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Freld Set

Exceptional performance, combined with
light weight, small size and operating con-
venience, has been achieved in this new
The 18M is suited
for a wide range of applications including
military field service, exploration work,

and, with minor modifications, for aircraft
and mobile service.

SPECIFICATIONS
RECEIVER SECTION
Superheterodyne type employing 1
tuned R.F. stage on all frequencies.

Tubes: 1-—-6S7G R.F.; 1—6K8G Con-
verter—OQsc.; 1--6S7G LF.: 1—6T7G
Det. & Audio; 1—6C8G Output Audio
—c.w. Osc.

Frequency Range: 2 to 16 mc continu-
ous coverage with optional crystal
control.

TRANSMITTER SECTION

Tubes: 1-—-6V6G Oscillator; 1—6V6G
Modulator; 1—807 Qutput Amplifier.

Frequency Range: 2 to 16 mc continu-
ous coverage with crystal or master
oscillator control.

Emission: Al and A3.

Modulation: High level.

Power Requirements: 1.8 amp at 6.3 v
and .100 amp at 350 v.

Power Output: 12 to 15 watts tele-
graph, 5 watts telephone.

WEIGHT AND DIMENSIONS:
18M Transmitter-Receiver Unit, com-

plete with tubes and crystals in
weatherproof case (12"x9"x915")—

Collins development.

20 1b.
Key, headphones, microphone, power
cables—6 1b.

415E-1 vibrator power supply and
storage battery (81/2"x61/2”t8%")——
25 1b.

420A Footpower Generator—50 lb.

416M 12 v. dynamotor power supply

for aircraft installation—81l4 lb.
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is now IN STOCK at HARVEY'S

% This latest development of the Hallicrafters engineers is probably the closest
approach to the ideal communications receiver for the majority of amateurs. It is
a precision receiver, brilliant in its performance, yet priced well within the

_reach of the average ham's purse. $127.50

Net price, complete,isonly. . ....oooiiiiiiiiiii ...

* gisegir‘aelt::)\{erage — 34 to .54 MC (8.8 to HARVEY’S

* 8 Band positions.

* 11 Tubes. Headquarters for thousands of ama-
% 5 Watts audio output. teurs who have come to expect of
* .]r-faﬂf U(iﬁtT F(’:g?tfg _Permeab'l'ty'T""ed LE usthe type of service that compares
* Completely Shielded, Permeability-Tuned in every respect to the unquestioned
" gf‘lgs‘a,'t,ﬁ“e\'/c'!cﬁit- Selectivity Switch quality of the merchandise we sell.
osition ariadle oelectivity owitch, ) . .

* S Meter calibrated in *‘S" units and db's. Harvey's m?kes 'f a point to carry
* Directly calibrated, Indirectly illuminated, ~all popular items in stock . . . at all

“‘Venetian Blind" Tuning Dial. times . .. A complete line of all

* Modern ventilation grills.

* Speaker — P.M. Dynamic in separate cabinet the Hallicrafters receivers is here

HARVEY RADIO COMPANY
103 WEST 43 STREET NEW YORK, N. Y.

AUTHORIZED AGENTS FOR

the New SKYRIDER 23

* % % X *__-A: % the hallicrafters inc. % % % % % % %
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Buy HALLICRAFTERS

FROM

Prompt Delivery of
$X-23 on Ten Day Trial

COMPARE MY TERMS g;lé;i;ai?gzoﬁiqf the benefits you get from Bob
WlTH ALL OTH ERS @ Ten days free trial of any receiver. @ Big

allowance for your present receiver. ® Easy

Model Cash Down 12 Monthly 6% terms. I finance all sales myself. ® Com-

Price Payment Paymenis plgte stock. Prompt shipment of all models.

SX-23 $115.50 $23.10 $8.16 - 3 :il;lpment direct from factory if you so

- . . . esire.
S-17 125.50 25.10 8.87 You get the personal attention of Bob Henry
Sis 7700 1340 5aa oo and e e e ate sy bt W ca
- . . 5. use an see that you are entirely satisfied. You can
Sky Champion 49.50 9.90 3.49 reach me by letter, telegram, phone, or visit, nearly 24
Sky Buddy 29.50 5.90 2.08 hours a day, 365 days a year. Your inquiries and or-
. . e ders invited. Write for full information and for tech-
All other Hallicrafter recetvers on similar lerms nical bulletin on any receivers.

