


For the amateur who is interested in a means of consistent radio communica-
tion there is the Collins 250A Transmitter, one of the 200 Series so widely used
in various commercial services. The cost of this transmitter is low because
automatic tuning is not used and expensive control circuits are eliminated,
but it hasthe same general design and excellence of construction of the larger
and more complicated 200 Series Transmitters. All parts in the 250A are easily
accessible through the use of Collins demountable deck construction.

The appearance and finish of the equipment is commercial in every respect
and the transmitter is free of unnecessary gadgets.

Convenient frequency change is accomplished by the use of pretuned tank
circuits in the low level stages and simple plug-in coils in the output circuit.
Frequency range is 1500-30,000 kc. The tube complement is low in cost, con-
sisting of 1=—C-100D Oscillator; I—61L6 First Amplifier-Doubler; 1—6L.6 Second
Amplifier-Doubler; 1—6L6 Third Amplifier-Doubler; 1—-CK70 Intermediate
Amplifier; 2—805 Final Amplifiers; 2--C805 Meodulators; 2—872 High voltage
Rectifiers; 2-——5Z3 Low voltage Rectifiers.

Power output of 300 watts phone and CW makes the 250A a dependable DX
getter and at the same time is easy on the light bill, Very moderately priced,
the Collins 250A has everything you need to do a real job.

COLLINS RADIO COMPANY
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The New 1938
SUPER SKY RIDER

You can try any new Hallicrafters’ receiver for 2 ten day free trial period without obligation,
Simply send your order for any receiver with a $5.00 deposit. Then leave a deposit with your
express agent while vou try the set for ten days, which deposit he will return to you if you return

the set. I will do all I can to see that you are 1009, satisfied with what you get from me.

You can trade in your present receiver for a liberal allowance on a new 1938 Hallicrafters’ model.
You can buy on terms arranged to suit you with a minimum finance charge, and I finance my paper
so the entire transaction is between you and me. Your orders and inquiries are personally z.ttenzfed
to by Robert Henry, WOARA, an active amateur twelve years; M.L.T. graduate E.E.; owner of
Henry Radio Shop selling amateur supplies for eight vears. You can reach me by letter, phone,
telegram, or visit neagly any hour of the day, any day of the year. I will do all T can to give you
better and more complete service than you can get elsewhere. Let me help you with your prob-
lems. Write to me for any information.

You don’t have to wait until you have ready cash. Order any receiver now on Bob Henry’s
easy credit plan. You get the most prompt shipment of your order and my terms are simple and
economical. Just send your order with two creditreferences and tell me what you wish about yourself.

THESE TERMS SAVE YOU MONEY, TIME, EFFORT! Please compare them with others
Model of Receiver Cash Price  Down Payment 12 Monthly Payments
Sky Buddy eren $29.50 $5.90

¢ hief veen 44,50 8.

a

allenger & speaker....

v Challenger & crystal.....

Sky Cha lpqur’ xtal, speaker......

Super Skyrider........o.rnvunen.en

Super Skyrider & speaker. .

Super Skyrider & crystal

Super Skyrider, xtal, speaker. ..

Ultra Skyrider.seevierconenn.

HENRY RADIO SHOP
211=215 North Main Street Butler, Missouri

Say You Saw It in QST — It [dentifies You and Helps QST
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STANDARD

“SUPER-PRO™

POWER SUPPLY CHASSIS

STANDARD “SUPER-PRO™
IN METAL CABINET

STANDARD *“SUPER-PRO"

RECEIVER

DESIGNED and built with the famous
HAMMARLUND painstaking care and
skill, the new ““Super-Pro"" provides a new,
outstanding degree of efficiency on 10
meters! Using two stages of R.F. on all five
bands, including the 20 to 40 mc. band, this
model affords a sensitivity of 0.8 micro-volt
(30% modulated) with a signal to noise
ratio of 6 to 1 on 28 me.! In addition, the
image rejection ratio on 28 mc. is 150 to 1!
A special electrical band spread system
spreads the 28 to 30 mec. band
over 90 divisions of the dial.

CHASSIS

Other unusual new “Super-Pro” features are—
direct tuning accurate to within 14%; calibrated band-
width, beat oscillator, sensitivity, and audio gain con-
trols; stand-by, A.V (‘:.-Manuel, W.-Mod. switches;
8 motal and 8 glass tubes; separate humiess power
supply; rugged self-contained tuning unit with trouble-
free cam knife switch, etc. Tuning range of 10 meter
model from 1.95 to 40 mc. Model for ,54 to 90 me.
range, with all of above features, also made. Either type
dvaila(;le in crystal or standard form, for table or rack
mounting.

Complete details appear in special “Super-Pro”
bulletin. Mail coupon below for your free copy!

HAMMARLUND MFG. CO,, INC.
424-438 W, 331d St., N. Y. City

[1 Please send me new ‘‘Super-Pro* bulletin.
1 Please send me new **37* catalog.

Name. . covereiiiiiiiiinrinrerennanns
Address.ccoveireriiiniiniiiinnnenss
City......ov.o .. State......... Q-8

Say You Saw It in QST -— It Identifies You and Helps @87




Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League's field organization are made by the proper $.C.M., elected by members in each Section
listed. Mail your S.C,M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell

him your DX, plans for experimenting, results in 'phone and traffic. He is interested, whether you are an A.R.R,
ST at the newsstands; he wants a report from every active ham. If interested and qualified for O.R. S., O.P.S.

or get vour

or other appointments he can tell you about them, too.
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T strikes us that the 30-Me. band isn’t so en-
tirely dead this summer as amateurs com-
monly believe. On several oceasions recently,
when no signals at all were to be heard on the
tuner, we have sent out a CQ and received an-
swers from two or three fellows. It seems that
they were just sitting there, waiting for someone
to calll
We suspect that too many of us have the habit
of just listening briefly on the band and, hearing
nothing, concluding that it is “dead to-day.” Of
course if we all did that, all our listening wouild
always disclose a silent band. Moral: give 28-30 a
whirl; you'll be surprised. Or, as some of our
friends put it, *“Ya gotta make calls if ya wanta
get results.”

THE telegraph code is commonly said to be
made of two elements, the dot and the dash.
We would like to observe that that is only two-
thirds of the story. There are three elements: the
dot, the dash, and the space. Of these, we sorne-
times think the space is the most important. The
relative length of dots and dashes can vary over
wide limits without disturbing the readability of
the signals, if only the spacing is correct.

The most common sending error is bad spacing
within letters, the thing that makes CQ sound
too often like NNMA or NNMET. Again it is the
spacing that is at fault when TEST becomes NsT.

But of all the spacing errors, the one whose
correction would confer the greatest boon upon
us is the failure to leave a space between words or
between the repetitions of a call. Particularly
when calls are run together, there is nothing to do
but reduce the hogwash to paper and see where
the dividing lines ought to be drawn. It takes a
mind-reader to hear ¢1IMARHCIMARHC! on the air
and realize without writing it down that some-
body is calling mo1MAR in Ecuador and forgetting
all about the third element of the telegraphic
vode, the space.

r FHE R scale for expressing signal strength is
supposed to be dead in amateur radio. Long
live the S scale!

We used to talk Rl to R9, but the time was
reached when amateur radio, or at least the tele~
graphie portion of it, almost universally adopted
the RST system of reporting signals. Under that
system, R refers to readability, expressed as

QSA1L to QSAB, and so we no longer want touse R
to refer to signal strength. It is the S element in
RST which reports the signal strength. That is
why articles in QST refer to strength of S5 or 89,
instead of the old designations of R5, R9, ete. Of
course the definitions in the two systems are not
precisely the same, but they’re so close that the
difference can be neglected in practice.

So it’s bad form now to say “R9.” If that's
what you mean, you should say “S9.” And that
goesfor ‘phone as well as ¢.w. How about it, gang?

WE seem to be unloading some operating
thoughts this month. While we are at it,
there is one more we might aswell get off the hook:

The Q abbreviations were got up originally to
permit the interchange of necessary information
between operators who might not understand a
single word of the other’s language, and they
therefore have extremely precise meanings. All
too frequently these meanings are not observed
in amateur radio with sufficient rigidity. We’ll
ilustrate:

Recently we were QSO a European amateur
who was using an electron-coupled oscillator. He
observed that there was strong interference on
us. In response we stated that, as far as that
went, there was plenty of interference on him
too. Then, addressing ourselves to the point, we
said that we were proud possessors of a new
rubber crystal and could QSY slightly if he
wished. In fact, we definitely asked him “QSY?”’
a couple of times, complete with the question
mark each time. Now “QSY?’’ has just one mean-
ing, and a very definite one: it refers to whether 1,
the inquirer, should shift frequency. But what
did this galoot do but come back and say OK OK,
he would QSY. And durned if he didn’t do it,
too! A twist of the wrist on his good old E.C.O.
and he whisked away to other parts of the band,
and we never did hear him again. Again a moral:
when you are talking with a foreign amateur, and
there are language handicaps, observe carefully
the exact assigned meanings of the international
abbreviations. He probably means exactly what
the Madrid bible says a particular Q combination
means.

THE Army and the Navy in this country do a
gterling job of supporting amateur radio when
it needs support. We owe something to both

August, 1937
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services for their backing of us. One of the things
we can do to repay them is to take part in the
work of the A.A.R.8. and N.C.R., according to
our preferences and qualifications. It is part of
the “serious’ side of the game that has built ama-
teur radio to its present strength. To spread the
news of what these services are doing, we are
pleased to inaugurate in this issue of QST two
new departments, one devoted to the Army-
Amateur Radio System and the other to the
Naval Communications Reserve. The depart-

ments are written in the head offices of these
services and we hope that each month they may
tell our readers something of the interesting story
that is going on behind the scenes for those ama-
teurs who are participating.
(howpy-chowpy,
Chow-chow-pee-chow.
Something’s the matter
With my radiow.

Our Cover

THE shot this month comes from Elmira,
L N. Y., where the annual National Soaring
Contest is being held. Grant Meeker, WSADYV,
is shown installing an ultra-high-frequency trans-
mitter-receiver in a Ross-Stephens sailplane. The
fellow with all the parachute trappings is Har-
land Ross, the designer and pilot of the ship.
Incidentally, the Elmira Radio Association gang
did a bang-up job again this year with their
communication networks between the adminis-
tration buildings, the various launching sites,
control points and the soaring planes. The
Elmira organization is a sweetly running set-up
if ever there was one.

Central Division Convention
Detroit, Mich., September 4th—5th-6th

HE Greater Detroit Amateur Radio Council

is sponsoring the official Central Division
Convention to be held at the Hotel Tuller, De-
troit, Mich., on September 4th, 5th and 6th. It
is the pleasure of the Convention Committee to
extend a cordial invitation to all A.R.R.L. mem-
bers and radio amateurs to attend this affair in
Detroit.

Those amateurs who have attended former
conventions and hamfests know that Detroit has
always put on a good show.

A program has been prepared which will sur-
pass all previous efforts, and if more information
is desired write E. G. Canuelle, Secretary, Greater
Detroit Amateur Radio Council, Hotel Tuller,
Detroit, Mich.

South Dakota State Convention
Sioux Falls, 8. Dak., September 4th—5th

IT IS a number of years since the last convention

was held in this eity, but it is the intention of
the Sioux Falls Amateur Radio Club to make up
for the intervening years. So, take note Ye Hams
that you are all invited to attend the South

Dakota State Convention, at the Hotel Cataract
Sioux Falls, 8. Dak., September 4th and 5th,

The registration will begin at 10:00 A.m. on
Saturday the 4th, and the fee will be kept under
$2.00 if possible. Plenty of entertainment will be
in order and a feature skit by four talented mem-
bers of the club will be presented during the
convention.

Come early, fellows, and write Lloyd Angle,
Secretary, 317 So. Menlo Ave., Sioux Falls, S.
Dak.

Silent Keys

IT IS with deep regret that we record the
passing of these amateurs:
John R. Eachus, ex~-W3BFQG, Chester,

Pa.

Harry E. Hwley, W6QF, North Holly-
wood, Calif.

Raymond P. Mathison, WOVL, Glad-
stone, Mich. :

W6JVG claims the distinction of being the
first mobile radio station to cross the new Golden
Gate Bridge.

Add to unusual requests from the uninitiated:
A chap wanted to know if W8PLR could spare
one of his license plates. Inquiry developed that
what the friend wanted was a QSL card!

Suggestions still come in on that slippery bug
problem. Several have suggested the old stunt of
moistening the feet (one fellow recommends
wine!} but here’s one which is supposed not to
smear or scrateh the surface of the table, Take the
glaze off the feet with fine sandpaper, apply some
glycerin and then wipe off with a cloth. WOMTC
guarantees she’ll stick.
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CQ PITC

By Alan Eurich,* W8ICQ, WCFT

Back in 1930, when Ross Hull

one of half a dozen p b close

the boat turned about and waited a coup

story of Andrew Young and his uni%ze
with Pitcairn in the attempt to get t

as has come down the pike in many a moon.—EDITOR

was returning from Australia to this country, the cargo ship on which he was
S, b d cl. gh to Pitcairn Island to allow a glimpse of that Paci’):ic para-
dise. Hull was in the radio room when the open background of static was broken by a raspy spark signal,
sending blind and asking that the boat stol) at the island to swap shirts, medicines, etc., for fruit. As a result,

e of miles off shore while the islanders rowed out en masse in two
large multi-oared boats bringing with them quantities of the most luscious fruit anyone ever heard about. The
radio rig intrigued us all and several exchanges of letters were made
full story. Now we have it from a ham who actually lived there for a
week and served time as assistant op. It isn’t exactly our brand of ham radio but it is as interesting a true story

HAT old timer doesn’t remember the

buzzing sound of the old spark trans-

mitter? What memories would come back
to anyone who had heard this sound if he eaught
that same familiar note in this modern day and
age! Down in the South Pacific there is just such
a signal on the air. On a high island of steep,
rocky cliffs, half way between Panama and New
Zealand, miles from anywhere PITC is the only
active radio station. This is the now famous Pit-
cairn Island, a British possession, to which so
much attention was attracted by the motion pie-
ture, “Mutiny on the Bounty.” For it was to this
island that Fletcher Christian and his little band
of mutineers with their Polynesian wives came
back in 1790 to found what they hoped would be
a home, though in exile. The island was ideal to
further their ends as it was isolated from the rest
of civilization, it was abundant in all kinds of
fruit such as oranges, limes, mangoes, bananas,
cocoanuts and guavas, and the climate, because
of its mildness, favored an easy South Sea exist-

e

Photos by Edmund Zacher
ANDREW YOUNG AT PITC

ence. The inhabitants of Pitcairn to-day are
descendants of these mutineers and their Poly-
nesian wives and still live the simple life of their
forefathers.

