of shells in flight could be heard
overhead. Off in the distance, streamers of fire
reached into the sky and exploded in sharp bursts
as they searched out a flight of German bombers.
The truck stopped under a spreading olive tree.
The silence of the night suddenly exploded with
the putt-putt of a small gasoline engine power
unit. A faint glow of radio tubes emanated from
beneath the cover of the truck body. Quickly
drawing a tarpaulin over the offending light,
three men climbed into the weapons carrier. In-
stalled in these cramped quarters were a 50-watt
Motorola v.h.f. f.m. police radio set, a British
teletypewriter and some unusual-appearing equip-
ment labelled ‘“Apparatus, Telegraph MKII.”
Capt. Perkins, ex-W7MH, pressed the button
on a telephone handset and spoke — “X-ray
to Able — over.” From the loudspeaker came the
reply “Able to X-ray. Roger.” Perkins spoke
again. “X-ray to Able. Stand by for A2,” and
he flipped a switch. One of the men began to
type out a message on the teleprinter. After a
moment’s pause a reply appeared on the machine
in front of the three men jammed into that truck
body. Thus was history made. V.h.f. radio had
spanned a distance of over 350 miles from the
* Army Service Forces, Hq. SCEL, Bradley Beach, N, J.
= Asgistant Editor, QST.
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battlefield of Tunisia to Allied Force Hq. in
Algiers with solid communication on both voice
and teletype. The secret? Radio relay. This was the

" first application of radio relay and v.h.f. radio-

teletype in tactical operations by Allied forces.
The tremendous amount of work and prepara-
tion preceding this historical moment began in:
December, 1942, when Colonel Dan C. Gil-
mer, secretary of General Eisenhower’s AFHQ
General Staff, visited the Chief Signal Officer in
Washington as General Eisenhower’s personal
representative to present requiréments for addi-
tional communication equipment in the North
African Theater of operations. During the discus-
sions that followed, an urgent requirement be-
came apparent. A trunk line communication sys-
tem was necded to extend eastward from AFHQ
Algiers to the combat forces in Tunisia, particu-
larly for the use of General Eisenhower during his
frequent trips from Headquarters. Colonel J. D.
O’Connell and personnel of the Signal Corps En-
gineering Laboratories had long visualized and
now proposed the use of a radio relay based on a
system with which the Laboratory had experi-
mented in the 1941 Carolina maneuvers, when the
“Blue Army” had used a number of police radio
f.m. sets, in what was known as the Combat Zone
Warning System. This network employed voice
operation between two or more headquarters and
between moving vehicles. The system success-
fully furnished the ‘“Blue Army” advanced in-
formation about movements of the “Red Army”
as “Blue’’ observation reports were sent back to
the nearest radio station of the Warning System.

* From there the information was relayed on voice

through one or more stations to the headquarters.
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After successful demonstration of this system
under simulated battle conditions, the boys at the
Laboratories were convinced that they could ex-
tend the system and make the relaying automatic
instead of manual.

Colonel Gilmer was quite impressed with the
details of this relay system formulated and
tested under the supervision of Colonel O'Con-
pell; Lt. Col. Wm. S. Marks jr.; Lt. Col. V. A.

* Kamin, W9US, Capt. Perkins, ex-W7MH, and
Julius Kravetz, W20EF. It was agreed that the
required equipment and nccessary personnel must
be assembled by January 1, 1943, so that it could
be employed in the Tunisian eampaign.

On December 7, 1942, the Laboratories were
directed by the Chief-Signal Officer to procure
and assemble all available equipment for ship-
ment at the carlicst practicable date. This task,
an enormous one in normal times and a truly
staggering job with such short notice, was turned
over to Lt. Col. Marks, Captain Perkins and
Kravetz. These men had a reputation of ac-
complishing' the seemingly impossible almost
immediately. Through the codperation of Paul
Galvin, Daniel E. Noble and Floyd McCall of the
Galvin Mfg. Corp., and Fred M. Link and Fred
Budclman of Link Radio, W20EF and his civilian

' associates assembled a total of 21,142 articles and
delivered them to the New York Port of Embarka-
tion by December 26th. Just 19 days had clapsed
since the receipt of the directive from Washington!

To accompany the shipment and install this
radio system in the African Theater, Capt.
Perking was designated officer-in-charge, with
Kravetz (civilian-in-charge); Russell A. Berg,
WICIW; J. H. Durrer; V. H. Colagouri,
W2GUM: F. W. Neidt of Coles Signal Labora-
tory, and J. J. Keclleher, W2DSY, of OCSigO, as
civilian engincers. At the last minute higher
authority decided to rctain W20EF at the Lab-
oratory to organize subsequent opecrational
phases and to assemble additional components.
Kravetz had a wealth of information on radio
relay as a result of his work in developing the
original Combat Zone Warning Net during the
Carolina maneuvers.

After a terrific “hurry-up”’ job of preparation,
Capt. Perkins and the civilian engineers set
forth on January 9, 1943, to make radio history.

Upon debarking at Oran, local Signal Corps
Depot personnel promptly pounced upon the
large shipment of equipment with a cannibalistic
gleam in their eyes. What a mass of spare parts
for their depot and repair stocks! And what a sad
awakening they had when, after a frantic scarch,
“Perking and Co.”’ caught up with them and
sounded warnings of the consequences should any
piece of their precious relay gear be touched.

After arrangements had been completed for
transshipment of the equipment to Algiers, the
group procecded there by air arriving January
31, 1943. They immediately set to work unpack-

Terminal station equipment at Syracuse, Sicily. Top — The transmitter location, with Harold Kinnaman of the
Camp Coles Signal Laboratories standing by his jeep. Left — A close-up shot of the terminal transmitter used by the
1S5th Army Group. Right — An “inside” view of the terminal receiving equipment.




ing, requisitioning additional supplies, and pre-
paring for the arrival of Company D, 829th Sig-
nal Service Battalion, commanded by Lt. Lotus
B. Blackwell, W5EZD. This organization had
received training at Fort Monmouth and pre-
liminary technical instruction at Coles ngnal
Laboratory from W20EF. They arrived in Al-
giers a few weeks after the party from Coles.

Preliminaries

Preoccupied with the complex workings of a
major invasion force, the Signal Corps personnel
of AFHQ found it necessary to become familiar
with the scope and objective of the projected
communication system. Quite naturally and for-
givably the authorities were reluctant to go all-
out in accepting an untried non-standard system
employing such a radically different technique.
There was also the possible interference with nor-
mal routine of existing communication facilities.
Furthermore, from the standpoint of possible
violation of security, uncoded voice transmission
over any radio circuit was absolutely out of the
question.

It was discovered that some of the signal offi-
cers questioned the idea of providing even Gen-
eral Eisenhower with a personal radio circuit,
especially one that would be voice-operated and
thus lacking in the necessary element of security.
They didn’t want “Ike’” or anybody else using
voice radio while at the front because of the risk
of interception.

However, due consideration was given to the
proposed system during which Capt. Perkins ar-
gued loud and long, with the result that Brig.
Gen. J. V. Matejka, Chief Signal Officer, AFHQ,
approved the initiation of tests. To provide se-
curity, Lt. Col. Henn-Collins, Royal Corps of
Signals, who headed up the Radio Division of
AFHQ, arranged for the provision of British 7B
teletypewriters and associated two-tone tele-
graph apparatus with which enciphered traffic
could be handled rapidly. The only two-tone sets
available were development models which had
been tested over wire teletype circuits and dis-
carded as being unsuited for the required opera-
tional use. These two-tone telegraph units per-
formed admirably over the f.m. radio links, how-
ever, and the entire African Theater was searched,
with the result that a total of six teletype equip-
ments were eventually obtained.

With the preliminary tests a marked success,
Capt. Perkins soon convinced Gen. Matejka and
his staff that the proposed new communication
system could play a vitally important réle by
extending teletype service into combat areas
more quick.ly and easily by v.h.f. radio than by
installing wire lines, subject to sabotage and the
other normal hazards of combat operations. How-
ever, the mere authority to take the equipment,
into combat zone was far from the solution of, the
many problems still confronting the boys. -

There were many obstacles to overcome. This
group of Signal Corps engineers and their GI
companions were the first Allied military unit ever
organized for the specific task of providing a tac-
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A mobile radio-teletype terminal. Installed in this
weapons carrier are a complete radio station, a Motorola
FMTR 50-B, and a British teleprinter and its associated
two-tone adaptor. This equipment was operated as a
terminal station on the Malta circuit, at Sidi-bou-Said.

tical radio relay communication system. They
faced overwhelming problems of supply and
administration of widely separated detachments
operating on isolated and almost inaccessible
mountain peaks. There was also the immedi-
ate and vital work to modify the police radio
equipment to meet the specific tasks, and to sup-
plement the previous training of the GI personnel
for the new tasks as they became evident.

Not the least of their worries was the lack of
qualified teletype operators. W2DSY, however,
had been a high-speed c.w. operator with the
Signal Corps and RCA in previous years and was
a ‘‘whiz’’ on a teletypewriter. On him fell the job
of seleeting and training a group of teletype
operators. The company clerk became the first
‘““draftee”. for this assignment. Anyone who could
recognize a typewriter when he saw one was
drafted instantly. Vehicles, ordnance, quarter-
master and engineer supplies and equipment had
to be obtained far in excess of quantities’author-
ized for the original company organization. This
task was, perhaps, the most difficult of all since, at
the time, every item was in short supply and vi-
tally needed either at the front or for early re-
placement of battle-destroyed equipment. The
unconventional means resorted to in obtaining
many of these supplies are considered- by Ca.pt
Perkins to constitute a military secret to be for-
ever closely guarded. .

Early in the planning for eventual operations,
it became evident that additional military per-
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A radio relay
receiving station
at Pantelleria.

sonnel augmenting the original Company D and
that reorganization into an independent signal
company operating directly under AFHQ, would
be required. Accordingly, Capt. Perkins executed
a series of concerted attacks upon the personnel
office of Lt. Col. Kirk Buchak, Assistant to
the Chief Signal Officer, AFHQ. Perkins soon
achieved the distinctive title of “The Terror of
Buchak’s Office,” but his efforts were rewarded
eventually by the establishment of the provisional
2650th Signal Radio Relay Station Co. and the
assignment of the necessary additional personnel.

Hunting That “‘Perfect Location”

F After overcoming some of these obstacles to
the extent that operation could be initiated, the
boys began the reconnaissance of sites for the re-
lay chain eastward from Algicrs. Perkins, Cola-
gouri, and Durrer started out into the Atlas
mountains of Eastern Algeria, a rugged country
of high peaks and deep valleys thick with Arab
villages bearing unpronounceable names. The
first selection from a map, Djebel Toukra, was a
dream location, 4500 feet high, and within line-
of-sight of Algiers, 86 miles away and accessible
by road. The first test with a 25-watt police set in
a jeep, before reaching the peak, was an instant
success with perfect communication. The party
bivouacked for the night. At that time of year,
early spring, the peaks were covered with snow,

and snow and sleet storms were frequent. Brutally °

cold, the boys reported a rugged night, sleeping
on the steel floor of a GI truck. The accepted
night dress was all available GI clothing, includ-
ing helmets. To add to the discomfort, tribes of
monkeys and baboons prowled about the camp-
site, keeping the men awake with their chattering.

The next morning the party reached the top of
Djebel Toukra and selected two promontories,
one on either side of a “saddle,” for the receiver
and transmitter sites, respectively. In their im-
patience to set up the 250-watt relay station for
final tests, the boys were caught in & downpour
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of sleet and rain, drenching the transmitter and
causing all sorts of fireworks when the power was
applied. There was nothing to do but return to
Algiers, dry out the set and repair the damage,
which fortunately proved to be minor.

Returning in a few days wjth an operating de-
tachment and complete camping equipment, they
set up a permanent site and put the first radio re-
lay station on the air. Meanwhile the rest of the
party were busily establishing themselves in a
permanent company headquarters in Algiers in-
stalling the AFHQ radio terminal and assembling
a mobile radioteletype terminal. The latter was
dispatched to the town of Bougie, on the Mediter-
ranean coast, some 40 miles from Djebel Toukra,
where it was placed at the disposal of a British
Supply Headquarters for its first trials in handling
bona-fide traffic. These trials were successful and
highly instrumental in further convincing the sig-
nal personnel at AFHQ that the boys had de-
veloped a really useful communication system.

The blessings of AFHQ lent new zeal to the
efforts in extending the system toward the battle
area of Tunisia. Durrer and W2GUM set forth in
the radio-equipped jeep to spot the next site.

As the relay expedition continued east they
were constantly amazed at the distances they
achieved from the original relay station at Djebel
Toukra, and 206 miles from AFHQ, when they
called in with the radio-jeep giving the loca-
tion, they were able to relay through without
difficulty. Up to this time no one had dared to
suggest that such distances could be spanned
over that mountainous country.

While preparations were under way to set up
the relay station at Djebel Ouasch and move the
mobile terminal there from Bougie, Joe Durrer
and W2GUM proceeded eastward with high
hopes. They lost contact with AFHQ, and Perkins
spent several anxious days awaiting word as the
boys had entered territory known to contain scat-~
tered parties of German troops. However, the
party returned without mishap but somewhat dis-
couraged by the results of their efforts. They had
traveled through the most rugged terrain yet en-
countered without finding an acecessible site. They
had literally cleared their own road for miles over
a mountain trail apparently leading to the only
promising location in the area to suddenly find

A typical radio-relay receiving installation.
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their way completely blocked by moun-
tains. They even told of a family of

French settlers who had run away in

fright, screaming ‘“‘Avion! Avion!” —
believing them to be Germans dropped
by parachutes, as they could not conceive
of any vehicle possibly traversing the
route over which the party just passed.

With the installation at Djebel Ouasch
in operation, however, prospects for ex-
tending the system were more promising
and once again the reconnaissance party
started out, this time with Djebel Rorra,
‘selected from a map, as the objective.
They were soon blocked again, however,
shortly after leaving the main highway
by a rather formidable river. Despite
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tions to the associated receiver at each of the adjacent stations.

the obvious risk, the boys started across.

About six feet from the opposite bank — their
jeep went down! The boys managed to haul it
ashore and after drying out the ignition system
they drove on up the mountain along a nearly
impassable trail. With much heaving and push-
ing they reached a promontory which gave them
communication back to AFHQ. Trouble devel-
oped with the radio set due to the ducking it had
received in the river, and all they could hear was
something about “a big change in plans.”’ This
was extremely confusing, but they returned to
the highway after spending several hours tossing
boulders into the river to provide a rough but
more reliable ford.

They returned the next day, followed by the
truck with the relay station and its operating
detachment, with Perkins in the mobile terminal
vehicle butting his way through trees and under-
brush and nosing boulders out of the trail. Upon
reaching the top of Djebel Rorra they saw a fine
dirt road winding away before them, unmarked
on the maps, but which met the main highway a
few miles from the trail junction!

Searching for the II Corps Hq.

When a circuit was established to AFHQ, they
learned of the altered plans. The American II
Corps was moving secretly from Southern Tunisia
to make a surprise attack upon the German forces
near Beja. The whereabouts of the American
headquarters was unknown, and no communica-
tion facilities directly to AFHQ were to be avail-
able for some time. Capt. Perkins was directed to
report to the Corps headquarters near Souk-el-
Khemis. For the rest of that day and the day
following he searched to no avail. Finally word
came to the mobile teletype station that IT Corps
had located its CP near Beja.

Perkins eventually found II™ Corps Head—
quarters. The necessary password, however, was
lacking. That the ensuing pleas were persuasive,
however, is evidenced by the fact that the sentry
himself gave Perking the password. He repeated
it, the sentry gave the countersign —and the
truck passed into Corps Headquarters. There

On the peak of Djebel Rorra. The receivers and as-

sociated equipment, concealed and camouflaged, are
shown about two hundred yards from the transmitter.
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Perkins reported to Colonel T. J. Tully, Signal
Officer, and agreeably surprised him with the in-
formation that a radio teletype circuit was in
operation to AFHQ!

Operations began the morning of April 20th.
Since II Corps had no wire circuits available, the
radioteletype circuit to Algiers carried all Corps
traffic which otherwise would have been routed
over wire lines. IT Corps at that time was operat-
ing directly under AFHQ and, consequently, in-
dependently from the British Armies and the
18th Army Group. It was therefore a vital neces-
sity that traffic for AFHQ be handled as directly
and expeditiously as possible.

In the meantime W1CIW, Durrer and Ferd
Niedt were rushing to completion a fourth relay
station intended to cover the northwestern part of
Tunisia. This station was merrily on its way to a
likely looking mountain top when the detachment
was pulled up short by a motorcycle MP.

“Where do you think you're going?” he
snapped. Without waiting for explanations, the
MP continued: “This is still enemy territory.
Get the hell out of here!”’ The crew backtracked.
Standing by for a few days, they had the oppor-
tunity to view at close range the terrific artillery
assault upon famed Hill 609. After the fireworks
cooled down they set up the relay on a hill a
quarter of a mile south of Hill 609. W2GUM
tuned to the station on Djebel Rorra while the 11
Corps terminal leap-frogged from Beja to Sidi
Nsir, continuing operation to AFHQ through the
additional link with scarcely a moment’s lost time.

Hour after hour, day after day, the distinctive
two-toned signal from the hidden CPs in the val-
leys of Tunisia leaped from peak to peak along

(Continued on page 88)




Choosing UILE. Sites

Using Contour Strips to Predict Circuit Performance

BY PHILIP S.

IN LOOKING over the new frequency al-
locations one is intrigued by the many new u.h.f.
amateur bands. With all the new tubes and cir-
cuits developed for war use and with antennas
only a few inches long, what will we hams do with
them? What sort of DX will be possible when
transmitting on several hundred or several thou-
sand megacycles? There is one thing of which we
can rest assured — that the ones with the best
locations will get out the best. As the frequency
goes up and up, a line-of-sight path between the
transmitter and receiver becomes more and more
important. Undoubtedly there will be plenty of
new effects observed with signals bouncing off
near-by hills, buildings and even airplanes. Many
of these characteristics have been observed on
112 Mc., 56 Mec. and even 28 Mec. Did you ever
notice that rapid flutter as a plane flew over?

After V-J Day when the new amateur bands
are open and the thousands of hams return from
the battlefronts and the war factories, many will
be looking around for a new home to buy or build
with those war bonds and naturally they will
want to locate in a spot as favorable as possible
for the new u.h.f. bands. To find a good QTH
most hams will not have to do as the writer once
did in New Jersey when he drove all over the
countryside with an altimeter in the car and when
that read the highest level he started looking for
a near-by house to rent. Here at WKNQ in Mid-
dletown, Conn., we have been able to predict with
pretty fair accuracy whether or not communica-
tion will be possible and, if 8o, how good it will be,
simply by purchasmg a set of geodetic survey
maps at 10 cents apiece. These maps are cali-

*Electronic Division, Remington Rand, Inc., Middle-
town,

Conn.

FLg. I—Typlcal contour outline strip laid out along
a proposed high-frequency path.
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For reliable communication at fre-
quencies above 50 Mec., a linc-of-sight
path becomes of greater importance as
the frequency is increascd. In this ar-
ticle WIDBM explains how standard
government contour ' maps may be used
to plot paths between any points over
which high-frequency communication
may be contemplated. Included is useful
informatiqn on interpretation of thcse
pathsintermsofprobablesignal strength.

brated in twenty-foot contours, and a set of six or
eight will pretty well cover any practical range.

Most large book stores or map-supply houses
carry these maps or they may be obtained by
addressing the Director of the United States
Geological Survey, U. S. Dept. of the Interior,
Washington, D. C. An index of maps available for
any state will be supplied free, from which the
titles of the maps desired may be selected. Ap-
plications for maps must be accompanied by cash,
draft, or money order (no postage stamps!).

The scale is 1 to 62,500, or approximately one
inch to a mile, so that airline distances may be
measured very quickly with a ruler. Of course, to
predict the chances of working another station
from a given location it is necessary first to con-
struct an outline of the intervening ground by
contours, which takes about ten minutes. This is a
lot quicker and easier than waiting till next Sun-
day between five and seven when you can drive
from hill to hill with a WERS mobile, and further-
more it does not use any gas!

The use of this system has been very helpful
to us in WERS at WKNQ since we are located in
the hilly central part of Connecticut. It was only
by this method that we were able to find a loca-
tion from which a mobile transmitter could estab-
lish direct contact with both New Haven and
Hartford as well as one from which all our out-
lying towns could be worked. In the past it has
been necessary to drive several miles away to
work New Haven. A third hill was necessary to
work Haddam and a fourth for Durham,

Hams who are fortunate enough to be at home
and connected with a WERS outfit not only can
find a good QTH on the map but also can take a
portable or mobile rig operating on 112 Me. to the
location to try it out. By drawing contour maps
or strips of various known v:h.f. paths and com-
paring them with known results, it soon becomes
easy to predict results over unknown paths. These
results can then be converted for u.h.f. use by .
taking into consideration known modifying u.h.f.
propagation  data, such as less bending, more
bounce and scattering off hills, and greater
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shadow effects from intervening hills as the fre-
quency is increased. In other words, if you find
you have a line-of-sight path or practically so,
u.h.f. should be as good as v.h.f., especially since
beam antennas will undoubtedly be used to a
greater extent because of their small size. How-
ever, if you find a hill in between which casts a
bad shadow at 112 Me. it will be much worse at
u.h.f., especially if the hill is near one end or the
other of the circuit.

Making the Contour Strip

The first thing in making a contour strip of any
given path, of course, is to purchase the neces-
sary maps. These maps should have the borders
trimmed off so that they will butt with one an-
other to form one large map. After trimming, the
various sections preferably should be pasted down
on a large sheet of beaverboard with wallpaper
paste so that the various sections will not skid
around while working on them. After the map
has dried and can be handled, the first thing to do
is to take a red pencil and shade or color the
o |

Dy t D2 “!

H, Ha
_ bz D;=123 Hy
H=Ts D,=123\H,

D=D,+D, = l23VH, + 123YH,
Fig. 2 — Formulas for determining antenna heights
required for line-of-sight paths.

highest points in your locality. Here at WKNQ
we shaded the 700-, 800-, and 900-foot contours
red since they are the highest. The 500- and 600-
foot contours were shaded yellow. In this way, it
is possible to tell at a glance where all the high
spots are. You will notice many high places which
you did not realize were there; also you will see
that there are roads leading to some of them, al-
though some may be unimproved woods roads.
Now that the map is colored you may see that
your favorite mobile spot (shaded yellow) is
blocked to the southwest by some hills which are
shaded red. No wonder you never got out
very well in that direction. However, you also see
farther north another hill shaded yellow with a
road leading to the top. This hill is farther away
from the station you want to work but at the
same time it puts the offending “red” hill, which
is casting the shadow, farther away from you so
that more signal will bend over and reach you.
Now make a contour strip of both paths and
if luck is with you the signal from the new hill
may cross the offending red hill at a lower eleva-
tion which will mean stronger signals both ways.
Make a dot on the map with a pencil to locate the
position of the transmitters at both ends of the
path and then draw a connecting line between
the two dots. Lay a piece of paper about two
inches wide and long enough to overlap slightly
both locations on the map with one edge on the
line. See Fig. 1. Mark in pencil the elevation in feet
of each end as well as that of each contour on
the strip. Now remove the strip of paper and with
a ruler draw a series of parallel lines the length
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of the paper about 1{ inch apart. The spacing of
the parallel lines really should be 1/52 inch to be
to scale; however, this would so compress the
hills that the strips would be hard to read, there-
fore 14 inch is selected for their spacing.

Label the bottom line “zero” or “sea level,”
the next “100 fcet,” “200 feet,” ete., until you
have enough lines to take care of your maximum
elevation. Now, from each of your contour lines
drop a vertical line to intersect with the parallel
elevation lines and put a dot where they intersect
at the elevation marked on the edge of the strip.
Connect all the dots with a smooth line, as in
making a graph, and there is your first contour.