B0+~ [ “HENRY RADIO SHOP

W9AR BUTLER, MISSOURI

% % % % % % % the hallicrafters inc. % % % % % % %
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NEW!

(EKA) —
D M(EGACYCLES)
3-

An all-amateur expander of new
design and so highly refined that an
actual gain of nearly 20 db is ob-
tained in the two high frequency
bands, 28 to 30 and 56 to 60 Mc.
New tubes, new circuit design, new
construction methods, a new concep-
tion of sensitivity without images

when using the DM-36.

NEW UNIT CONSTRUCTION

1. Two range expander:
28 to 30 MC
56 to 60 MC

2. Overall R.F. gain — 18 db.

3. Image rejection ratio better
than 25,000 to 1 at 30 MC.

4. Signal to noise ratio of 10 db at
1 microvolt using a 309 modu-
lated R.F. signal.

5. Unit construction incorporating
exceptional design features.

6. Self-powered and adaptable to
any good superheterodyne re-
ceiver.

. Antenna change-over switch
provided.

8. Mounted on sturdy aluminum

cast frame, adding ail important
rigidity.

4o 20,90 90 3
10 5 i 5 *

DM 3.6 70 SERIES

MARCH 25th

Literature also

Available

RADIO MFG. ENGINEERS, inc.

111 HARRISON STREET PEORIA, ILLINOIS
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@©* ==~ with an
" Augmented (6/99¢r)

Company of

Centralab

LOW CAPACITY

LEVER ACTION

Contact clips of spring brass heavily SWI I CHES

plated (silver) treated for easy soldering.
Switching combinations available use up
to 12 clips per section.

It's been a “‘sell out" from the very start . . . the audience
composed of set manufacturers, P. A. folks, broadcasting engi-
neers, test instrument makers and industrial technicians have been
giving this swell chorus their hearty approval.

Now ~— augmented combinations cover every probable re-
quirement you may have. The program (libretto) now lists the
complete line-up. Just write and ask for special Bulletin No. 680
{ for full details, or see your jobber.

CENTRALAB: piviSiON OF GLOBE UNION, INC., Milwaukee, Wisconsin

]




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

All appointments in the League’s field organization are made hy the proper S.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, resultsin 'phone and traffic. He is interested, whether you are an A.R.R.

L. member

or get your QST at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.

ATLANTIC DIVISION.