It was to this island the Yacht Yankee on her

* Aboard Schooner Yankee, WCFT, on a world cruise.

o

second world cruise came on January 31st. As
radio operator on the Yankee, WCFT, 1 was in-
terested in any radio that I met in the course of
the cruise. Since the Yankee remained—or at

. least part of her crew did—for the better part of a

PITCAIRN ISLAND FROM THE “YANKEE”

week on Pitcairn, I had ample opportunity to be-
come well acquainted with such radio as was
there, for during my stay I was the guest of
Andrew Young, chief radio operator for Pitcairn
radio or PITC.

Those who have pounded brass in the run be-
tween Panama and New Zealand, particularly for
the New Zealand Shipping Company or Shaw
Savill, may have heard this station, as occasion-
ally the ships of these lines call here. However, as
the high cliffs do not permit an easy landing —-
the islanders are noted for their skill and daring in
coming out through the breaking surf in open
boats—these operators would have no chance to
get ashore during the time that their ship was
hove to offshore.

PITC is situated in a small one-room shack
adjacent to the home of Andrew Young in Adams-
town, the only village on the island. The shack
overlooks the sea on one side and the island tow-
ers up over it on the other. Around it are palms,
frangipani, and other tropical plants. While An-
drew Young is chief operator and has charge of
the station, he has a number of assistants who
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help him stand the long hours of watch kept by
this station, for even though PITC is in this is-
olated part of the world, it is regularly open
around noon and again from 4 r.m, until mid-
night.

In the early 1920’s sev-
eral of the islanders started
to learn the code with the
aid of flashlights on the
understanding that the Mar-
coni Company would shortly
send them a receiver., As
their proficiency increased
they graduated to a buzzer
and started to study the
technical side of radio. They
had very few books, mainly
such as ““A Layman’s In-
troduction to Radio.” By
this time the receiver prom-
ised to them by the
Marconi Company had
arrived and been installed.
Necessarily it was the
simple crystal receiver of
its day.

In 1928 a young man came
from New Zealand and in-
stalled a small spark trans-
mitter, inevitably of low
power as there was no elec-
trical power system on the
island. Who this person was is unknown, but from
what I have heard of him he very likely was one
of New Zealand’s amateurs at that time. As the
only stations within range of this small spark
transmitter were ships, all operation was limited
to 600 meters. The transmitter received its power
from a 12-volt storage battery, or accumulator as
it is known locally. Originally this was charged by
a gasoline-driven generator. At that time a supply
of petrol was obtained from a cache left on Pit-
cairn by an Italian company that had proposed to
establish an air route from South America to
Easter Island, Pitcairn, Manga Reva and Tahiti.
When this scheme fell through, the islanders
bought up the gasoline for their own use. How-
ever when this fuel was exhausted, they were
unable to obtain more because of shipping regula-~
tions. To-day PITC’s one battery has to be sent
to New Zealand for charging. For this reason
there are long periods when the transmitter is
silent, but even during these periods the operators
continue to keep watch.

PITC is of great importance to the Pitcairners
because it brings them the information of when
ships expect to call and what their needs are.
These ships are their only communication with
the outside world and their only source of income.
To-day the equipment is very much the same as
when it was first installed. The transmitter is the
same old 12-volt spark coil; the receiver a Mar-

LOCATION OF PITC

Shack is in the center with antenna pole
and house at the left.

coni 16-crystal set and a Marconi 34-crystal set,
but the 16 is much preferred by the operators.

During my stay on the island I pinch hit as
second operator because several of Andrew’s
assistants were away for a
few days on board the Yan-
kee. 1 was introdueced to
some rather unusual cus-
toms connected with the
Piteairn radio. Days go by
with hardly a sound, but
even under these discourag-
ing conditions, wateh is
kept when a ship is sus-
pected of being within 1,000
miles. One day while hoping
to hear GLYQ (8.S. Rotorua)
Andrew heard GLYQ and
GSXW (S.S. Rangatiki) work-
ing about noon. Around 5
o’clock I relieved him and
about half an hour later,
was startled to hear out of
dead silence a station start
up calling PITC. This sta-
tion quickly proved to be
GLYQ. Though he was un-
able to hear us, he sent
blind the message that Nor-
ris Young, a Pitcairner who
had been to Panama for
medical aid, was aboard and
in good health and to please bring fruit for the
ship and honey for Captain Lamb. Expected
arrival time 6 A.M. the next morning.

T immediately called Andrew and gave him the
message. Being strange to the procedure af Pit-
cairn, I had no idea to whom it should be delivered
as there was no address. He told me that in true
Piteairn style, I should have to call “Sail hot”’ at
the top of my lungs. When I did so the call was
taken up all over the island. Very quickly a crowd
gathered around the station and after the proper
authorities bad been informed, a c¢ommunity
meeting was held to arrange for gathering the
fruit and loading it into the open boats.

At dawn the next morning we went out in the
open boats through the breakers to meet the
Rotorua, GLYQ, about two miles at sea. During
my short visit with the operator on board, I was
surprised to learn how little he knew of PITC and
he wag very much interested to hear what I had
to tell him of my experiences ashore. He realized
that Andrew would not tell him of all the difficul-
ties that were encountered on Piteairn.

Andrew Young’s achievements at Pitcairn are
very unusual. Though the equipment he has to
work with would be considered impossible in most
people’s eyes, he has made it perform quite
ereditably. With his simple erystal receiver he can
hear ships within 1,000 miles of the island and has

(Continued on page 70)
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1936 Hiram Percy Maxim Award

Goes to

announcement of the creation of a perma-

nent annual Hiram Percy Maxim Me-
morial Award, established in honor of their
father by his daughter and son, Mrs. John G.
TLee and Mr. Hiram Hamilton Maxim. This
award is to be given annually to that member of
the League under twenty-one years of age who is
believed to have made the greatest individual
contribution to amateur radio, or who has the
best all-round record, during a given year.

It was stated that, in future, arrangements
will be made late each year for choosing the
winner so that he may be announced early in the
new year. For 1936, however, owing to the fact
that the award was not announced until the year
had ended, this procedure was not possible, and
it was not until June 23rd that the winner for the
past year was announced.

The 1936 Hiram Perey Maxim Memorial
Award winner is Viector H. Clark, W6KFC, of
Phoenix, Ariz. He was chosen as the year's most
outstanding young amateur from a sizeable
group of nominations made by the 8.C.M.’s of
various A.R.R.L. Sections, by a board of judges
consisting of the amateur members of the
League’s headquarters staff. In accordance with
the announced terms of the Award, he will re-
eeive a bronze replica of the original ‘“Wouff
Hong” and the sum of one hundred dollars in
cash.

W6KFC’s selection was based on an excep-
tional all-round rec-
ord, rather than on
any single remark-
able achievement.
His career demon-
strates an intensive,
aggressive applica-
tion to amateur
radio, with a high
degree of useful ac-
complishment, espe-
cially in communica-
tions and fraffic-
handling activities.
Combined with a
splendid radio%record
is one of courage and
gpirit in overcoming
heavy obstacles in
life’s pathway.

W6KFC was born
in Falmouth, Mass.,

THE February, 1937, issue of @87 bore an

VICTOR H. CLARK,
W6KFC, 1936 WINNER OF
THE MAXIM MEMORIAL
AWARD, AT HIS HOME IN
PHOENIX

W6KFC

on Cape Cod, August 23, 1917. Five years there-
after his family moved to Phoenix, Ariz., where
they have remained ever since.

His schooling has, of necessity, been taken in a
succession of spurts and pauses. At the conclusion
of his third grade work he became ill and was
forced to lose & year—regained two years later,
however. When he was nine years old his {ather

MRS. JOHN G. LEE (PERCY MAXIM) AND HIRAM
HAMILTON MAXIM, DAUGHTER AND SON OF

HIRAM PERCY MAXIM, FOUNDERS OF THE
MEMORIAL AWARD

died, and he was forced to assume a share of the
family responsibility. After graduating from
grade school in 1931 he was forced to miss three
years more because of illness, not entering high
school until the autumn of 1934.

It was during this period of illness, while in a
weakened condition, that he took up radio. Prior
to that, from the time he was ten years old, model
airplane building had been his favorite hobby,
and he worked part time in a model airplane
:sil;op; some of his happiest memories are of those

¥8.

Started in radio, however, he progressed
rapidly through the b.c.l. DX and s.w.l. stages,
and in October, 1933, received his first operator’s
ticket. During the latter part of the following
January he received his call. In the period be-~
tween then and middle June of this year he has
had approximately 5500 QS0’s, handled over
10,000 messages (A.R.R.L. count), made the
B.P.L. ten times, and operated 1210 days out of
12351

To list all the individual accomplishments of
his amateur career in tabular form would oceupy
several pages of QST. To mention just a few: In
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1934 he placed second in his
club’s low-power DX con-
test, using 2 watts to a c.c.
type 30, working all U. 8,
distriets except W3 and W4,
and VES, In the 1935 Sweep-
stakes he placed high for Ari-
zona with a score of 24,786.
From May 15 to June 15,
1936, he kept nine daily
skeds with the temperature
over 100°, averaging 15
Q80’s a day and handling
1110 messages. The same
yvear he was W.AS. was
high in the 8th C.A. in an
A.AR.S. ZAG contest, and
placed second nationally in
the 19386 Sweepstakes. From
Dec. 16, 1936, to Jan. 15,
1937, he piled up his highest
traffic total: 1678 messages.
In 1937 he won the WLM
speed contest for the 8th
C.A. with a speed of 50
w.p.m., was second national
high in the vear’s first O.R.S.
Party, served as “vigilante”
station during the Ohio
flood emergency, and then

any West Coast operator
ever topped the list.

The remarkable thing
about this last feat—and,
indeed, almost all his radio
accomplishments ~-ig that
he was not only going to
school but holding down a
job copying press for KOY
at the same time. He works
there in the mornings from
5:00 until 11:15 a.m., attends
high school in the after-
noons, and hams the rest
of the time. To win the
April Party he had to sleep
Sunday and then go to work
and school the next day
without having slept that
night.

In addition to traffic-
handling, W6KFC’s radio
activities include some
56-Me. work (he and
WO6GZU took first place in
the hidden five-meter trans-
mitter hunt at the Third
Arizona Hamfest) and a

"THE TROPHY, A MINIATURE OF certain amount of DXing.
T.O.M.’S WOUFF.HONG

The latter includes an 80-

won the April O.R.8. Party was done by Albert Hintlian, young sculpror  meter QSO with J2LO, who

- : Newington, Conn. C bronze,andstand- :
with a total of 41_’724, p Om:ts’ :,nfg 84 inches high, it is affar;?l’:ful’ rgp‘rod?to gave him an 86 report.
covering 118 QSO’s with tion, even to the hammer marks and other little Going over to the personal

49 Sections—the first time irregularities, of the oviginal.

THE LAYOUT AT W6KFC

At the right of the globe is the 3.5-Mc. rig, using 47 -46
50 watts input. The raclofancl job works all ban

famzlzar 59-59 “universa

exciter,”’ with « 10 drwmg a 35T to be-
tween 100-150 watts input. The output stai is a recent addition,
T

side, W6 KFC, not yet
twenty, is six feet, four inches tall, and
weighs 205 pounds. He guesses that it was
just a case of too much radio that wore
him down to what he is now!

He lives alone with his mother—*“whose
generosity and patience made my 5000
QS0’s possible” — and the two cats. One
of them—Niggie, the favorite station
mascot—is black ag sin. Vie’s other in-
terests include playing at tennis and the
uke. He enjoys swimming, softball and
other sports. He likes the movies, but
would sooner handle traffic. Then, of course,
he is interested in his px job, and likes that
a lot. He plans to begin study on Radio-
telephone Ist and Radiotelegraph 2nd tick-
ots as soon as he hears from Washington
on the outcome of his Class A exam, re-
cently taken.

Well, there he is—a fine, upstanding kind
of young amateur, just the type that
T.0.M. most approved. His is a fitting first
name to engrave on the seroll of those who
typify the everlasting heritage of honor
and achievement left by our founder-
president.

replacing a pair of 10’s. Four 866's in a bridge circuit provide —(' B. D.
high voltage, The antenna used is a 40-meter single-wire-feed

type, with an end-fed Marconi in reserve. [ e
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AR.R.L. Announces .August Low

Power Contest

25 Watt Power Limit—Multipliers for Self-Powered Equipment—Stations
Home or Field Operated—For All W[VE Stations; August 21st—22nd

THE purpose behind this activity, as the case with our June Field Day, is to encourage the
building and testing of economical self-powered equipment suitable for work in possible
future emergencies. Equally imporiant is the conversion of existing stations for continued relia-
ble operation as soon as power fails. The name of the low power man is legion, and we believe it
is time we dedicated an activity to this whole group of operators, with. a fair limit that does not
invite competition from high-power stations. High power hag its place in club emergency com-
munity plans. The more widespread availability of portables, economical in first cost and opera-
tion, but highly practical equipment in this power class, throughout the entire fraternity is the
immediate objective. Eniries of all amateurs using not more than 25 watts are most cordially in-
vited, whatever your present power supply.

The contest set up especially focuses attention on plans for quick conversion of exciter units
and receiver power supplies so that existing superlative amateur station equipment can be
quickly made self-powered in any time of need, ready for any eall to serve the community wel-
fare. Experience with one temporary receiver in a crisis causes us to recommend plans to keep
the regular good receiver {with which the operator is familiar, and performance superlative)
going if at all possible in one’s station. Emergency power is sometimes required at a home loca-
tion, 8o home locations are permissive this time. Field installations (like June) are of course
equally welcome. All such will be identified in our report of results, listings of home and field
stations being kept separate, but while the June “F.D.” is designed for groups, and many units
may be used at one station, this August work is limited to use of one receiver and one transmitter

at a time, by one or several individual operators. Power from commercial mains can be used, but -

of course will not justify application of the multiplier designed to eredit the extra effort or ex-
pense entailed in setting up self-powered stations. Advance entry is not required. No transmitter
may be entered or contacts reported that utilized more than 25 watts input to the final amplifier.

The object of the contest is to work as many other stations as possible in the allotted time.
Each station worked between Saturday, August 21st (4 p.M. local time) and Sunday, August
22nd (7 p.M. local time) will count one poini. An extra credit of 10 points, before multiplier, may
be claimed for sending not more than one message, addressed to A.R.R.L., reporting your trans-
mitter tube line-up and power supply equipment. The sum of claimed points may be multiplied
by 1.5 if either the receiver or transmitter is self-powered, or by 2 if both transmitter and receiver
are supplied from an independent local source. Any frequency bands may be used, and voice or
c.w. telegraph.

The log of operation, claimed score, and data on power, frequency band, and time of each
eontact must be listed with the computed total score, and sent in promptly at the end of the
tests with information on both transmitter and receiver power sources. For any eredit for the
message, copy must be submitted showing complete handling data, and the word count (CK)
must be right and preamble in correct order.