Repeat the above process for the other location
and then compare the two strips. The two may
be plotted on the same strip or the two strips may
be held up to the light while superimposed for
study. Dotted lines may be drawn from the
antenna at each end towards the center just miss-
ing the top of all hills. The heights of the two
antennas also should be taken into account. This
will be the approximate line-of-sight path, not
considering the curvature of the earth, which is
not necessary for the average short 112-Mec.
path. However, for longer distances it would be
wise to do it. The formula is

H=D?/ 151

where H is the neight in feet and D is the distance
in miles for an optical path. When both transmit-
ters are elevated, the maximum line-of-sight
distance to ground level as given by the above
formula can be determined separately for each
end of the circuit. Adding these will give the maxi-
mum optical path, providing the intervening
ground is at sea level. See Fig. 2.
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Fig. 3 — Chart plotted from formulas of Fig. 2. The
solid line shows distances taking refraction into account,
while the dashed line is for the optical path.
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It will be seen from the chart of Fig. 8 that 100
feet of antenna height should be provided for
each 12 miles. This is the equivalent of an antenna
height of 50 feet at each end of the path. It will
be noticed also that the effective range in practice
is slightly longer (about 15 miles) when the effects
of refraction are taken into account. In our par-
ticular case in Middletown we did not bother with
the earth’s curvature since practically none of our
paths were within line of sight and it complicated
making the contour strips; also most of the dis-
tances were rather short.

In selecting a new QTH for v.h.f. or uh.f.,
contour strips should be made from each new
location under consideration to all of the sur-
rounding towns and cities with which communica-
tion is desired. Also strips should be made to the
transmitters of various f.m. and television sta-
tions from which you may wish to receive enter-
tainment. In this way you will get a pretty good
idea of just what to expect after you have pur-
chased or built your new home, and you won’t
be disappointed when you find that Bill over
on Jones Hill works all DX and gets good f.m.
and television reception while you do not, de-
spite the fact that your location is just as high.

Interpreting Contour Strips

Referring to Fig. 4, you will see contour strips
of the paths between several of the WKNQ
stations. That of (A) between Unit 1 in Middle-
town and Unit 12 in Portland is the best. It is a
line-of-sight path less than 2 miles in length.
Signals are S9 plus both ways. (B) is another very
good circuit, also a line-of-sight path, between
Middletown and Unit 3 in Cromwell, also with S9
signals. (C) is a portable-mobile shot at Unit 4
in Durham from WKNQ-25 on a 400-foot hill in
Middletown. It is a very good location but only
for Durham and Hartford with S8 signals. (D)
shows the tough radio path between Unit 5
in Haddam and Middletown Master Control,
WXNQ-1. This path is poor because of the hills
which are low but close to each station. Signals
average only around S6 despite the comparatively
short distance. The rising ground in front of each
station seems to attenuate the signals severely.

(E) is another good shot at Durham from a
different part of Middletown. Notice that in this
case the ground directly in front of the two sta-
tions falls away sharply for some distance allow-
ing the radio signals to “get started.” Signal
strengths here are S8 to S9. Compare it with (F)
which is a very difficult circuit. Signals over this
path are S6, and yet the two Middletown points
are only about 114 miles apart. This shows the
entirely different type of path made possible by
selecting a location only a short distance away.

In (G) the signal gets a good start from the
Middletown end but the last hill in Haddam
casts & bad shadow and communication is diffi-
cult. (H) shows the best circuit to New Haven to
the southwest. However our mobile unit has to
drive 10 miles due west to Meriden to do it al-
though Meriden is very little closer to New

Haven. Incidentally, signals are stronger from
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this 465-foot hill (S9) than they are from the top
of Meriden Mountains, 1000 feet high (S6) only
about 3 miles farther west, because of the shadow
from a hill very close to New Haven. (I) shows the
path between WKNQ-4 and -5. These two sta-
tions never have heard each other because of the
impossible terrain in between. Here are seen
severe shadows at both ends, plus very high hills
in the middle. The worst conditions exist at the
Haddam end. In plotting this strip to try to find
out, why communication could not be completed
over this 8-mile circuit we discovered a woods
road leading right to the top of the highest hill.
As soon as this becomes passable we plan some
mobile tests from that location.

(J) shows another of those impossible paths
with rising ground directly in front of both sta-
tions and high ground in the middle of a consider-
ably longer path. Once in a while WJLH-1 hears
WEKNQ-1 but never vice-versa. Apparently some
of the WKNQ-1 signal bends over the top of the
Three Notches and scatters into New Haven over
the top of East Rock; however East Rock blocks
the major part of the WJLH-1 signal so not much
is left to reach WKNQ-1. (L) shows Great Hill,
the location mentioned earlier, whose possibilities
were discovered by the contour-strip method.
Although it is not quite a line-of-sight path the
signals to New Haven are very good — S8 to S9.
Compare this with (J) and notice the difference.
Great Hill is only about 1 mile out of line with
Middletown and is several miles farther away.

(K) shows a fair path between Middletown and
West Hartford with signal strengths of about S8.
The 300-foot, hill is about midway along the path
and the signals bend over it without too much
trouble. (M) shows a path to New London which
is rather spotty. The trouble is caused by the
400-foot, hill between WKNQ-1 and the Connec-
ticut River. (N) shows the almost-visua] path to
West, Hartford from Great Hill. S8 to S9 signals
were predicted and when the circuit was tested,
that's what they were.

(O) is the contour over an S9 circuit between
Columbia and Prospect, Conn. Despite its 36
miles, signals are stronger than on many of the
other circuits because of its almost visual path.
Compare strip (P) with the combined strips (P)
and (Q). The direct path (O) crosses Middletown
only about three miles north of WKNQ-1 and
yet misses the top of Great Hill and also misses
Mt. Higby. WKWG-70 in Prospect can be worked
easily from Middletown but Mt. Higby knocks
the punch out of his signal. As mentioned earlier,
a hill close to the transmitter bothers more than
one at a distance, hence the signal from WKNQ-1
shoots up to clear Mt. Higby and therefore is
weaker at WKWG-70 than -70 is at WKNQ-1.
Referring to strip (Q) WKNQ-1 is pretty well
blocked by Great Hill so far as Columbia is con-
cerned. However, they can be worked satisfac-
torily from both Marlboro and Columbia al-
though WKWG-70 is stronger at Columbia.

(R) This shows the path between WKWG-70
and WJLH-1 and is of interest because it is the

(Continued on page 80)
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More About Postwar Station Calls

Revision of Proposed Call Areas Adopted by Board and Sent (o FCC

BY CHARLES A.

IN our July issue we presented a plan for
proposed changes in postwar call areas and sta-
. tion calls, adopted at the May meeting of the
ARRL Board of Directors and transmitted to
FCC for consideration. ‘“Happenings of the
Month” for August intimated an amendment
was in the works which, if approved by the di-
rectors, would result in fewer changes in existing
calls. This revision was approved and is now be-
fore the Commission for study and, we hope,
acceptance.

The revision involves a change in call areas and
does not affect the original plan, insofar as that
provides for a new system of calls in the event the
present series proves insufficient for future needs.
It has reduced the number of prewar calls which
would have to be changed from 19 per cent under
the original plan to 11 per cent under the amend-
ment. If changes in split-state areas, which are to
be eliminated by FCC in any event, are disre-
garded, the total loss of prewar calls in the rest
of the United States amounts to only 3 per cent.

To understand the basis for this revision let us
refer back to the original plan for & moment. It
was first proposed to move the W2 part of New
Jersey into W3, so that the entire state of New
York would comprise the new W2 area, and W3
would then consist of the states of New Jersey
and Pennsylvania. Because of the large number of
amateurs in the W2 portion of New Jersey as
contrasted with the W3 portion, it was later pro-
posed that our plan would be a better one if all of
New Jersey were placed in W2, thus making it the
states of New Jersey and New York.

This was found possible under the expected
growth figures for the W2 area, and.the removal
of New Jersey from W3 to W2 in turn made pos-
sible the restoration of Dclaware, Maryland and
the District of Columbia to W3 without unduly
increasing the amateur population of that area.
Similarly it was found possible to return West
Virginia to W8, without unduly adding to the
latter’s size or impairing the future workings of
the plan. W4 then being reduced by the loss of
these threc states and the District to an abnor-
mally low figure, it was both necessary and de-
sirable to build it up by the restoration of Ala-
bama and Tennessee to that area from W5. The
return of Alabama and Tennessee from W5 to W4
then made possible the shift of New Mexico back

to W5 from its placement in W7 proposed in the
first plan.

In the final analysis, then, W1 and W5 remain
unchanged from prewar practice; the split-state
areas of W2, W3, W8 and W9 (peninsular Michi-
gan) are eliminated with the least possible change

* Asaistant Secretary, ARRL.
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in prewar calls; W9 is brought into line with other
areas by sphttmg off its western states into a new
WO area and transferring Kentucky and upper
Michigan to W4 and WS, respectively; W4 is
built up by the addition of Kentucky and Vir-
ginia; and the abnormally large W6 is reduced
by transferring Arizona, Nevada and Utah to W7,
which needed upbuilding.

Under the revised plan, therefore, the set-up of
future call areas as proposed to FCC looks like

this:

Area Territory Embraced

Changes from Prewar Status

1 New England States

2 New York, New Jer-
sey

3 Delaware, District
of Columbia. Mary-
land. Pennsylvania

4 Alabama, Florida,
Georgia, Kentucky,
North Carolina,
South Carolina, Ten-
nessee, Virginia,
U.8. Possessions in
the Caribbean.

5 Arkansas, Louisiana,
Mississippi, New
Mexico, Oklahoma,
Texas

8  California, U.S. Pos-
sessions in Pacific

7 Arizona, Idaho, Mon-
tana, Nevada, Ore-
gon, Utah, Washing-
ton, Wyoming,
Alaska

8 Michigan, Ohio, West
Vu'gmm

9  linois, Indiana,
Wisconsin

4] Colorado, Iowa,
Kansas, Minnesota,
Missouri, Nebrasgka,
North Dakota, South
Dakota

None

Transfer W8 portion of New
York and W3 portion of
New Jersey to W2, elimi-
nating splitting of states.

Transfer W8 portion of
Pennsylvania to W3, elimi-
nating splitting a state. Sub-
tract W3 portion of New
Jersey, transferred to W2,

Bubtract Virginia, trans-
ferred to W4.
Add Kentucky from W9 and

Virginia from W3,

None

Subtract Arizona, Nevada
and Utah, transferred to W7.

Add Arizona, Nevada and
Utah, transferred from W6.

Add W9 part of upper Mich-
igan, eliminating splitting a
state. Subtract W8 part of
New York, transferred to
W2; and W8 part of Penn-
sylvania, transferred to W3.

Subtract W9 part of upper
Michigan, transferred to W8,
and Kentucky, transferred
to W4. Subtract Colorado,
Iowa, Kansas, Minnesota,
Missouri, Nebraska, North
Dakota and South Dakota to
form new @ area.

Proposed new call area to be
formed by transferring these
eight states from W9.

(Continued on page 83)
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HAPPENINGS

e THE MONTH

ALLOCATION NEWS

THERE isn’t any. Last month we thought
that the final FCC announcement, of its decisions
respecting frequencies below 25 Mec. would be
available for this issue but the Commission staff,
and others concerned, have been so heavily occu-
pied with other matters that nothing has been
done about this job, it not involving as much
urgency to permit postwar manufacturing plan-
ning as did the frequencies above 25. The present,
expectation is that the announcement will come
along about the fime of the Rio conference.

The Rio conference, opening September 3rd, is
one of the inter-American region, a conference of
governments, with private agencies represented
by nonparticipating observers who may speak
only through the intercession of their govern-
ment’s delegation. The conference works within
the framework of the Madrid Convention and the
Cairo Regulations. ARRL is to be represented at
this conference by Lt. Comdr. Arthur L. Budlong,
USCGR, W1JFN, in civilian status on temporary
leave-of-absence from the Coast Guard for that
purpose. He goes as senior assistant secretary of
ARRL, from which position he is now on leave-of-
absence and in which status he was our repre-
sentative at the preceding regional conference at
Santiago de Chile. Later this year we shall expect
to have a QST article from him on the result,s of
the conference.

ELECTION NOTICE

TO ALL Full Members of the American Radio Re-
lay League residing in the Atlantic, Dakota, Delta,
Midwest, Pacific and Southeastern Divisions:

You are hereby notified that, in accordance with the con-
stitution, an election is about to be held in each of the above
mentioned divisions to elect both a member of the ARRL
Board of Directors and an alternate thereto for the 1946-
1947 term. Your attention is invited to Sec. 1 of Article IV

&

of the constitution, providing for the government of ARRL
by a board of directors; Sec. 2 of Article IV, and By-Laws 12,
defining their eligibility; and By-Laws 13 to 24, providing
for the nomination and election of division directors and
their alternates. Copy of the Constitution & By-Laws will
be mailed to any member upon request.

All steps in the election process now occur one month
earlier than heretofore. Voting will take place between
October 1st and November 20, 1945, on ballots that will be
mailed from the headquarters office in the first week of Octo-
ber. The ballots for each election will list, in one column, the
names of all eligible candidates nominated for the office of
director by Full Members of ARRL residing in that division;
and, in another eolumn, all those similarly named for the
office of alternate. Each Full Member will indicate his choice
for each office.

Nomination is by petition. Nomination petitions are
hereby solicited. Ten or more Full Members of the League
residing in any one of the above-named divisions may join in
nominating any eligible Full Member of the League residing
in that division as a candidate for director therefrom, or as a
candidate for alternate director therefrom. No person may
simultaneously be a candidate for the offices of both director
and alternate. Inasmuch as the by-laws provide for the trans-
fer of all the powers of the director to the alternate in the
event of the director’s death or inability to perform his
duties, it 18 of as great importance to name a candidate for
alternate as it is for director. The following form for nomina-
tion is suggested:

Ezecutive Commiattee
The American Radio Relay League
West Hartford, Conn.
We, the undersigned Full Members of the ARRL residing in

the. ..ot b eerieiii e ateeaes Division,
hereby nominate . ........c..iiiiiiiiinieiiiaiaean . of
.................................... , a.s a candidate
for DIRECTOR and we also nominate ........ R e

as a candidate Jor ALTE'RNATE DIRE'O’TOR from t}ns
division for the 1946-1947 term.
(Signatures and addresses)

The signers must be Full Members in good standing. The
nominee must be a Full Member and must have been both a
member of the League and a licensed radio amateur operator
for a continuous term of at least four years immediately
preceding receipt by the Secretary of his petition of nomina-
tion, except that a lapse of not to exceed ninety days in the
renewal of the operator’s license and a lapse of not to exceed

you’ve ever read.

to come into its own once more!
Get sct!

Get Set?

We have just time (and space) for a few words as one of the momentous periods of history
cnds — marked by the first use of atomic bombs, Russia’s entry into the Pacific war, and the
Japanese capitulation. The rapid culmination of these breath-taking events means that
we should be back on the air months sooner than was visualized even a week ago.

ARRL has already moved for the reactivation of amateur radio. We have asked first for
release of the 24-meter band and the cancellation of WERS, so that amateurs may re-
assume their traditional preparedness to furnish emergency-communication service.
That band, and the gear for it, are available for the job. It is probable that the next bands
to be released to us will be the higher-frequency ones, above 200 Mc. The DX frequencies
will come slower; the armed services will need many of them a while longer.

But they’re coming, OM, and we’re on our way to great things — the greatest boom in
the histury of amateur radio! FCC is eager to resume the licensing of amateur stations as
soon as BWC will permit, to get on with the job before the great rush starts. Stand by for
ARRL bulletins to directors, SCMs, clubs and radio stores the instant there is good news
to report. And expect in QST, as soon as secrecy goes off, the most interesting radio dope

The days we have been living for seem closc at hand: our beloved amateur radio is about
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AMATEUR WAR SERVICE RECORD

Name

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

Present mailing address

~ SERVICE
[0 Army

[J Navy
[ Coast Guard
[JJ Marine Corps

Rank or rating

[J Maritime Service
] Merchant Marine
[ Civil Service

Branch or bureau: Signal Corps, AAF, BuShips, W.11'ES, etc.
If civilian industry, give title and company:.

{J Radio industry.
1009, war

thirty days in the renewal of membership in the League, at
any expiration of either during the four-year period, will not
disqualify the candidate; provided that if a candidate’s
membership has been interrupted by reason of service in the
armed forces of the United States, he shall not be deemed to
be disqualified so far as concerns continuity of membership
if he has, since May 7, 1943, renewed his ARRL membership
within ninety days of discharge from the military service.
He must be without commercial radio connections: he may
not be commercially engaged in the manufacture, selling or
renting of radio apparatus normally capable of being used in
radio communication or experimentation, nor commercially
engaged in the publication of radio literature intended, in
whole or part, for consumption by licensed radio amateurs.
Further details concerning eligibility are given in By-Law
12. His complete name and address should be atated. The
same requirements obtain for alternate asfor director. All
such petitions must be filed at the headquarters office of the
League in West Hartford, Conn., by noon EWT of the 20th
day of September, 1945. There is no limit to the number of
petitions that may be filed on behalf of a given candidate
but no member shall append his signature to more than one
petition for the office of director and one petition for the
office of alternate. To be valid, a petition must have the
signature of at least ten Full Members in good standing; that
is to say, ten or more Full Members must join in executing
a single document; a candidate is not nominated by one
petition bearing six signatures and another bearing four.
Petitioners are urged to have an ample number of sig-
natures, since nominators are frequently found not be Full
Members in good standing. It is not necessary that a petition
name candidates both for director and for alternate but
members are urged to interest themselves equally in the two
offices.

League members are classified as Full Members and Asso-
ciate Members. Only those possessing certificates of Full
Membership may nominate candidates, or stand as candi-
dates; members holding certificates of Associate Member-
ship are not eligible to either function. '

Present directors and alternates for these divisions are as
follows: Atlantic Divisién: director, Walter Bradley Martin,
W3QV; alternate, Herbert M. Walleze, W8BQ. Dakota

ARE YOU LICENSED?

When joining the League or renewing
your membership, it is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
your classification. :
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Division: direetor, Tom E. Davis, W9VVA; alternate, Aaron
E. Swanberg, W9BHY, Delta Division: director, E. Ray
Arledge, W5SI; alternate, Samuel H. Dowell, W5ERV.
Midwest Division: director, Floyd E. Norwine, jr., WOEFC:
alternate, C. A. Colvin, WOVHR. Pacific Division: director,
J. L. McCargar, W6EY; alternate, Elbert J. Amarantes,
W6FBW. Southeastern Division: dircctor, Wm. C. Shelton,
W4ASR; alternate, Wm. P, Sides, W4AUP.

These elections constitute an important part of the
machinery of self-government in ARRL. They provide the
constitutional opportunity for members to put the direction
of their association in the hands of representatives of their
own choosing. Full Members are urged to take the initiative
and to file nominating petitions immediately.

For the Board of Directors:

K. B. WARNER,
Secretary

NOTICES TO MEMBERS DISCHARGED
FROM THE MILITARY SERVICES

THE requirement of continuous member-
ship in the League for eligibility to ARRL offices
has been waived for members serving in the uni-
form of the United States. See particulars on page
39 of QST for July last. Those desirous of taking
advantage of this arrangement are asked to claim
the right when renewing membership, stating the
begipning and ending dates for their military
Hervice,

YOUR WAR RECORD?

Tae little coupon on the top of this
page has brought thousands upon thousands of
reports to ARRL headquarters at West Hartford
where the League is compiling a card record of
every known case where an amateur or former
amateur of either the United Stutes or Canada
has employed his ham know-how in war work —
whether in the armed forces, the Maritime Serv-
ice or merchant marine, the Civil Service or other
government service, the contract laboratories,
or in industry 100 per cent devoted to war
manufacturing.

Are you on our records? If not, we want you —
and any of your buddies on whom you can supply
dope. It'll only take a moment to clip and fill out
this form, or to reproduce its essentials on a post
card if you prefer. Thanks very — it will help!
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Matching the Antenna for Two-Band
Operation

Flat Lines with Fundamental and Second Harmonie

BY JOHN G.

Qm'm often a fellow thinks of his future
station with the ultimate in multiband and rapid
QSY operation. One of the oldest problems in this
respect is the operation of the station’s single an-
tenna on more than one band without readjust-
ment or retuning. Even by retuning usually there
are large standing waves on the feed line. In some
cases, a trip out of doors is made to change
matching stubs. Some are more fortunate in
having a system of relays to do the outside work.

An impedance-matching network may be de-
signed and constructed to provide matching of
the antenna to the feed line on two bands, whether
it is a simple half-wave or an elaborate multi-
element array. When properly constructed and
adjusted, no retuning or mechanical readjust-
ments of any kind are necessary for two-band
operation with a flat line.
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Fig. 1 — Foundation circuits.

To clarify the points concerned here, a review
of the basic principles involved in impedance
matching is in order. A knowledge of vector al-
gebra will help greatly and for those not familiar
with it, a good understanding of the article ¢ Meet
Mr. j.,”’ appearing in an earlier issue,! or an eve-
ning with a good textbook should suffice. Use of
the slide rule also will help and its accuracy, to
three significant figures, is-generally sufficient.
Special care should be exercised in reading the A
and B scales. Use of the C' and CI or D and DI
scales will be especially helpful.

The primary purpose of impedance matching is
to deliver the greatest possible power to the load.
To do this, the load impedance, Zy, must equal
the internal impedance, Zg, of the source of
power. In the case involving only pure resistances,
such as in Fig. 1-A, it is assumed that the genera-
tor supplies 10 volts and has an internal resist-
ance, Rg, of 20 ohms. If B;, = Rg, the total R in
the circuit is 40 ohms and with 10 volts applied,
the cwrrent is E/R = 10/40 = 0.25 amperes.
The power in Rr is IR = (0.25)2(20) = 1.25

* 723 Paseo, Kansas City 6, Mo.

1 Noll, “Meet Mr. j,”” QST, Oct., 1943, p. 21.
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watts. If Ry, is less than Rg, for example 10 ohms,
the total R is 30 ohms, the current is 0.33 amperes,
and the power in Ry is only 1.11 watts. If Ry is
greater than Rg, for example 30 ohms, the total
R is 50 ohms and the power in Ry is only 1.2
watts., Therefore when Ry = Rg the greatest
possible power is delivered to the load, L.

In the circuit of Fig. 1-B, where the generator
has an internal impedance containing both re-
sistance and reactance, there is another condition
to satisfy in addition to having R, = Rg. As
before, with no reactance present, Ohm’s Law
shows that Ry would receive 1.25 watts. How-
ever, there is reactance present and the total cir-
cuit, as seen by the generator, is composed of 40
ohms R and 30 ohms X in series. This results
in an impedance Z = VR 4+ (X1 - X¢)? =
4/402 4- 302 = 50 ohms. The current I = E/Z
= 10/50 = 0.2 ampere and the power in R is
I’R = (0.2)? (20) = 0.8 watt. As shown in Fig.
1-C, adding a capacitive reactance of 30 ohms to
the load to balance out the 30-ohm X results in
an impedance Z = V/40* + (30-30)? = 40 ohms.
The current is now 0.25 ampere and the power in
Ry = (0.25)2 (20) = 1.25 watt, the same as with
no reactance. Then, it is evident, to supply the
load with the greatest possible power, EBr must
equal Rg, and the net reactance must be zero.
When these two conditions are met, impedances
are matched. Note that when Xz = X¢ the net
reactance is zero and this is also the condition for
series resonance.

In Fig. 2-A, Ry is necessarily 4 ohms which is
greater than Rg. If By is made to appear as 2
ohms to the source, although actually 4 ohms, an
impedance match can be accomplished and Ry
will be supplied the greatest possible power. By

One of the objections to amateur use of
¢flat”’ or untuned lines for feeding ama-
teur antennas is that normally the an-
tenna system may be operated without
standing waves on only one band without
encountering the practical complica-
tions of remote switching or some equiv-
alent device. Especially those who have
two- or three-element rotatable arrays
will find unusual interest in thjs article,
which describes the design of networks
which provide ‘‘flat-line’’ operation of a
single antenna system on two bands
without switching of any kind.
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can be made to look like 2 ohms to the source by
placing in parallel with it, a reactance of 4 ohms.
By the admittance method, ¥ = G + B, Z =
1/Y, @ = 1/R and B = 1/jX where the con-
ductance, @, the susceptance, B, and the ad-
mittance, Y, are in mhos and the resistance, R,
the reactance, X, and the impedance, Z, are in
ohms. Solving the Z in‘ this parallel combination,

=G@+B=1/R +1/jX = 1/4 + 1/— j4
.= 0.25 + j0.25 mho.