Eastern Pennsylvania W3QP John B. Morgan Blue Bell
Maryiand-Delaware-District
of Columbia W3BAK Edgar L. Hudson T.aurel, Delaware
Southern New Jersey W3BEI W. W, Filson 247 E. Atlantic Ave. Audubon
Western New York WECSE Ed Preston 10 Lincoln Ave. Tully
Western Pennsylvania WSOFO Kendall Speer, Jr. Lowber
CENTRAL DIVISION
Illinois WY9RMN Leslie M. Dickson Edellyn Farms ‘Waunkegan
Indiana WIQG Noble Burkhart R. 4, Box | Indianapolis
Kentucky WOARU Darrell A. Downard 116 N. Longworth Ave. 1.ouisville
Michigan WADPE Harold (.. Bird R.F.D. 2 Pontiac
Ohio waa E. H. Gibbs_ 405 ‘Broad St. Wadsworth
Wisconsin WOUIT drich C. Krones 3127-A West Madison St. Milwaukee
DAKOTA DIVISION.
North akota WORZA P.rnes'. Bloch Box 202 Thompson
South Dakota WwWIVO ussell e hilip
Northern Minnesota WOIGZ Edwm L. \mGlu.nd R.F.D. 3 Fen N{}Oﬂ
Southern Minnesota WIYNQ Millard I.. Bender 608 N. Huron Ave. Spring Valley
DELTA DIVISION.
Arkansas WS5ABI H. E. Velte 4415 West 12th St. Little Rock
Louisiana WSDKR Eugene H. Treadaway 2749 Myrttle St. New Orleans
Mississippi% WSGHF Robert E. Barr ) Lucedale
Tennessee W4DWS William Harold Walker 301 Boscobel Nashville
HUDSON DIVISION.
stern New York w2LU Robert E. laight 511 South Holmes St. Scotia
N. Y. C. & Long Island W2AZV %, 1. Baunach 102 Central Ave. Massapequa, L. 1.
Northern New Jersey W2GMN Fred C. Read 1014 North Ave. Elizabeth
MIDWEST DIVISION. -
Towa WOARE Clyde C. Rnchelleu Radio Farm Burlington
Kansas WOUEG Melvin D. Kirby Arlington
Missouri WoOouUD Miss Letha Allendor[ 1015 W 3rd St. Joplin
Nebraska WYFAM Samuel C. Wallace Green S Clarks
NEW ENGLAND DIVISION.
Connecticut WICT Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WI1FB]J Winfield A. Ramsdell 1188 Washington Ave, Portland .
Hastern Massachusetts WIIWC Sam Gross Pleasant St. Marshficld Hills
Western Massachusetts WI1JAH 239 Columbia St. Adams
New Hampshire WI1BFT ! ans 163 South Main St. (“oncord
Rhode Island WIHRC Clayton C. Gordon 192 Washington Ave. Providence
Vermont WIKJG Clifton G. Parker Box 537 Morrisville
NORTHWESTERN DIVISION.
Alaska K7ENA Leo E, Osterman (Customhouse Wrangell
idaho WITEMT Cari Eichelberger Route 2 una
Montana W7FL G. A, Woodhouse Holter D Wolf Creek
Oregon WIDXF Harold W. Johnston 205 North Grant St. Pendleton
\Vashington WIFCG W. Beale R. 4, School Ave. Walla Walla
PACIFIC DIVISION.
Hawaii K6ETF Francis T. Blatt 837 16th Ave. Honolulu
Nevada W6BIC Edward W. Heim 509 (laremont St. Reno
Santa Clara Valley W6FBW Elbert Amarantes 454 Washington St. San Jose
B \VO{I'V Harold J. Burchhuld 2240 106th Ave. Oakland
V65G Alan D, Whittaker, Jr. 79 Elinor Ave. Mill Valley
'sacramento Valley V6GZY J. L. C. Buckenham 2031 Zith St. Sacramento
Philippines KAIGR George L. Rickard Box 849 anila
San Joaquin Valley WO6KUT Edwin A. Andress 2921 North Van Ness Blvd. Fresno
ROANOKE DIVISION.
North Carolina W4CVB W. J. Wortman P. O. Box 566 Morganton
South Carolina '\V438E Ted Ferguson 1313 College St. (tolumbia
Virginia W3lVA Cha.rles Waff, Jr. 2607 Stuart Ave. Richmond
West Virginia WEHD .S, Hofimaxm, _| r. 47 Lynwood Ave, Wheeling
DOCKY MOUNTAIN DIVISION.
("olorado WIEHC Carl C. Drumeller 1828 East Kiowa St. Colorado Springs
Utah-Wyoming W7CLG Ernest E. Parshall Salt Creek Electric Plant Midwest, Wyoming
Ll SOUTHEASTERN DIVISION.
Alabama W4DGS James F. Thompson 1203 South Perry St. Montzomcry
Eastern Florida W4DVO L. A. Cunnolly 719 So. Willow Ave. Tal
Western Florida* W4AXP Oscar Cederstrom Second St. & Bruce Ave. De F umak Springs
Georgia W4AGI Yeland W. Smith 2010 Pennsylvania Ave. Augusta
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Porto

Rico-Virgin Islands) CM20OP Mario de la Torre Eacobar 110 (Altos) Habana, Cuba
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Los Angeles W6MQOM Ralph S, Click 1038 Milwaukee Ave. Los Angeles

Arizona WG6KFC 7ictor C, Clark 747 E. Polk St. Phoenix

San Diego W6JRM Howard K. Breedlove R. 2, Box 636 &an Diego

WEST GULF DIVISION.