The modern amateur station is one that is prepared, where recognition has been given to some
means of operation to continue useful communication performance in spite of commercial power
failures. Get emergency power now, if you haven’t any. This is the opportunity to give a real
operating test to the low power rig and see if it and the power supply stand up. The popular
June Field Day emphasizes group preparedness, codperation and planning in making group in-
stallations, and operator training. This August activity again invites Field Day boosters to go
afield but to decentralize activities to individual stations within the group. The whole amateur
fraternity is invited to participate with individual stations (25 watts or less) and any power
source desired, while finding out just what can be done with this power. A pleasant surprise ig in
store for some! All amateurs are requested to put station units under the microscope, investigat-
ing ways and means of going self-powered economically and practically. New plans for A.R.R.L.
Emergency Cobrdinators will be announced in the future. The League’s Emergency Corps is
open to any amateur. Registration of your self-powered facilities is invited. Try the August
J.ow Power Contest at home or afield. It’s a brand-new kind of fun. When reporting, ask us to
send you the registration form for A.E.C. membership. —F, B. H.

August, 1937

13




Battery Performance from the R.A.C.
Power Supply

Voltage-Regulated Power Packs for Receivers, Speech

Amplifiers and Small Oscillators

By George Grammer ¥

ever-widening circle of uses in radio equip-

ment, as its application to speech-amplifier
systems will attest. Another highly-practical use
to which it has been put in recent months is that
of regulating the output voltage of power supplies,
where, by giving well-nigh perfect performance
from the standpoint of maintaining constant
voltage under varying loads and line voltages,
rectifier-type power supplies can be designed to
duplicate battery performance—but without the
life factor. To the amateur, this means the elim-
ination of the principal cause of the instability
which afflicts most high-frequency receivers op-
erating from line power. It is a real pleasure to
aperate a receiver whose high-frequency oscillator
will “stay put” on the peak of a crystal filter
regardless of the setting of the r.f. gain control
and which will ignore entirely the swooping line
voltage caused by switching on refrigerators, oil

2A3

THE a.v.c. principle ig proving to have an
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FIG. I—ADAPTATION OF RCA VOLTAGE REGU.-
LATING CIRCUIT

‘This 'regulator system may be added to any existing
power supply of the r type. sare ds follows:
Ci—0.25 pfd. For more than 250
Cyg—1 ufd. volts d.c. input:

For 250 volts or less d.c. input: R1—150,000 ohms.

R1—[00,000 ohms. R2—50,000 ohms.
R2—50,000 ohms. R3—2 megohms.
R3—2 megohms. R4—100,000 ohms.

R4—100,000 ohms. R5—50,000 ohms.
Rs, Re——50,000 ohms. Re—25,000 ohms.
Ey—22.5 volts. Ey—45 volts.

burners or the like. The usefulness of a constant-
voltage supply for frequency meters, low-power
oscillators and similar devices is likewise obvious.

OPERATING PRINCIPLES
The principle upon which the voltage-regulator
operates is fairly simple, and can be explained by
* Asgistant Technical Editor,

reference to Fig. 1. A high-gain voltage amplifier
tube (usually a sharp-cutoff pentode or tetrode)
is connected in such a way that a small change in
the output voltage of the power supply causes a
change in grid biag and thereby a corresponding

"47 HEVIAI‘/U/V FROM IVGM/A(AL INPUT
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FIG. 2—~OUTPUT VOLTAGE VS. INPUT VOLTAGE
WITH QUTPUT SET AT 75.5 VOLTS

change in plate current. The plate current flows
through a resistor (R;) the voltage drop across
which is used to bias a second tube—the “regu-
lator” tube—whose plate-cathode circuit is con-
nected in series with the d.c. line. The regulator
tube, therefore, functions as an automatically-
variable series resistor in the power supply.
Should the output voltage increase slightly, the
bias on the control tube becomes more positive,
causing the confrol-tube’s plate current to in-
crease and the drop across the plate resistor to
increase correspondingly. The bias on the regu-
lator tube, therefore, becomes more negative and
the effective resistance of the regulator tube in-
creases, causing the terminal voltage to drop. A
decrease in output voltage causes the reverse
action. The time lag in the action of the system is
negligible and, given proper constants, the output
voltage can be held within a fraction of a per cent
of the desired value throughout the useful range
of load currents and over a wide range of line
voltages.

An essential in the system is the use of a
constant-voltage bias source for the control tube.
The voltage change which appears at the grid of
the tube is the difference between s fixed negative
bias and a positive voltage which is taken from
the voltage divider across the output. To get the
most effective control, the negative bias must not
vary with plate current; furthermore, it is de-
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sirable to wuse as
much negative bias
a8 possible so that
the variations will be
large. For example,
let us assume that
the fixed negative
bias on the control
tube is 40 volts, and
that the voltage be-
tween grid and
ground (negative of
power supply) is 37
volts. The net bias
between grid and
cathode is then
- 40 437 volts, or
— 3 volts.

Now suppose the
output voltage drops
10 per cent with an
increase in load. The

the regulated vol-
tage being taken at
the right. Resistors
R;and R constitute
a voltage divider for
the screen of the 57
«control tube; Rz is
the 57 plate resistor
which biases the grid
of the 2A3 regulator
tube. The bias bat~
tery, Ep, is in the
position usually oc-
cupied by the cath~
ode resistor. B., Ry
and R form a vol-
tage -divider across
. the output -eircuit,
with Ry variable so
that the operating
bias on the 57 can

drop will be 10 per
cent at any point
along the divider,
assuming constant
conditions, so that
the voltage between
grid and ground is
now 37 -~ 3.7 volts,
or 33.3 volts, leaving
the net grid voltage equal to — 40 4 383.3, or
— 6.7 volts, a change of 3.7 volts from the original
value. If, initially, the fixed bias had been 10
volts and the drop between grid and ground
— 7 volts to give the same — 3-volt bias figure,
a 10 per cent change in output voltage would
drop the grid-to-ground voltage to 6.3 volts
and the net grid voltage change would have
been only 0.7 volts. Obviously, therefore, to get
the most effective control it is desirable to use a
relatively large value of fixed bias so that the
percentage changes in output voltage will cause
relatively large differences between the fixed
bias and “bucking” bias.

compe d for. The ch

is limited.

A PRACTICAL SYSTEM

The circuit diagram of Fig. 1 is an adaptation
of a regulating system used in a commercial power
supply manufactured by RCA for speech ampli-
fiers. This circuit and the performance curves of
Figs, 2 and 3 were furnished by an experimenter
who prefers o remain anonymous. The chief
departure from the RCA cireuit is in the use of a
battery to bias the control tube, which is a 57,
instead of an 874 gas tube. For low-voltage sup-
plies, where only a 22.5-volt battery is required,
the battery is cheaper than the 874 and its voltage
is probably more constant. The life should be
long, since no current is taken from the battery.

In Fig. 1, the output voltage from a regular
power pack is applied to the left-hand terminals,

A VOLTAGE-REGULATED POWER SUPPLY FOR VOLT
OUTPUT

This unit, which can be built inexpensively from standard

arts, will deliver up to 70 milliamperes at any desired voltage

etween 160 and 250, with but a volt or two change over the

whole output-current range. Linewoltage variations also are

is is 7 by 9 by 2 inches. Qutput voltage
can be set at any desired value between 160 and 350 volts by
means of the control, although above 250 volts the output current

be set manually.
This control has no
effect on the auto-
matic operation of
the circuit; its func-
tion is to set the out-
put voltage at any
desired value within
the operating range
as determined by the
circuit constants and the tubes used.

The curves of Figs. 2 and 3 are typical of the
regulation to be expected. In Fig. 2, the output
voltage was set at 75.5 volts and the input volt-
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FIG. 3—OUTPUT AND INPUT VOLTAGE VS. LOAD
CURRENT

age, E,, varied. Over a 2-to-1 range of F,, the out-
put voltage variation was less than 1 per cent,
which by practically any standards is excellent
voltage regulation. Under the conditions shown
graphically in Fig. 3, the voltage regulation
over the current range considered was approxi-
mately 14 of 1 per cent, too small to show on the
eurve. ,

For any particular operating conditions, satis-
factory resistor values can be found through the
use of the following equations:
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R, B +90
Rl + -R2 - Erx
Rs By ~ 30
Ri - Ry -+ Rs = B,
By 150
B ¥ Bs + Bs  E,

In all cases, maximum contemplated values of E,
and E. should be used. E. cannot exceed 70 per
cent of E,. The equations give ratios for the re-

REG. TUBE

nary power supplies. A voltage-regulated supply
is consequently a good thing to have on low-level
speech amplifiers.

A HAM VERSION

To most amateurs, the idea of using batteries
in a line-operated power supply is a bit incongru-
ous. To get something which would be free from
the bulk and necessity for renewal that batteries
entail, therefore, we hatched out the eircuit of
Fig. 5, which is a combination of the two fore-

going, and gave it a trial. This one is built
around the well-known constant-voltage
properties of the ordinary neon lamp, which

g

*  ig g cheap replacement for the 874. A trial of
the circuit in a haywire set-up convinced
us that the idea was practical enough, so,
after the most suitable circuit constants
had been determined experimentally, the
complete supply shown in the photograph

- was constructed.

FIG. 4—ESSENTIAL CIRCUIT OF THE W.E. VOL-
TAGE-REGULATED POWER SUPPLY

The regulator tube is a 2A3, the control tube a 24-A.
R. C. Chouinard, WOFI, suggests the following values for
300-volt output: Ry, 20,000 ohms; Re, 10,000 ohms; Ra,
100,000-0hm variable; R4, 250 ohms multiplied by the
2A3 cut-off bias; input choke, 20 henrys; filter condenser,
8 ufd.; transformer should give about 550 volts each side
Cote

gistances; the values used should be such that at
least 2 milliamperes will flow through R:i~R., and
more than 0.1 milliampere through R«Rs;—Rs.
Algo, Es, the bias battery voltage, should be more
than 10 per cent of the maximum output voltage
expected, for good regulation.

THE W.E. REGULATED POWER SUPPLY

The circuit of a voltage-regulated power supply
recently developed by the Bell Laboratories? is
shown in Fig. 4. The cireuit arrangement is some-~
what different, although the operation and results
attained are similar. Plate and screen voltage for
the control tube are taken from the output side
instead of the input, as in Fig. 1, while the bias
battery is placed in series with the lead to the
erid of the control tube, a 24-A. A single-section
choke-input filter is connected to the output of
the rectifier; this amount of filter is ample be-
cause the voltage regulating system in itself is an
excellent filter, smoothing out ripple as well as
slower voltage variations. R;is the output voltage
control; in the Bell supply the output voltage can
be varied between 130 and 250 volts by means of
this control.

One important characteristic of a voltage-regu-
lated supply is that it has a very low effective
output impedance, being similar to an inverse
feed-back amplifier in this respect. It is, therefore,
unlikely to give undesirable back-coupling in
high-gain amplifiers, a common trouble with ordi-

! Trucksess, ** Regulated Plate Supply,” Bell Laboratories
Record, May, 1937

In all these gystems the fundamental prin-

cipleis that of ““lossing ’; that is, the power supply

without regulation must be capable of furnighing
more voltage than is wanted at the output, under
any and all conditions. The regulator cannot add
anything to the output; it can only hold down
excess inpub. In this it is similar to all a.v.c. sys-
tems. Therefore, the first requisite is & power
transformer which will give, under full load con-
ditions, at the lowest line voltage likely to be en-
countered, the desired output voltage plus the
minimum drop through the regulator tube. The
most suitable regulator tubes are triodes having
low plate resistance, and of those available the
2A3 comes nearest to being the ideal. Allowing 60
or 70 milliamperes per 2A3, the lowest possible
tube drop is at zero bias. The grid of the tube
cannot be swung positive in this application, be-
cause the voltage drop across the control tube's
plate resistor, K; in Fig. 5, cannot reverse in
polarity. The limiting condition is zero bias, at-
tained when the plate current of the control tube,
a 6J7, is completely cut off. At zero bias, the drop
between plate and cathode of a 2A3 at 70 milli-
amperes ig approximately 70 volts. It is best to
figure on a minimum drop of about 100 volts
through the regulator tube, however, becsuse at
very low control-tube plate currents the neon
tube is likely to extinguish, thereby destrcving
the control. While the neon is conducting, the
voltage drop across the lamp is approximately
constant at 65 volts.

Since a considerable voltage drop has to be
tolerated, and since we wanted to get as much
output as possible from a standard b.c.r. type
transformer, & condenser-input filter was used in
the unit pictured. Further to increase the outpub
voltage, an 83-V low-drop rectifier was used in
place of the customary 80. The net result is that
at the fullload rating of the transformer, 70
milliamperes, a regulated output of 250 volts can
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be secured. The output control, B,, gives a range
from 160 to 365 volts; the output eurrent is lifh-
ited at the higher voltages, but at 200 and below
considerably more than the rated current can be
taken without losing control.

A transformer with two filament windings in
addition to the rectifier winding is a requisite
unless one wants to install a separate filament
transformer for either the regu-

Line voltage variations, as well as output cur-
rent variations, are compensated for to the extent
to which the transformer is capable of supplying
the excess voltage required. At 250 volts output,
the voltage will stay constant over a range from
108 to 135 volts (the maximum available from the
Variac used for this test). At 200 volts output,
the same thing is true over a range of 100 to. 135

2.5v.

lator tube or the control tube. In

this case the. transformer used

has a 2.5-volt winding and a 6.3-

volt winding; the former supplies s
the 2A3, while the latter handles
the control tube and the receiver

-0+

AN

>R,

or whatever device i8 used in con-
junction with the supply. Trans-

SR2

formers with two 2.5-volt windings

are also generally available, in case

R3

the receiver uses 2.5-volt tubes. In
such case a 57 can be substituted
for the 6J7.

The neon lamp is the {-watt G-10 type, the 1-
watt size being used simply because the common
half-watt size is not recommended, according to
the manufacturers, for d.c. For good regulation,
it is essential that the resistor be taken out of the
base, or else that one of the lamps without a base
resistor be secured. The cement holding the base
to the bulb may be softened with boiling water
or a gas flame. If the resistor is left in, the regula-
tion is considerably better than that of the power
supply alone, but not nearly as good as when the
resistorless lamp is used.

There are no particular “tricks” to be observed
in getting the thing to work. As we have already
said, the values given in Fig. 5 are the ones we
found best in practice. Bs may be made as low as
0.1 megohm; lowering the resistance will increase
the range of control with varying loads, but does
not give quite as good regulation as a half meg-
ohm. With the latter, the variation in output
voltage from zero output current to 70 milliam-
peres is of the order of a volt or two — scarcely
perceptible on a 500-volt meter, while the lower
value of R; shows a change of 7 to 10 volts under
the same conditions. Most of the change takes
place between 0 and 25 milliamperes, however, 5o
that there is very little practical difference when
used with the ordinary receiver which has a fairly
high minimum current.