1

Z=1UY =525 17025
_ (1) (0.25 — j0.25)
~ (0.25 4 j0.25) (0.25 — j0.25)
_ 0.25 —j0.25
- 0.125
Here Z is expressed in its rectangular form which
means that Z in this parallel combination equals
the impedance produced by 2 ohms R in series
with 2 ohms X¢. Then, 2 ohms R in series with 2
ohms X¢ is the electrical equivalent series circuit
of 4 ohms R in parallel with 4 ohms X, since
both are equal to the same impedance.? So far as
points A and B in Fig. 2 are concerned, one cir-
cuit may be substituted for the other.

r==-"
1

= 2 — 72 ohms.

om——mm—————y

Fig. 2 — Foundation cu‘cuxts

Flg 2-B shows this equ]valent series circuit,
substituted for the parallel combination and
with 2 ohms X7, added to produce a net reactance
of zero. Now R = Re and the net reactance is
zero, so Ry, receives the maximum possible power.
Fig. 2-C shows the equivalent parallel circuit be-
tween points A and B, thus providing a perfect
impedance match for the 4-ohm load to the 2-
ohm source. If the B necessarily is smaller than
Rg, the same method may be used by paralleling
Rg with a reactance of such value as to make Rg
appear the same value as Ry and adding a re-
actance, of opposite sign, in series to balance out
the series equivalent of the parallel reactance.
These same principles will be used in matching
the antenna to the feed line.

Application to Antennas
Everyone is familiar with the half-wave an-
tenna and, since it performs well for two-band op-
eration, it_is uscd here as the ‘“‘example in detail.”
\" Selecting the popular 7- and 14-Mec. bands, the

center-fed antenna will operate as a simple half- -

wave on 7-Mc. and as two half-waves in phase,
colinear, at 14 Mc. With self-resonance assumed
on both bands, the popular 600-ohm line must be

¢ Although not necessary here, the absolute impedance,
Z, is found from the series circuit where tan 6 = X/R =

2/2 = 1, 6 = 45 degrees and Z = X/sin 6 = 2/0.707 =
2.83 ohuns. This is written Z = 2.83/46° ohms.
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matched to a 73-ohm pure-resistance load on 7
Mec. and about a 1200-ohin pure-resistance load
at 14 Mc. The center of a half-wave antenna
varies from 57 to 96 ohms for heights above
A/4, with 73 ohms being the average. Even
though there scems to be several opinions con-
cerning the 1mpedance of the colinear arrange-
ment, 1200 ohms is representative and is used
here to illustrate the network.

The antenna impedance, being a pure resist-
ance load, may be represented by Rr. Wheu
terminated by an impedance, Zy, equal to its
characteristic impedance, Z,, which is necessary
to prevent standing waves, a line may be repre-
sented by a generator having an internal im-
pedance Zg = Z,. Since Z, is independent of
frequency, Zg may be considered to be a pure re-
sistance, Rg, equal to Z,, which in this case is
600 ohms.

On 7 Me. the 600-ohm R¢ must be shunted by
a reactance of such value as to produce an
equivalent series circuit containing a resistance
component equal to the 73-ohm Ry. The use of
X1 is preferable to Xc¢ here because when the
frequency is changed to 14 Mec. the value of X,
will double and will produce an equivalent series
circuit containing a resistance component much
closer to the value of the 1200-ohm R, than if
X were used. This is especially desirable because
the required value of reactance across the 1200-
ohm R will then be much greater and will cause
a smaller upset in the 7-Mec. calculations, which
are to be made without any reactance across the
73-ohm R;.

At 14 Mc. R, is greater than Rg so it must be
shunted by a reactance of such value as to pro-
duce an equivalent series circuit containing a re-
sistance component equal to the resistance com-
ponent produced by X, in parallel with Rg. The
use of X¢ is preferable to X, across this 1200-
ohm Ry, because, when looking back to 7 Mec., the
value of X¢ doubles and upsets the 7-Mec. cal-
culations much less than if X, were used.

7-Mc. Networlk

On 7 Me., the value of X1, in parallel with the
line Rg to produce an equivalent series circuit
containing a resistance component of 73 ohms
may be found from the formulas

G 1
.Bp=“Ff:—Gp’anpr=B—P,

where Xp is the value of the parallel reactance,
Bp is the susceptance of this parallel reactance
which equals 1/Xp, Gp is the conductance of the
resistance representmg the line which equals
1/Rg, and R, is the value of the resistance
component of the equivalent series circuit, all in
basic units. Solving for Xp,

[0.00167
B"‘\/“"G \/ N
= 1/0.00002 = 0.004475 mho,

Xp = o — 1 993 ohms
P 7 Bp T 0.004475 ~ 420

(0.00167)2
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The reactance component of the equivalent series
circuit may be found from the formula

. BP

Xe= Gy B

where X, is the reactance component of. the
equivalent series circuit. Solving for X,,

¥ o B 0.004475 ‘
* Gp?r+ B~ (0.004475)2 4+ (0.00167)2
= 196 ohms

Then the 223-ohm X in parallel with the 600-
ohm source, Rg, produces an equivalent series cir-
cuit of 73 ohms R in series with 196 ohms X.
Fig. 3-A shows this equivalent series circuit rep-
resenting the actual circuit, with 196 ohms X¢ as
a balancing reactance added to produce a net re-
actance of zero. Since By = Rg and the net re-
actance is zero, the maximum possible power is
supplied to Ry.

Fig. 3-B employs the actual parallel circuit and
shows the 600-ohm line matched to the 73-ohm
antenna. The 196-ohm X¢ is divided between the
two legs to maintain symmetry. This is all there is
to the design of the 7-Mc. impedance-matching
transformer. Easy, wasn’t it?

Adding 14 Mc.

On 14 Mec. the X, across the line becomes 446
ohms and the line, of course, remains at 600 ohms
since it is independent of frequency. Solving for
Z in this parallel combination, )

Y =G+ B=1/R +1/;X = 1/600 + 1/j446
= 0.00167 — j0.00224 mho.

1.
Z=1Y = 0.00167 — j0.00224

_ 0.00167 -+ j0.0022¢ _ -
= 770.00000779 214 + 7288 ohms

As mentioned previously, Z is expressed in its
rectangular form which is actually the equivalent”
series circuit. Then on 14 Me., the X, in parallel
with the line produces an equivalent series circuit
of 214 ohms R in series with 288 ohms Xr. The
1200-ohm R now must be paralleled with a re-
actance of such a value as to produce an equiva-
lent series circuit containing a resistance com-
ponent of 214 ohms. X¢ is preferable in this posi-
tion because, when looking back to 7 Me., its
value will be twice and will have much less effect
upon the 73-ohm R.. Using the same formulas as
before,

’ Gp 0.07070833””7 — 7
Bp = P Gr? = = (0. 2
P R, Gp \/ 214 (0.000833)

= 0.00179 mho.
1 1
XP = E; = m-— 5590hms
Bp 0.00179
s = 5 Bp? = =
Xo=Ga B (0.000833)? + (0.00179)?
459 ohms.

Thus an X¢ of 559 ohms in parallel with the 1200-
ohm R, will produce an equivalent series circuit,

of 214 ohms R in series with 459 ohms Xe.
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Fig. 4-A shows the two equivalent series cir-
cuits representing the actual parallel circuits, with
171 ohms X7 as a balancing reactance added to
‘produce a net reactance of zero. Since Rz, = Re¢
and the net reactance is zero, the maximum possi-
ble power is supplied to Ry.

19602

Re$nan

96n  1303R,

®

Fig. 3—Development of 7-Mc. network. (A)—
Electrical equivalent series circuit. (B) — 600-ohm
source matched to 73-ohm load. (C) — Same as (B) but
corrccted after 14 Mec. has been added.

Fig. 4-B employs the actual parallel circuits
and shows the 600-ohm line matched to the 1200-
ohm antenna. The 171-ohm X, is divided be-
tween the two legs to maintain symmetry.

Since making the 7-Me. calculations, the load,
R}, has beén shunted by X¢ which becomes 1118
ohms on 7 Mec. This will alter the 7-Me. calcula-
tions only slightly. Solving,

1 1
Y=Q@4+B=1/R+1/jX= = = 0.013
G+B=1/R+1/jX= 7 + TR 0.0137
+ j0.0009 mho.
_ _ 1 _0.0137-70.0009
2 =1Y = 5o137 +j0.0009 ~  0.000188

= 72.8 — j4.78 ohms

This 1118-ohm X¢ across the 73-ohm Ry, produces
an equivalent series circuit of 72.8 ohms R in

- series with 4.78 ohms X¢. For all practical pur-

poses, the 73-ohm R, is unchanged but there has

been added about 5 ohms X¢ in the circuit which

can be compensated for by reducing the value of

the balancing reactances. Fig. 3-C shows this-
reduction. If the X¢ across the load upsets the

7-Me. calculations too much, the entire problem

should be reworked, using a lower value of X

across the line Rg. Figs. 3:C and 4-B show correct

matching for 7 and 14 Me. respectively.

)

Fig. 4 — Development of network for the addition
of 14 Mc. (A) — Electrical equivalent series circuit.
(B) — 600-ohm source matched to 1200-ohm load.

Inspection of Figs. 3-C and 4-B will show that
to change from one band to the other, the only
change necessary is the balancing of reactances,
all other components changing value automati-
cally. Ifeachbalancingreactance is made up of both
X and X¢, a certain combination will have a
value of 95.5 ohms X¢ at 7 Me. and at the same
time have 85.5 ohms X, at 14 Mec. This combina-
tion may be found from a few attempts using the
“cut and try” method or directly from a pair of
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simple simultaneous equations. At 7 Mec., the
X1 and X¢ must add up to 95.5 ohms X¢. With
these same reactors on 14 Mec., the X is doubled
and the X¢ is halved and must add up to 85.5
ohms X. Since X, is positive and X¢ is negative
the two equations are

1) Xz — Xc= — 955
2) 2X, — 0.5X¢ = 85.5

Solving (1) for Xz and substituting in (2),

2(Xe — 95.5) — 0.5X¢ = 85.5
2/Xc — 191 — 0.5X¢ = 85.5.
Xc = 1843 ohms

. Substituting this in (1),

XL - 184.3 = — 95-5
X1 = 88.8 ohms

These values of X and X¢ are used as the balanc-
ing reactances in Figs. 5-A and 5-B which illus-
trate, in ohmic values, the complete networks for
7 and 14 Mec. respectively.

.
1843

— 0000,

| 88.8n

3 2230 msa A Fig. 5§— Complete
00 ‘I-m, ) two-band network. (A)
1(—-.55&1, — Ohmic¢ values at 7
184,301 Mec. (B) — Ohmic val-

sa.n, ues at 14 Mec. (C) —
10l (A) and (B) converted
3 ) 3 to L and C thus show-
3 4460 5590 (B) ing the complete two-
coon nen T’”""' band network for
| (0000 matching a 600-ohm
. sata line to the center of a

7-Mc. half-wave an-
2uh tenna and two half-
naat M. waves in phase at 14

(©) Me

Line 5/'/‘ 'zo/y//d: /Zoonalllﬁk;

R2pufd 20k

Use of the reactance charts found in the Hand-
book or the reactance slide rule or the formulas

21rf 1
nd _ .
( X ) an (C’ 37X ) to convert Figs.

5-A and 5-B to L and C will result in the values
shown in Fig. 5-C. Fig. 5-C illustrates the comn-
plete network for matching a 600-ohm line to the
center of a half-wave antenna at 7 Me. or to the
center of a “two half- waves in phase” combina-
tion at 14 Me.

Proof

In Figs. 5-A and 5-B, all components must be
acting together as a 600-ohm pure resistance load
terminating the 600-ohm line. At 7 Mec., Fig.
5-A shows a total admittance across the line

Y=L+ 1 Sl -

223
— ! +2(1848) + 2889
73t Sis —31118 '

mbho,

which, with slide rule accuracy, reduces to Y
= — j0.00448 - 0.00167 + j0.00448 = 0.00167
mho of pure conductance. This is an impedance
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Z =1/Y = 1/0.00167 = 600 ohms pure resist-
ance. At 14 Mc. Fig. 5-B shows a total admittance
across t,he line

1
Y=— f—
1446_1__11_ +2(—j92.1) +2(j177.6
1200 " —7559
mbho,

which reduces to ¥ = — j0.00224 + 0.00167 +
j0.00224 = 0.00167 mho of pure conductance.
This is an impedance Z = 1/Y = 1/0.00167 =
600 ohms pure resistance.

Thus, the line is terminated in a 600-ohm pure-
resistance load at both 7 and 14 Me.

Parts Ratings

-In adjusting the network, capacity adjustment
is suggested, since on these frequencies variable
condensers are more practical than variable in-
ductors. With this in mind and an assumed out-
put of 1 kw., which upon 100-per-cent modulation
reaches a peak of 4 kw., the condenser ratings

‘may be determined. In the finished network of

Fig. 5-C, the 20-uufd. capacity and the antenna
resistance have the same voltage across them.
Since the power in the antenna resistance is 4
kw. for both a 73-ohm and a 1200-ohm antenna,
the voltage will be greatest across the 1200-ohm
resistance. This voltage is

E = /PR = /4000 X 1200 = 2190 volts,
which has a peak value of
Epas = 141E = (1.41)(2190) = 3090 volts.

A 50-uufd., 5000-volt condenser will be satisfac-
tory in this position.

The voltage across the 122-uufd. capacities
may be found when the current through them is
known. This is the same current which flows
through the antenna resistance and 20-upfd.
‘tapacity in parallel. The current through this
parallel combination has the same value as the
current which would flow through its equivalent
series circuit because one circuit may be substi-
tuted for the other. Also, the power in the re-
sistance component of the equlvalent series circuit.
will be of the same value as the power in the an-
tenna resistance. Figs. 3-A and 4-A show that the
current will be greatest at 7 Me. because on this
frequency the resistance component of the equiv-
alent series circuit has the lower value, 73 ohms,
as compared to 214 ohms. The current through

this resistance component is I = \/% = |40

73

7.4 ampere. With this same current flowing
through the 122-upfd. capacities, the voltage
across them is £ = IX = (7.4) (184.3) = 1290
volts, which has a peak value of 1820 volts. Two
250-ppfd., 3000-volt condensers should be satis-
factory in these positions.

The coils may be made from the coil charts
found in the Handbook. Accuracy is stressed, es-
pecially with coils of small inductance. The
greater the accuracy the less the magnitude of
standing waves after the network is “tuned up.”
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Adjustment

7-Mc. adjustment is accomplished when ac-
quiring resonance by the simultaneous adjust-
ment of the condensers of the balancing re-
actances. 14-Mec. adjustment is accomplished
when acquiring resonance by adjustment of the
condenser across the antenna. Tuning on one
band will affect the other slightly, but going from
one to the other a few times should put the net-
work “on the nose” for both bands. These ad-
justments may be closely approximated in the
station by substituting carbon resistors for the
antenna and feed line, and loosely coupling the
unit to the transmitter. These odd values can be
made by filing down lower values. checking
against an ohmmeter.

Those of us who will receive the most benefit
“from the network described here are those having
a small space who must be satisfied with only one
antenna. Many, having limited space, have in-
stalled a two- or three-element rotatable. Ordi-
nary operation of these is confined to a single
band. The accompanying chart shows the values
of the components for the two-band network
which should be placed between the feed line and
the driven element of 2- and 3-element rotatables
operating fundamentally at 14 Mc. and as 4- and
6-element systems at 28 Mc. The foregoing pro-
cedure was used in making up this chart.

Parasitic Elements

With these “rotary beams” operating funda-
mentally at 14 Me., the driven element itself will
operate also at 28 Mc. as two-half waves in phase,
colinear, simply because it is center-fed. The 14-
Me. parasitic elements will function at 28 Me. if
opened in the center. Then a system of opening
the center for 28 Mc. and closing the center for 14
Me. will make possible two-band operation of the
parasitic elements. A series-resonant circuit hav-
ing low r.f. resistance, resonating at 14 Mec.,
placed in the center of the element, will effectively
close the circuit for 14-Mec. operation. A parallel-
resonant ciruit, having a high @ under operating
conditions and resonating at 28 Me., will effec-
tively open the circuit for 28-Mc. operation. A
combination circuit can be made to perform both
functions. When operating at 14 Mec., the 28 Me.
parallel-resonant circuit will have a net inductive
reactance. A pair of variable capacities may be
placed in series at the element to balance out this
X1, and produce series resonance at 14 Mec. These
capacities will affect the 28-Mc. adjustment only
slightly. This can be corrected by a slight read-
justment of the parallel condenser. Thus, the
center of the element is effectively closed for 14-
Me. operation and open for 28-Mc. operation,
automatically with the change in frequency. -

Another method providing two-band operation
of the parasitic element, which is simpler and
probably superior, was mentioned in QST in a
discussion of antennas of the DX men by Good-
man, W1JPES? In that article, WOTB used a

3 Goodman, “Fashions in Antennas,” QST, June, 1939,
p. 14,
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-quarter-wave open stub in the center of the ele-
ment, as in Fig. 6-A. As applied here, a quarter-
wave stub having negligible losses, open at the
'receiving end, may be considered to present zero
impédance at the sending end. At 28 Mec. this
stub becomes a half-wave long and when open at
the receiving end will, when its losses are zero,
offer an infinite impedance at the sending end.
Thus such a stub effectively will open the element,
for 28 Mec. and effectively close it for 14-Mec. op-
eration automatically with the change in fre-
quency.

The latter method may be improved upon by
the proper placement of two identical variable
condensers. These condensers will make possible
exact adjustment on both bands. First, it must be
determined which frequency of operation re-
quires the shorter over-all physical length of stub
plus element. This can be done by a careful con-
sideration of the element spacing, element func-
tion (reflector or director) and the relationship «of
the two frequencies of operation. A more positive
method would be the physical comparison of
separately-adjusted stubs for each of the two
frequencies. If the over-all physical length at 28
Me. is shorter, adjustment of the stub length will
provide 14-Mec. adjustment, and two identical
variable condensers placed in the center of the
stub will provide 28-Mec. adjustment, as shown
in Fig. 6-B. If the over-all physical length at 14
Me. is shorter, adjustment of the stub length will
provide 28-Mec. adjustment, and two identical
condensers placed in series with the junctions,of
stub and element will provide 14-Mc. adjustment,
as shown in Fig. 6-C. Adjustment on one band
will affect the other, particularly so with the ar-
rangement of Fig. 6-B, so care should be exer-
cised when cutting the stub to prevent cutting it
too short.

The approximate value of these capacities and
the approximate stub length may be determined
for each individual case by preliminary adjust~
ment of the array, when within reach from the
ground, using any available condensers with low-
power input. When the stub lengths and con-
densers of the parasitic elements are adjusted for
maximum field strength on both bands, the ap-
proximate working capacity of each condenser
may be determined by visual inspection and the
voltage across each can be calculated after measur-
ing the current through it. This voltage will have
a peak value of Epez. = 1.41 IX¢. At full power

I

(A) ®) ©

Fig. 6 — Two-band parasitic elements. (A) — Half-
wave element with quarter-wave open stub at 14 Mc. or
two half-waves in phase with a half-wave open stub for
28 Mc. (B) — Same as (A) but with the stub cut to
length at 14 Mec. and condensers added for 28-Mec.
adjustment. (C) —Same as (A) but with stub cut to
length for 28 Mc. and condensers added for 14-Me.
adjustment.
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(L1) (L2) (C1) (C2)
Type of Array Type of Line X1, (ohms) X1 (ohme) Xc¢ (ohms) Xc (ohme)
14 Mc.|98 Mc.| ph. |14 Mc.|28 Mc.| ph. |14 Mc.|98 Mc.| pufd. (14 Mc.|28 Me.| pufd.

2-ely t antenna-director type

a:nllznl\d:n(f;ohm lrgad) anfi,p 73-ohm Line { 34.0 | 68.0 | 0.38 | 82.7 | 165 | 0.925 [ 550 | 275 | 20.5 | 96.6 | 48.3 | 115
4-element antenna-reflector type
-eat 2§x;t{c. (2200-0hm load) vP 600-ohm Line | 89.3 | 179 | 1.0 [ 67.8 | 136 | 0.77 | 660 | 330 | 17 112 | 55.8 | 100
3-clementat 14 Mc. (8-ohm load) 73~ol;;11 Line 25.6 | 51.2|0.28 | 92.6 | 185 | 0.103 | 608 | 30t | 18.5 [ 104 | 52.0 | 108

an

1 2 . (3800-ohm

6-?oealg)ent 24 28 Mo € ° 600-ohm Line | 69.8 | 140 | 0.77 | 80.9 | 162 | 0.9 688 | 344 | 16.5 | 115 | 57.6 | 97

c, Line

Py
Py
where E3 and P; are full-power values and E) and
Py are values at the reduced power used during
adjustment. :

When the permanent condensers are selected
and placed in a weather-proof box, with adjusting
rods extended to within reach from the tower to
facilitate adjustment in the air, the parasitic
elements are ready for final adjustment.

this voltage has a peak value of Ey = E|

Conclusion

By knowing the load impedance represented by
the antenna on each of the two frequency bands
selected, the network described here may be ap-
plied to any antenna providing it is fed at a point
considered to be substantially a pure resistance,
with a feed line selected to have a value of charac-
teristic impedance falling between the two values
of antenna impedance. Any of the common feed
lines will fall between these two values with any
of the common antennas except some of the long-
wire types. The long-wire types in general have
an impedance, at the current loops, above 100
ohms, which eliminates the use of the popular
72-ohm line when a minimum of standing waves is
desired. This same feed point, when operated at
the higher frequency, has an impedance much
greater than any of our feed lines. Then the logi-
cal choice of feed line for the long-wire systems is
the 600-ohm open line.

It is regretted that concrete information con-
cerning the impedances of the various popular
antenna systems operating on frequencies other
than the fundamentul, isn’t available at this time,
50 that more accurate values of components which
make up the impedance-matching network, to-
gether with more examples, could be included in
the accompanying chart. When postwar opera-
tion begins, these load impedances may be meas-
ured, while on the air, by one of several methods,
such as the standing-wave ratio or the resistance-
substitution method. However, it is believed the
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Fig. 7— Chart showing values of components making up the two-band
impedance matching transformer for the popular two- anfi [our-qlcmcnt
arrays. With 0.1» elcment apacing, antenna-director type is superior and
with 0.2\ element spacing, antenna-reflcctor type is superior. Therefore,
this chart treats the two-clement as antenna-director at 14 Me. and as
a four-element antenna-reficctor type at 28 Mc. All adjustments must be
made for maximum gain in the desired direction.

values shown are workable and should not
produce standing waves having too great a mag-
nitude.

A word of caution is in order concerning har-
monic radiation. Since the antenna system is
simultaneously operative on two bands with
magnetic coupling to the transmitter, operation
on the lower-frcquency band will cause a very
strong radiation at the higher frequency if some
means to minimize the generation of harmonics
isn’t employed. Obviously, a Farady screen will
be effective only at frequencies other than the
two for which the network is designed. Push-pull
operation with plenty of capacity in the tank cir-
cuit (high @) and matched tubes with equal grid
drive will greatly reduce the generation of har-
monics. This may be a sufficient precaution.

An antenna system designed along the lines
described here seems to be quite involved but the
results and convenience of the finished product
should be very encouraging and well worth the
trouble.

Silent Veps

s with deep regret that we record
the passing of these amateurs:

W3DVE, M. J. McKenna, Philadelphia,
P

a.

WIGEX, Pvt. David R. Lebeson, Win-
netka, Il

WITDM — ex-W5GEU, Capt. Lawrence
G. Boyts, AC, Ft. Knox, Ky.

S Strals &3_

C. J. Harpold of Chicago, Illinois, reported
“better than usual reception of signals between
23 and 30 megacycles” during the eclipse of the
sun on July 10, 1945.
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“Bismarck”™

The Tale oféthe Electronic Dog

BY CPL. D. M. CRAFT, * W3CDX CT

SCENE: A bar. The character jostling
my elbow speaks:

“Did I ever tell you about my dog, Bismarck?”

“No,” I answered. ‘“Have another beer?”

“Thanks,” he said.

“Now, what were you saying about a dog?”

“A dog? Oh, yes — my dog, Bismarck.”

“Didn’t you mention a dog before?”

“Yes, but we got off on another story.”