Northern Texas WSDXA Lee Hughes 125 N. Main St. Childress

Oklahoma WSCEZ Carter L.. Simpson 2010 So. 4th St. Panca City

Southern Texas WSBH Dave H, Cal 6726 Ave. Q Houston

New Mexico WSCGJ Joseph M. Eldodt Chamita

MARITIME DIVISION.

Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION

Ontario VE3EF Dr.L.R.Gunn, (for VE3SG) Ontario Hospital New Toronto, Ont,
QUEBEC DIVISION.

Quebec VE2CO Lindsay (. Morris Apt. 6, 4510 Girouard Ave.,

N.D.G. o Montreal, P. Q.
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Albe: VE4GE . S. Jamieson 581 W. Riverside Drive = Drumbheller, Alta.

Britnh Columbia VESHP J "Hepburn, Jr. 335 Foul Bay Road Victoria
PRAIRIE DIVISION

Manitoba VE4BG A. J. R. Simpson 635 Garfield St. Winnipeg

Saskatchewan VE4SY Arthur Chesworth 1071 4th Ave., N. W. Moose Jaw

—~
* Officials appointed to act until the membership of the Section choose permanent $.C.M.s by nomination and election.




Recently, Radio Engineering Laboratories
were commissioned to design and build a series
of 500 watt radio telephone transmitters for

service in the Tropics where MOISTURE is the
Enemy of Efficiency!

R. E. L. engineers knew from experience that
Kenyon T Line Transformers would fill the re-
quirements not only because all Kenyon Ttans-
formers are Sealed-in but because they are
completely dehydrated under the Kenyon-
control method of manufacture. They knew
that moisture, like water on a duck's back, just
didn’t have a chance! Whatever the conditions,
whether in the Tropics or under the handicap of
severe Arctic weather — as was the case with
the McGregor Expedition — Kenyon Trans-
formers always demonstrate their superiority.

When you purchase transformers, look for the
famous “K" on the name plate. It will afford
you the same assurance of quality and long
reliable service that has made Kenyon the
choice of leading industrial manufacturing and
utility companies throughout the world.

Send today for a copy of our new
1939 Catalog. . . It’s complimentary

"KENYON TRANSFORMER CO.. Inc.

840 BARRY ST., NEW YORK, N. Y.
Export Department: 25 Warren St., New York, N. Y,
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HE AMERICAN RaApro RErLAY LEAGUE, I

is a non-commercial association of r:
amateurs, bonded for the promotion of intere:
amateur radio communication and experime:
tion, for the relaying of messages by radio,
the advancement of the radio art and of
public welfare, for the representation of the r:
amateur in legislative matters, and for the m
tenance of fraternalism and a high standar
conduct.

It is an incorporated association without ¢
tal stock, chartered under the laws of Conne
cut. Its affairs are governed by a Board
Directors, elected every two years by the gen
membership. The officers are elected or
pointed by the Directors. The League is x
commercial and no one commercially engage
the manufacture, sale or rental of radio appar:
is eligible to membership on its board.

“Of, by and for the amateur,” it num
within its ranks practically every worth-w
amateur in the nation and has a history of g
ous achievement as the standard-bearer
amateur affairs.

Inquiries regarding membership are solici
A bona fide interest in amateur radio is the «
essential qualification; ownership of a trans
ting station and knowledge of the code are
prerequisite. Correspondence should be addre
to the Secretary.

0
rw:-a@\-qza

HIRAM PERCY MAXIM, FIRST PRESIDE!

Officers
President. . . .........Evcene C. WooDRUFF, W8I
State College, Pa.
Vice-President. . ..........GEORGE W. BarLey, W
Weston, Mass.
Secretary............... KENNETH B. WARNER, W
West Hartford, Connecticut
I'rcasurcr. e, ARTHUR A. HEBERT, V
" West Hartford, Connecticut
Communications Mgr. . ....F. EDwarp Hanpy, W]

West Hartford, Connecticut

General Counsel......................PAuL M. S
1026 Woodward Building, Washington, D. C.

Address all general correspondence to the administ
headquarters at West Hartford, Connecticut.