The regulating capabilities of the supply de-
pend to a considerable extent upon the output
voltage selected. With constant line voltage (115
volts) the output will stay under control from
zero output current up to the maximum limits:

Output Voltage Mazx. Output Current

350 35 ma.
300 50 ma,
250 75 ma,
200 95 ma.
160 over 100 ma. *

Rs

z
A

=
©.3V.

FIG 5—WIRING DIAGRAM OQF A PRACTICAL
VOLTAGE-REGULATED SUPPLY SUITABLE FOR
RECEIVERS, SPEECH AMPLIFIER OR DEVICES
HAVING COMPARABLE VOLTAGE AND
CURRENT REQUIREMENTS

C—Double 8-ufd. dry electrolytic, 450-volt working
(Aerovox).

L—12 henrys, 75 ma. (Thordarson T-4707).

R1—10,000 ohms, 1 watt.

R2—25,000 ohms, 1 watt.

R3—10,000-0hm potentiometer (Yaxley Y1I0MP)

R4—5000 ohms, I watt.

Rs—0.5 megohm, 1 watt.

N——I-avatt G-10 neon bulb with base resistor removed.

T—-~Power transformer, 350 volts each side c.t., 70 ma.;
6.3 volts at 3 amp.; 2.5 volts at 4 amp.; 5 volts at

2 amp.
b (Thordarson T-7021.)
A 6C6 may be substituted for the 6J7 if desired.

volts on the primary, and at 180 volts, over 90 to
135 volts. Momentary variations (such as caused
by switching on a motor or similar operation
which causes a current surge and a resultant dip
in the line voltage) can occur over a much wider
range without affecting the output voltage be-
cause enough energy is stored in the filter con-
densers to bridge such a short gap.

The neon tube is a visual indication of control,
gince the voltage is regulated so long as the tube
glows. If the supply is used on a receiver and
the load current increased or line voltage dropped
to the point where the bulb goes out, there will
be a click and a perceptible hum, indicating that
control has been lost and that the filtering action
of the regulator likewise has disappeared. With
the regulator working, it is extremely difficult
to detect any hum. The additional filtering
makes it possible to dispense with the second filter
section ordinarily required, so that a voltage-
regulated supply actually costs very little more
than an unregulated supply having equivalent
filtering.

Allin all, a well-regulated power supply should
find many uses in the station.
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AR.R.L. Copying Bee Results

HREE operators tied for first place in the
third A.R.R.L. Copying Bee (December,
1936): L. R. Clements, W2HHG, J. Y.
Bowman, W5FCQ, and H. G. Martin, W6GVT,
each made a rating of 989, copying correctly for-
ty-nine of the fifty groups transmitted. They have

JESS Y. BOWMAN, W5FCQ, AND THE LOCATION
WHERE HE MADE HIS WINNING COPY

been awarded engraved medallions in recognition
of their proficiency. Congratulations, OM’s!

There were 150 amateurs competing in the
“Bee."” Stations WI1INF, W2AYN, WOBAZ,
W9UZ, W6AM and W6CIS, using frequencies in
the 3.5~ and 7-Me. bands, transmitted at about
25 words per minute fifty words and jumbled
groups totalling 367 characters (letters and
numerals). Bach word or group copied correctly
counted 2%, No operator made 100%, due to the
difficult nature of the texis. Different texts were
sent from the east coast, central and west coast
stations. 1t was necegsary to submit a copy of one
station only, although many operators copied
more than one station and submitted best copy.

Correeted copies have been returned to all
contestants together with copies of the texis
transmitted by the various stations so that each
operator may see where he slipped up. It was an
unusually stiff test and no operator need feel too
badly about his rating.

It was a strictly amateur contest. Each con-
testant had to certify that he had not been
employed ag a commercial or government radio,
Morse or cable operator within the year pre-
ceding the Copying Bee. The following excep-
tions, however, were eligible: (a) Holders of
commereial licenses without experience under
same. (b) Such holders (’phone licensees or
technical attendants) whose duties had not been
telegraph operating within one year.

Final Ratings

WOBAZ was logged by 88 participants,
WI1INF by 62, W2AYN by 39, WOUZ by 36,
W6CIS by 29 and W6AM by 21. 51.6%, of all

contestants made best copy from WIBAZ, 179
from WI1INF, 12,49, from W6CIS, 10.49% from
WIUZ, 6% from W6AM and 2.6% from W2AYN.

Purticipating operators are here listed accord-
ing to accuracy of copy, ratings of 50%, or higher
being indicated:

989, W2HHG W5FCQ W6GVT 949
WSAEH WOWRK 929,: W2BJY W3EEN
W3GKN W5BMI W5ENI WOESA 909%,: W1IGB
W2DUP W7CZX WSBEN WIKJY WO9RLB

88%: WIGBY WIIOE W6DVD WG6FZL
WSBEKM WSCDK WsPSM J. R. Thorburn 86%
W3CMV W2JKY/W3FGS W4DYZ W5BJL
WIVKT 8497: W2JEQ W3EZ W4AKJ W5CPT
8207,: W3QM W4AGI W6CSC WEEYR W7BXQ
W9HCC VES0K 809%: W3AMR W60GJ
WS8KUN 789%: WICHF WIGUA W20C%Z
W2GKH W4DVO WYELF 76%,: W3AKRB
W4BDT W6MTP 749%: W2GGW W4CRZ
W7EOH WOCWR WORQR WOSGP 729%.:
W5FSJ WOANV WODOP VE3SS 70%,: W1ABG
WIIYC W3EHW W4CEI W9DOU/WSPNG
689%: W2IVR W3GBK W6IDW WREKG
WSJTT WSPGI WILQU 66%: W20Q W3ADE
W3BWT W4BVD WENGA WRCVS (L. W.
Krute) 64%: W6LRN WO9KUI VE5LA 629,:
W5DQD 60%: WIBEF WIIHW W2AJL
W6LUO W9DI 58%,: W1JID W3FXV W5EJT

H. G. MARTIN, W6GVT, ONE QF THE THREE
COPYING BEE WINNERS

WONEN 56%,: WSGUN 549%: W9OTR WIUEG
VESIY 52%: W2GES W3GHW 50%,: W2IVU
W2HYC W2ELK Below 509, in order: W3FBM-
WIAHA-WOMFH-W9PTU-W3EAP W4DOQ-
W6MUR-W7EBQ-WSORM W3COK W7FZB-
WSAFE W2BIX-W2JKT-W2JRS-WSEU-
WOOVD W2LH W4BQK-W7ESM-WRISK-
WOMWU-VE2FD W8DCE-WSNWZ W4EFM-
W8QGD W2CEN W7CWN-W8CVS (8. W.
Krute)-WOUFT WIJIY-VE4CQ W4DOV-
W5FCJ-WISDC-VEIEX W2GTA-W2HGO-
W3DXK-WIKIK W9SSL W60JW-WSKHY
WTFZR W2HOI-W3BGD.
~B. LB &T. W.Y.
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e What the League Is Doing

League Activities, Washington Notes, Board Actions—For Your Information

. At the request of the AR.R.L.
Pan-American Board of Directors, the Fed-
Traffic eral Communications Com-

mission eoncurring, the Department of State is
proposing to the American regional conference to
be held in Habana in November the question of a
uniform arrangement between all of the American
countries, permitting amateurs to handle third-
party messages of a type that would not normally
go by paid commercial service. As most amateurs
know, we already have such arrangements be-
tween this country and Canada, Chile and Peru;
and to us there seems a good chance that there
can now be general agreement on a uniform prac-
tice between all of the American countries. It
would, of course, aid materially in advancing the
common destiny of the peoples of the Americas.

E.C.C So many of the important administra-

e tive officials of the F.C.C. have been
Notes absent from the country this summer
attending international conferences that amateur
affairs in the Telegraph Division have moved
with great slowness. It was not until June 29th
that the Commission took up the Board’s request
for a change in the ‘phone allocations in the 28-
30-Me. band, and then just to put it on record un-
til July 31st, to afford opportunity for any objec-
tions to be filed with the Commission. All of the
other League matters pending before the Com-
mission have been similarly stalemated during
the early summer, with no possibility of action
during the absence of the people who have to pass
upon these matters. However, with 4 lull now
between conferences, we hope that we can soon
report some action.

B.C.L At its annual meeting the Board of
Q‘RM’ Directors expressed concern over the

extent to which cheap midget super-
heterodynereceiversexperienced interference from
amateur stations, through no fault of the latter
but because of insufficient design features of the
former. Resolutions were transmitted to the
Radio Manufacturers Association concerning
possible improvement in the design of these re-
ceivers to preclude this pickup. The R.M.A. now
advise us that the matter has been considered by
their Board of Directors and the question referred
to their engineering division with & request to
report, back, as soon as possible, the remedial
measures possible. They state that ““it is hoped
that effective steps will be taken which will reduce
and possibly entirely remove the cause of com-

plaint from amateur operators of experimental
gtations, through future improvement in the de-
sign of commercial sets of the midget type.”

Members write in to ask us
816&88‘% whether a Class-C amateur,

ode bxams  ,,ing up for the Class-A exam,
needs to take another code test. There seems to be
congiderable diversity of practice in the field
offices of the F.C.C. Most of the time a Class-C
man is not given another code examination, but
we know of quite a few cases within the past year
when it did occur. We even have heard of one
Class-C man who went up for Class A and was
obliged to take two code examinations the same
day, one for Class B and one for Class A. Hi!
Anyway, we asked the F.C.C. about it and here
is the dope:

An applicant with a valid Class-B license does
not need to take another code examination. If his
Clags-B license has expired, he must take the
code test. And if he has only a Class-C license, of
course he must take the code test.

. Extensive amendments to the Com-
gp f TalOT  unications Act of 1934 were

ules adopted on May 20th to make effec-
tive the provisions of the International Conven-
tion for the Safety of Life at Sea. A new section
has been at work in the ¥.C.C. for many months
drafting ship safety rules, and the whole question
of marine radio has been overhauled. The great
bulk of the material is of no concern to amateur
radio but we notice a few items of amafeur
interest:

Amongst the offenses for which the Commis-
sion may suspend an operator license are now
definitely listed the intentional transmission of
“false or deceptive signals or communications,
or a call signal or letter which has not been
assigned by proper authority to the station he is
operating.”

It is also stipulated that F.C.C. may suspend
the license of an operator who “has obtained or
attempted to obtain, or has assisted another to
obtain or attempt to obtain, an operator’s license
by fraudulent means.” Amongst other things,
this is a warning to hams who give code examina-
tions and monitor the written examinations for
Class-C applicants!

Amongst extensive alterations in the rules gov-
erning the necessary operators on shipboard is one
which now requires a marine radio officer to have

{Continued on page 7%)
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A Unit-Style Portable Station

Genemotor-Powered ‘Phone-C.VW. Assembly with Superhet Receiver
and 35-Watt 6.6 Transmitter .

By Clinton B. DeSoto, WICBD and Byron Goodman, WIJPE*

ORTABLE radio equipment ordinarily

finds application in three general uses: on
A& field days, vacation trips, and in emergen-
cies. Ideally, each of these uses requires equip-
ment of special qualifications; yet the average
amateur is lucky if he can assemble just one com-
plete outfit of portable gear and keep it in operat-
ing condition.

With the approach of the 1937 Field Day, our
thoughts naturally turned to the assembly of
suitable equipment for the occasion. Last vear
WI1JPE put 2 616 and some miscellaneous com-
ponents in a wooden box, convinced himself that
he bad a portable, and went out and had a lot of
fun in the 1936 Field Day, Even the most casual
observer couldn’t take a portable into the field,
operate a number of hours, and not return with a
few ideas. When his glib tongue convinced other
members of the secretarial staff that they had
missed themselves a time by not taking part, and

‘THE COMPLETE PORTABLE STATION-—ADD A 6.-VOLT
BATTERY AND IT’S READY TO GO

In the rear is the dual Genemotor assembly, with switchboard and cable
sockets. In the foreground, left to right, are the Class-B modulator, 4-tube
superhet receiver, and 35.watt input crystal-controlled transmitter. All are

builtin 5 by 6 by 9-inch metal cabinets.

enlisted them in the 1937 venture, these ideas

were naturally incorporated in the new layout.
At the same time it was decided that, in view of

the varied qualifications and requirements of all-

around portable equipment, the complete design
* Asst. Secretaries, A.R.R.L.

would be created on a broader perspeetive than
Jjust this one field day. All-around utility, for all
kinds of trips and other applications, and in
particular for emergency work, was made the ob-
jective. The equipment to be deseribed represents
an attempt to reduce a certain amount of practi-
cal experience with various portable applications
to literal apparatus forms.

Fundamentally, the equipment consists of four
units: power supply; transmitter, modulator and
receiver. The individual unit style of construction
was adopted because it lends desirable versatility
to the layout as well a8 case in transportation.
Experience & couple of years ago in manhandling
a heavy portable built into a suitcase on a 7500-
mile swing around the country emphasized the
latter point.

THE POWER S8UPPLY

The limiting factor in the design of any portable
equipment is, of course, the
power supply. It is possible to
build a portable a.c.-operated rig
that need only be connected to
the nearest 115-volt line, but we
wanted something that would be
independent of commercial power
sources—both to add a Field
Day multiplier and for possible
emergency needs. Any portable
equipment suitable for emer-
gency work should be capable of
working from a 6-volt battery as
the primary supply, since it is
always possible to secure such a
battery somewhere, even if it has
to be commandeered from an
automobile.

It was finally decided to build
the station around one of the ex-
cellent combination Genemotors,
designed primarily for two-way
police systems, that give 250
volts at 50 ma. for the receiver
(and in this case the modulator,
when 'phone is used) and 350 volts at 100 ma. for
the transmitter. The Genemotor is mounted on a
solid wooden frame, underneath which are the
various filter condensers and chokes. A complete
switchboard, enabling flexible control of all ele-
ments of the system, and sockets to take the
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cable plugs are mounted on a front panel. This
makes setting up the equipment a speedy and
easy matter; while operating, once the switch
order is memorized, is flexible and straightforward.

Two words of warning in connection with the
Genemotor supply : First; elimination of radiation
from the various power supply leads is no simple
task, especially when a sensitive superheterodyne
receiver is used, and it is strongly recommended
that the special filter unit supplied by the manu-
facturer be used. For those who get a kick out of
trouble, filter circuits and constants are shown in
the power supply diagram. Second; be sure to use
short, heavy battery leads. The ordinary cable
used for this purpose on automobile receivers is
far from adequate, showing a tremendous IR
drop under the heavy total current conditions (17
amperes or more). Regular car-battery cable and
lugs are advised.