“I remember now,” I said. “It was something
about herding cattle with a jeep down in a
Mexican shack with a blonde on your knee and
a Boston aristocrat from Chicago and his daugh-
ter saving the jewelry from train robbers. Now
proceed.” .

“Bismarck,” he said, “was an electronic dog
conceived by me and another dope at Brookley
Field. That’s in Alabama,.”

“What's in Alabama — the dog?”’ I asked.

“No,” he said. “Brookley Field. Anyway, we
accidentally created this dog while we were
designing an electronic ‘still’ to take on the ship.”’

“What ship?” I asked.

“This ship we were going on,” he said.

“What kind of drinks were you going to get
from this still?”’ I asked.

“Electronic drinks. You know — give me a
shot of electrons and a double proton chaser,
old boy.”

I laughed at this, so we had another beer.
Things began to look better.

“What did this dog do?”’ I asked.

“I'll tell you. At first we couldn’t keep track of
him. Once I ran into him and I fell right in the
middle of the shop. Another time this buddy of
mine stepped on his tail. He still has an r.f. burn
from the bite.” '

“Who — the dog?” I asked.

“No, my buddy. One day a young girl who
was working near us spilled some yellow paint.
She started to clean it up when Bismarck walked
through it. Of course you couldn’t see him, but
his tracks went right through the paint and on
across the floor.”

“What happened?” I asked.

“The girl fainted. Later she said she got the
shock of her life. After that we put a bulb on his
tail so we could sce him. He stayed lit up like my
brother, Neon. We finally got him in an r.f. can,
and when we left on the ship we stored him in
the radio shop.”

“Who — your brother?”

“No, Neon — I mean Bismarck, the dog. After
we got things working okay in the shop we let
Bismarck out and put the 'scope on him to see how
he was doing. When he had warmed up and the

*APQ 347, ¢/o Postmaster, San Francisco, Calif,
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’scope had warmed up, we got the shock thal
was heard 'round the world.”

3 Hull?" e

“I looked at the ’scope and turned pale. My
buddy looked at the ’scope and turned pale. The
beer looked at the ’scope and went. flat. Where
was I, anyway?”’

“You were drinking pale beer and went flat.”
I said.

“Oh, yes. The miracle had happened. Bismarck
was no longer a Mr. He was a Mrs. — and about
to have sixteen little Bismarcks. Things were
happening fast.” .

“I’ll say! How do you account for the change?”’

“Well, this r.f. can must have become grounded
to the ship and Bismarck got an overdose of
protons. I always said that if diode would have
told what anode and cathode did, Bismarck’s
bleeder resistor would not have ceased to blced.
I think triode messed us up somewhere, too.”

“What did you do?” I asked.

“When?” he said.

“When all this happened to your dog.”

“We called the rubber repair department,’ he
continued, ‘‘and put in an order for eight little
foot pads. We didn’t want the pups to ground

themselves out. They informed us we would
have to go through channels. I called all depart-
ments including the chaplain. In ten minutes the
sides of the ship were bulging because there were
so many people in the shop. R.f. was arcing
everywhere. I had a gold ring on my finger that
just faded away. One of the ship’s crew opened
his mouth to say something and lost six teeth.
A brass hat started to sit down and lost his hat.
A submarine twenty miles away flashed us a
message that the hull of the ship was glowing at
a sixty-cycle rate. We were watching the ’scope.
The big event was about to happen. We were
ready, the medics were ready, and then —”
“Then what?” )
“The lights went out and there was a deathly
silence. Then the lights came on. All that was

" (Continued on page 82)
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THANKS to you fellows
in Civil Service and 1009, indus-
try status for waiting so pa-
tiently for your names to appear
in this column. We have given 3
preference to men in the armed
forces while many hundreds of
non-military amateur listings
waited in file till space permitted *
their being used. New registra-
tions in all classifications still
arrive daily but in decreasing
amounts and the reserve supply
now can be tapped to keep this
column up to its usual size for
months to come.

If you have registered, you
can be certain your name will be
used. If this is your first notice of
the In The Services roster, be
sure and send us the blank on
page 22.° )
ARMY—AACS
ex-1BQX, Spra t., foreign duty
1GGQ, Patten, gt oreign duty
1LDX, Nelson, Pfc,, fore n duty
1LNK Burke, nd Lt. ., Atlanta, Ga.
1NUM G\gette,?s@ ,foreign duty

Isen, S/Sgt., foreign duty
ex-ZI'UR Runey, Pfc forexgn duty
2IGN, Lattalmo, 8/ Qgt foreign duty

Hamming for the U. S. Coast
Guard, CRT Nils Segerdahl, W2UX,

left, and RT2c¢ Ernest Jerome,
W2AQH were stationed at the
U. S. G. Radio Engineering and

Mamtenance School, Groton, Conan.,
when this photo was taken.
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.ex -2KMA, Malumut S/Sgt., foreign duty

2LYL, Colonna, Pfc. forelgn duty
20IN, Shubick, S/Sgt foreign duty
2OIP, Lipnick, Sgt foreign duty
3CWQ, Backenstosc. L/Sgt , forei ndut.y
ex-3FYE, Smith, 2nd forelzn uty
3HKC, Huﬁman, Capt., forelgn duty
3HSD, Olmstead 2nd Lt. ,foreign duty

MW, Me. Adams Capt., forelgn duty
3INF, Walker, Cp] forelgn uty
3JQ,S, Uptegrove ‘/Sgt oreign duty
4CJR orelgn duty

ZX O'Berry, /Sgt., foreign duty
ex—iQV Wh eeler,Ma;or,forelgn duty
gson Pvt., forexg’lin duty
umber, Capt., Miami, Fla.
SEWD Cole,Pfc forelgn dut;

-5GD rmon, S/Sgt.,
5GQA, Hilbun, S/Sgt., orexgn du'.y
5IWB, Welbcrn Lt. forexgn duty
5IZE, Hooser Pfe. forelgn duty
5JIT, Martin, S/Sgt foreign duty

Newton Cpl., forexgn duty

ex—GLMR Benson S/Sgt foreign duty
6LTW Cheney,?nd Lt. forelgn dut;il
ex- BN&’I‘ Plemons, T/Sgt., foreign duty
6PYF, Dxckmson Cpl., toreign duty
65SX, Tannehill, Pfc oreign duty
K;FSU Dyer, Ple. forexgn duty
7HIT, Wheeler, Pvt foreign duty
ex-SBYC Young, S/S%t ,foreign duty
8EL Mumll T/Sgt., toreign duty

er, Sgt., forei duty
8LNR m%: ?0 (Jg)eltgl:exgn duty
8NFU, Casseu ({Sgt foreign duty
80VJ, Hothem, apt., foreign duty
OYM, Polewka, T/Sgt foreign duty
ex , Well tz, Pvt. Sheppard Field, Texas
8 NN, Graser nd Lt. forexgn duty

UW Bortz, Lt. forelgn duty

8RBO, Janoﬂ' Sgt foreign duty
9BRY, Schla uga.t T 4, foreign duty
ex-9PPM, Rz.lston pl foreign duty
9PPN, Mxlhgan Maj or, forexgn duty
erYEP,Sreb us, égt foreign duty

Opcerator’slicense only:

Anderson, Sgt., foreign duty
Bruner Pvt forexgn duty
Evans, Cpl. {'orelgn duty
Folsom, Sgt., foreign duty
Harbin Cpl., Liberal, Kansas
Hays, Pvt. fore}gn duty
Helvey, S/ oreign duty
Herne, T/Sgt fore ign duty
Hoelzel, T/Sgt., forexgn duty
Hollmgcr Pvt. forelgn duty
Jamerson, Pfc. forelgn duty
Kocak, Pvt. forelgn duty
LaCh:mce Pfc address un.known
Lambert, T/Sgt ,foreign duty
Lesho, Céwl forexgn duty
Levick, Cpl.,foreign duty
Lewis, Pfc forelgn duty
prsmn Ple. ,foreign duty
Maler,L'. forelgn duty
Mareink, Pfc foreign duty
Meck, Capt., Hensley Tield, Texas
Purtridge, S/ Sgt.,foreign duty
Perkins, Lt., foreign duty
Peruzzi, Pfc., foreign duty
Quick, Pfec., foreign duty
Renk, Cpl.,foreign duty
Roberts, Lt., foreign duty
Ronanosky, T/Sgt., foreign duty
Schulte, S/Sgt., foreign duty
Semrad, S/Sgt., foreign duty
Spence, Sgt., Tinker Field, Okla.
Stone, Sgt., foreign duty
Supplee, Sgt., foreign duty
Swongut, Lt., foreign duty
Trauger, S/Sgt., foreign duty
Wall, Sgt., foreign duty
Welch, S/Sgt., foreign duty
Willar, 2nd Lt., foreign duty

lami, Fla.

COAST GUARD

1JEN, Drown, RT3¢, Southampton, N. Y.
I.TWT Whitney, CRM Winter Harbor, Me.
1MSQ, Collins, SP1c, Boston, Mass.

lMW Reynolds CRM New Smyrna Beach,

2KSX Hackworth, CRE, address unknowm
2LCK Sallet, CRM West.port Wash.
2LQP, Amoroso.CRM address unknown
2NRJ, Gilbert, ACRM, Biloxi, Miss.
4FTA, Herrin, RMlc Cherry Pom'. N.C.
GSOQ Vanderhe den ARMIc, Blloxx Miss.
'GGD, Goble, EM1c, forexgn dut.y
ex-S’I‘GC Rabe,CRM address unknown
9DGZ, Dsmels RM2c, Charleston, S. C.
QQDF DuBord CRM,forelgn duty
Felthouse. RMa1c, foreign duty
9VXY, Oatman.CRM forclzn duty
Operator’slicense only:
Cain, RM1c¢, Pacific Palisades, Calif.
Cameron RMZc,A]ameda,Cahf
Hiltunen, RMIc, foreign duty

ARMY —AIR FORCES

ex-1AIT, Burton, Capt., New Haven, Conn.
ex:‘}JOS Copland, Lt. Col,, Maxwell Field,

2KJU, Peterson, 2nd Lt., Yuma, Ariz.
ex3EU3H Longendorfer M/Sgt foreign duty
41EO, Parrmh A/T, A Ga
SEQG.Sturgea Major, Maxwell TField, Ala.
ZB Gallagher, 2nd Lt., Randolph Field,

SION Bal]ey, Major, Orlando.Fla
5JLV, Coleman, Col., Orlando, Fla

GLSG Muellcr Szt forclgx duty
ex-60ZT scall Nfa]or rlando, Fla.
6SLF, Allbnght Lt foreign duty
GTFU Jones, Lt. ’I‘onopa Nev.

G Goodwin, Capt, Orlando Tla.
7ETQG, Francm,Capt ,Smyma Tenn
ex%CCI Davis, M or,OrIando Fla.
cx-SEOF Bell, Lt., foreign dut
BPAO Larahcl Put. Sheppar Fleld Texas

Jones, Mnt, rlan
8 UJ, Sproull ajor, OrIando Fla
STHB Peters, T/Sgt., Harlingen, Texas
BWK'I Gowen Pvt. Sheppa.r erld Texas
9AKYV, Asire, 2nd Lt. , Key Field, Miss.
9DSN, Mmor,Capt Newark,N J.
9HID, Wmter Capt. .Orlnndo. Fla.
9JOG Wolfera. Lt., Robins Field, Ga.
S, Gilling, Pfe. Wilmmxton. Del.
Operator '8 license only:
Dapron, S/8gt.. foreign duty
Jeziorski, T, t Gowen Field, Idaho
g\ubell T/ Port Jeﬁ‘erson,
eraon. Pvt 'She pard Fleld Texas
Walls Cpl Greens ro, N
Whitney, S/Sgt., BocaRmon 'Fla.
Wooten, Pvt. Sheppard Fleld Texas

NAVY AERONAUTICS

lJFG Cook, ART2¢, Chincoteague, Va.
MEH, Kachuck, ACRT, Michigan City, Ind.

lMUF Snow, ACRT foreu;n duty

HYH, Medler, ACRM Me_mphm Tenn.

2JNK, Hart, ARTIc, addrese unknown

2NIR, Raske,CRE Corg‘ us Christi, Texas

ex—SBBM Kleckner, ART2¢, Corpun Christi,

Texas
3HJY, Tarlton, ACRT, Norfolk, Va.
3IPD, Green, ARM 2¢c, Memphm,’l‘enn
2JPA, Smith, ARM2c, Memphis, Tenn.
4DUW Call, ' ACRM, ‘address unknown
4EAT, Ca.rroll ARMlc, Memphis, Tenn.
4GHG Black, ACRT addrese unknown
4HES, 'McKellar, RE, Corpus Christi, Texas
5ETQ, Lankford AR.Tlc, Corpus Christi,

ex-5FXB, Reisgen, ACRT, Chincoteague, Va.
5IA0, Bourgeom ACRM Memphis, Tenn.

5.TNV Lister, AéRM address unknown
5KHD Stapp, ARMZc Banana River, Fla.

0ST for




NAVY —GENERAL

1ACS, Quinn, Ens., Cambridge, Mass.
lANC Dreyer, Lt New York,

x—lA'I‘ Coollkoﬁ Lt Washmgton,D C.
ex—lBNlC Needham, Lt. , Washington, D. C.
1BNG, Wlu?.temore. RElc, Hingham, Mass.
ex-lCBU Hull, Capt., Washington, D. C.
lDé}thacLean. Lt. Comdr, Mare Island,

1GFN, Levinson, Lt. (ig), foreign duty
ex—l(}d Van yck Comdr address unknown
Sunderland, R.E,forelgn duty
l]{Ud Muckenhoupt Lt. Comdr., Washing-
on

1IIB, Wallace, RE, Washington, D. C.
1ILE, Macy, Mldshlpman otre Dame, Ind.
IIR.E. Murray, CRE, Chatham, Mass.

KAIJD Desrosiers, Lt. Comdr., foreign

d

lJEX, Menzel, Lt. Comdr., Washington, D C.
1KJF, El.lefsen RMlc, l'orelgu dufg'
x-lKSM Rmhards Ens., foreign duty
1KYR, Purmton CRM Chatham Mass.
x-lLBY Fenn, Lt. Comdr address unknown
1LDY, Llcht Ens Noroton Heights, Conn.
1LOF, Claburn Slc, foreign duty

VV, Gauthier, RM3c, foreign duty
lMCY Favream Eos., Notre Dame, Ind.
MUV, Gefer L., Washington, D. ¢.
INGYV, Spiller, SZc,Sampuon.N Y.
INKB Pn,mzm Lt., Washington, D. C.
lNSH Kosteckl SoMSC Charleston S.C.

X Gramohm RM2c foreign duty

Reegan t. Comdr, ,foreign duty
IQH. Benner, CRM forelgn duty

Chamberlam RMZc, Great Lakes, Ill.
ex—lfJS Johnscn, Lt Comdr., foreign duty
1YB, Hayes Comdr Washmgton,D C.
ZAG Runyon Lt. Comdr. , Washington, D. C.
ex-ZAGE Casper, Lt., Waslungton D.C.
ex-ZAUO Pleasanton, Lt. Comdr., address

2BFZ, Payton CRM, foreign duty
ex-2BRK, Schultz, CRM foreign duty
x-2CgR Cosman, Lt. Comdr -Washington,

D
ex-2CJE, Linn, Lt. Comdr., address unknown
ex-: ZCQW Stay,Lt Comdr address unknown
MARINE CORPS
6PEU, Garlow, 2nd Lt., foreign duty
6TSQ, Canter Sgt. SanFrancmco Calif.
GUBZ 'l‘albert ng/ﬁt El Toro, Calll'

Jo nson, M' Col umbm,
80 , Zetts, Cpl. l'orelgn duty
8V, Holt Sg?. duty

Orel%!l
QLCB Dawdson Cpl.,foreign duty
Operator'slicense only:

Hull, §/8gt., Camp Miramar, Calif.
Ziske, Pfe.,foreign duty

N. Y.,

Honor man of his graduating class
at Radioman’s School, U. S. aval
Training Center, Sampson, N. Y
Slc (RM) Arnold Nocks, \V2OAF
center, was transferred to d/f school
at Casco Bay, Maine, last December
and subscquently to sca duty. The
gentlemen on either side of Nock’s
knees are Ebonee and Brandec, son
and father respectively.

ARMY—GENERAL
2CMX, Meyer, T/5, Atlantic City, N. J.
2MZR, Christiana, Pvt., Ft. Leonard Wood,

Mo.
2NUQ, Rausch, Sgt., foreign duty
ex-3A. Ballou Col., Camp Blanding, Fla.
4FAN, Park T/5 forelgn duty
60FQ, Bee, Pe. , foreign duty
6 LK, Swarthout Pfe., foreign duty
Ca)lll Raﬁ'ensperger, "Pfe. ., Redwood City, 9.

6TRX, Hendnckson. Capt., Boise, Idaho
6UDP, Lantz, Major, Columbus, Ga.
NRU Johnson T/Sgt., foreign duty
SPFW Fxsher S/ ’I$t , foreign duty
dwards, /5 foreign duty
QQCF Barrett T/3, Oak Ridge, Tenn.
9WUK, Belott, Pvt.. Ft. Knox, Ky.

Operator’s license only:

Bumgardner, T/4, Ft. Ruckman, Mass.
Burnet, Pfc. forelgn duty
Huber, vt., Camp Lee, Va.

. Sullivan,

NAVY —SPECIAL DUTY
ex-1JMU, Woodhouse, CRT, foreign duty .
JTH, Young.Slc,C cago.Ill

1LHP, Rose, Palm Beach, Fla.

ex—lLLC Alley, RTlc, forelgn duty
2ILB, ’I‘umu.lty. RTlc,address unknown
2LJA Speiser, CRT, foreign duty

2LQS Goldman, R’I‘Zc, foreign duty
2NSX, Smith, RT2c¢, foreign duty
20AB, Da.yhoﬁ' RdM foreign duty
3IQT, "Mer: n, RT3c Chicago, I1l.
ex-MKT gins, CRT foreign duty
4EXK, Barker RTlc, Clncazo Jus
4FEZ, McGulre. RTle, Iechamcsburg, Pa.
4HFU, Lane, CRT, foreign duty

5GCC, Stipp, RT3c, Chicago, Ill.

5HET, Weisfeld, CRT, foreign duty

5IAA, Graham, CRT, Pittsburgh Pa.

SJEA, Durham, RT3c, Chicago, 1.

ARMY —SIGNAL CORPS

ex-1AES, Beard, Pvt., Camp Crowder, Mo.
1LMW, Dufour M/STO. , foreign duty
INLA, McKeown.C l'orelg n duty
2INR, Thomas, T/5, forelgn uty
2JD, Baldwin, T/3, forilfn duty
3BGF Olson, Sgt., Ft. Monmouth, N. J.
3FDW Schaeﬁ'er S/Sgt forelgn duty
3JITZ, Huey. T/5 foreign duty
4AYP, Constantine. T}S Upper Darby, P
ex-4CMS, Brown, T/3, foreign duty
J, Kaiser, T/3, Ft. Monmouth, N. J.
GPZW Stewart, Pvt., Camp Crowder Mo.
7DWI Gunmng, T/3 foreign duty
7FKQ, Phillips, Pfe., foreign duty
7HDB, Boden, Pvt. .Ft Jackson, S. C.
7HQE,  Janssen, S/Sgt.. forelgn duty
7ICH, Rumbaug h, Pvt., am‘f Crowder, M
SPH Gilbert, /5 l'orel uty
ex-8! CA. 'ox, Sgt. forelgn duty
8SAK, Skeen, T, 5, foreign duty
8’I‘ED Juengel Lt , foreign duty
8TFA, Bobish, t Yorei n duty
8'I‘N‘d Sterlmg apt orei| duty
8VJIX '1‘ 5, foreign duty
QICQ. Nordstrom T/5 foreign duty
Lﬁon 2nd Lt. forelgn duty
KCK oski, T, Sgt foreign duty
9KNL, Hasgel, ?t , foreign duty
90TA, Cook. T/3 oreign duty

Operator’slicense only:

Bailey, T/5, foreign duty
Drorl:a;égh Pv'. Camp Crowder Mo.
T/5, forelgn duty
Horton, & 0 foreign duty
Kruse, Cpl., forelgn duty
Prakken, Sgt foreign duty
Steunenbti? Sgt foreign duty
ajor, Cleveland, Ohio

Amateurs stationed with the 9102 Technical Service Unit, Signal Corps, Army Experimental Station, Pine Camp,
send greetings to fellow amateurs in and out of the service. Left to right, standing: Pfc. Bleier, W2CR; Sgt.

Kohler, WOJHC; T/4 Becker, WINDJ; 2nd Lt. Wiggin, W1GEV; Pfc. Payer, W8VUC; T/5 Hook, WlEI\U Sgt.
Lavetsky (opcrators license). Kneelmg Pfec. Schraut, W9DDG; T/S Wing, WAFSA; T/4 Bodwcll W9TML and

T/5 Slunner, WSLNQ.

September 1945
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MERCHANT MARINE AND
MARITIME SERVICE

IEHV Varey; 1GYO, Nystrom; 2AES, Hart-

t; 4BIN, Heller; 4CWM, Swift; 4FMA,
chkens, AFB i;eonar 5HOW Hill;
SHQM, Maugm BPTJ leby, 6QXM Mac-
Kenzie; 7HR BTER Dibble; BVHT
Sluts; SWKF, Watson 90FN, Grafi; ORSP,
Wiley, and 9VAE Meyer Ba.llard Bearden,
Ber, Buonocore,Forsyth Harmon, Hermann,
Ho nd Pleuler, Sadler, éahud‘ Sepe,Thorn—
hill and Williams hold operator slicense only.

CIVIL SERVICE

1ADA, Tﬁlor ;technician, foreign duty
IBWH errill, Navy Dept Washington,

IFAK 1L , FCC, monitoring officer
1 \ rtis, Navy Dept., Washington,

ex-ﬁm Gainer, Navy Dept., Wasliiniton,

C
2AYN, Bornody.BuSh 8, Washington, D. C.
SEKH 1, BuShips, ashl ton, D. C.
SFRW Mlller BuShips, Washmgton D.C.
HUM Hemmgway, Navy Dept., Washmg-

3IFG, Sprmger, Navy Dept., Washington,

3W6. IEIedrick, CAA, traffic controller Alex-
andria, Va.

MIF)JL(') Marshburn, Navy Dept., Washington,

4FEY, Gaillard, AAF, radio mechanic, Co-
lumbus Miss.
4GIE }i)mndson, Navy Dept., technician, for-
ut;
ex—5BRI})'t DeLaMatyr Navy Dept., Washing-

1
6ADX Sltar Navy Dept., Washington, D. C.
6BGJ, Barbour Navy Dept Mare Ialand

Calif.

6DHA, Balle{J Navy Dept., radio mcchamc.
Clearfield '

61"’1"1‘ Boltz, Navy Dept., technician, foreign

6F UU Moore, AAF, instructor, Mesa, Aris.

6GU, Jallu, Navy Dcpt, radio inspector,
Clearficld, Utah

ex-6GWR, Hanmore, Navy Dept., radio me-
chanic, Clwﬁeld Utah

6RPJ, Patnode,Navy Dept.,radio mechanic,
Clearfel 1d, Otah

6STU, Matthews CAA, radio electrician, for-

Kg‘llﬁl).l' Siegfried, AAF, installer forelgnduty
UII)IZC Robmson Navy Dept., Waahmgton,

Colonel Fred J. Elser, SC, WO6ANM,
started his radio career in Manila as
pilZA about 1924, later becoming
better knownin DX circles as KA3AA
before moving to the States. Iis
Army career included twenty-cight
months overseas, most of the time as
signal officer for the Mediterranean
Air Service Command. Back in this
country, he is now air communica-
tions officer of the Eastern Flying
Training Command, stationed. at
Maxwell Field, Ala.
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To Ensign Jack Nelson, W8FU,
U. S. Maritime Service, special
thanks from the In The Services De-
partment for sending us long and fre-
quent lists of amateurs in and near

"his home in Amsterdam, N. Y., for

the ITS roster. Many men overscas
who have never sent us information
of their war work have him to thank
for their listing in this column.

7EET, Magglm, SC, radio repairman, Ft.