“IT SEEMS T0 US—"

"Tur monthly pearls of wisdom that
grace this page are about to be concocted for
another issue, as we sit ourselves at the old
editorial mill and sneak up the gain control.
That is, if you don’t mind our mixing our
metaphors. And it isn’t as if we didn’t have
anything on the hook to talk about, what with
this being the month we pay our Income
Jontest and enter the DX Tax. (What these
contests do to a fellow!) But there’s something
a bit hotter: )

It’s about this business of foreign broad-
casting in our 7-Mec. band. We almost blew
our modulator tubes telling you what we
thought of this subject last August.- Now
comes news of the first echelon of the advanc-
ing Martians and reports of the first actual
invader. )

Information is received from England that
the B.B.C. is building two 100-kilowatt sta-
tions, to operate on 7240 and 7260 ke., com-
mencing the first of September when the Cairo
allocations go into effect. The stations are to
operate east to India with directive antennas,
we hear, and are to confine their operations
to the afternoon hours in England or morning
in America. Now that’s all right. That is, it’s
as nearly all right as anything can be about
this technically-screwball, morally-unjustifia-
ble and economically-undesirable invasion of
an essential amateur band. The purpose is the
contemplated purpose, the hours are the con-
templated hours, and the date is legally cor-
rect. If the plan is followed as announced, we in
America will have small grounds for complaint
and probably won’t be bothered at all.

Something quite different, however, started
about two weeks before this date of writing,
in the form of a powerful French broadcasting
station calling itself ‘Paris Mobile” and an-
nouncing its frequency as 7280 ke. It has been
putting out the usual miscellaneous broad-
casting program of music, news, talks and so
on, in English. It deliberately addresses itself
to the audience of the United States and
Canada, and it solicits reception reports. It
operates during our evening hours, signing off
around midnight, eastern time. It hasn’t
waited until September 1st to begin operations.

April 1939

It probably has antennas directed at North
amzrica, since the signal has been plenty
SA.

This case, then, is very different. If the sta-
tion is truly French-owned, as we have every
reason to believe it is, the action is inexcusa-
ble. France has ratified the Madrid regulations
and she signed at Cairo. She is, therefore,
obligated to permit only amateur stations to
operate in the frequency band 7000-7300 kec.,
at least until September. In view of this fact
the League has promptly appealed to the
Department of State and has urgently re-
quested that strong representations be made
at once to the French Administration to cease
the violation. We know no reason why the
effort should not succeed.

There’s something queer about this busi-
ness; why should France thus violate her own
amateurs? We don’t know, but we do want
to say that there is much more to the subject
than simply pointing out to France that she
must wait until September before she can do
such a thing, She ought not to do it at all, she
shouldn’t even attempt it. Reasons? OK: (1)
France needs amateur radio perhaps more than
most countries. (2) It’s absurd to expect
reception of broadcasting on 7280 ke. in
America. The delegation of the United States,
authorized to speak at Cairo on this subject
for all the nations of the Americas, served blunt
warning of the intention of the Americas to
continue this whole band exclusively for ama-
teurs and pointed out that the intense activity
of tens of thousands of stations in this most
popular of amateur bands would make any
public reception impossible. (3) France needs
good will and well wishing on this side of the
water, and that’s no way to get it. We know
at least fifty-one thousand American citizens
who will think it a damned outrage that a
major nation and a friendly nation and one
notable for its grace and courtesy should do
such a thing.

Let the French Administration ponder well
this matter! If they are well advised they will
not only immediately withdraw this senseless
offense to the citizens of the American coun-
tries but they will abandon all further thought

)




of doing such a thing, either on September 1st
or thereafter.

By the time you read these lines we expect
this first of the invaders will have ceased
operation. If it hasn’t found its solicitation of
American reception reports too discouraging
it will, we trust, have piped down at the re-
quest of our Department of State. But what
if it hasn’t? What do we do then? Well, what
are little transmitters for? We’ve got a right
to work on 7280 ke., too. As one seagull said
Eo th‘;a’s)ther seagulls, "“What're we waiting for,

oys

And by T.0.M.,, the same thing goes for
the rest of the world and for the period after
September 1st! We intend to keep 7000-7300
only for amateur signals on this side of the
water!