LOOKING INTO THE RECEIVER, TOP VIEW

THE TRANSMITTER Thefantenna coil plugs in at rear, x:fci;;latzr al: fror;lt.
. AT @ . The r.f. trimmer con er is controlle a knob at the
Last year a single 61.6 was used in the portable left, while the screw-driver adjusted oscillator trimmer is

rig. Since that time Jim Lamb found out a few  visible in front. The tube line-up; 6A8 mixer at left, 6F6
more things about the tube in the Tri-tet circuit,! 5oter :’l‘;’;f’; Sbove it the 6K7 regenerative L. tube, and at
and a few ideas of our own had been added. In the

first place, while tuning to two bands with a Other experiments with 6L6’s had shown that
single condenser had heen satisfactory in the unlessa certain amount of capacity were used, the
condenser settings for mini-

= mum plate current and max-
= e . .
-VOLT BATTERY 1 imum output were widely
o L different. So plug-in coils for
At e, |AF AL all bands were used, instead
Ll ason of trying to hit two bands
ngl , = ’ with one condenser. That
={![WY may be satisfactory for one
i: d tube, but it is inadvisable for
= two. It is nice to bhe able
Le to shift frequency quickly,
T without diving into the set to
. I I change crystals, so a crystal
S switch was included which
. =C, Nl ] permits selection of one of
% L Kb two crystals, a great help
J when the little peep is smoth-
Lo L ered by QRM. There seemed
= L 4 to be no great need for an
Lot Lot Lo external control of the capac-
FIG. 1—THE POWER SUPPLY CONNECTIONS ity in the cathode circuit,
Li—R.f. l\f’wf; (20 turns Ls—-&henry >O-ma. plate Cs, Cp—0.1.ufd. 600° so the cathode tuning con-
Lz, L.;—%y ooy Pian Le—10Sieney 100-ma. Ci Coltbufd, soowole  denser was made an integral
LaeR ki " e © plate c-":?k&1 electrolytic. part of the cathode coil.
3— .flm mc;)o e (300 Cy, Ln-t;(};g;;ff . 200v. The transmitter is built
Bottom views of sockets are shown. Left to right, they take receiver, modulator on a piece of }{¢-inch alumi-

(or key or tuning milliammeter across “K-K” terminals) and transmitter plugs, num which ig fastened to
Switches turn on either or both Genemotors, connect heaters in each or all of . 1
the three units, and change 250-volt supply from receiver to modulator. two pieces of I4-inch brass

rod bolted to the front and

other rig, we hardly thought we could get away back of the metal housing can. This allows the
with it in this one, which was going to use two  transmitter unit to be taken out and serviced if
6L6’s in parallel, because the doubled plate necessary. All of the construction is straight-
current would require a larger tank condenser. forward except possibly the socket for the erys-
' Lamb, “Survey of Pentode and Beam Tube Crystal tals, which was made from a piece of bakelite strip
Oscillators,” QST, page 31, April, 1037, with contacts taken from a broken socket. The
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LOOKING INTO THE RECEIVER BOTTOM VIEW
Leads cannot be other than short in so compact an assembly. At the
rear center can be seen the tickler for the regenerative i.f. circuit, its leads
heing spafhetti-encased and firmly fastened. An isolantite bar insulates

and rigidly holds the r.f. oscillator grid and plate leads.
contacts were drilled out and riveted to the bake-
fite strip. This was done simply to conserve space,
and the strip could of course be replaced by the
conventional wafer sockets in an installation
where space was not at a premium. The tuning
condenser and antenna coupling condenser are
mounted on the Cardwell bracket furnished with
them, thus serving as support and insulating the
condenser from the metal chassis at the same
time.

Keying is done by plugging across the modu-
lator socket terminals on the power supply,
marked “K-K” (see diagram). The transmitter is
tuned like any other Tri-tet oscillator. An end-fed
antenna is coupled on to the antenna post, and
the antenna eoupling condenser run in until the
neon bulb on the antenna post looks right and the
keying sounds decent in the receiver. Incidentally,
this type of capacity coupling to an antenna is

COIL TABLE
In L2 L La
35 Mc. 6turns** 44 turnsf3, I 2§ turng *3 36 turns * 8
7 Me. 4turns*4 22 turnstZ, 1”7 16 turns *2 20 turns *6

14 Me. 3turns*4 11 turnst?, 17
* Closewound.,
+ Spaced to length shown.
L No. 18 enamel wire.
# No. 22 enamel wire.
3 No. 26 enamel wire.
4 No. 28 d.c.c. wire.
% No. 30 enamel wire.

L1 is wound self-supporting on 34 inch diameter in each instance,
doped for rigidity, and then mounted inside the coil form at the
bottom.

In series with the ground return of each oscillator coil is wired a
fixed miea eondenser, as shown in the circuit diagram, mounted inside
the coil form. For 3.5 Me., this condenser has a value of 500 pufd., for
7 Me. 1000 upfd., and for 14 Me. 2000 ppufd. To facilitate wiring-in this
condenser, La is wound on the bottom of the forms.’

Al coils are wound in the same direction. Spacing between Lz and
L4 should be about 14 a-inch. Grid and plate leads come off at the coil
ends, ground returns in the center.

All coils are wound on National XR-1 I-inch diameter forms, and
are heavily doped to withstand rough handling.

8 turnstl, 34" 12 turns*5

quite legal, & point that was not
brought out last year and which
resulted in several inquiries.

THE RECEIVER

The problem of designing a port-
able receiver these days has, it
seems, reached a state where the
only question is to decide what to
leave out. Recent results from
progress in research and manufac-
turing techniques have provided
such 2 profusion of circuits and
components that almost any desired
result can be achieved. All that is
left is to pick those that will ac-
complish that result in the smallest
space and with the least complexity.

The receiver constructed for use
in this portable assembly is a four-
tube superheterodyne. It represents
a mid-point between the home-
station super with a standard tube complement
and the ancient and honorable superhet ecircuit
using a regenerative converter and detector with
no if. amplification. The latter is, as a matter of
fact, hardly a super at all, but a variation of the
autodyne in which the regenerative or oseillating

sw} 6L6 l Pl

‘gnsc &

e @ M
: R,L"E‘I‘ %

Ly r

Ca

Tes  3Rs Re

HTRS,

FIG. 2-~THE TRANSMITTER DIAGRAM

Cyel40-upfd. midget wariable (Cardwell ZU-140-
C::.—»I()Oﬂ:f.d. midget wariable (Cardwell ZU.100-

add:

Ca—100-ppfd. air cond (H lund
AgCaIOO) or L1 can be trimmed and a 75-upfd.
fixed mica condenser used for Ci. Mounted
inside of L1.

C4—0.001 postage-stamp mica condenser (Aerovox).

Cs, Co—(.002 postage-stamp mica condenser (Aero-
vox).

R1—50,000-0hm Lwatt resistor (IRC).

Ra—200.0hm, 104watt wireawound resistor (Ohmite).

R3-—50,000-0hm, 2-watt resistor (Centralab).

R4—5000-0hm, 10watt wire-wound resistor (Ohmite).

L1—12 turns spaced to occupy V4 inches total length.
Cg mounted inside form.

La-=3.5-Mc. output: 23 turns spaced to occupy 114 inches

total length.
7-Mc. output. 12 turns spaced to occupy 1V} inches.
All coils wound of No. 18 led on Hi Tund
SWF4 coil forms.
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detector is operated under conditions of constant
stability, improving the performance over=a
number of bands and especially on the higher
frequencies. In this receiver a much higher order
of selectivity can be achieved, especially on e.w.,
than with such an arrangement.

The four tubes are, in order: 6A8 mixer; 6K7
regenerative if.; 6A8 second detector and
h.f.0., and 6F6 output. For descriptive purposes,
it will probably be simpler to work from the
audio end backwards.

The 6F6 is operated with high biag, reducing
the maximum output but saving on plate current.
It drives the tiny 814-inch Premier speaker at
adequate volume for listeners grouped around the
operating position, although ordinary ‘room
level” is not attained without blasting. As a
matter of fact, in most applications the speaker is
dispensed with, headphones being used in prefer-
ence. The speaker is incorporated in the present
design simply to meet individual preferences
where they exist. For applications in which more
space is available a full-size speaker with a proper
input transformer and standard audio stage are
recommended.

The use of a pentagrid tube for combined
second detector and b.f.0. i not common in ham
practice, although it has been done? In this
arrangement it proves very satisfactory indeed.

¢ Allen, “New Pentagrid Tubes in the Amateur-Band
Superhet,” QST page 12, August, 1933.

The only complication comes in lowered gain
when the bh.f.o. is turned off, for modulated
reception. This might be attributed to lowered

THE MODULATOR UNIT

The microphone transformer is under the meter, input
transformer at right, output at left. The 6N7 delivers 8 to
10 watts of audio with a carbon mike.

conductance due to the removal of potential
from the anode grid, although the application of

i
({2 LIS

6A8 o) 6F6
] —
= 3Ry I
Ry 1
o
Cao] TRy h—]
] =
Ry
Laf, Ry ;
(':."'" SWI =

.":_. ;Clo

=

FIG. 3—THE RECEIVER CIRCUIT

ufd. 400volt paper.

L1, L2, La, Ly¢—See coil
table. Co, Crs—100-upfd. midget

Ls~—S8ee text.

Ri, R5s—300-0hm, Yg-watt
carbon.
Rz, Ra,1 R10—50,000-0hm,

Riz—3-megohm li-watt
carl uy
Rig—(.5-megohm lhavatt

mica.
C1, Cz—Dual tuning con-  Css C16—0.00Lpfd. midget ~watt carbon, carbon.
denser, 25.pufd. per mica, R4, R7—20,000-0hm, 4 Ris—1-megohm otentio-
section (Cardwell Co—See coil table. watt carbon. meter .
ER-25-AD). Cio—0.05.ufd.  $00-volt Re—1000-0hm tentio- Ris—1000-ohm Y4watt
Cy—50-pufd. antenna trim- paper. meter (IRC)., carbon.
mer condenser Cu4y Coo—Dual 5-pfd. 35.  Rs—20,000-0hm Il-wwatt T1, Ta—1600-ke. i.f. trans-
(Hammarlund HF- wolt midget elec- carbon. formers (Sickles
50). B trolytic. Ro—15,000-0hm Yowatt No. 6614).
Cy—50-ppfd. oscillator Ci1r—~0.05-ufd.  200-volt carbon. T3—800kc. b.f.o. trans-
trimmer condenser paper. R11~100,000-0hm Y4-watt former (Sickles No.
(Hammarlund C18—250-ppfd, midget mica. carbon. 55251).
e APC50). C1o—0.005-pfd. 400volt Riz—500-0hm Y4-watt car- SW—B.f.0. on-off switch,
Csy C1y C11, Cir2, C13—0.01- paper. bon. d.p.s.t.
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static (non-oscillating) potential did not notice-
ably improve performance. In any event this
complication is not serious, for the reduction in
gain is less than 2 to 1 and is hardly noticeable in
operation.

A glance at the circuit diagram will show that

PLAN VIEW OF THE TRANSMITTER UNIT

The cathode coil on the left has the cathode tuning con-
denser built in as an integral part. One crystal has been
removed from its socket to show the socket construction.
The plate tuning condenser is mounted below the sub-
base; the antenna coupling condenser is mounted above
and is insulated from base and cabinet. The end-fed
antmlrla is connected to the feed-through insulator on the
pane

the switch which disconnects the anode grid
voltage also, by removing a shunt, increases the
value of the bias resistor in the 6A8 cathode cir-
cuit. This is done to compensate for the lowered
cathode current.

The b.i.o. coil assembly is a Sickles 800-ke,
unit with two modifications. First, the 414-inch
can in which the assembly is supplied is cut
down to a length of 3 inches to enable mounting
horizontally above the speaker, with the
tuning condenser shaft projecting through
the front panel. Second, the rotor of
this small parallel tuning condenser is
disconnected from the plate end of the
coil (the grounded end in the conven-
tional e.c. oscillator) and is instead con-
nected to the cathode tap, which is the
grounded terminal in this circuit. This is
done to eliminate body capacity effects.

No, that 800 ke. at the beginning of the
last paragraph isn’t a typographical
error. The i.f. used in this receiver is 1600
ke., and the second harmonic of the
b.f.o. is used, to prevent pulling. The
high i.f, was chosen in order to eliminate
the necessity for pre-selection—objec~
tionable both from the standpoint of

Mike

l]_l

‘T1—Double-button
hone input trans.
?ormer (UTC CS-104).
Ta—Class-B ir&t transformer
UTC CS-29).
Ty—Class-B
former

space requirements and the necessity for an
additional set of plug-in coils.

Full-size air-tuned if. transformers are used;
here is one place where skimping to save an extra
hali-inch of space or dollar of cost is not worth-
while. While not equal to good 450-ke. if.t.’s,
these 1600-ke. iron-core units have adequate
gain and selectivity, and what they lack is made
up by the regenerative circuit.

The use of controllable regeneration in if.
amplifiers is an asset only too rarely utilized in
amateur receivers not equipped with piezo-
electric filters. This condition js unfortunate.
Such receivers as have been described 3 employing
regeneration for added selectivity and gain have
been individually highly successful. The principle
ag applied to this receiver works out equally well
on the bench and in preliminary trials; how it will
stand the rigors of outdoor work is, of course,
something still to be seen.

Construction of the regenerative ecireuit is
relatively simple. The first requirement is to dis-
assemble one of the standard Sickles 1600-ke.
i.f.t.’s. The grid and plate leads are then reversed,
as are the B 4 and ground returns; this makes
the bottom coil the grid coil, simplifying mount~
ing and adjustment of the tickler. The tickler
itself consists of 10 turns of No. 28 d.c.c. wound
over 2 Y4-inch form and doped to make a self-
supporting coil. It is slipped over the protruding
end of the dowel in the if. assembly, which
projects below the terminal lug plate.

In lining up the ii., the regeneration control is
set so that all resistance in the cathode circuit is.
shorted out. Alignment is then carried on as
usual, with the test oscillator connected first to
the 6K7 grid and then to the 6A8 mixer grid.
The output meter can conveniently be connected
to the headphone jack.

To adjust regeneration the regeneration control

3 Lamb, ** Cutting the Cost of Single-Signal Reception,”
Q8T, page 8, April, 1933.

Woodwurd, “Regenerative S.8. Receiver Brought Up to
Date,” QST, page 64, May, 1934,

n 6C5 6N7

Tz

T3

FIG. 4—~THE MODULATOR SECTION

micro-  Ci1—35-afd. 25-volt electrolytic.

R1—500-0hm  potentiometer
(IRC).

Ra—0.5-megohm otentio-

meter
R3—1000.0hm, Y4-watt carbon.

outbut trans-
C (CS-33).
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is turned wide open, whereupon the tickler is
moved up and down until the point is reached
where the ecircuit just edges into oscillation.
At this point the tickler is firmly fastened with
Duco cement or some similar fastener. The
regeneration control will then provide selectivity
ranging from quite broad to single-signal, with
the characteristic sharp ringing or “pinging”
characteristic at
the latter end of
the scale.