Lewm. as
7HGF Cro hly CAA, forei
CAA, airer:

fore{fn dut

7IJS degraﬁ FCC, monitoring officer

olmen,ﬁ‘CC asst. monitoring officer

BNTU Seals, AAF, inspector, foreign duty

BWEV Waslom, Navy Dcpt., techmcxan,
foreig n duty

9BON,

9DW?.
Chi

9GPO,
Ohio

9IBL, Hodson, Navy Dept., radio mechanic,

er] keley.
Fulton, Navy Dept., technician, for-

ei
MI%Q’, M};rtm. Navy Dept., Washington,

duty
t communicator,

ernstem SC, inspector, Chicago, IIl.
Buleﬁman, Na.vy Dept., inspector,
o, Il

oung, SC, chief analyat, Dayton,

) QPCiI 'Thompson, Navy Dept., Washington,

QTQQ(,) Phillips, Navy Dept., Washington,
ex!)UNDl Deckwerth, SC, inspector, Chi-
9VN D, Jaeger, Navy Dept., foreign duty

Operator's license only:

Bradford, foreign duty

Meachem, Navy Dept., Washington, D. C.
100 PER CENT WAR
WORK —INDUSTRY
Hallicrafters Co.

ex-1AUT, Pariseault 9LDP, English

3IWU, Greenfield QNLG Croxen
5B MW Mayberry Denk
ex-9ANR, Williarms 8VM Palilonis
ex-9BJH, Drury 9QVW, Miller
9BOB, Schuette ex-QRAD Samuelson
ex-9BOW, Johnson ~ 9RHR, Berecal
ex-DBYK Coverdale 9SIN, Larson
x-QSt.R Rigman
9% Foot er'I'LW Hei
Lindquist ex-QVAA. Lmemck
9TAV, Polkinghon 9VJO, Bauer
ex-QKOP Prizy
York Safe and Lock Co.
2ATX, Dillmeier 8BQ, Walleze
GF, Gofle Rj Smith
3BIL, Turkington F, Altman
3EM§,Yelton BKJU Spotts
ex-3GA, Trout 8KU§ , Payne
3GIH, Sechler 8RFM, Shade
3HYH, Waelde 8TTM, Calvert
3JNT, Coulson 8WAC, Davis
3JOH, Cullison 9FSW, Brooner

Remington Rand

1AL, Lamb 1DBM, Rand
ex—lBAI Bloomquist lDF Grammer
1BFH, Nejako L Bennett
lBFW, Mugkatallo lNK.A Smithwick
1BR, Whittemore 2KJL, Wilder
Eitel-McCullough
5CI, Patterson 6IUZ, Sanderson
6AAZ, Gordon 6KFQ, Rothman
6AY, Brown 6LO! .Kehler
6BAX, Taylor 6LV, Bak
6BET, Ballou [} WA Blanchard
6BIP, Becker 6MVQ, Lawton
6CEM, Norton 60M Murdock
6CEOQ, Howes 60N Woerner
GCHIE McCullough  60S, i ourney
6DAM Isgitt 6 onard
6DBO, Koski 6SC, Hall
6DUVW, Wunderlich  6S2,  Johnson
6D on 6UF.E1tcl
6D2%, Hoetzel 8VR, Patterson

HW Eaves BVX Atkins
6HAM Mandoli GWN Arrigoni

, Brown 678, n: der

GHTR Coutts 9AJ0, Higgins
Philco
ex-2BJL, Bernbaum ex-8BFL, Bell
3CBU, N 8BUJ, Spencer

3DNP Hambleton 8BVP, Falkner

3ETM Richter 8DRM, Woods
3GFZ, "Alexander BGI:’U,Earl
3JPP, Travers 8LNYV, Kacsmar
3JYB, Foote S%NQ, Lowstuter
354, Adelberger 0Q, Robinson
4AZT, Holland 8VIB, Godshalk
4BAC, Cannon BVLS Bowdon
4BOW, Sonderup 9EGI, Koth
4DES, Evenhouse ex-9EWG, Ritter
4AGR, Walbert  ex-OFZI, Wightman
5FCG, "Butcher 9PBY, ﬂofgren
5IWV, Siegel 9PCO Gustafson
GUI)" Garris ex-QQ,ZD Ray

Western Electric-Hawthorne Plant

ex-4EZ], Mitchell 9MSB, Wilson
ex-5FOS, Anderson ~ 90FZ, ‘Gartaman
ex-9AVF, Musselman 90LJ, Leverette
9BOJ, Slezak ex-900H, Pruchnick
ex-9BUS, Stephens  9R8B, Kuldanek -
9CQS, Fitch 9UWK, Schwarzenberg
9ELD, Beringer  9VH, Booty

9FDA, Bohnstedt QW'I‘A Weathers
9TKZ, Podliska 9YJR, Shlpumkl
g%g 'vgf{é;e Operator’s license only:
9MMYV, TerVeen Peterson

Rutgers University — ESMW'T
1AK, Hanchett 2THQ, Kovar

ex-1CRA, Carter 2001, 'I‘hompson
2AEA, Beers 9KMK, Schiffmayer
2AJA, "Kem| 2LHP, Cohen
JAMB, Hufl 2MTV, Koch
2ABB, Garretson 20DZ, McKean
20GY, Williams ~ 3ABF,

2CZP, Schadt 3AZ, Pond )
2ENZ, Warner 3EWYV, Valentin
2GJQ, Bjornson 3FBT, Lippencott
2GNQ, Anderten 3FMQ, Anderson
2HFX, Hiler 3FTU, Boyd

Miss. State College — Vocational
War Training Div.

4BYN, Rieben 5§GXO, Bullock
4FTC, 'Rebik 5HHA, Hickman
4GDS; Hubbard SHKJ, Sanders
4IDI, Tally SHQC, Griffith
5AUB, Huffman 5KCU, Anderson
SAWP, Essary 5KPI, Lyman
5BQD, Loe 5MO, Gaddis
SEPY, Lamb -
5FO, Harris Operator’sliccnse only:
5GPH, Westerman ~ Dyess
Miscellaneous

7FI(\}/IZ E’artlow,radio instructor, Great Falls,

7FHB, Houglum, Eugene Vocational School
7FMF: Brooks radio technician, Northern

7I‘OF Russcl] radioinstructor, War Training
7FV'K Burdlck foreman, Kaiser Shipbuilding

Co.
7GND, Barker, OSRD, Pullman, Wash.
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qvVw, Willmrna Commercial Iron Works
ex-7GWS Wood, engincer, Remler Co., Ltd.
7GWU, Ho, pe, cngineer, Pacific Electromcu
7GZB, LaP te, draftsman, Pacific Electron-

ics

7HBB, Krogman, Portland, Oregon

7HDV Gray, instructor, Moacow. Idaho

7THLV, Penners, technician, Naval Radio &
Sound Iab.

THMW, Pruess, Commercial Iron Works

7HOK, Clark, mechanic, Radie Specialties Co.

THRX, Garman, instructor, Snohomish,

Wash,
THSK, Gountanis, tester, Wells Gardner
7HWK, Boden, ins ector, Bellevue, Wash,
K7HZ'I‘ Ohlsen, ol er, Carnegie Institu-

71{10, Boou, Commercial Iron Works, Port-

71K§I, Johnsbon, radio officer, Air Transport 8
omman

nlIL l\g. Eden, field engineer, Naval Research

710Y, i . Nelson, radio technician, Northern

io Co,
7IPF Mrbchell Commercial Iron Works,
01‘
7IVC Damels Pugei Sound Navy Yard
bml Nye, wireman, Seattle-Tacoma Ship-

7JBM, Penwclf Northwest Radio Service
7LN, Dana, State College of Washington
ex-BADO Kahn, v1ce premdent Transmitter

Kblu% ment Mfg

8AKS, Castor, Amaterdam,N Y.

ex-84. L holcan inspector, General Motors
8AVI, Grigg, foreman, Bell Aircraft Corp.
8BKX Woods, Dept. of Engineering, Univ. of

Mich.
8B8& Troup, foreman, Sparks Wlthmgton

- 8BXX, Williams, technician, Crosley Corp.
SBYR Scott, foreman, Curtiss-Wright Corp.
YV Edmondson, mstructor, War Training 8

Program
8CCB Bauer, radio technician, Curtigs-

ex-80 E, De{)%erthme, TFisher Scientific Co.

8CIB, Saltmarsh, engineer, Waterbuxg Conn.

8CIL. Lindberg, Ru olph {Wurlitzer Co.

ex-8C §P Gasparovitch, tester, International
Detrola Corp.

8CN, Wuyckhuyse, chief inspector, Rochester
. Products Co.

80}1}{ v Wolfinger, supervisor, Binghamton,

8CQS, Biddle, General Motors
ex-8CVM, Miller, Wellman Engineering Co.

In spite of our earnest requests
over past months for more listings of
Canadian amateurs, our file shows
five new names only since the Cana-
dran section appeared in this column
in July, That is too small a number
Lo use this month and in lieu thereof 8

érve you L/W Tel. Ramsay,
NS, Vancouver, B. She
holds amateur operator license, is-
sued at the begmmng of the war and
too late for a station ticket. We
believe she is the only YL in the
WRCNS to hold a ham license.
Stationed at Moncton, N B., she has

volunteered for service in the Pacific.
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8CYP, Norton, instructor, Colg:

SDAH Booher, electrrcmn,
building Co.

8DYP Staiker Chrysler Corg]i

Laub, 8 neer, John Meck Industries

8EC){ Fickel t radio operator, Consoli-
dated Airwa

8EHA Freeman"'i\/[ontana Mines;W. Va.

8EMX G-ardner, trouble shooter, Sparks

te Univeraity
ican Ship-

Wlthr ton Co.
SETH ela.ud tester, Co!omal Radio Corp.
Pfa&aman,
-RFBP Pulley, radio operator, Curtiss-
or
roadalbln,
8FH’B Ssz.h electrician, Mather Spring Co.

SFIG Eller, radio operator, Goodyear Air-

BFV Pmne, Radio Lab., foreign duty

FYM Fischer, purcha,smg agent, American
Steel Package Co.

8GAZ, Fischer, Minaville, N. Y.

ex-SGDY Clapper, foreman, Hamilton Radio

BGé}G Coleman, technician, Curtiss-Wright

8GU, x'Ellley, president, Bliley Electric Co.
8GZE, McClymonds, radio engineer, Sylvania
Electric Products Co.
8HTV, Dilliner, mechanic, E. 1. DuPont
8IRC, 'Harrie techmclan Bud Radio Inc.
8JAB, Lown,}'oreman Gar-Net Co.
8JOH, Dallas, Hickok Electrical Instrument

Co,
SJSK Curtie,foreman, Sparks Withington Co.
8JUB Rose, engineer, Lear-Avia Radio Inec.
8JYJ, Jenks, instructor, Michigan State

Normal oll ?
tromberg-Carlson
SKBW, Testut Stromberg-Carlson
8KPE, Vanator, General Motors
8KXA, Bowman, electrical inspector, Strom-
be -Carlson
, Higgy, instructor, War Training Pro-

am
Iﬁ'rY Walker. Batavia, N. Y.

SLLL, Clson, ﬁxght radio operator, Consoli-
dated Alrwayi

8LPJ Brearley, coil winder, Line Material Co.
t alSwope, electrical mspector, Line Ma-

€rl;
SLSQ, Sauer, electronic specialist, Chrysler 8S!

81\/%052 Cawthorne, engineer, Electric Auto-

SMKW Wemu Hickok Electrical Instrument

BMRD, Drakeley, Fairchild Camera & Instru-
ment Corp. X

SI‘I{CY, Durham, Pennsylvania Central Air-
incs .

SNIi% Dietrich, engineer, Naval Research

8NJH, Rockafellow, engincer, Flint Mich.
SNJR Edlﬁ]oﬁer, Curtiss-Wright Corp.
Goodyear Aircraft
NV Lister, preardent, ectronic Research
& Mfg. Corp. K .
80CA, Fleming, engineer, International De-
trola Corp. .
80DM, Dawson, cngineer, International De-
trola Cog
ex-80LO, Hclt, instructor, Transcontinental
& Western Airlines
80PT, Tipton, ex[\fmeer DuPont Co.
ORI, Mumma, ational Cash Register Co.
80SA, Edwards, engineer, Cleveland, Obio
SOZPf Taylor.phymcmt CarlL. Norden. Inc.
8PAL Gross, engineer, Signal-U Mfg. Co.
SPgC Sherman, radio technician, Crosley
8PE Linley, engineer, Solar Mf Corp.
% en rlcks foreman, Fordi/lotor Co.
SPPA Hook tcehmcmn,Cros]ey orp.
8PSP. Pa.mter, General Motors
8PVM, Beenett, Willya Overland Motors
8PWA Ports, Goodyear Aircraft
WK Thomaa, electrician, Lincoln Electric

8PXR Bell, ground radio operator, Ford
Motor Co.
8QBR, Tupancy, inspector, Chrysler Corp.
EM ood, technician, Transcontinental
& Western Airlines

8QMS, Neyer Curtiss-Wright Corp.

8PXT, Martin, War Production Board

SRNO I’iotrowskx mechanic, Al American

8RQO Lrttle, Obio State University

Receiving mnératulahons from
Lt. Col. Wootton, commanding offi-
cer of the AACS_for theACentral

Pacific Area. upon his promotion
from;lst.It., Capt, Arthur Monsees, -
W6HJP, right, seems to enjoy the
sxtuanon‘,thoroughly. He« obtained
his commission after completing the
communications cadet:, course at
Scott Field and is now assigned to the
ell:gineering section of the AACS in
the

8RSS, Robertson, techmclan Crosley Corp.
ex-gRT Jezorek, engineer, “Bond Equipment

8RWZ Buchanan, engincer, Steel Products
Engineering Co.

85C8, Ruts, mstructor Dodée Radio Institute

SSDJ D.wxdson,e ineer, Crosley Corp.

8SDT, Hinsmann, General Motors N

8SJO,’ Heaven, mspector‘, Lear-Avia Radio

Inc.
BSgG , Hilberg, Hickok Electrical Instrument

8SLV, Faussett, General Motors
SSPY Seibert, instructor, ASTP
SSSS Schueler. technician, Johns Hopkins

8SSV Bxen, Republic Steel Co.
zx' Wood, Hickok Electrical Instrument

8TIL Berg, Stromberg-Carlson
IJiU Snyder, technician, Johns Hopkins
niv,
8TNT, Weaver, radio inspector, Lima, Ohio
ST}(‘Q'C Elohcnson, instructor, National Cash
er
8TWI, Walchci, engineer, Oak Ridge, Tenn.
BTXB Keltz, Stromberg-Carlson
8TYL, Wehner, Stromberg-Carlson
8UOR Gibson, Oak Ridge, Tenn.
8URP, Starks, Amsterdam, N. Y.
UWK Flrestone,engmeer oWl

8UYR, e, model maker, Electronic Lubs.
8VBJ, Wood, flight radio operator, Navy
Lackheed Service Center

8V5 K, gnyder. foreman, Collins Bros. Tool &

8V
8V Mauewsk.\ Amsterdam, N. Y.
T, Hineline, Sparks Withington Co.
VVS, Bohlander, instructor, Dodge Radio
Inatitute
8VXX, Moncton, Hygrade Sylvania Corp
8WAG, Jones, technicmn, General Motors
swlggf Fry, engincer, USN Radio & Sound

8WDV, Schutt. trouble shooter, International
Detrola C orp.

WKE, Ammerman,
Kodak Co.

8WKJ, Bee, International Detrola Co.

8WLT Saj, techmcxan. Curtiss-Wright Corp.

8 B, Smith, foreman, Lima Tank Depot
TE Aley.étromberg-Carlson

WTW Edison, test foreman, S racuse N.Y.

8WVC, Medill, Jensen Radxo

SWW! Mack composite teater, Coloma]

dio Corp.
BZg » Duerk, engineer, American Stecl Package

DAENchunx. engineer, Goodyear Engincer-"
QAGD deenburg.supervmor Midland Radio

& Television Schools
9AI, Applebaum, engineer, Jobn Meck Indus-
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, Richards, engineer, Weltronic Co.

engineer, Kastman




How Microphones Work

A Discussion of Various Types of Voice Pick-Ups

BY ALBERT KAHN,* WOKYM

IN OPERATING practice, c.w. and ’phone
have a lot in common. In both, signals must be
easy and pleasant to listen to; they must get
through QRM and QRN and they should convey
not only words but the personality of the opera-
tor. In the same manner that an x.p.d.c note with
well-spaced characters and a rhythmic swing
makes a c.w. station “the one you’d like to sked,”
& pleasant, well-modulated voice gives a ’phone
station that something which makes it stand
out from the others on the band as desirable to
work. These qualities will, in the final analysis,
give 2 ham a “they-want-to-work-you” signal.
Aside from more answers to a CQ, the QSOs will
have a better chance of developing into real
friendships as a result of putting more personality
on the carrier.

Fidelity

It has been said that there is no need for “high
fidelity”” in an amateur transmitter. “After all,
what we need is speech, not music!” Such think-
ing ignores some pretty important factors. Qual-
ity 48 important. Speech is a very complex col-
lection of sounds, ¢nd intelligibility may be greatly
impaired by loss or over-emphasis or other dis-
tortion of some of those sounds. For instance,

Fig. 1 — Hemispherical
pattern set up by sound
wave from speaker’s voice.

“harmonic distortion,” such as frequently ap-
pears in common carbon microphones in the form
of strong harmonics generated within the micro-
phone itgelf, produces one of the most unpleasant
varieties of distortion. Also, of course,
such harmonics are serious wasters of
valuable r.f. energy and creators of
aggravated sideband interference. The
desired objective of an amateur 'phone !
transmitter is not to put maximum :
signal strength into a distant receiver ;

but to put in a maximum of intelligibil-

ity, in a pleasant-to-listen-to voice.

Many a low-power 'phone has proved
astonishingly effective because its speech
quality was extraordinarily good. High
intelligibility and a “pleasant’’ voice

* President, Electrovoice, Ine., South Bend
24, Ind.
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This article constitutes a discussion of
the fundamental principles upon which
several of the various types of micro-
phones operate. In addition, some sug-
gestions are given for selecting the proper
kind of mike for a given application.

often may accomplish more than would a boost
in power and this can be achieved only with the
aid of a microphone which does a good job on its
initial end of the circuit.

Unlike brass pounding, where an operator
pounds or wiggles a key, the 'phone ham actually

CYCLIC\WVARIATIONS

Fig. 2 — Section
of sound pattern
which actuates the
microphone.

——~mm—mmm—————

does nothing to the microphone. He talks to the
air and the air, in turn, actuates the microphone.
Accordingly, in any discussion of sound pick-up
practice, we must consider the action of a sound
wave on the microphone.

Fig. 1 is a picture of the coupling between the
sound source, P (the ham’s mouth), and the
microphone, M, located at a distance away, I.
Although the radiated sound is hemispherical, we
are concerned only with the segment of sound
shown in Fig. 2. The rest is radiated into space or
reflected. (If the amount reflected is too great
it messes up the calculations as well as the signal
on the air.)

Emitted sound expands equally in all direc-
tions, decreasing in intensity by the square of

WAVE

. —
DIRECTION

) (B)

Fig.3—A—Microphone diaphragm under pressure of sound wave.

B — Diaphragm position under a “rarity” or absence of pressure.

. The shaded dashed line represents the part of the wave which is

passing the microphone indicating that the wave direction and
direction of diaphragm movement are opposite.
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DIRECTION OF WAVE

(4)

Fig. 4 — A — Diaphragm movement under wave approaching at
right angles to plane of diaphragm. B — Wave approaching from

the rear of the microphone.

the distance. (For simplicity, we are neglecting
losses from absorption, etc.) This means that the
voltage output will halve or the level will drop
6 db. every time the distance R is doubled. The
increase of R directly increases reverberation
pick-up, since there is always an existing ratio
of direct-to-reflected-sound. This can be a serious
source of distortion despite otherwise excellent
audio equipment. The size of the room, the
amount of soft material and wall and floor ma~
terial of course will govern the workable distance
to a conventional pressure microphone. Unidirec-
tional or bidirectional microphones will increase
this working distance by a factor of 1.7 and will
be discussed later. .

Pressure Microphones

The pressure type of microphone has the widest
use. By definition, it is one which produces volt-
age directly proportional to the sound pressure
applied. The back of the microphone is always
closed to prevent the sound from striking the
back of the diaphragm in improper phase relation-
ship. Fig. 3-A shows a single-frequency sound
wave, with the pressure component leading,
striking the diaphragm. This pressure displaces
the diaphragm from its normal position to that
indicated by the dotted line and this movement
is transmitted to a moving coil, crystal, carbon
granules, or a condenser plate. At the next half
cycle, the diaphragm position is shown by Fig.
3-B. At this instant, the wave has passed on and
there is a rarity of pressure in front and the dia-
phragm springs back, through equilibrium, in
the outward position. At the conclusion of the
cycle it returns to rest in its normal position.

Since the pressure of a sound wave is equal in
all directions, a sound wave from any direction
will actuate the diaphragm. Fig. 4-A shows sound
originating from the side and exerting side pres-
sure on the diaphragm. Whenever the wave-
length of sound from an angle is short compared
to the diaphragm width, there are several points
of pressure and of rarefication which cause ir-
regular movement of the diaphragm. For highest~
fidelity angular pick-up, the diaphragm therefore
should be kept small. However, in actual practice
too small a diaphragm lowers the output and
usually a compromise is made. Fig. 4-B illus-
trates sound striking the microphone from the
rear and energizing the diaphragm, This is true
only, however, at the low and middle frequencies;
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the high frequencies travel in a beam
and are accordingly deflected.

An ideal diaphragm is one which
follows perfectly, in physical move-
ment, the sound pressure applied and
thereby provides an accurate voltage
image, as shown in Fig. 5-A. Fig. 5-B il-
lustrates a badly overloaded diaphragm
of a moving-coil microphone which
reaches its elastic limit before the sound
pressure has reached maximum ampli-
tude. Pressure and diaphragm move-
ment start at normal and expand to the
elastic limit of the diaphragm. At this
point the pressure continues to increase but the
diaphragm comes slowly to rest in its displaced
position until the sound wave is on the decay side
of the cycle and then it returns in phase with
it. The electrical output, meanwhile, follows the
velocity of the diaphragm or voice coil and, while

!
Saund pressure
ard digphragm
nroverment

(4) (B)

 Fig. 5— A — Curves showing relationship between
diaphragm pressure and output for ideal conditions.
B — The same for a badly overloaded diaphragm.

the diaphragm is at rest, the voltage drops,
approaching zero. As the diaphragm returns
at high velocity through equilibrium, an elec-
trical surge is created in reverse polarity and
a counterpart of the wave appears on the other
half of the cycle. This sort of wave form is ex-
tremely abundant in harmonics, more odd than
even. This action commonly is known as “blast-
ing” and often results from speaking in too
loud & voice directly into the microphone, par-
ticularly if it is designed for normal pick-up at,
say, six inches to a foot away. Several micro-
phones are commercially made for close work but

T (4 (B)

Fig. 6 — A — Constructional elements of a velocity
microphone. B — A cross-sectional view of the pole
pieces and ribbon as viewed from the top. The dotted

lines represent magnetic flux,

39



few if any can be used for both close and distant
pick-up with satisfactory results.

Pressure microphones are the closest approach
to an all-around instrument. They maintain their
inherent frequency response at various distances
from the sound source and they can be built as a
dynamie, condenser, crystal, carbon, or a ribbon
with a closed back. Since the diaphragm can be
made stiff, they are not, as a rule, too susceptible
to breath or wind noise. They are semi-non-direc-
tional and can be used for group pick-up when
room reverberation permits. Relatively high effi-
ciency and excellent frequency characteristics
can be secured with correct design.

Velocity Microphones

The velocity microphone is of the type which is
responsive to the pressure gradient or the differ-
ence between the instantaneous sound pressure
on the front and back of the ribbon or diaphragm.
Fig. 6-A illustrates.a conventional velocity micro-
phone looking dircctly at the interior assembly.
The ribbon is loosely suspended between the
pole pieces which also serve as baffles. Variations
in sound pressure move it through the magnetic
ficld set up by a permanent magnet attached to
the pole pieces, inducing a voltage in the ribbon.
Fig. 6-B is a bird’s-eye view of the same assembly
showing the ribbon, pole pieces, and the magnetic
lines. .

Fig. 7-A is a picture of the ribbon being actu-
ated by a single sound wave at the top half of
the cycle, with the pressure component leading.