K. B. W.

* SPLATTER ~

Treole mag is all buttoned up and ready
for press; the Hq. gang is a bleary-eyed crew for
fair, caused by a 30-hour week-end trying to raise
DX. A stimulant has just been received in the
form of a comment from Grammer, saying he has
an article in the works titled, * How to Feel Peppy
on Two Hours’ Sleep.” We'll give it a whirl this
week-end, and if it does the trick we’ll dish it up
piping hot before another fracas.

*x % %

Any youngster looking at Fig. 3, page 62, is
going to be amazed to see that kite in the air —
and so are we. The idea is okay, but we suggest
other sources of consultation when it comes to
adjusting the kite’s bellyband.

* % %

One of our old-time readers dropped us a long
spiel of great interest to us, concerning Hamerica
in general. One point that particularly upset us
was a statement to the effect that the title ‘“‘Ex-
perimentor’s Section’’ smattered too much of un-
interesting and untried material — it should have
another name to it. We were amazed and dug
back into the binders — the last time we used
that head was in May, 1932. Then it became
““For the Experimenter’’ until April, 1936, when
it emerged as “Hints and Kinks for the Experi-
menter.” And our Perpetual Survey pronounces
it the most widely accepted feature of the book.

*x % %

Several of the gang take us to task for the bent
arms in the photographs in our recent article,
‘“Resuscitation from Electrical Shock.” But our
photographs aren’t fake shots of a couple of

10

punks. The two men are members of the
safety staff of one of the best-managed power
companies in the country and are instructors in
the subject. Each of them has saved a man’s life
by the procedure shown. One has had his own
life saved by it. The photos were specially posed
for our article in our own office. True, all the dope
says to keep one’s arms straight, and they are so
shown in the Red Cross’ photographs: that prob-
ably economizes strength by using one’s weight
more effectively.
* *x %

We have come coasting along merrily for a time
without any “busts” in QST diagrams. When
they have occurred we have endeavored to give
them publicity. But we have had the feeling we
weren’t doing an effective job of making these
corrections public, and have wondered how we
could improve the situation. W6QQE pops up and
suggests we put major corrections under one
heading, and he suggests ‘ Feedback.” It's a swell
idea. They will be on this same page, and will be
prominently displayed. Then it’s up to individ-
uals to dig up the diagrams referred to and make
a suitable notation to the correction. We shall
index these annually under the heading ‘‘Feed-
back.” But we'll strive to eliminate all Feedback
from QST pages in the future.

FEEDBACK
Fig. 2, p. 25, Dec. QST

There should be no connection between
the plate of the 6H6 background tube and
the grid of the 1852 video amplifier. The
1852 grid connects only to the junction of
1.21 and L22. The background plate like-
wise connects only to R35.

Fig. 1, p. 13, Feb. QST

Values for L1 and L2 should be inter-
changed.

Fig. 2, p. 50, March QST

The center-tap of the secondary winding
of transformer T1 should be connected
to ground.

OUR COVER

This portable transmitter and receiver operates
on 112 Me. and on one’s shoulders without hump-
back danger, according to W1JEQ who built it
and uses it. Vern has promised us a story on it.

*x % %
WI1SZ has a new C W Sked at his house —
Cynthia Warner Rodimon. Born Jan. 31 — The
sked is one bottle of milk every four hours to sup-
press howls.
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A DX Man’s
Superhet

Built for DX reception on the 7-, 14~
and 28-Mc. bands, this receiver has the
features needed for the purpose, elim-
inates those not essential. It is a plug-in
coil job with one stage of preselection,
built-in noise silencer, and crystal filter.
Separate tuning controls are provided
for the high~frequency oscillator and the
signal-frequency circuits. Mechanical
construction, so frequently the weak
spot in home-built receivers, has been
treated with particular care.