The mixer uti-
lizes a pentagrid,
converter with
gelf-contained
oscillator. Such
an arrangement
is not ordinarily
regarded with
favor in amateur
superhets, but in
the present case,
with the high i.f.
and good eircuit
somponents, its
stability and
general perform-
ance are reason-
ably satisfac-
tory. Certainly
it is as good or
better than the
average all-wave broadcast receiver, and the
latter in turn are usually better than the average
portable job, so the comparigson seems favorable.

A self-aligning-tracking system is employed
that works out quite effectively. After many
headaches trying to adjust variable series Pads in
oscillator eireuits in the past, it was resolved to
avoid that bother in this set. Standard values of
fixed miea condensers were selected for the series
pads, therefore, and the coils calculated to fit.
The use of mica condensers in an oscillator circuit
i8 not ordinarily the wisest procedure, but in this
case the capacity values are many times that of
the tuning condenser and percentage variations
with humidity or thermal changes are small.

In order to eliminate the necessity for trimmers
on each coil the usual procedure was again re-
versed and a single fixed trimmer was used in the
oscillator cireuit. This trimmer is adjusted onece,
and each coil wound to fit that setting. Naturally
the minimum capacities in the r.f. eireuit for
different bands will change; this is taken care of
by the inclusion of an externally-controlled vari-
able trimmer in the mixer grid circuit. Tracking
on each band is compensated for by the simple
procedure of adjusting this trimmer knob for
maximum signal strength.

The antenna primaries are much smaller than
usual in sets of this type. The reason for this is to
improve the image rejection ratio; it was found

THE UNDER SIDE OF THE TRANSMITTER SHOWS THE
SIMPLE AND STRAIGHTFORWARD CONSTRUCTION
The socket for the two crystals is made from contacts from a broken

socket riveted to a bakelite strip. Free terminals on tube sockets are used

to mount resistors and chokes, eliminating the need for several tie-strips,

that doubling the size of the antenna coil on 80
meters (with 400-ohm input) improved the over-
all gain only 25 per cent but boosted the strength
of the image by 1400 per cent. With the specified
values the image ratio is 40 db or more on all
bands.
The construction of the set is straightforward,
but it must be approached in a logical manner.
After all, there
are a lot of parts
to be jammed
into a -space
5x6x9 inches!
The photographs
- adequately show
the general lay-
out and place-
ment of parts; a
few construc-
tional hints may
be helpful.

"The sub-base,
madeof 3{g-inch
aluminum, is
mounted {14
inches from the
hottom—just
room enough to
seccommodate
the variable re-
gistors. It is fas-
tened to the

front and back walls by two pairs of small angle
brackets, into which 6/32 screws are threaded.
Before the final assembly a “dress rehearsal” in
which all parts are mounted, all holes drilled, and
all fitting accomplished, is held. The parts on the
sub-base and front panel are first assembled and
the two united; then the rear wall is added and
the plug-in coil shield assembly installed. Follow-
ing this the end walls with their supplementary
components can readily be added. While service-
ability is not, inevitably, 2 paramount feature of
s0 constricted a design, almost every part except
the b.f.0. assembly can be removed or replaced
with surprising ease. ‘

PR ALY

THE MODULATOR

Basically, this portable gear was designed for
e.w. operation, and both transmitter and receiver
perform to their fullest capacity only when han-
dling code. 'This is as it should be, for the limited
capabilities of low-power portable equipment
must necessarily be permitted a maximum of
efficiency, and this implies c.w. operation.

However, 'phone can often be employed to
advantage even in portable work when conditions
are suitable. It is often especially useful in connec-
tion with emergency work, and one of the prime
objects of this equipment was its adaptability to
emergency needs. Therefore a modulating unit

{Continued on page 82)

August, 1937
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® ARMY-AMATEUR RADIO SYSTEM ACTIVITIES @

FTHE Board of Directors of the A.R.R.L. at
L their last meeting offered the use of one page
of each issue of QST to the Army-Amateur Radio
System. This offer is greatly appreciated and is
accepted by the Chief Signal Officer, It is hoped
that this page will be of interest to all readers of
QST, as well ag to members of the A.A.R.S.

For the information of those who may not be
well acquainted with the A.AR.S., the following
brief deseription will explain:

The Army-Amateur Radio System was first
organized in 1925 with the assistance of the Amer-
ican Radio Relay League. It is an organization of
radio amateurs voluntarily affiliated with the
Signal Corps of the U. 8. Army. lis primary
method of training is the handling of messages in
accordance with Army procedure. The system is
operated under the direction of the Chief Signal
Officer in Washington, who appoints a Liaison
Officer, A.A.R.S., to handle amateur matters.
Control is divided into nine areas within the con-
tinental limits of the United States under the
Signal Officer of each corps ares.

The A.A.R.S. is organized to assist the Red
Cross and military eommanders in times of dis-
aster or national emergency by providing addi-
tional channels of communication throughout the
United States to augment or replace land lines
that might be damaged or destroyed.

Radio nets are organized to operate on spot
frequencies and consist of the Army Net, Corps
Area Nets, State and District Nets. The net con-
trol station of the Army Net is WLM/W3CXL,,
located in Washington, D. C. This station main-
tains schedules with corps-area net control sta-
tions and also with Panama and Hawaii. Each
corps ares has & net control station which also
works with various state net control stations
within the corps area. The Army Net and Corps
Area Nets normally operate on special frequencies
using call letters assigned by the Chief Signal
Officer. Other nets operate in the amateur bands.

Operation is normally from September ist to
May 3l1st each year. However, nets continue to
operate with reduced numbers during the summer
months, though operation is not required to
maintain active status.

A ZCB (QSO) contest was held from 6 p.m.
E.S.T. May 30th to 12:00 midnight E.S.T. May
31st. Each contact counted one point and addi-
tional credit of ten points was allowed for con-
tact with all nine corps areas. Complete reports
have not reached this office as yet but some mem-
bers have reported working all corps areas on
eighty meters, The largest score to date is 131
points. Complete results will be given later.

A questionnaire was recently sent all ALAR.S.
members. From these reports we observed
several estimates of copying speed of thirty to
thirty-five w.p.m. in five-letter code groups. On
Monday, June 7th, WLM broadcast for five
minutes five-letter code groups at 25 w.p.m. and
requested those listening to copy with a pencil.

PDC, the monthly bulletin of the Chief Signal
Officer which has formerly been published on the
first of each month will hereafter be published on
the 15th of each month. The monthly report
from Corps Area Signals formerly due on the 22d
of each month will hereafter be due on or before
the last day of each month. All members should,
however, get their traffic reports in as soon after
the 15th of each month as possible.

DIXIE JONES’
OWL JUICE

THIS column of juice wishes to assure Mr.
L Garcia, of CM2AO0, whose letter follows, that
he ain’t the only one that can’t make no sense
outa the hifalutin’ langwidge in QST'. The trouble
is the writers are so doggone edjicated that the
main ides gits sidetracked behind a coupla verbs
or sumpn and if ya ain’t plenty good ya miss it.
This “Message From Gareis” points a moral
even ag did the ‘“Message To Garcia” of forty
years ago.

“Dear Mr. Dixie:

“You and QST has gave me big surprise.
For the long time since I have trying to learn
the English. I had the teachers and the teach-
eresess but was not never available to read the
tongue. Then one day I was looking in QST the
diagrams I could descifer but the words were
more worser I could not descifer until all at the
once I consciously understood what I was
looking into over the page. It was your juice
even the rhinnerhosses and other byrds. I am
gorry about the picture and you hanging into
the mike a8 I keep always hanging myself by
the key forever. But I liked it all as I could get
the meanness of it. Please do more so es pse
where can one get diceionary of yours and
subseripcion to Squineh Owl? 73 excuse dx
adios QRU, AK, SK.

“Yours truly,
“S. B. Garcra, CM2A0,

Clalle 13, No. 97 Vedado, Habana, Cuba.”

~-W4IR of the “Dizie Squinch Owl”

“Habana, April 17, 1937
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® NAVAL COMMUNICATION RESERVE NOTES @

Details of the Emergency Communication Plan

By Lieut.-Commander Win. Justice Lee, C-V(S), U. S. N. R.

ANUMBER of years ago, seven to be exact,
the Navy worked out & plan for emergency
communication for its Naval Reserve stations in
connection with Red Cross relief.

This plan was based upon the fact that in al-
most every city of the United States there is a
chapter of the Red Cross and likewise in a great
many cities in the United States there are one or
more members of the Naval Communication Re-
serve who own and operate their own amateur
radio stations. After a number of conferences
with the Red Cross it was decided that & member
of the Naval Communication Reserve should be
appointed on each local chapter Subcommittee of
Transportation & Communication and that this
Naval Reservist would act as the liaison repre-
sentative of the Communication Reserve with
the Red Cross in that particular locality.

The entire plan is based upon the knowledge
acquired during past emergencies or disasters
when normal channels of communication have

-failed and under these conditions the Communi-
cation Reserve-amateur radio stations stepped
to the fore and established communication with
the outside world. The plan is divided into two
major classifications, (a) predictable disasters,
(b) unpredictable disasters. Under the former
rlagsification come general floods and hurricanes
and under the second classification come fire,
earthquake, tornado, sleet storm, bursting dam,
landslide, voleanic eruption, cloudburst, explo-
sion and possibly some others.

In case of any disaster the local Naval Reservist
at the scene of the disaster will attempt to for-
ward his report to his Commandant at his Naval
Distriet Headquarters, routing the dispatch ac-
cording to methods which will be described later
on, and bearing in mind that when a real emer-
gency occurs which involves the possibility of
injury and loss of life, every means may be con-
sidered allowable when attempting to establish
communication with the outside world.

The American Red Cross majintains area head-
quarters in three cities. When a disaster occurs
the Naval Reservist originating the report will
send his report to his District Commandant.
The Commandant will take such action as he
deems necessary and will immediately file a pri-
ority dispatch by Navy radio or commercial
landline to the area office of the American Red
Cross which has jurisdiction over the state in

which the disaster has occurred. These offices and
the states which are included in their area are
shown below:

(a) American Red Cross, National Headquarters, 17th and
D Streets, N. W., Washington, D. C., for disasters in
the following states: Maine, New Hampshire, Ver-
mont, Massachusetts, Rhode Island, Connecticut,
New York, Pennsylvania, New Jersey, Delaware,
Maryland, Virginia, District of Columbia, West
Virginia, Indiana, Ohio, Kentueky, North Carolina,
South Carolina, Georgia, Florida, Tennessee, Mis-
sissippi, Alabama and Louisiana.

American Red Cross, Midwestern Branch Office, 1709
Washington Avenue, St. Louts, Missours, for disasters
in the following states: Wisconsin, Illinois, Minnesots,
Yowa, Missouri, Arkansas, North Dakota, South

(b,

<

Dakota, Nebraska, Kansas, Oklahoma, Texas,
Montana, Wyoming, Colorado, New Mexico and
Michigan,

(c) American Red Cross, Pacific Branch Ofice, Civic
Auditorium, San Francisco, California, for disasters
in the following states: Idaho, Utah, Arizona, Nevada,
Washington, Oregon and California.

In order to insure as far as possible that a suc-
cessful contact may be made, four different
methods of communiesation have been worked out
known as Methods (A), (B), (C) and (D). As-
suming that the first word of a disaster is origi-
nated at a Reserve-amateur station, the station
of origin has the opportunity of sending it over
any one of the following channels:

MgzrHOD (A)
Channel 1
Originator
Section control station
Master or alternate control

Channel £
Navy shore station
Navy Department
Red Cross Area Head-

station quarters
Naval District shore station
Navy Department
Red Cross Area Head-
quarters
MgzTHOD (B)
Channel 1 Channel 2

Any amateur radio station
Commercial wire or h.f.
Commercial radio station

Commercial high-frequency
radio station
Naval radio station

August, 1937

Naval radio station Red Cross Area Head-
Navy Department quarters
Red Cross _ Area Head-
quarters
MersOD (C)

Channel 1 Channel &
Army-Amateur station Army Corps Area station
Army net control or Corps Army Message Center,

Ares station Washington
Army Message Center, Red Cross Area Head-
‘Washington quarters
Red Cross Area Head-
quarters
27



MeTHOD (D)
Channel 2
Coagt Guard shore station
Navy Department
Red Cross Area Head-
quarters

Channel 1
Section control station
Master or alternate N.C.R.
eontrol station
Coast Guard shore station
Navy Department
Red Cross Area Head-
quarters

All dispatches reporting a local disaster are to

be actually addressed to and for action of the
Jommandant of the Naval District in which the
disaster has oecurred. In cases of very serious and
wide-spread disasters, reports are to be sent to
the national headquarters of the American Red
Cross, Washington, D. C,, in addition to the dis-
patch sent the Commandant, Twelfth Naval
District, and to the local Red Cross Area Head-
quarters,

The American Red Cross has been very par-
ticular to describe the information which it re-
quires when the first and second messages are
filed, which is as follows:

First message—Report type of disaster, location and as
much additional information as is immediately available.

Second message—Report (1) area covered by disaster;
¢2) number of pergons dead; (3) number of persons injured;
(4) number of persons temporarily homeless; (§) number of
homes destroyed; (6) number of homes damaged; (7) pum-
ber of families affected.

The frequencies guarded by Naval Shore Radio
Stations at the time of writing of this article are
shown below:

Fastern

Stations 4040 4075 4985(8) 7995 8920
NAA/NSS N N N D N
NAD N D

NAH N D

NAM N D

NAR N

NAS N

NAO N

NATU N
NBA N
NAW N
Western

Stations 4010 4236(S) 4625(8) 8160 7995
NPC N D

NPG N N D

NPL N D

NPM N N N

Nores: Stations listed above transmit and re-
ceive on the above frequencies.

N--Indicates night only.

D—Indicates day only.

8 —Harmonic series—uppropriate frequency
for day or night.

4235 ke. series is CinC. ship-to-shore frequency
on both coasts.

12225 kes. is used during day by NSS, NAR,
NAS, NAO.

13305 kes. is used during day by NSS, NAU,
NBA, NAW.

This table of frequencies was effective 1 June,
1937, but is susceptible to changes from time to
time that the requirements of the Service make
necessary. It will be noted there are one or more
stations that can be contacted on the east or west
coast at almost any time of day or night in case of
emergency, as these stations continuously guard
some high frequency. The important thing to do
is to pick out the proper frequency for the dis-
tance and time of day and then make sure that
the transmitter is properly tuned so that the
Navy operator at the receiving station will be
able to hear the call on the frequency which he is
guarding.

No attempt has been made to list the commer-
cial high frequencies guarded by commercial
shore radio stations, nor has any attempt been
made to give frequencies guarded by Army-
Amateur and Army Corps Area Headquarters
stations. These frequencies may be changed from
time to time, but it is usually possible for ama-
teurs or Naval Reservists to identify certain of
these stations at the time that they require their
assistance. The Coast Guard operates a point-to-
point circuit between Washington and its section
base stations on 4050 and 8100 kes., the lower
frequency being used at night and the higher
frequency in the daytime.