For simplicity, it has a wavelength of less than

one-fourth the distance around the pole picces.
For lower frequencies, actually there is a pressure
on both sides of the ribbon and the microphone
responds to the difference in pressures, the pres-
sure gradient. A

The ribbon moves through the magnetic field,
cuts the lines of foree, and a voltage is induced in
the ribbon which is the electrical image of the
sound wave. As the wave progresses a half cycle
it passes around the pole picces and at the in-
stant of passing (Fig. 7-B) there is pressure from
the rear and a rarity of air at the front. Since the
ribbou is loosely suspended without any inherent
spring and rcsonating below audibility, it floats
back. following the difference in pressure between
the front and the back — just as simple as that.

L Sy

(A) (B)

Fig. 7— Movement of velocity-microphone ribbon
in respect to wave direction.

In the design, it is necessary to determine the
desired upper-frequency response and make the
pole pieces, or baffles, the correct width. There is
a direct relationship between baffle width and
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upper frequency cut-off, since the high frequen-
cies which are physically close together do not
have time to get around a wide pole piece before
the next one is on its heels. Narrow poles require
higher magnetic energization for a given level

Fig. 8 — Directional characteristics of a velocity
microphone.

since there is less collection of sound and there-
fore less movement of the ribbon. The baflles
should be slightly less than one-half wavelength
at the highest frequency to be reproduced. Thus
you can measure the frequency response of a ve-
locity microphone with a ruler, assuming no
introduced distortion by the ribbon, coupling
transformer, or sound reflection within the case.

The velocity microphone, it is seen, is bidirec-
tional because if sound enters at the side, there
is equal pressure on both sides of the ribbon and
therefore no movement can result. Fig. 8 is a
picture of the directional characteristics of a
velocity microphone. The sound entering directly
into the front or back gives maximum output,
sound from the side producing zero output. As
the sound strikes it from an angle, there is a cor-
responding decrease in level which may be repre-
sented by drawing a line (dotted) from angular to
direct sound. If the angle adjoining the top of the
angular sound angle is kept a right angle, the
output will be graphically represented by the
length of the lines, or, if you remember your
trig, the output will vary as the cosine of the
formed angle. The frequency response for all
practical purposes will remain constant at all an-
gles of sound incidence — there will be just a drop
in level. _ .

This bidirectivity can be put to work to reduce
reverberation since the attenuation at the sides
decreases random sound pick-up by 5 db. It can
be oriented so that the sides face objectional’
noise (XYL and jr. ops?). It can be used between
two persons and “worked to” from front and
back with equal pick-up. As the ribbon in the
conventional type is loosely suspended it will
follow even extreme sound pressures without
blasting and without the harmonic generation
shown in Fig. 5.

The velocity microphone must not be worked
too close to the sound source since there is a shift
in phase between particle velocity and sound
pressure at close distance which causes a sub-
stantial rise in the low-frequency response. Popu-
lar-priced velocity microphones are lower in out-
put than their pressure counterparts and require
higher-gain speech amplifiers and better inpnt
shielding.
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The Differential Microphone

The third type of microphone, the differential,
was covered completely in the December, 1943,
issue of QST.! This has proved to be extremely
useful for overcoming high ambient noise in
nearly all military applications. Already it has
been used widely for all types of communication
in the aircraft, railroad, industrial, and emergency
service fields.

Unidirectional microphones are a fourth type
but in reality they are combinations of pressure
and velocity elements which are operated to-
gether in such phase relationship that sound
pressure adds from the front and cancels from
the back. This has been done successfully in
both dual- and single-head instruments. These
provide a 5 db. reduction in random noise and
are highly desirable in “live” rooms, especially
where the undesired sound strikes the micro-
phone from the rear.

Research has provided a wide choice of micro-
phones and intelligence in selection and use is
therefore more necessary than ever. The carbon
microphone (pressure or differential type) has
been widely used for military application and
does provide high articulation. In addition, the
modern version is durable and has high output.
The chief disadvantage is high harmonic distor-
tion, especially in the single-button variety,
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Fig.9—A hypothetical curve illustrating how a peak
lowers the effective listening level.
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which makes it less pleasant to listen to and is not
in keeping with modern ’phone-station standards,
except possibly in mobile use where high-level
signals and light-weight equipment are of extreme
importance.

Laboratory articulation tests have proven quite
conclusively that a flat response curve between
200 and 4000 c.p.s. is ideal for communication
service. Peaks in the frequency response lower
the effective intelligibility at the receiving end
as indicated by Fig. 9. In this instance the energy
in the peak does not represent intelligibility but
limits the receiver volume to the point of over-
load caused by the peak, yet if the peak is re-
moved, the entire spectrum can be substantially
raised. This same reasoning also can be applied
to the rest of the transmitting and receiving
equipment. "

There will be a wide variety of microphones
waiting for the radio amateur after the war.
Wise choice of the appropriate type and correct,
use will put new sparkle in the QSO of Tomorrow.

1 Beekley, * A Differential Microphone, " @ST, Deo. 1943,
p. 36. *
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- Gold Stars

éc'r. FrANK RocowiN, WS8HFW, was killed
at Donauworth, Germany, April 25, 1945,
when the tank in which he was serving as radio
operator ran over a mine,
Frank had graduated
from a school of dentistry
shortly beforeenteringserv-
ice, but his radio knowl-
edge was more valuable
to the Army. After re-
ceiving training in tank
radio maintenance he be-
came an instructor, serving
at Fort Knox, Camp Chaf-
fee and Camp Campbell
before going overseas.
WS8HFW held Class A,
radio-telephone and telegraph second-class li-
censes and was a member of the Mike and Key
Club of Lorain, Ohio.

%GT. WinsTOoN V. BrADBURRY, W5CIQ, was
killed in action in Germany, December 18,
1944. At the time he was
serving as a radio opera-

battalion.

W5CIQ was a member
of the New Orleans Radio
Club and the Rag Chew-
ers Club, and held radio-
telephone first-class and
telegraph second-class li-
censes. Prior to entering
service in December, 1940,
he had been an operator
with the Mississippi Ship-
ping Co., the Texas Oil Co.
and had been employed at station WNOE, New
Orleans. Before going overseas he was a radio in-
structor at Fort Bragg, N. C.

vr. Henry FriTsch,

WINKYV, was killed

in action in Germany, De-

cember 3, 1944, while serv-
ing in the infantry.

A member of the Rag
Chewers Club, WINKV
operated chiefly on 7 and
14 Me. Up to the time of
being inducted in June,
1944, he was employed by
the Van Brode Milling Co.,
Clinton, Mass., a8 an elec-
trical engineer. He received basic training at
Camp Wheeler and went overseas early in
November, 1944.

* .k kK k k k k %k
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| i RESIDENT HIraM PERCY MaxiM has
visited the San Francisco Radio Club, the first
time a League official has been on the West
Coast, and, we read in QST for September, 1920,
has told them the story of ARRL from the begin-
ning to the present. Reports from the coast indi-
cate that much good was done by the get-together.
HPM was much impressed by the SFRC, which
not only maintains a large meeting room but has
an operating room and a Board room and sus-
tains its activities the year around. While in that
city he was also able, through the facilities of Lee
deForest, Inc., to address the wireless world of
the western United States over the 1-kw. radio-
phone at the California Theater, extending com-
pliments to the amateurs of California and hoping
that it would not be long before amateurs on our
two coasts were in direct communication. . .
Mr. Maxim also has an article in this issue of
QST, “Our Less Experienced Brothers,” dealing
with the danger that confronts our organization
in the tendency of more advanced amateurs to
draw apart from the beginners.

Transmitting tubes are soon to be available.
Our leading technical article presents “A Few
Ideas for Amateur C.W.” The article describes
and gives some circuits from NSF and 8XK,
leading c.w. stations. New ideas presented in
QST for the first time include the master-
oscillator power-amplifier circuit, the a.c. heating
of transmitter filaments, and the use of a spark-
coil supply for i.c.w. 8XXK, the station of Frank
Conrad in Pittsburgh, is the subject of the cover
illustration and of the station description of the
month. He has spark, i.c.w. and 'phone, generally
on a wavelength of about 250 meters, and has
been one of the best stations in the BuStands-
ARRL Fading Tests. . . . S. Kruse, assistant
electrical engineer at the Bureau, makes a pre-
liminary report of ¢Station Performance During
the BuStands-ARRL QSS Tests of June-July,
1920,” comparing the performance of the various
transmitters and receivers which engaged in the
work. Fifty of the fifty-one observers used
Paragon-type receivers. . . . League and Bureau
officials have conferred and arranged further
tests which are to be held in October, January
and April.

“The Construction of a Two-Step Amplifier”
is described by McMurdo Silver in his first QST
article. “How to Tune the Honeycombs” offers
practical-experience instructions on how to get
results, by that maestro of the honeycombs,
A. L. Groves. “QRU” is the pen name of an un-
known contributor who authors ‘“The First
Epistle from The Young Squirt to The Old
Man,” the first of a series of_ lively exchanges
which is to delight amateur radio for years.”
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KBW, the editor, takes inventory of our
progress of the past year since our reopening:

“Technically, our stations have improved in
ability beyond anything that the most optimistic
of us would have imagined possible a short time
ago. All during the past summer it has been an
ordinary thing to hear Pittsburgh, Washington,
Chicago, New York and Hartford working each
other, not to speak of many other equally distant
points. And all of this has been done on wave-
lengths below 250 meters. Continuous wave
transmission, both straight and modulated by
buzzer, is in nightly use, and it is & rare evening
that the human voice and the strains of music
do not come in over the air. Messages by the
thousands are dispatched every night, and re-
liable communication over long distances by the
ordinary citizen without the assistance of any
public equipment or organization is an accom-
plished fact. This is CITIZEN RADIO as some
of us dreamed it years ago. We call it ‘amateur’
radio, but it is8 more than that. It really is the
first instance of an independent, countrywide,
cmzen—owned-and-operated utility. Fellows, hon-
estly, it is going some.

““Before the year rolls around we expect to see
tremendous lmprovement, in reliability, in dis-
tance covered, and in the breadth of our field.
We shall see transcontinental messages as com-
mon a8 inter-district messages now are, we shall
hear the voice used up to a thousand miles, and
we shall see five radio stations where now stands
one. It’s a great game we are in, fellows. Let’s
stick and watch ourselves grow.”

Stra:

A 1915 issue of the New York Times car-
ried these headlines: “DeFOREST TO AID
AGAINST ZEPPELINS. Will Place His Elec-
tric Detector at the Service of the Allies. It Is
Expected to Record Airship Propeller’s Vibra-
tions and Disclose Their Location.” The news
item continued: ‘“A middle-aged American in-
ventor [Dr. Lee deForest] with an electric bulb
will arrive in London this morning on a hurry-up
call from the British Government to show Sir
Percy Scott how the British capital may avert
danger from Zeppelins. And when the American
inventor has done his work in London he will
cross the Channel to devise®a system of protec-
tion from air attack for the treasures and the
lives of Paris.” Shades of radar!

We were told recently of a newly announced
naval craft: LSC (Large Swivel Chair).

0ST for



Those Singing Masts

The Story of a Sea-Going . Radio Broadcasting Station

BY LT.

| e past few months feature articles
have appeared in such magazines as Newsweek,
The Saturday Evening Post and Broadcasting con-
cerning the radio broadcast ship Apache. This
U.S. Army Signal Corps mobile signal installation
has played an important part in the dissemination
to the press and radio networks, not only in the
United States but in Australia as well, of news of
the invasion by U. S. and other Allied forces in the
Philippine Islands.

The Apache is one of several ships which were
released to the U. S. Army Signal Corps for the
installation of mobile radio facilities. It is of
particular interest since it is the only ship
equipped with complete modern broadcast sta-
tion facilities, and the only one capable of joining
moving sea-borne assault forces and providing
on-the-spot press and radio news coverage to the
millions of radio listeners throughout the world,
on both standard broadcast and short-wave
frequencies.

In the summer of 1944 the public relations
department of the SWPA theater decided that a
radio ship was required which could accompany
invasion fleets and broadcast on-the-spot news
items of general interest to the public, and certain
propaganda to the enemy-held islands. The
Apache, a 500-ton 180-foot former Coast Guard
vessel, was the nearest reasonable approach to
what was desired from several ships which were
available at the time. This good old ship, now
over 55 years old, has weathered two battle cam-
paigns, having participated in both the original
invasions of Leyte and Luzon.

But these operations were not without incident.
On one occasion while we were in convoy and
headed for Luzon, salt water somehow managed
to get into the ship’s fuel supply with the result
that the Apache fell far behind its convoy posi-
tion. We knew the deal was going to be a hot one
and some of us began to have visions of being left
behind and thereby miss out on the invasion
landings. The islands which we were passing at the
time were within easy sight and were most defi-
nitely occupied by the Japs. We had no desire to
be left behind. Thanks to our bosom buddies, the
U. S. Navy, a tug was sent back to give us a tow
and remained with us for nearly two days until
the trouble was remedied. ] -

Converting the Apache
To fit it for its purpose the Apache had to be
radio-equipped. Accordingly, it was sent to Syd-
ney, Australia, to be converted according to a
specific plan of alterations. The equipment was to
*APQ 500, ¢/o Postmaster, 8an Franciaco, Calif.

September 1945

ANTHONY W.

BORGIA,* WEEOU S

consist of two broadcast-type transmitters, of ten
kw. output rating each, a soundproof studio
with its associated control room, and two self-con-
tained generators capable of developing 100 kw.
of electric power to. operate these facilities. A
v.h.f. radio installation also was supplied to
provide a link to ground positions so as to permit
facilities for remote pick-ups, shore communica-
tion and teletype service.

Transmitters and generator equipment had to
be installed in the number two hold. Since this
equipment was quite massive in weight and di-
mensions, special planning and arrangements
were necessary. After the two 50-kw. diesel-
engine power units were lowered into the hold,
they were slid aft and a steel wall was built
across the entire width of the hold, so as to actu-
ally divide it into two portions which became the
transmitter and generator rooms. These walls had
to be soundproofed to obtain minimum noise dis-
turbance from the generator room. After the
flooring, walls and interior electrical wiring were
partially completed, the transmitter cabinets
were moved into their respective positions. Then
followed the heavy oil-filled three-phase power

Among the hams serving aboard the broadcast ship
Apache are, left to right: 1st Lt. L. A. Pierce, WOCHO,
operations officer, OIC; 2nd Lt. Paul Juengel, W8TED,
studio officer; 1st Lt. A. W. Borgia, W6EOU, transmit-
ter officer; Sgt. Vert Mandelstamm, W8VJD, studio

NCOIC. Official U. S, Army Signal Corps photographs.

39



Lt. Paul J. Juengel, W8TED, at the studio controls of
General MacArthur’s broadcast ship, 4pache.

transformers and modulation choke and trans-
formers which comprised the power and Class-B
modulation system. Completion of various "tasks
such as welding and bolting of cabinets, electrical
wiring, and carpentry jobs was continued. Simul-
taneously, the construction of the studio was com-
menced, and it was placed directly above the hold
in which the transmitter equipment was located.

The studio and control rooms were constructed
so that in reality they became a floating, rubber-
cushioned unit, suspended within the steel-fabri-
cated bulkheads. The studio is completely sound-
proofed with a special perforated material known
as Acoustax. The control room is so designed
that the operator views the commentator in the
studio through an especially designed window
consisting of three individually paralleled lengths
of plate glass, with dead air space between each
section. Both the transmitter and studio rooms
as well as the generator rooms are air cooled by a
number of blower and exhaust fans.

After the building and fabrication of the control
room and studio had been completed, a six-
channel console, two Presto 18-inch turntables,
recording equipment, two all-wave receivers, plus
an equipment rack which accommodates various
amplifiers and power supplies, and a patch panel
were installed. This equipment was principally of
Australian manufacture. The receivers were espe-
cially contracted for in Australia and designed to
Signal Corps specifications. They somewhat re-
semble the old favorite HRO and are used pri-
marily for program cueing and remote pick-up
purposes. In view of the fact that the receiving
antennas were mounted within fifty feet of the
transmitting antennas, reception and service has
been remarkably satisfactory under the conditions
to which these receivers were subjected.

A suitable location for the antenna installation
was required and the ship’s two masts presented
the most logical answer to this problem. Each
mast was extended to a height of 54 feet above the
main deck, with yard-arms of 5-inch steel pipe
firmly secured in place at the top of each. Be-
tween these yard-arms were rigged two center-fed
Zepp-type antennas for use with the short-wave
transmitter, and a quarter-wave Marconi for the
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medium-wave rig. Since the operating frequencies
which had been assigned were not harmonically
related, center-fed Zepp antenna systems were
decided upon since they could be readily tuned
over a wide range of frequencies. Directional
systems were out of the question, prevailing tides
and winds in the bay usually being such that
the azimuthal position of the ship could be con-
trolled only to a limited degree.

A broadcast antenna tuning box was mounted
on the foredeck. This was heavily constructed of
steel plate, and waterproofed as protection against
heavy rains or deck spray. A coaxial-line trunk-
way provides the necessary lead to the output
terminals of the medium-frequency transmitter.
An especially designed steel trunkway approxi-
mately 30 feet in length was constructed to bring
the two 600-ohm open-wire lines leading to the
high-frequency antennas directly over the output
bowls of the short-wave transmitter.

Four-channel v.h.f. carrier equipment was in-
stalled to permit ship-to-shore or ship-to-ship
telephone service, remote program pick-ups,
and to provide teletype channels. During the
entire operations this equipment was in constant
use. It proved itself invaluable, since at times
noise levels were so high on the regular short-wave
receivers that satisfactory transmission of remote
broadcasts could be made only by using the v.h.f.
system. Unfortunately, security regulations do
not permit further discussion of this equipment.

Installation of the equipment had to be com-
pleted while the A packe was en route from Sydney
to New Guinea as insufficient time had been al-
lotted to complete the wiring of the studios and
transmitter. It therefore had to be done en route
if the Apuche was to pick up the large staff of war
correspondents assigned to it and reach a secret
rendezvous in sufficient time to join a waiting
convoy.

Truly the Apache was a seaworthy ship, but
during rough water she rolled so heavily that
installation work in the transmitter compart-
ment could be carried on only for short intervals.

. : . i

T/Sgt. Harold Hendricks (right), chief power main-
tenance man, adjusts one of the two three-phase diesel-
enginc generators, while Cpl. Wm. Hardin inspects the
relief generator. Either one or both power units may be
used simultaneously to provide as much as 100 kw. for
the transmitting gear aboard the Apache.

OST for




Only twenty-four hours were available for final
tests after the Apache reached its New Guinea
base. A civilian Australian engineer, who was
connected with the firm which constructed the
custom-built medium-frequency transmitter, was
flown from Sydney to meet the Apache for final
tests. During this period voice communication
with Brisbane, Australia, was established, and a
report that we were being heard direct in Cali-
fornia was joyous news to our ears.

On to Leyte

After these brief preliminary tests the Apache
was ordered to take convoy position. It was
not many hours later that she was part of a glori-
ous spectacle of hundreds of troop-laden warships
headed for the Jap-infested island of Leyte in the
Philippines, which at the time only a few knew
to be the actual point of destination.

The morning of A-day, October 20, 1944, saw
us looking at land for the first time in about a
week. It was a beautiful clear day. Shortly after
sunrise, which we awaited tensely, we had our
first taste of Jap bombers and the suicide planes
of the Kamikaze Corps. Our ack-ack fire and
our own carrier-based fighters were superb. They
kept those sons of heaven out of our hair, while
wave after wave of troop-carrying vessels were
unloaded and beachheads established. Indeed,
we saw the Nips catch hell, but as a reminder —
and should any of us forget — we also saw some
of our ships and lads go down valiantly as well.

Radio silence had been lifted. Navy warships
were tossing heavy caliber shells directly over the
Apache — and we were on the air. Sound effects
were plenty and varied, but certainly not imi-
tated; this was the real stuff! Fortunately our
studios and control rooms were effectively sound-
proofed, so the noises encountered were not loud
enough to drown out the commentator’s voice.
Transmission of on-the-spot news and commen-
taries continued directly to RCA at San Fran-
cisco, whose facilities were the feed-point for radio
networks in the U.S.A.

The description of General MacArthur’s forces
landing on the island of Leyte was rebroadcast
on the v.h.f. equipment. In the Luzon operation
the v.h.f. equipment was used to handle pro-
grams originating at distances of approximately
100 miles. These remote pick-ups were necessarily
relayed through intermediate stations at specific
points and also over telephone wire circuits dur-
ing certain portions of the span. All of this was
necessary to feed spot news to various radio net-
works in the U.S.A.

It was at this time that resumption of the pre-
viously silenced ‘‘voice of freedom” broadcasts
were again commenced. Using a frequency of 7795
ke., daily broadcasts were made to all friendly
guerrilla and civilian forces summoning them to
take up arms against the common enemy. Our
coverage of the Philippines was excellent on this
frequency. Obviously the Japs were hearing our
programs, but it is doubted that they particularly
enjoyed hearing them; for one thing, we rather
imagined they considered them a bit too close.

September 1945

S/Sgt. Mel Gade tunes the 10-kw. h.f. transmitter
final. Assistant Operator Pvt. Richard Budde checks
the transmitter frequency. Note the spare modulator
tube which is a water-cooled 10-kw. type 220-C.

Through grapevine channels information reached
us that Americans and Allies held as prisoners
of war in Japanese internment camps also were
picking up our broadcasts on concealed re-
ceivers. Of course the Japs did not permit in-
ternees to have receiving equipment of any
kind, so someone would mysteriously convert
the camp theater sound system into a receiver
long enough to pick up the Allied news broad-
casts. Just how they did it I have never been told,
but we do know that the ingenuity and cunning-
ness of these men managed to solve the impossi-
ble. News usually was passed around by word of
mouth, but in at least one case a single sheet of
news copy was secretly typed and circulated.
Even the civilian population was closely watched.
No short-wave receivers were permitted, and
those receivers containing more than the standard
b.c. band had all the short-wave coils removed.
This of course limited radio reception to two or
three local broadcast stations which were under
Jap control. So far as the average Filipino radio
fan was concerned, these Jap news broadcasts
indicated only how favorably the war against the
Americans was being waged and how badly our
troops were being annihilated, even to the day that
we actually landed on the island of Luzon.

Our equipment permitted operation on either
the short-wave or standard b.c. frequency trans-
mitter but both could not be operated at the
same time. Due to our position in the Leyte Gulf
some 350 miles south of Luzon, it was determined
that best coverage would be possible on our 7-Me.
channel. It was not until the Apache reached the

(Continued on page 84)
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THE CRYSTAL BALL

I

CONDUCTED BY A.

THIS department gets under way with
some lively and interesting discussions on post-
war amateyr station equipment design, construc-
tion and layout. Soon after the announcement ap-
peared in July QST7, material began to arrive
from you boys with the hot ideas! The quality and
quantity of the brain storms received shows that
much thought and considerable planning has al-
ready been devoted to the equipment and layout
for those all-important stations to be installed and
operated, come VJ + X.

We are pleased to present the following *pre-
views’’:from the logs of some of the best ‘‘crystal
gazers” in the business.

TWO-STAGE TRANSMITTERS

HEerBERT S. BRIER, WIEGQ, Indiana’s
SCM, wants c.w. and ’phone transmitters with at
least 200 watts input, using not more than two
stages in either the r.f. or a.f. circuits. WOEGQ
wants the whole rig to be fed from one power
supply. He writes as follows: “An 813 at 1500
volts will permit an input of 225 watts on fre-
quencies up to 30 Mc. The 813’s grid-drive re-
quirements (less than half a watt) allow it to be
coupled lightly to an 807 oscillator, so that ampli-
fier variations will not affect the frequency. Fun-
damental crystal operation with low-drift crys-
tals up to 14 Mec. and tripling from a 7-Me. crys-
tal to 21 Me. will be easy. For 28-Me. operation a
14-Me. crystal will be required, doubling in the
oscillator. With crystals as plentiful and cheap
as they are expected to be after the war, multi-
frequency operation can be obtained at low cost.
With such simple r.f. gear, separate inits may be
used for each band.

“A pair of 828s at 1700 volts will produce 300
watts of audio without the grids drawing power.
They will loaf along at 100 watts. A single trans-
former-coupled triode stage between the 828s and
& good single-button carbon mike will suffice.

- * Agaistant Editor, QST.

DAVID MIDDELTON,*

W20EN

“It would be even simpler if there existed a
series of tubes for modulators designed to run at
the same voltage as the companion r.f. tubes.
Such a twin beam tube could be built into one
envelope. Designed for a.f. work only, no com-
promise would be necessary for r.f. use.

“There’s my dream transmitter — 225 watts
input, 100 per cent modulated, with a single-unit
power supply.”

MODERN FEATURES FOR
POSTWAR W3JoP

T/Sar. GLenN W. Smrre, W3JOP, plans

the following postwar features for his station:

“Panoramic reception — Its advantages are

numerous and amateurs are sure to make the
fullest use of it. .

“ Modulation oscilloscope — Built info the
transmitter rack or cabinet, full information on
the percentage of modulation, c.w. characteris-
tics, and harmonics would be available continu-
ously. Not new, but a postwar necessity.

“ Electronic keyer — I want an electronic keyer
that automatically makes dots and dashes depend-
ing on the key-arm movement. Contacts would
be speeded up, especially with break-in operation.

‘“Band-edger” — For the v.f.o. controlled
transmitter, a visual ‘band-edger’ indicator (to
keep the operator from running out of the band
when hunting that open spot) would be a great
asset. It requires time to set up the conventional
frequency meter for each change in frequency.
With a ‘band-edger’ indicator, set to the cdge
frequencies, the operator would have no fear of
stepping on ‘forbidden freqs.’ Indications could
be by tuning-eye, relays, cut-offs, or lamps. The
system I have in mind has twin r.f. circuits cou-
pled to a conventional frequency meter with one
circuit tuned to the high end and the other to the
low end of the band, and with proper tolerances

taken into_account. Any r.f. passed by the r.f.

‘selector’ circuit would be automatically meas-

September Prize Winners

Contributors to the Crystal Ball Department are awarded monthly prizes consisting of a
$25 War Bond as first prize; $10 in War Stamps as second prize, and $5 in War Stamps as
third prize. One dollar in War Savlngs Stamps is awarded the writer of each additional
published letter not receiving a major prize.

The most interesting letters are selected by two members of the: Headquarters staff:
the conductor of this'department and a ‘“‘guest judge. » This"month’s’winners, chosenfby
F. Cheyney Beekley, W1GS{(QST’s%Advertising’Manager) and W20QEN, are: Francis K.
Campbell, W5IG]J, first prize; T/Sgt. Glenn W. Smith, W3JOP, second prize; Lt. J. C.
Phipps, USNR, W8SMH, third prize; Herbert S. Brier, WIEGQ; Henry B. O. Davis, W4HZI
B. F. Davidson, W6RWO; Warren A. Lanfer, Buffalo, N. Y.
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ured. The alarm amplifier output could be used
for relays, lamps, or any other indicator.
“Plug-in equipment sections — I’ll build my
transmitter in a ‘rack and panel’ or cabinet, with
each section or panel removable by just lopsening
a screw or two and sliding the unit out. All out-
side connections to the unit will be made through
banana-plugs and jacks or similar connectors
mounted rigidly on the rack or cabinet body,
making it unnecessary to disconnect any wires to
remove a section. All inter-section wiring would

be mounted permanently in the rack or cabinet..

This would quicken tube changes, wiring, check-
ing, cleaning, neutralizing and coil changes.

“‘Visitor’ indicator — Y’ever been interrupted
during a good QSO by the doorbell or telephone
bell? Why not mount visual indicators (small
colored lamps) on the operating table to indicate
the presence of a caller rather than allow the bells
to be relayed on the air. A switch on the operating
table, used to flash on'a ‘One moment, please’
sign, outside the front and/or rear door, would give
the op time to finish his transmission or reception.
A telephone extension should be located near the
operating table.

“ Dummy antenna — A dummy antenna should
be built right into the antenna tuner.”

FREQUENCY INDICATORS ON A V.F.0.

- WHILE gazing into my Crystal Ball I first
saw a pile of quartz crystals being gradually
pushed across the table towards the junk box by
a really stable v.f.o. unit.

This v.f.o. had a number of little neon bulbs
around the edge of the dial. When the dial reading
was 7000 ke. the first bulb lit, and, as the dial was
rotated across the band the bulbs would glow one
after the other until the last bulb was lit. The
dial then read 7300 kc. One of the bulbs indicated
the frequency (7185 ke.) of a schedule to which
my v.f.o. was tuned. (See Fig. 1.)

Upon looking in the v.f.0. cabinet, I discovered
my old crystals neatly connected into a buffer

Lighted Neor

ca//‘bra\ztea/ Dial 7185 Kc.

TUNING

Fig. 1 — Application of crystals (devices formerly
used to control transmitter frequency!) as indicators in
a v.f.o. WhenZthe v.f.0. isjtuned to the}frequency.of one
of the crystals the associated neon bulb lights, indicat-
ing the location of the variable oscillator. The unit,is
shown set up for a spot frequency schedule of 7185 ke.
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amplifier coupled to the oscillator. As the resonant
frequency of each crystal was reached in tuning
the oscillator, the little 1/25-watt neon bulb for
that crystal would glow.
oLhe arrangement appeared very convenient.
Besides having v.f.o. operation I had visual indi-
cation of where I was located in the band. If the
v.f.o. changed calibration for any reason it was
immediately apparent. The indication of band
limits also was very helpful.
. — Henry B. O. Davis, W/HZI

A HAM BUYS A RECEIVER IN °VJ+1

THE year is 19VJ + 1 and Joe Blow, a
ham who patriotically sold his gear to the armed
servicesin 1942, enters Honest Harry’s radio store.
The clerk approaches and, upon ascertaining that
Joe wants an all-wave receiver but only has fifty
bucks to spend ‘‘right now,” leads him over to
the counter and points to a neat job that has con-
trols labeled ‘‘Crystal Filter,” ‘“Noise Silencer,”
“LF. Band-Width,” “C.W.-’Phone,” “Band
Change,” “Bandspread Tuning,” and “A.M.-
F.M.”

Brother Joe lets out a whoop of joy, but is im-
mediately silenced by the thought that he has
but fifty bucks.

“Don’t let that worry you,” says Honest Harry.
““Look inside.” The lid is opened and there are all
the fixings crowded neatly into the cabinet.

Still the fifty looks very small, but now Honest
Harry is pulling out — yes; pulling out — most
of the gear. When he is finished there remains the
front panel with its controls and tuning condens-
ers and band-change switches, the chassis deck
filled with tube sockets, and a power transformer.
The speaker is separate.

“Now, we begin by plugging in the rectifier
tube, the filter condensers and the filter choke into
their sockets, one for each item,” he announces.
The power-output tube goes into its socket, and
another square box into an adjacent tube socket.
This, the clerk explains, contains all the resistors
and condensers used in the power-tube circuits.
To service the unit all one does is to remove the
box from its socket, remove the cover from the
box, and replace the defective part. Indeed, the
entire box is available in the store, both on an ex-
change basis or as an outright purchase.

Next the combination second detector, first
audio and a.v.c. tube is plugged in, with its asso-
ciated little black box, an i.f. transformer, and a
jumper box. This permits use of the set without a
noise-silencer circuit.

The if. stage tube, transformer, etc., are
plugged in, and 8o on until with proper equipment
a good receiver is available. _

So Joe Blow buys exactly fifty dollars worth of
receiver, giving him one stage of r.f., mixer, one
i.f., plus detector and a.f. — meanwhile mentally
planning on getting a noise silencer as soon as his
funds permit. He lets the speaker slide this trip.

It is now 19VJ 4 3. The same set purchased
two years previously is working. Joe turns off the
f.m. broadcast and tunes in 80-meter c.w. The
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noise silencer is on, the i.f. band-width ‘“sharp,”
crystal filter in, and two stages of r.f. and i.f.
give all the soup needed. Joe’s fifty-dollar basic
set is now grown up and doing a real job. And
Joe has not lost on his investment at any stage of
the game.

—Lt. J. C. Phipps, USNR, W8SMH
ADVANCFD THOUGHTS ON
EQUIPMENT PLACEMENT

Francis K. CampeeeLL, ‘W5IGJ, of Hous-
ton, Texas, did some serious and intense gazing
into his Crystal Ball, and recorded his findings in
an epistle from which we quote:

“How fortunate he is whose XYL selected such
a beautiful residence — a two-story job on a hill
in a diathermy-free region with a master bedroom
and clothes closet directly above the combination
den, hamshack and closet. An enterprising ham
could easily drill a water well through the floor of
the shack closet wherein to ground everything.
What a set-up the stacked closets offer! An 80-,
40-, 20- and 15-meter band-switching, c.w. and
’phone, 1-kw. rig mounted on an aluminum door
with supporting rollers, replacing the regular
door. A similar installation directly above, cover-
ing the higher bands, all remotely controlled from
the operating position. (See Fig. 2.)

“The blessing of my neighbors in general, and
my XYL in particular, will be lavished upon my
head for eliminating power-line feed-back and
unsightly exterior wiring by simply placing the
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Fig. 2'— Coordinated installation of transmitting
equipment in closets on two levels. Supply lines are
brought in underground. The 3-inch pipe extends down
into a well or other suitable, grounding arrangement.
This pipe also extends upward through the roof. Equip-
ment control and feed lines are run through the pipe.
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three-wire r.f.-choked 115-volt line underground.
These blessings may be withdrawn as soon as the
necessary antenna array for all the bands appear
above our domicile. But what is that I see sprout-
ing from my roof-top? I wonder if I could sell my
XYL on the idea that such a beautiful residence
should be protected from lightning. I could cer-

220-Mc.8AND |
ANTENNA

%2 1ncH P1PE ~—o]

!

144 -Mc BAND
ANTENNA

ONE INCH.
prPe T

50-Mc BAND
ANTENNA
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ROTARY BEAM

O/O
A&

te—THREE INCH PIPE

LOW FREQUENCY Jp A INSULATOR

DOUBLEYANI’ENM!

COAXIAL LINE —T7U

Fig. 3 — Coaxial antenna system proposed by WSIGJ
to eliminate unsightly roof-top arrays. Note the rotary
beam and the doublet antenna. This system is mounted
on an extension of the 3-inch pipe rising from the well or
ground under the house. This affords the lightning pro-
tection which is the main selling point used in persuading
the XYL to allow such a system on a de luxe domicile!

tainly prove the necessity of having a very high
and heavy conductor to carry the discharge direct
to ground, and what would be better than to bury
the end of a 3-inch pipe in the well below my rig
and extend it up through both closets to a point
about six feet above the roof, then reduce to 2-
inch pipe for ten feet, then add ten feet of 1-inch
pipe and ten feet of Y4-inch pipe for good measure,
so-as to provide lightning protection for our good
neighbors as well. (See Fig. 3.)

‘““After I have gone to so much trouble to pro-
tect the house (and neighbors) from lightning, I
am sure no one would object if I ran a few coaxial
cables on the inside of the mast pole to feed a
few elements and skirts and things attached to
the mast itself. And a half-wave doublet would
help steady the mast in a wind, wouldn’t it!”
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{Just how OM Campbell proposes to feed all
those gadgets on the pipe mast — and how well
they will work — he sayeth not! But we suppose
he will have another vision in his Crystal Ball by
the time he gets all that stuff erected. — EpITor.]

A SIMPLIFIED, LOW-COST
TRANSMITTER

THE postwar transmitter design submitted
by Warren A. Lanfer, of Buffalo, N. Y., includes
several interesting and versatile features:

1) A three-tube r.f. circuit, using 807s, re-
quiring only one 750-volt power supply with
suitable taps.

2) Complete front panel band- and frequency-
shift, including the antenna tuner.

3) A 50-watt r.f. output on all bands from 3.5
to 28 Me.

He plans to use low-frequency variable crystals
in a Tri-tet giving doubling and quadrupling
output to feed the final tube, which is always an
amplifier. A third tube will be switched in be-
tween the oscillator and the amplifier to furnish
additional flexibility for output on 21 and 28
Mec. The transmitter will include a pi-section
antenna coupler to which will be connected a 130-
foot end-fed antenna.

Variable frequency crystals will give a wide
range of output frequencies with a relatively
limited number of crystals. High voltages will be
eliminated from the coils and tuning condensers
through the use of shunt feed.

A few of the possible combinations are as fol-
lows:

Tri-tet . Output
Oscillator Doubler Amplifier
3.5-3.5 Me. Not used 3.5 Me.
3.5-7.0 Not used 7.0
3.5-7.0 . 7-14.0 14.0
3.5-10.5 10.5-21.0 21.0
3.5-14 14-28.0 28.0

Lanfer plans to build his transmitter and its
power supply into a single cabinet to be located
right on the operating table, thus providing flexi-
bility and operating convenience.

SPACE-SAVING TECHNIQUE "
FOR MOBILE GEAR ’

B. F. Davipson, W6RWO, of Sacra-
mento, Calif., has given considerable thought to
postwar mobﬂe and portable equipment design.
He suggests:

“Let’s build our porta.ble-moblle equlpment as
compact as possible. Take a look at your auto-
mobile and notice the unused space behind and
under the front seat. In some cars there is space
under the dash and in the corners of the luggage
compartment. Suppose you find an odd-shaped
space, say three inches high and eight or ten
inches wide and deep. Take a 2-X 8 X 10 inch
chassis and place subchassisin it for tubesand other
components. The tubes can be mounted parallel
with the normal top of the'chassis. This arrange-
ment will permit the unit to be mounted on the
back of the front seat, as in Fig. 4-A, ‘or even un-
der the seat in some installations. With modern
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components and miniature tubes, proper equip-
ment design will permit strange but efficient form
factors. See Fig. 4-B for a sample chassis layout.

‘“Maybe you don’t have space for one unit con-
taining all the necessary elements. Make up two,

7op plate
of &ﬁx/s

Shelves /'otr
o o Automobile
front seat

Bracket

Shelf

Shelves support

Controls

Bracket

(®)

th 4 — Unconventional but efficient placlng of v.h.f.
units for mobile operation. Intemnl shelves in a chassis
provide;locations for ooinponems, ‘as shown at)(A). An
unusual approach to equipment construction is de-
picted at (B) where a specially formed chassis and bracket
layout utilizes the space in a curved car body.

three, or even four units, each containing a por-

. tion of the gear and mount them where it is con-

venient and efficient. This has the advantage of
placing the r.f. unit as close to the antenna as pos-
sible and places-the power pa.ck near the battery .
source, thus shortening the primary leads.

‘““Just a note on efficiency. Watch your filament
load. Why use tubes with 0.3- or 0.7-ampere fila-
ments when 150- to 400-ma. tubes are available.
Let’s utilize a tube at its maximum efficiency and -
pick each tube for the job it has to do. Quick-
heating tubes in transmitters will save lots of
battery current!”

HOW’S YOUR CRYSTAL BALL
WORKING, OM?

TrE Crystal Ball Department solicits
letters and sketches describing your postwar plans
for that super ham station you have dreamed
about for these many long years. Send in your
ideas and rough sketches of your plans. We'll
pick out the items of most general interest and
maybe Harry Hick or Phil Gildersleeve will fix
up a drawing or a cartoon from your sketches.

Now is your chance to get your ideas on paper.
Maybe you'll win a useful prize that will help
pay for that new equipment!

Address your contributions to:

The Crystal Ball Department,
American Radio Relay League,
38 LaSalle Road, West Hartford 7, Conn.
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Hams in Combat

Last Stand at Calais

BY GENO*

X wasstationed in Dover latein May, 1940,
carrying out wireless maintenance work on a
fleet of minesweepers and patrol ships. Although
only a humble telegraphist I had been in radio
work during peacetime as well as being an old-
time ham, so it was not too remarkable that I
should-have been given the job.

I had completed the retuning of a converted
minesweeper and was about to walk down the
gangway when I was met by the chief telegra-
phist. “Hello, young fellow-me-lad,” he greeted
me. “I’ve got some news for you.”

“I hope it’s good news,” I replied.

His head went down. “Um — er — well —
you’ve caught up with a draft!”

Now a draft in the Royal Navy means either
a move or & new ship. Naturally, my spirits
dropped; I liked my present job. However, the
CT went on to explain that this was a special
draft which would last only a few days. He ended
by telling me to report to the flag officer the
following morning for instructions.

On the dot of 0900 this apprehensive telegra-
phist presented himself to the designated officer. A

flag officer is an imposing spectacle, even nowa- -

days, for he is entitled to wear an aiguilletie (a

twisted gold cord bent around the left shoulder,

terminating in two large gold tassels). Never be-

fore had I seen splendor from such close range.
* Name and rank withheld by request.
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My activity commenced with: “Sparks, here is your
first message. Get it off as quickly as possible!™

Naturally, I was impressed — decidedly im-
pressed.

Apparently I was expected. As soon as I had
knocked, entered and removed my hat, he greeted
me kmdly with: “Come_in. Sit down a.nd have a
cigarette.” I had never before been treated in
this manner by an officer. Always it had been:
‘- Stand at attention when you speak to an officer
— take that grin off your face — put your cap
on straight.”

I was told that I was to proceed aboard HM
Yacht Censored, first obtaininggall spares, tools
and gear that could possibly be required to keep
a set going continuously for three or four days.
On no account must the apparatus go off the air.
I was to keep continuous watch, taking down
everything that.came in. This seemed like a
tall order to one with only ham experience be-
hind him but I had done continuous operating
during contests, so why back out now?

The yacht was small, only about 200 tons, with
twin diesel engines and a maximum speed of about
14 knots. Her armament consisted of one dummy
three-pounder forward and & machine gun amid-
ships.

We sailed from Dover that afternoon under
sealed orders — destination unknown, mission
unknown. When & certain position was reached,
the orders were opened. “Proceed to Calais and
contact the sea transport officer.” This did not
sound very serious. Perhaps it wasn’t going to
be so much after all.
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We slid into Calais harbor a couple of hours
later. All was quiet —no guns, no sirens, no
planes. In fact, except for the large troop ships un-
loading tanks, all the world might have been at
peace.

After an hour of anxious waiting our command-
ing officer, who had gone ashore some time eaflier,
returned with a naval commander and an army
colonel. They came straight to the wireless cabin
and we heard their story. Fifth column activity
had disorganized the French lines and the nation
was collapsing rapidly. Our forces could hold
out for only a few days, in which time we were to
evacuate as many men in uniform as possible.
Speed was essential. Our yacht was the only
means of communication with England. On no
account were we to go off the air!

My activity commenced with: ‘“Sparks, here is
your first message. Get it off as quickly as pos-
sible!”’ It was a 200-word message explaining the
whole desperate situation to the War Office — at
the same time requesting reinforcements, adequate
air cover by day, together with transport facilities.

From then on things really began to move!

Darkness was falling fast, and with it came the
sound of planes and the French sirens. I was
about to experience my first air raid — and I had
a 200-word message to send! My hand went to the
motor-generator starter, then to the main h.t.
switch. I pressed the key with an anxious eye on
the hot-wire aerial ammeter. The pointer com-
menced to move slowly across the scale — one-
half, one, two, two and one-half. We were on the
air! One short call to the Dover w/t station and
back they came with a QSA5 R6 report. I replied
immediately, stating that I had an urgent mes-
sage. This I passed along, swinging into an easy
gait of 20 w.p.m. I had always been told that
“glow but sure” was the best policy — and, be-
" lieve me, it pays. On completing the 200 words
he came straight back with “UR 2012 R.” I
sat back with a sigh of relief.

By now the blitz outside had started in earnest.
The Germans, too timid to make a low-level
attack at specified targets, simply flew over with
load upon load of bombs, dropping them from
20,000 feet — too high for our machine guns and
antiquated a.a. batteries to touch the planes.

As there were no further messages to keep me
occupied, I found myself listening to the bombs
and getting more scared as time passed. What
was that? There was a long bump which sent the
ship rocking. (I learned later that this was my
introduction to the famous screaming bomb —
Hitler’s Secret Weapon No. 1.) Something hard
hit the deck forward. I looked out — the whole
of the fo’c’s’'le was illuminated as'if a fireworks
display was in progress. I heard a shout from
the bridge. ‘“Bosun, get that fire out!” Just
then the yacht gave a lurch to port from another
near miss and the ball of fire rolled off the deck
into the water. A near shave!

My stomach was turning all ways. Now I really
was scared! But this feeling didn’t last long, be-
cause just at that moment Dover started calling
us — and was he letting it rip! This was no ordi-
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nary fist; this bloke was using a bug. Bug keys are
forbidden in the service, so naturally I was a little
suspicious. I passed the headphones to the chief,
saying: “I don’t recognize that fist, do you?”

‘“Here! Get cracking, lad! That’s the warrant
officer himself,” was his curt reply. ]

I did not like this at all, what with bombs
dropping all around us and a bloke calling me up
on a bug at 25 w.p.m. Surely this was worse than
hell itself! How I managed to take that message
with only one repeat I know not to this day. My
hand was shaking with excitement, or panic, or
whatever you call it. My stomach was turning
somersaults and at the best of times I’d always
had a job writing at 25 w.p.m.

Next followed the decoding. That wasn’t easy,
either, although the chief did most of it. I don’t
remember the exact words, but the gist of it
was that we were to proceed with the evacuation
of troops with all speed. Air cover would be
supplied by day, for three days only, after which
we would have to get along the best way we could.

The remainder of the night was uneventful.
The raid continued into the small hours of the
morning, by which time it seemed as if the whole
of Calais were on fire. Lights were unnecessary in
the cabin for with the door open one could easily
read by the light from the fires. Several ships in
the harbor were ablaze, as well as storage houses
on the quayside.

Soon after dawn broke two Hurricanes came
over. They made short work of the enemy. I saw
one tackle three Jerries at once. By now messages
were coming in thick and fast — so fast, in fact,
that some of the crew had to be called in to assist
the chief with the decoding. The day wore on. I
was beginning to feel the strain of little food and
no sleep. Finally, around 4 »p.uM., the traffic slack-
ened off. The chief took the cans off my head,
saying that he would take a turn. What a reliefl

I took a stroll ashore. The place was a heap
of burning rubble. I walked ‘into what had
been a hotel. Everything was deserted except for

(Continued on page 78)

U. S. War Bonds for Stories
of War Service

QST wants reports on the experiences
of radio hams in active service on the
battlefronts — for immediate publica-
tion in this section, where feasible, or to
be held confidential where security con-
siderations so require.

Do you have a story of war service to
tell — either your own or that of some-
one you know? Then write us a letter giv-
.ing full details, including photographs,
clippings and other substantiating data
where available. If your story is pub-
lished in QST, you will receive a $25 U. S.
War Bond. Please indicate clearly on the
report if it is available for publication in
its entirety, if names, dates or places
should be deleted, or if all information
must be hel;i confidential.
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“Tom Thumb”

A Combination Single-Tube Transmitter-Receiver Complete with

-

BY PAUL J.

“It, dere, fellers,” said Tuffy 6L6G. “At last
dis guy SUGR gimme a rest wid dis conbinashun
oscilliater 'n’ reception committee. Boy, shur’sa re-
lief from wot Fred Sutter 'n’ sum o’ youse guys had
me doin’. Dat 8QBW sure boined me up more'n
once wid his gestoppo tackicks. Dese Ll 79s er
6Y7Gs ’r sure swell pals —'n’ cheap too. Dey kin
wotk bote en’s agin de mittle widout lettin’ ya down.
Youse kin use dis lil peewee fer dat State Guard 5-
watt eighty meter ban, too, widout no trouble as well
as bein’ swell fer de emoigency woik when we gits
bak on. Well, gang, *slong 'n’ 78. BCNU, I hope.”

"Mou Taums” is a small, compact, com-
plete little c.w. rig just a mite bigger than the
QSL-type rigs. Both transmitter and receiver are
mounted on a single chassis, primarily designed
for QRP work and AEC emergency service.

The rig is designed primarily for the 40- and
80-meter bands, and while not of high power —
around 6 or 7 watts output — it can serve very
readily in local emergency service. In fact, it
would be very suitable for the recently authorized
3.5-Mec. band State Guard WERS service.

The Circuit

The circuit for “Tom Thumb,” shown in Fig.
1, really comprises two separate units. The 79
(or its octal-base counterpart, the 6Y7G) is™a
twin triode with the grid of one section connected
* 868 Whittier Blvd., Grosse Pointe Park, Detroit, Mich.