Now let us suppose that you are a Naval Re-
servist, for example in Louisiana, and it appears
that a hurricane is liable fo strike the coast town
in which you live, during the next twelve hours.
Just what would you do? You would contact the
local chapter of the Red Cross, and further ascer-
tain that the nearest Naval Radio Station con-
tinuously guarding a high frequency is located at
Pensacola, Florida (NAS). If you had not al-
ready done so you would ealibrate your trans-
mitter and receiver to as close to 4075 kes. as
possible and would attempt to establish advance
contact with Pensacola so as to be ready in case of
serious damage when the hurricane struck. 1f for
any reason you were unable to raise Pensacola
you could eall Norfolk, Virginia, (NAM) on 7995
kes. and send a dispatch to Pensacola requesting
them to listen for you on 4075. As soon as com-
munication had been established, the Naval
Radio Station would inform you on what fre-
quencies they would listen for you and what
schedules they would keep. The Commandant of
the District would, in the meantime, in all
probability have advised you by wire to be ready
in case of emergency and instructed the Naval
Radio Station to establish communication. That
is what would happen in case of a predictable
disaster.

In case of an unpredictable disaster such as an
earthquake which might oceur in Utah, there
might be no eommercial wire lines in operation
after the shock and consequently no one would
know what had happened. In this case your ama-
teur station would attempt to raise any Naval
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Radio Station on the west coast, preferably your
own District Headquarters in San Francisco
(NPG). If the earthquake had occurred during
daylight hours you would call on 8150 kes. or on
8470 kes., whereas if the emergency occurred at
night you would eall on 4010 or 4235 kes. Having
once made contact with a Naval Radio Station,
that station would take charge of the situationand
instruct you what to do with regards to fre-
quencies and maintenance of schedules.

Because the Section Control and the Master
and Alternate Control Reserve stations are usu-
ally manned only on drill nights, except by special
orders, these stations cannot be contacted in the
case of an unpredictable emergency. However,
in the case of a predictable emergency, the prob-
ability is that the Commandant of the District
which expected a disaster would already have
notified the personnel of these stations to man
the stations and have them on the air, in which
case you would be able to contact your Section or
Master and Alternate Control Station on one of
the Reserve frequencies, namely 3475 or 4045 kes.

Some people have had the opinion that the
Naval Communication Reserve was organized
primarily for emergency operation in case of
floods, hurricanes or other disasters, but this is
actually not the case. The Communication Re-
serve is now made up of about 900 officers and
4300 men who have been enrolled in the Naval
Reserve and are being trained for purposes of
national defense. They are given regular instrue-
tion by means of drills and in other ways, in order
to fit them to take their place with the Navy in
case the need should arise. In order to provide
this training, the Navy has developed this system
of radio circuits by which naval procedure and
methods are taught through practical radio opera~
tion. Naturally when a disaster occurs, the Naval
Reserve personnel and their equipment are tem-
porarily available to the Red Cross for relief pur-
poses until regular channels of communication
are again open. It is neither the desire nor the
intention of the Navy Department to supersede
commercial communieation when such communi-
cation is available, nor is the Communication
Reserve expected to operate after the regular
Army, Navy, Coast Guard, National Guard or
Naval Militia is prepared to handle emergency
comminication.

The purpose of the Red Cross Plan is primarily
to bridge the gap of time which elapses between
the time that the disaster occurs and the time
that regular federal or state relief agencies can
take charge and furnish necessary communica-
tion.

It might be interesting to readers of @ST to
know that, during the Ohio River and Mississippi
Valley floods during the spring of this year, the
Naval Communication Reserve control stations
in Chicago, Cincinnati, Wheeling and Memphis
handled a very large amount of relief traffic for

the Red Cross and for a time actually acted as the
key stations for U. 8. Coast Guard relief opera-~
tions. This service continued in some cases for
upwards of two weeks, although such long service
was not contemplated by the original Red Cross
Plan. It proved necessary because other channels
of communication had not been reéstablished.
The vital usefulness, however, of the Red Cross
Plan, comes in the first one or two hours of dis-
aster when every minute is of importance in get-
ting the word of the disaster to the Commandant
and the Area Red Cross.

This plan has been given very wide distribu-
tion through the Red Cross, the Army, the Coast
Guard and other branches of the government.
Any amateur who is interested in helping out in
case of emergency will do well to look up the
nearest member of the Naval Communication
Reserve and secure from him information with
regards to identity of Navy and Naval Reserve
stations in his locality, with the idea that this in-
formation may prove of great value in case of
emergency.

Northwestern Division Convention
August 28th and 29th

TAINIER NATIONAL PARK! Sunrise Park,
on the East Side of Mount Rainier, has been
chosen for the 12th Annual Northwestern Divi-
sion Convention to be held on August 28th and
29th, under the direct supervision of Director
Ralph Gibbons and assisted by Harold W. John-
son. Cabins are $2.00 and up, with or without
blankets. A Cafeteria is also on the grounds. The
registration fee is $1.00. It will be necessary to
register not later than August 15th, and this
should be done by writing Harold W. Johnson,
W7DXF, Box 527, Pendleton, Oregon; further
information will also be furnished by him,

Pacific Division Convention
Stockton, Calif., September 4th~5th—6th

SEE you all in Stockton” is the heading which
appeared in the Special Edition of the Stock-
ton Record when the first publicity was released
recently. The Stockton Amateur Radio Club joins
in with the newspaper in extending a cordial in-
vitation to all radio amateurs to attend the an-
nual Pacific Division Convention to be held at the
Hotel Wolf, Stockton, Calif., September 4th, 5th
and 6th. A big program is being prepared and
many features will appeal to all who come to the
affair. One of the features which promises well,
will be an initiation of the Royal Order of the
Wouff Hong by members of the Manteca Radio
Club. Watch for publicity, but if you want more
information drop a card to George R. Scott,
W6IKG, Hotel Wolf, Stockton, Calif.

August, 1937

29




A 56-Mc. Converter of High Stability

High-C Oscillator and High-Frequency LF. for Reception
of Crystal-Controlled Five-Meter Signals

By Byron Goodman,* WI1JPE

AJOR problem of 56-Me. ¢c.w. reception is
that of obtaining a high-frequency oscil-
lator that doesn’t flutter and burble.

One way is to use the harmonic of a lower-fre-
quency oscillator, but this always leaves the
gate wide open for reception of signals on another
band, unless the signal circuits are quite selective
—usually a very improbable condition at this
frequency. Also, with ordinary methods of track-
ing, one ends up with an oscillator that is too
low-C for good stability.

One angle of attack is so relatively simple
that it is surprising that it has not been deseribed

TOP VIEW OF THE 56-MC. CONVERTER

The front portion contains the oscillator tunin
denser and padding condenser, oscillator tube, an

con-
coil.
The middle portion houses the detector tuning condenser
and padding condenser, and detector coil. The acorn-tube
detector is mounted directly under the detector coil socket,

permitting a very short grid lead. The antenna tuning unit
at the rear is-link-coupled to the detector coil, and the
antenna is clipped directly on to the coil. The output
transformer is adjusted through the small hole under the
link to the antenna coil.

before. The obvious solution to the image prob-
fem is to use a higher intermediate frequency. At
the same time, if we put the oscillator on the low
side of the signal frequency it will be on & much

* Assistant Sec’y, A.R.R.L.

lower frequency, where the chances of its being
stable are much better. And then it can be made
real high C to increase the stability. The only
problem left is that of ganging the high-C oscil-
lator circuit and the low-C signal circuit or cir-
cuits. It is here that a very fortunate property of
tuning eapacities steps in and saves the day. A
straight-line capacity condenser near the high-
capacity end of its scale tunes practically straight-
line frequency, so if we already have sufficient
capacity in a circuit, a straight-line-capacity
condenser will tune straight-line-frequency (or
very nearly so) throughout its whole range. This
holds true at any total capacity,
of course, so long as the variable
capacity is small compared to the
fixed capacity. It is therefore a
simple matter to design a low-C
signal circuit that will track with a
high-C oscillator circuit. This holds
true for any intermediate frequency,
but a high one was used in the set-
up to be deseribed to eliminate the
possibility of images and to allow
a lower oscillator frequency to be
used.

A little scratching around on a
pad of paper disclosed that with an
intermediate frequency of 20.5 Me.
and & tuning range of 55.7 to 60.3
Me. one should run into no image
trouble. True, images might creep
in from the range 14.7-19.3 Me.,
but this would include no amateur
signals (with the improbable ex-
ception of harmonics from the 80-
meter band) and so any amateur
signals heard actually would be received on the
H-meter band. The simplest sort of 20.5-Me. i.f.
amplifier is an old t.rf. receiver covering that
range. A superhet could be used, but there would
be too good a chance of running into oscillator
harmonics from the receiver used as the if.
An SW-3 served as the if. with the converter
to be described, but any stable t.r.f. set will work
quite well. If you don’t mind dodging a few
harmonics you can use your regular superhet.

Still more juggling, this time with condenser
eatalogs and the Lightning Caleulator, gave the
proper tuning condensers to be used. In the signal
circuit, a range of 10.5 to 9.0 pufd. covers the
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THE BOTTOM VIEW SHOWS THE OQUTPUT TRANSFORMER WITH

COVER REMOVED

Hea
the lea
of the set.

range and gives nice low C; and for the oscillator,
11390 pufd. does the trick in covering the oscil-
lator range of 35.2-39.8 Mc. These values were
worked out backwards; the tuning ranges of
various available condensers were listed and
then the proper lumped capacity found. No regu-
lar condenser small enough to eover the signal
circuit range was found, so
two plates were removed from
a Cardwell ZS-1-SS, bringing
its capacity range from 4-1.5
wdd. down to 2.4-0.9 wpufd.
Since the lumped capacity in

AL

leads are used to the oscillator circuit to maintain stability and to keep
inductance low. The output is taken through the twisted pair at the rear

coupling and obtaining re-
generation is secured. Regen-
eration is controlled in the
usual manner, by varying the
screen voltage.

Finally, a tuned antenna
circuit was used, more effi-
ciently to fransfer energy
from the antenna to the grid
eircuit. The tuned antenna
circuit was link-coupled to
the grid eircuit, and the
only necessary precaution to
take is to see that the link
is not made of twisted pair.
An improvement in signal
was apparent when wires sep-
arated about a half-inch were
substituted for the twisted
pair used at first,

The performance of the con-
verter might well be improved
by the addition of an r.f.
stage, but for reasons of economy and simplicity
it was not included in this version.

CONSTRUCTION NOTES

The chassis for the converter is made by bend-
ing over 2 inches of each side of a 9 by 10 inch,
piece of aluminum, resulting in & U-shaped chan-

954 o 3

the signal circuit was to be
only 8.5 ppfd., the use of an
acorn tube was indicated. It
fits into the scheme well, since
by mounting the tube under
the socket taking the coil, the

grid lead is cut down to
about three-eighths of an
inch. The 6J5G has been
suggested as a stable high-
frequency oscillator, and its
use justified its reputation.
In order to squeeze the last
microvolt of signal out of the
detector stage, it was made
regenerative. Also, because of
the high intermediate fre-
quency, cathode oscillator-
ecoupling was used, and has
shown absolutely no “pull-
ing” effect. By using the coil
that couples the oscillator to

FIG. 1—CIRCUIT DIAGRAM =

TO HEATERS
OF THE 56-MC. CONVERTER el
Cyy C5—25-ppfd. midget variable
(Cardwell ZR-25-A8).
Ca-—.’!-s—uefd. midget wariable
(Cardwell Z85-4-.8§ with 6av. -is0+
one stator and one rotor 70 B+ OF
plate removed). RECEIVER

Cs—10-ppfd. midget variable (Cardwell ZR-10-AS).
C4—50-pufd. midget variable (National UM-50).
Ce—100-pufd. midget variable (Cardwell ZU-100-AS).
Cz, Cg, C11—0.006-pfd. postage-stamp mica condenser.
Cy—250-pufd. postage-stamp mica condenser.
C10—100-ppfd. p 74 mica d .
R1—50,000.0hm wire-wound potentiometer.
R2—2000-0hm, Yavatt carbon.

R3, R¢—15,000-0hm, 10watt wirewound.
Ry—2500-0hm, Y4-watt carbon.

Re—15,000-0hm, Yoawvatt carbon.

R7—5000-0hm, l-watt carbon.

Li—4 turns No. 14, 1-inch diameter, 34! long.
La—4% turns No. 18 enamelled, 34’ long.

the detector as the cathode
impedance for the regenera-
tive detector, & simple and
effective method of oscillator-

Ls—1

La—12turns No. 14, 1’’ diameter, 114"’ long, with 5 turns No. 26 d.c.c. wound in-
side for output coupling.
L;-—-Z? turns No. 18 enamelled close wound at low-potential end of Ls.
,§ turns No. 18, 34" long, tapped 14 turn u
wound on 1’ diameter forms (National
L1 and Lg are two turns each.

for cathode. L2, L4, L5 are
R-1). The coupling coils for
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nel 5 by 10 inches. The front panel is made of a
514 by 7 inch picce, fastened to the base by
tapped }4-inch square brass rod, and the rear
end is made by bending over the ends of a small
piece of aluminum so that it will fit tightly and
holting it to the chassis. The shield can for the
output coupling transformer is made by bending
thin aluminum to form a box 214 by 314 inches,
with mounting tabs on the bottom, and another
piece is bent to form a tight-fitting cover.

The general layout of parts is shown in the
illustrations, apd requires no special mention.
The detector tube, a 954, has its socket mounted
directly under the detector coil socket. It will
be necessary to make two mounting pillars for the
coil socket by tapping two 1-inch lengths of brass
rod, since the acorn-tube socket partially covers
the mounting holes for the pillars. Flat-head
serews must be used. An acorn-tube socket similar
0 the one shown must be used, because it is neces-
sary to keep the capacity between cathode and
ground low.

The wiring is simple and straightforward, the
only precaution being the usual one of making
Jeads short and solid in the r.f. circuits. It will be
noted in the diagram that the osecillator coil
socket has two ground leads running from it, one
to the oseillator tuning condenser and one to the
detector tuning condenser. This was done so that
the chassis would not have to be depended upon
for the ground return. It is advisable to make the
leads to the acorn tube grid and plate clips of fine
wire, about No. 28, to eliminate the danger of
breaking the tube when making connections.

The dial is an ordinary National Type ‘“B”
with a larger knob added. With the variable
vernier ratio set all the way over towards “Slow,”
the dial gives smooth tuning and with a little
care you will find that you won’t miss any signals.
You uren’t tuning across four or five hundred
ke. though, but over 414 megacycles and the
tuning is fairly sharp.

The “on-off”’ switch is so wired into the circuits
that it turns off both the converter and the
receiver used as the i.f. amplifier.