Top view of the “Tom Thumb” transmitter-receiver.
The 79 tube is in the rear and the 6X6GT in front. Along
the front. edge are the screwdriver-tuning openings, the
regeneration control knob, and the atdio-output socket
for, making connections to an external audio amplifier.
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to a cap at the top of the tube. This latter section
is used as a detector in a single-tube regenerative
circuit, while the other triode section’is used as a
simple tetrode crystual oscillator.

* Fig. 1 — Circuit diagram of "T;):m Thumb.”
C1, C2 — 140-pufd. dual ceramic trimmer.

Cg, C4, C7 — 100-pufd. mica.

Cs — 3-30-yufd. trimmer.

Cé — 100-uufd. midget variable.

Cs — 0.01-4fd. tubular, 300 volts.

Cg, Cio, C11 — 8-ufd. 400-volt electrolytic.

Ri1 — 50,000 ohms, 1 watt.

Rz — 2.5 megohms, 14 watt.

Rs — 6,000 ohms, wire-wound.

Re— 25,000R<:hms, 2 watts. (May be replaced by slider

on Rs.
Rs — 25,000 ohms, wire-wound. (Slider optional.)
Li, L2, La, Ly — See 'coil chart.

Ls, Le — 15-h. filter choke.

B — 60-ma. pink-bead dial lamp.

S — S.p.d.t. switch.

T — 450 volts, c.t., 40 ma.; 6.3-volt filament. -

Several novel features are provided, being the
use of a dual ceramic band-set condenser to tune
the tank circuit of the transmitter and the tuning
circuit of the receiver. This makes it possible to
set the trapsmitter tuning at the best possible
position for the crystal; once adjusted, it is not
likely to be jarred off tune by handling. It is possi-
ble also to tune very close to the desired frequency
for the receiver and then simply use the band-
spread condenser for slight variations caused by
the antenna or other detuning effects. The dual
ceramic condenser has a capacity of 140 upufd.
per section. It is adjusted through small holes
in the chassis, This system was adopted to elimi-
nate as many controls as possible, after the style
of police’ and other' equipment designed for
emergency use.

In lieu of the dual ceramic condenser, small air
trimmers oould be mounted in the coil forms for
band-setting controls. This would simplify con-
siderably the wiring of the coil sockets, and give
more flexible control for quick crystal change-over.
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Since, in the sort of service in
which the rig is designed, long-range
reception is not necded, the single- |
tube regenerative receiver is all that |
is required. If greater output is
wanted for loudspeaker operation,
a simple single-tube amplifier, such
as the circuit in Fig. 2, should prove
adequate. This stage could be built
into a small speaker case with fila-
ment and plate power supplied
from the main rig.

Regeneration for the receiver is
controlled by means of the shunt va-
riable-resistor and fixed-condenser

method which is very quiet in opera-
tion and has a minimum detumng
effect.

The grid-leak resistor and con-
denser for the receiver grid ecircuit
are mounted on the top of the coil with theantenna
lead attached through a small 3-30-uufd. mica
trimmer condenser for proper adjustment and
elimination of “‘dead’ spots in the tuning range.
The transmitting coil also has its antenna connec-
tions at the top of the form, thereby avoiding the
necessity for feed-through insulatorsin the chassis.

Because the 79 or 6Y7G tube has a single
cathode terminal, a change-over switch is neces-
sary to provide proper operation of either the
transmitting or receiving portion of the rig. In the
event that 6F8G or 6C8G tubes are used, only a
single-pole sifigle-throw switch is necessary in-
stead of the double-throw single-pole type, since
in the latter case only a stand-by switch is needed
to cut off the plate supply from the receiver
when transmitting.

Fig. 2 — Circuit diagram of an”audio amplifier for
the "Tom Thumb” receiver.
Ci — 0.01-ufd. paper.
C2 — 10-ufd. 50-volt electrolytio.
R1 —0.25 megohm.
R2 — 0.5-megohm potentiometer.

fo— 3" — @ o SuIr comoe gq c, 15"~
AMP POWER

Bottom view of the “Tom Thumb” transmitter-receiver. The filter
chokes are fastened outside the right-hand end of the chassis, the filter
condensers being mounted inside. The bandspread tuning condenser for
the receiver may be seen to the left.

The 6X5 rectifier was selected because of its
small size, but an 80 could be used since a 5-volt
filament winding is available.

Power for the transmitter is taken off after the
first filter condenser, to obtain as high voltage and
therefore power input as possible. The writer has
found that in ¢.w. operation such simple filters are
ample for a clear signal. This connection also elim-
inates voltage drop through the filter chokes.

Construction

The chassis is of the QSL type but it is one-
half inch longer in order to accommodate the
power transformer, the two tubes and the two
coil sockets. It is a simple affair bent-up from
sheet aluminum in a manner similar to that used
in the other recent rigs described by the writer.
The template sketch given in Fig. 3 shows the
disposition of the various units.

The crystal socket may be of the 5-prong wafer
type, mounted on the inside of the left panel with
holes drilled 84-inch apart and of sufficient diam-
eter to clear the crystal plug-in pins. The ce-
ramic condenser is mounted on the right side with

a small spacer to insure ample clearance from the -
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operation. With the power transformer

WASHERS

specified, around 8 watts input power
can be had; if the slightly larger Thor-
darson T-13R11 transformer is used,
about twenty-five per cent more input
power can be obtained. This latter
transformer would take up no more
chassis room.
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Fig. 3 — Chassis dimensions for the *Tom Thumb” transmitter-
receiver showing the location of the various components.

49



panel. Holes are drilled in proper position for
screwdriver adjustment.

The lay-out is such that the right end is really
the front of the rig, with the stand-by switch at
the left, the regeneration control at the right, and
the headphone and key terminals at the left and
right of this “front” face, respectively. The re-
ceiver bandspread-condenser control also is on this
edge. The tubes are mounted nearest the trans-
former, with the coil sockets at the opposite end
from the power transformer. '

In the event an amplifier is wanted, the power
take-off socket can be mounted as indicated, with
suitable connections. A small light could also be
furnished for night operation in the field. All other
component placing is clearly indicated, and no
difficulty should be had in building up “Tom
Thumb.”

Adjustment

In first adjusting this little outfit, the regener-
ation control should be manipulated so that the
regeneration noise is just starting, since this
point is the most sensitive one for c.w. reception.
The tuning condenser then is set with the screw-
driver adjustment until the desired frequency is
found, then the bandspread condenser is adjusted
to give the best pitch for clearest copy.

The bleeder-resistor tap should be adjusted so
as to give smoothest control of regeneration.
Different tubes may require a change in this
setting. Experimentation for the proper value
of resistor, R4, for most efficient detector operation
may be needed.

In adjusting the transmitter, the plate current
at resonance should light the 60-ma. bulb to
around medium brightness, since the 79 or 67YG
tube draws around 35 ma. However, for short
periods and intermittent operation, a higher
plate current may be drawn from the transformer
without danger of overheating. As previously
mentioned, the plate-voltage tap for the trans-
mitter is taken off at the first input condenser
of the filter circuit. In the event of a rough signal,
this tap may be moved to the second condenser

. which would then give better filtering, but with
a slight reduction in voltage.

It is the hope of the writer that this little out-
fit will prove to be a useful type for AEC work,
since large numbers could be built and tuned to a
given net frequency.

COIL TABLE
Band L1 la

Receiver: 1750 ke.| 70 turns | 20 turns No. 30 d.s.c. wire
3500 ke.| 35 “ |10 on 1¥4-inch form
7000 ke.{ 15 * 8 close-wound
14000 ke.] 5 * 4 ¢

Ls

Transmitter: 1750 ke.| 40 turns | No. 22 s.c.o. | Spaced to give coil
3500 ke.] 28 ** | No.22sas.0. length of 14
7000ko.| 18 * | No.18enam.| inches
14000 ke.] 10 * | No. 18 enam.

L4 Number of turns to be determined experimentally to give proper
plate eurrent readings when tuning at crystal frequency.
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OUR COVER

DEesriTE a probable first-glance impres-
sion of tropical pleasure cruising atmosphere on
this month’s cover, there is both a radio angle and
a serious purpose involved. This is a picture of
the radio ship Apache. Of particular interest are
S/Sgt. Melvin W. Gade adjusting the v.h.f.
antenna and the GI helmet used as an improvised
corona ring for the medium-frequency broadcast
antenna. Offictal U. S. Army Signal Corps pholo.

FOOTNOTES

TaE tale of how the veteran Apache was
converted into & radio ship and the part it played
during Allied landings in the Pacific zone is told
(p. 39) by Lt. Anthony W. Borgia, W6EOU.
Lt. Borgia served aboard the Apache as trans-
mitter officer during both the Leyte and Luzon
invasions. His yarn was written in the Philippines
but he returned to the U. S. A. on a 30-day leave
just in time to supply the qualifying quota of
autobiographical data. In his own words: “I
was first licensed in 1928 with the call W6EOTU.
I was very active on 7-Mec. c.w. handling traffic
during the years 1929 to 1933. From 1937 to 1941
did extensive ’phone operation on the 3.5- and
14-Mec. 'phone bands. Made WAC on both
’phone and c.w. Became a member of the Royal
Order of the Wouff Hong several years ago. Was
one of the first West Coast c.w. amateurs to make
contact with WFA — the first Byrd Antarctic
Expedition at Little America — using 35 watts
input to a pair of '10s in a self-excited rig. Hold
first-class radiotelephone and second-class radio-
telegraph licenses. Inducted into the infantry in
1941; later transferred to the Signal Corps. Served
as enlisted radio operator on an Army transport
for about a year. Was sent to Australia in 1943
and saw duty in New Guinca and the Philip-
pines. Received my commission in November
of '42 at Fort Monmouth, and by now have
served approximately 33 months overscas.”
. . . Albert Kahn, W9KYM, not only is an
authority on microphones — he’s the founder and
for the past fifteen years has been president of
Electro-Voice — but is well able to explain in
ham language how they work (p. 34). An old-
timer in ham radio and a qualified member of the
20-Year Club, Al Kahn used to be steadily active

“on the air, and will be again when the gong sounds.

A c.w. man at heart, he has been ORS through the
years and — amazingly enough — only occasion-
ally on ’phone. The answer? Ham radio is a hobby;
microphones are a business. The former dates
back some 23 years (Al was first licensed in 1922
as 9BBI), but microphones a mere 17. Al, like a
lot of others, started with a Ford spark coil, 14-kw.
spark, 1-kw. spark, “five-watter,” “fifty-watter,”
et cetera. He has enjoyed all phases of ham ac-
tivity — traffic, rag-chewing, DX, mobile, an-
(Continued on page 98)
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Writing from  somewhere in the Pacific,
WS8MXC recently requested technical dope on a
captured Japanese transmitting tube. In closing
he remarked: “1I'd write the manufacturer but I
can’t read the language, and anyway I suspect
there would be a slight delay in delivery.

According to information from a Central
Pacific base, a small lightweight soldering iron
for usein instrument repair work of a delicate
nature has; been developed. The iron can be
brought up to effective temperature in 45 seconds.

The heater assembly consists of a transformer
having an output of 6 to 12 volts, with a current
capacity of 10 to 30 amperes. Two carbon elec-
trodes from a BA-30 flashlight cell are used, the
soldering iron tip being inserted between these
two rods. At the point of contact between the
iron tip and the carbon rods a high resistance
contact results, forming a small electric arc. The
heatj developed at thesejpoints of contact heats
the iron. ‘

- ¢ ¢ 6 =D

P. R. Mallory and Co. have announced the
development of a successful radio-frequency igni-
tion system for aircraft which it is elaimed has
many advantages over conventional methods.
Low voltage is generated by a magneto and dis-
tributed through shielded leads to the spark plugs.
At the manifold ring the low-frequency energy
delivered by the magneto is converted to a radio
frequency of 2 to 3 Me.

Streamlined antennas for vehicular radio in-
stallations, developed by the U. S. Army Signal
Corps, are not only smaller and lighter than the
old type but do not shake and whip when the
vehicle traverses rough ground. Nor do they drip
water over the mast base onto the radio set.

The spring of the new mast bases consists of a
bundle of piano wires enclosed in a flexible metal
sheath. These wires are fastened at one end, the
other ends being held in a brace which allows
free linear movement when the mast is deflected.

Mast sections to go with the new bases are each
three feet long (though of different diameters) and
are made of lightweight tapered steel tubing, cop-
per plated for surface conductivity and painted
for weather resistance. There are two sizes of mast
base, the smaller one being used with 6- and 9-foot
antennas and the larger with 15-foot antennas.

According to Dr. Joseph Needham, head of the
British Scientific Mission in China, Chinese
scientists, working with meager apparatus and
under almost unbelievable handicaps, have devel-
oped a new type of quartz crystal which is now
being used to stabilize radio transmissions.

September 1945

Foresight? In 1911 the chief engineer of one
of the leading American radio companies re-
signed his position and accepted an executive
position with a manufacturer of sewing machines
at a reduced salary. In explanation he made the
statement which follows:

‘““Wireless communication has about reached -
its peak and only a few minor improvements are
possible. On the other hand, the sewing machine
industry is growing rapidly and within twenty
years every household in the world will own its
sewing machine."”

— Break-In (NZART).

— 08 e

-A four-page pamphlet titled ¢Television as a
Career,” containing a bibliography of recent lit-
erature on television and illustrated with pictures
taken at Station WRGB, has been prepared by
the transmitter division of the General Electric
Company. It is available free on request to the
Publicity Section, G. E. Electronics Department,
Schenectady, N. Y.

The progress that mobile radio has made in the
past twenty-one years is graphically illustrated
by the photographs below. The large picture,
taken in 1924, shows the cumbersome equipment
then necessary for mobile radio transmission. The
insert shows a Motorola handie-talkie being used
to do the same job today. The 1924 unit was de-
signed by Westinghouse for use in connection
with relays to their pioneer radio station, KDKA,
in Pittsburgh, Pa. It was comprised of a quarter-
kilowatt transmitter mounted in a truck body

‘nine feet long by six feet high. Power was ob-

tained from a 110-volt lighting circuit at the point
of program origin. The 33-foot antenna was
made of three sections of copper pipe and was
stored under the truck when not in use. Today,
the same type of work that required over a ton of
equipment in 1924 is accomplished by the self-
contained 5-pound two-way handie-talkie.




INTS = KINKS

FOR THE EXPERIMENTE

A CONDENSER CHECKER:AND
OUTIPUT METER '

AN EAsILY constructed condenser checker
and output meter is shown in Fig. 1. I used a 2E5,
but a 6U5 or a 6E5 would work just as well. Pro-
vision is made for two sets of test prod connec-
tions. Prods A are used for checking condensers,
either paper or electrolytic. Prods B serve as an
output meter or signal tracer, in the a.f. portion

6ES, 6US,
2ES

RFC
+ -

To filament
supply

£ Ra
¢
c L
apw +80 -8
TEST PRODS "B’ 200-300¥.

Fig. 1 — Condenser checker and output meter using
a “magic eye” tube. Ri is adjusted until shorted prods
A will close shadow. Ry is 3300 ohms in W7FGB’s
tester. Rs is a 100,000-ohm potentiometer. C1 and C2
are 0.01-ufd. 600-volt paper. The r.f. choke was sal-
vaged from an old b.c. receiver.

of a receiver. The value of R; (about 3300 ohms)
is adjusted until the shadow just closes with
prods A shorted. R; is a gain control. The condi-
tion of condensers can be determined after a little
practice. The polarity of the prods should be
observed in checking electrolytic condensers. —
L. R. Hecox, W?FGB.

BLUEPRINT NAME PLATES

IN Hints and Kinks for April, 1945, Earl
Schoenfeld wrote regarding equipment name
plates from hand-drawn negatives.

I have used a series of name plates of this gen-
eral type but made a little differently. I, like
many other hams, do not own photographic
equipment and would, no doubt, make a mess out
of any attempt to handle the stuff.

My name plates are drawn with black drawing
ink on pure white paper, then taken to my blue-
print maker and photostated. Care must be
taken in cleansing the original drawing since the
photostat will show dirt marks as well as the
drawing. These prints turn out very well and are
glued right to the panel with any good grade of
glue, or they can be glued to a thin sheet of brass
to make the usual type of removable name plate.
The background of the print is more gray than
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black and looks well on either gray or black
panels. After the glue has dried, the surface of the
print is given a coat of lacquer (clear fingernail
polish) and when dry will remain new-looking for
a long time.

A word about the cost. An 814 X 11 inch
drawing will hold about 12 switch plates or about
70 small one-line name plates (114 X 15 inch) and
costs 30 cents to photostat.

It pays to make your own and have just the
wording you want and any design you want. Of
course, your own spare time labor comes cheap
and a bottle of glue will last a long time.

Hams who do not have a large amount of blue-
printing and photostating done may have to pay
a little more for their prints, but even so it is
worth the additional cost. — Charles F. MchMor-
row, W1KLN.

A SUBSTITUTE DISCRIMINATOR
TRANSFORMER

EXPERIMENTERS constructing f.m. car-
rier-current receivers usually have difliculty find-
ing a suitable discriminator transformer. I made
an excellent transformer from an ordinary 2.5-
mbh, r.f. choke.

First, disconnect the two middle pi windings as
shown in Fig. 2. (A sharply pointed pencil makes
a good tool for this job.) Mount the choke on a
terminal strip and connect the wires to the termi-
nals as shown at (A). The transformer is then
connected into the circuit shown at (B), using

2.5mh. rfchoke

2 5 6 L.
Multi-lug terminalstrip (A)

Ibvate 1 3 oHe
limiter g‘ ,fC; R3 %C‘ dudio
S g Lo
el 3 E e £ TS

‘ ®

Fig. 2 — Discriminator transformer for Lf. receivers
made from a modified 2.5-mh. r.f. choke. (A) shows the
operation performed on the choke and the method of
mounting (B) shows the numbered connections of the
transformer between a limiter and a diode. The values
of C1, C2 and Cs will depend on the frequency in use.
The values of Ri, Rz, Cs and Cs are those normally used

in such a circuit.
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trimmer condensers of suitable capacity to oper-
ate on the frequency desired. In my receiver, I
used 360-uufd. trimmers to cover the range from
69 to 130 ke. The transformer should be mounted
adjacent to the trimmers. I cut holeg through the
chassis to permit adjustment of the variable
trimmers. — G. A. Lyerly, 403 65th St., N. E.,
Washington 19, D. C.

MINIATURE BASS REFLEX CABINET
WHETHER it's a three-, four- or a five-
inch speaker on your communications receiver or
a midget broadcast receiver, the quality of re-
production will be greatly enhanced by mounting

AL SN

’ Crc ey /Agu//t'
[]
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0 Gritt cloth
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g X Z holes
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Y le—Cigar box

Fig. 3 — Cigar-box bass reflex cabinet for a small
speaker. The holes may be covered with cloth.

the speaker in a bass reflex cabinet. A cost-free
enclosure can be provided through the use of a
cigar box obtained from your friend in the corner
store. Cut a round hole of the proper size in the
bottom of the box for the speaker as shown in
Fig. 3. Then cut a rectangular aperture below the
speaker hole. This should have an area approxi-
mately one quarter that of the speaker opening.
A small notch cut in the lid will permit the
entrance of the leads. Then nail the lid tight. The
improvement in quality will surprise you! —
M. V. Winston, W2EZC.

WIRE-LOOPF FORMING TOOL

HEERE’S a handy tool for forming loops of
wire to fit over meter studs or bolts. Take a screw-
driver having a tapered shank and grind or file off
the blade or bit of the serewdriver. If the shank
is not tapered sufficiently, cut it down until you
have a round tool, shown in Fig. 4, slightly
larger than the diameter of the studs to be fitted
with loops. (A tapered shank permits the forming
of various sizes of loops, thus one tool will take
the place of several.)

—t

Fig. 4 — An easily made tool for forming wire loops.

Now, by grasping the end of the wire with a
pair of long-nose pliers, you can wrap the wire
around the tool. A little practice using scrap wire
will result in a neat, professional-looking loop. —
Bert Felsburg, W8V D,
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SCOTT SHIPBOARD RECEIVERS

THE c.w. gain of a Scott receiver is greatly
improved by connecting the switch contact points
marked “Mod” and “C.W.” on the reception
switch._This is not my brain storm but I have

. used this set-up for the past eight months and

have not had any trouble with this modified ar-
rangement. The modulation gain goes down
slightly, but the improved c.w. reception amply
compensates for this. — Irving Landow, RM2/c,
Navy 920, FPO, San Francisco.

FOX-HOLE RADIO

MaNY reports have been circulated con-
cerning the various types of fox-hole radio sets
constructed by members of the armed forces
throughout the world.  _

Naturally, tubeless and batteryless radios must
be used by most of the boys in the field. Few
parts dre required for a razor-blade set. The
most difficult item to locate is a pair 6f ‘phones.
The wire may be hard to obtain, but the rest of

" the parts usually will be available.

Fig. 5 shows both the schematic and pictorial
diagrams of a typical razor-blade set using parts
found in most localities. )

Armed Forces radio stations up to twenty-five
miles away have been heard, using a fairly good
antenna and ground. Greater distances have
been reported on similar sets.— Lt. Paul M.
Cornell, SC, W8S8EF1V.
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Fig. 5 — Razor-blade radio used by W8EFW in South
Pacific. A pictorial layout is shown at (B). The schematic
diagram is shown at (A).

A — Antenna connection. This nail also fastens the
coil form to the baseboard.

B — Baseboard. 4 inches square, !4 inch thick.

C — Coil form. Wood block, 334 inches long, 2 inches
wide and }{ inch thick.

D — Areu of coil scraped clean along arc of switch ‘arm.

G —.Ground connection. This nail also fastens coil

__ form to baseboard.

J —Jacks for *phones. Paper clips held down by tacks.

P — Detector. Pencil lead wrapped with copper wire
and resting lightly on razor blade. Some ad-
justment of the location and pressure of the
lead on the blade may be required.

R— Razo(:-k blade held down and connected to wire by

tack.

S — Screw or nail for pivot of switch arm.

SA — Switch arm made from paper clip.

T ~— Thumb — or any kind of tack.

W — Coil winding, approximately 175 t. No. 26 in-
sulated wire.
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ORRESPONDENCE FROM MEMBERY

The Publishers of QST assume no responsibility for statements made herein by c;)rrenpondents.

GI PROCEDURE AND THE HAM

Hq. AAF, Office of the Air Comm. Officer,
‘ Washington 25, D. C.
‘Editor, QST:

I have read with interest the article *“ Military
Radio Operating Procedures,” in July QST by
Lt. Col. Robert Iertzberg, W2DJJ, and }I
would: Jike to pass on a few comments which I
think would be of interest to,the ARRL members.

During the past year I have represented Head-
quarters. Army Air Forces in discussions which
have taken place concerning postwar allocations
of radio frequencies. Throughout this work I have
had an opportunity to observe the reactions which
various officers of the Army and the Navy, to-
gether with other government officials, have to-
wards the radio amateur, and found it interesting
to determine just why it was that there was a
universal belief that frequencies should be pro-
vided for the amateur in the postwar picture.
Strange as it may seem, these universal beliefs
were not all based upon the same reason. In gen-
eral, the amateur and his hobby has been ac-
cepted as a national requirement for one of the
following reasons:

1) Heprovides a large pool of specially trained
technicians who are available as radio operators
and maintenance persongel in times of national
emergency.

2) He provides a vast network of communica-
tions circuits which are available for the public in-
terest during periods of disaster.

3) He develops through his research and ex-
perimental work equipment of value to the nation.

4) Frequencies assigned to amateurs form,a
supply which can be readily tapped in times of
emergency for expanding military requirements.

It goes without saying that the first reason is

most predominant. However, I was quite sur-'

prised to find that there are a few officials who, if
it were not for the last reason, would look with
disfavor on allocating to the amateur these much
sought-after frequencies. These officials unfor-
tunately passed judgment from swivel chairs in
Washington and have not had the opportunity to
obtain first-hand observations of the magnificent
work accomplished by the amateurs in the field.
Although they are in a distinct minority there are
others who are concerned over the fact that many
amateurs now in the military services continue
to use informal procedures and ham expressions
at variance with those approved in the various
Joint and Combined Communications Board
publications. The reason for this use of improper
operating procedures obviously is the result of

habits built up during many years of peacetime

operations using informal procedures.
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