TRIMMING THE COILS

Probably the most difficult task in the con-
struction of the receiver is trimming the coils to
their proper inductance. The first thing to do is
to couple the output transformer to the receiver
to be used as the i.f. amplifier. Couple the output
of a modulated oscillator set at 20.5 Me. to the
954 grid and tune in the signal on the receiver.
Then tune the trimming condenser on the output
transformer for maximum response. The if.
amplifier is now lined up.

Set the test oscillator at 28 Me. and set the
tuning dial at 90. Rotating the oscillator padding
condenser, the signal (second harmonic of the
test oscillator) should be heard with the oscillator
padder at almost exactly half scale. Then set the

test oseillator at 30 Me. and see where the signal
comes in on the tuning dial. If it's at about 5
on the dial, you have been very lucky and hit
the proper range right off. A little trimming of the
oscillator coil, about a quarter turn at a time, will
soon give you the proper range.

Loosely couple the test oscillator to the an-
tenna circuit and trim the detector coil. The de-
tector padding condenser should be set at about
14 scale to give exact tracking, but the antenna
tuning will interlock slightly so it is not necessary
to trim down to the last sixteenth of an inch of
wire. If car noises peak up with the detector pad
set at half scale or so the coil is adjusted closely
enough.

Running the regeneration control up, the de-
tector should oscillate at about 24 scale. If it
oscillates too soon, space the turnsg slightly on
L3, the cathode impedance, until the regeneration
works the way it should. It will be found that
14 of a turn here will make the difference between
“yes” and “no,” so it is well to spend some time
with the cathode coil.

With the set lined up properly, it will be possi-
ble to run across the band for c.w. signals with
all of the ease and confidence customary on other
bands. Any crystal-controlled signal will have the
same stability that is obtained on 14 and 28 Me,,
and you have the assurance that once found, it
isn't going to flutter out of audibility almost
immediately. Using the SW-3 as the i.f. amplifier,
the regeneration control of the SW-3 is set in the
sensitive position normally used for weak-signal
reception, and held there for e.w. reception. It
is backed off slightly for ‘phone reception, in the
usual manner.

When the rig is in operation, try changing the
number of turns that link the output transformer
to the receiver being used as the if. amplifier.
Diffefent receivers have different input imped-
ances, and some adjustment of the coupling
coil may be necessary if maximum sensitivity
is to be sccured.

Bustand’s “Radio Instruments and Measure-~
ments’’, Circular 74, is back in print again, now
reprinted with various errors and omissions
corrected. In other respects it is still the same
book which was once the experimenter’s standby.

Why get excited over 56-Mc. DX? says
W2GEI, According to May QST W8S8MAH has
worked J2MH on 914,310 ke.—with a T9X
gignal, too! If you don’t believe it, see page 61 of
that issue.

— o ¢ —

It seems that WOUVJ was taken to task by his
neighbors for broadeasting on kilocycles instead
of megacycles, where said neighbors claimed he
belonged!
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Operating Data on the New Beam
Power Tubes
A Two-Stage Beam Transmitter Using the RK-47

By George Grammer*

mitting tubes announced in our last issue

—the RK-47 and RK-481--proves them to
have the characteristics that have been found so
desirable in their smaller prototypes. In plate cur-
rent behavior, they are more like triodes than
conventional pentodes, which means that more
Ioading, and consequently more output, is possi-
ble at a given plate voltage. Under proper operat-
ing conditions, the

q CTUAL experience with the new beam trans-

final tank coil. The driver is & 61.6 Tri-tet, work-
ing from a 7-Mec. crystal; the RK-47 is used as a
straight amplifier on 7 and 14 Me. and as a
doubler on 28 Me. The set-up is somewhat ex-
perimental in nature, because we were chiefly in-
tevested in getting some data on the performance
ol the tube under different operating conditions.
The conclusions can be stated briefly enough:
The tube is well screened and shows no tendeney
to oscillate without

plate efficiency is
gsomewhat higher
than with a pentode
ub the same plate in-
put, another indica-
tion of improved per-
formance.

The operating
curves of Figs. 1 and
2 are of interest in in-
dicating typical per-
formance with vari-
able excitation. With
both types a grid
current of 10 milli-
amperes is sufficient
for full output when
the recommended

neutralization, and it
makes a good dou-
bler,althoughrequir-
ing higher bias in
this application and
therefore more driv-
ing power for most
efficient operation. It
is rather difficult to
wet a good L-C ratio
on 28 Me. because
the output capacity
is high compared to
that of & good high-
frequency triode; the
result is that, using
the same tuning con-
denser that is suita-

arid bias is wused.
‘I'he driving power is
very low, being less
than two watts for
either type, and the
tubes actually do
drive well from a low-power source. The overall
performance indicated by the curves is borne out
very well in practice. With the RK-47, for in-
stance, it is quite easy o obtain an output of 150
watts without exceeding the rated input, and the
fuct that an elaborate exciter is not needed not
only makes the construction of a compaet trans-
mitter relatively easy, but greatly facilitates
band-changing. Such u set is shown in the accom-
panying photographs; a rig using RK-4%8’s is
to be described in a following article.

The outfit pictured is an “all-beam’ affair suit-
uble for working three bands, 7, 14 and 28 Me.,
with one erystal, and switching from one band to
the other is accomplished simply by changing the

# Agsigtant Technical Editor,
L “New Beam Power Tubes,” July QST, page 18,

Me., Two
volts and t

THIS TWO.TUBE TRANSMITTER WILL GIVE 150 WATTS
OUTPUT ON TWO BANDS AND 75 WATTS
ON THE THIRD
The RK-47 is used as a doubler at the highest frequency, 28
ower supplies, one giving 100 milliamperes at 400
other 150 milliamperes at 1250 volis, are required.

ble for 7 and 14 Me.,
not all the power de-
veloped by the tube
can be realized as
useful output, since
the relatively high
circulating fank current on 28 Me. raises the tank
losses. The output on 28 Me. using the tube as a
doubler runs between 60 and 75 watts, the lower
figure being obfained when the input is adjusted
so that the plate shows no color and the higher
at the recommended maximum plate input—
150 ma. at 1250 volts.

From the convenience standpoint the transmit-
ter illustrated is a quite desirable arrangement.
Fig. 3 gives the circuit diagram. The 6L6 plate
eircuit is proportioned so that both 7 and 14 Me.
can be covered with a single coil at Ly, an sirange-
ment which is not especially efficient but which is
permissible in this case because the output of the
6L6 is far more than is needed to excite the
RXK-47. Changing L is therefore unnecessary for
operation on any of the three bands; €'y is simply
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need not be changed for 7., 14- an

stituting suitable coils,

swung to give resonance at either 7 or 14 Me. The
6L6 is biased by a cathode resistor and grid leak
combination, the leak being adjusted to give
optimum harmonic output. The screen is fed
through a dropping resistor and the plate is
parallel-fed to avoid danger of flashing over the
rather closely-spaced plates of (¢, and to avoid
the necessity for insulating €, from the chassis.
Series feed is used in the RK-47 grid circuit, a
blocking condenser (U being inserted in the 616
plate tank to insulate the hias voltage from
ground. Resistor R; is & grid leak used only when
doubling in the final; it is shorted by switch 8
when the tube is a straight amplifier. The 15,000~
ohm value specified was

CHASSIS LAYOUT IS,SIMPLE, AS THIS VIEW INDICATES

The oscillator plate coil, in the ‘flug-in shielded coil box next to the 6L6,
28-Mc. operation, aithough made plug-in
for flexibility. The transmitter can be adapted for 3.5-Me. operation gy sub-

low. The difficulty of securing
a single choke which would work
well on all three bands finally
foreed the use of series feed, but
on installing the latter we ran
into r.f. troubles in the plate-
supply leads and on the sup-
posedly *cold” chassis. The
most effective cure was the in-
stallation of C7 across the meter
jack and Cyofrom the cold end of
the 6L6 plate choke to ground.
After these condensers were put
in there was no further trouble
of this type.

The physical layout is quite
simple. Viewed from the back,
at the left is the socket for the
erystal, followed by the 616 and
the socket for the 616 plate coil.
These are toward the rear of
the chassis, leaving space in the
front for mounting the plate
meter on the panel. The RK-47
is set in a socket suspended be-
low the chassis so that the
grid leads are entirvely “under-
ground.” A shield can with the
top cut off surrounds the lower part of the tube
to provide further shielding. The plate tank con-
denser and coil are at the right. The jacks for
reading plate currents and RK-47 grid current
are mounted on the rear edge of the chassis;
the two at low voltage are insulated by fibre
washers and the high-voltage one by a piece of
bakelite mounted so that the jack projects
through a hole of ample size in the chassis.

The crystal holder shown in the photograph is a
new National multiple unit, with an internal
switeh, holding four erystals. The switch shaft is
connected to a panel control by means of a flexi-
ble-cable coupling so that any of the crystals can

found to be optimum in
this particular circuitar-
rangement. The RK-47
plate circuit is conven-
tional. Thescreen is sup-
plied through Rs from
the oscillator plate sup-
ply.

Only one other point
about the circuit needs
comment. In the early
experimental work, par-
allel feed to the RK-47
plate was used, and
proved to be entirely
satisfactory on 7and 14
Mec. However, on 28 Me.
the plate choke.ran hot
and the efficiency was

PRACTICALLY ALL WIRING IS UNDERNEATH THE CHASSIS
The layout affords complete shielding without any special constructional work.
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be selected from the front. The holder fits a stand-
ard five-prong socket and can be pulled out in an
instant should it be necessary to use an extra
erystal provided with the customary mounting.

The 6L6 plate coil isan
air-wound affair ce-
mented on celluloid
strips and mounted in-
side a shielded plug-in
eoil box. The shield is
grounded through one
of the five pins on the
coil base.

The usual collection
of r.i. chokes, by-pass
eondensers and resist-
ors is to be found un-
derneath the chassis.
'y and Cq are mounted
upside down from the
lower side of the chas-
sis top, with their shafts
projecting through
holes in the front. The
osgcillator cathode coil,
{11, i8 to the left of Cy;
it is mounted simply
by No. 14 wire leads,
soldered through holes
in the bakelite form,

. which go to convenient
soldering lugs. A small

baflle shield is placed between the two condensers.
Allr.f, leads are as short as possible, with grounds
directly to the chassis. The final tank condenser
is insulated from the chassis by means of small

butt-in type insulators.

The chassis is electralloy, 7 by 17 by 3 inches,
and the panel 1014 by 19 by 14 inches, the dimen-

0,

sions being suitable for relay-rack mounting.

For minimum erystal current it is essential
that the dimensions of L, be duplicated and that
('; be set as near minimum ecapacity as is con-

160

RK-47 CLASS C OPERATION
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FIG. 1—OPERATION CURVES OF THE RK-47

Plate current, power output,
plotted against d.c. grid current.

plate dissipation, driving power and screen current

sistent with the excitation required. Crystals of
ordinary activity will work well with C set right
at minimum, and this control in nearly all cases
may be left alone. The setting for 7-Me. output

will be found near maximum capacity on C, and
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FIG. 2—~RK-48 OPERATING CURVES

Power output, Po; plate current, Ip; driving power, Wy; plate dissipation Wy screen-

grid current, 152; and screen-grid power, Pyg, as a function of d.c. grid current.

for 14-Me. output near minimum capacity. The
616 plate current at resonance will be about 60

milliamperes in either case,
using the 400 volts speci-
fied in Fig. 3. A neon
bulb touched to the erystal
shows only a dim glow,
and the erystal is only
slightly warm after long
periods of operation. Most
of this heat is transmitted
from the tubes through
the chassis.

In the RK-47 stage, with
Rs shorted ouf, the un-
loaded minimum plate cur-
rent on 7 Me., should be
about 15 ma. and on 14
Me. about 25 ma., the
difference being accounted
for by thefact that the L-C
ratio isless favorable on 14
Me. Doubling to 28 Me.,
with Ry in the circuit, the
minimum plate current
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should be about 60 ma.; the tank can be loaded
until the tube takes 120 ma. without color show-
ing on the plate. At 150 ma. the plate gets
pink, but the output is somewhat higher, as al-
ready mentioned. On 7 and 14 Me., there is no
sign of color on the plate at the rated plate cur-
rent of 150 ma. It will be found that the output
power increases rapidly as the grid current is in-
ereased from zero to about § milliamperes, after
which the change is more gradual. Running the

ohm resistor in series with the RK-47 screen
should be cut out.

An alternative method of operation is to use
4.5-Me. crystals, driving the RK-47 as a straight
amplifier from either the second or fourth har-
monic of the oscillator. With 400 volts on the
oscillator plate, the fourth harmonic is large
enough to provide adequate excitation when one
of the low-drift erystals is used. The older X cuts
do not have as great activity—at least this was
the ecase with several
samples tried—for good

~ 1ov.”
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fourth-harmonic opera-
tion. The cathode coil
for an 80-meter crystal
should have 15 turns in
the same space as the
specified 40-meter coil
oceupies. Incidentally,
the latter coil is suffi-
clently large so that 20-
meter ecrystals of the
“harmonic” type can be
used in the transmitter
for 14-and 28-Mec. E
No antenna-couphng
circuit is indicated in the
diagram, since mostama-
feurs have their own pet

FIG. 3—CIRCUIT DIAGRAM OF THE TWO.STAGE

schemes. There is ample
BEAM.TUBE TRANSMITTER

C1—100-ppfd. variable (National ST-100).
Cg=250.ppfd. variable (National STH.

25
a—?O-;mfd. transmitting e, uzrgap
0.171" (National TMX g
Cy=—0. OOS-pfd mica, receiving type (Du-

yfd. mu:a. 1000-wolt (Aerovox
ype 4
C7—-ﬂ.0024zfd mica, receiving type
{Aerovox).
(/8-—() 002-pfd. mica, 5000-volt (Sangamo).
CyCrz, inco—-0,01 paper, 600volt (Aero-
vox and Spragu.
R1=~100,000 ohms, Ibwatt (IRC).
Ra—400 ohms, Zwatt ( RC).

,5@30

1-inch form, spaced to make length

} 1 inch.

Lg-=17 turns No, 14, outside diameter i
mch, spaced to make length 2
inches. (Mounted in National
Type PB-10 5-prong coil base and
shield.

Lg=7 Mc.: 14 turns No. 14, diameter 214
inches, length 2 inches. 14 Mc.: 6
turns No, 14, diameter 2% inches,
fength % inch. 28 Mc.: 3 turns No.
14, diameter 234 inches, length 254
inches.

All wound on National XR-10A. forms
with PB-15 plug bases to fit XB-15 jack
base. The 7- and 14-Mc, coils are wound in

Ra—5—ohmd;1d;ustable wir d (Elec-

tra

R4—~25,000 ohms, 10-wart (IRC Type AB).

RE==15,000 ohms, 10wwatt (Ohmite).

Re—4000 ohms, 10watt (IRC Type AB).

1y Ja, Js—Closed-circuit jacks (Y axley).
F