Plug-in Coil Receiver for the 7-, I4- and 28-Me. Bands

BY K. A. CAIRD,;* WOADG -

l’r HAS been said of the Dutch that their
constant dissatisfaction with everything they do
and everything about them is responsible for the
high state of progress in that nation. Certainly
some such spirit is responsible for our progress in
amateur radio. Witness the constant rebuilding of
heam antennas, exciters, and so on. In recent
years receiving equipment seems to have escaped
the wrath of our individual Dutch instincts. The
amateur is beginning to regard his receiver as a
little black box of sacred content. The limit of his
expenditure on it is the twelfth payment. Whether
the complication of modern receivers and the
technical ability of the modern ham warrant such
a situation is not our present theme. We elected
to build our own receiver (more out of pride than
judgment) and built one with the specific idea in
mind that it might be torn apart from time to
time. If there still exist a few others who include
the receiver in their rebuilding programs, the
arrangement of this one may be of interest to
them,

He who builds must enjoy the building; other-
wise he does not say he is saving money. While
* 324 East Touhy Ave., Park Ridge, 0l

the cost of parts may be considerably less than
the cost of a completed receiver of equal per-
formance, the time expended can only be charged
to knowledge and experience, or the worthy use of
leisure. No doubt about it, the home builder is at
a disadvantage for shop and test equipment.
Still, a set like this one does not require any more
equipment than many amateurs already have.
1i it boasts a drill press, the home shop can prob-
ably handle the mechanical end. One of those
popular a.c.-d.c. multi-range meters and the junk
box line-up oscillator of the Handbook will take
care of the test equipment.

An amateur building a set for himself does not
need to compete with any manufacturer, so he
need only include those features which are neces-
sary to produce the results he desires. Thus, by
making a few choices in the beginning the task
can be simplified. QOur own choice was clear: We
wanted weak signal response on a few bands -
mostly 10 and 20. We were willing to give up
single control tuning, quick band-changing,
a.v.c., and an “S’’ meter, to concentrate on essen-
tials. Too much credit cannot be given W6AUX
for many of the features which brought in the

The front panel, hand-
finished aluminum, is
atandard relay-rack size,
834 by 19 inches. The r.f{.
and oscillator tuning dials
have becn fitted with large
knobs for tuning ease.
Ten tubes in all, including
those in the i.f. noise
silencer.
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weak signals. Two years ago he very ably pointed
out what was needed.!

Mechanical Construction

The first line of attack on any complex prob-
lem is to break it up into lesser problems. Me-
chanically, the entire set is built in sections to
permit the quick removal of any stage. Electri-
cally, each stage —r.f., and mixer; i.f., second
detector and a.f.; h.f. oscillator and b.f.0. — was
completed and tested before the set was ever
assembled. Thus it had to work right off the bat
~—and did. Changes have already taken more
time than the original construction. The founda-
tion for the entire receiver is a cast aluminum
spider. The pattern for this spider was made from
trellis strip and printer’s furniture. The floors of
the three aluminum boxes are 34-inch cast
aluminum plates. Patterns for the floors and the
side brackets were made from plywood. The open
sections are on 3/32 aluminum sheet held up on
runners of 1 by }4-inch aluminum alloy. The con-
struction of these sections and of the boxes is
apparent from inspection of the photographs.

The actual cutting and fitting of all this alu-
minum is not difficult, though it does get laborious.
Assuming an elementary amount of shop tech-
nique, only a few hints need be added. Use a
“beaver” file on the castings and on the sheets
wherever possible. Clean out files with the rough
end of a piece of drill rod. Do not hand-saw and
file sheet stock if you can help it. Have it sawed or
sheared and stand right over the gutter-pipe man.
Be generous with condensed milk when drilling
and tapping aluminum or its alloys. Large holes
like 3§ inch or so should be opened up first with a
small hole the size of the flat of the large drill.

1 M. E. Moore, “Improving Weak Signal Response in
Superhets,” Radio, March, 1937.
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This top view shows the
chassis layout clearly. The
three coil compartments are
generously proportioned and
aturdily built. For mechanical
stability, much of the chassis
structure is cast aluminum.
The i.f. section, at the upper
right, is arranged so that the
lower horizontal row of trans-
formers and tubes is a con-
ventional i.f. amplifier. The
noise silencer and crystal
filter, above, are thus easily
segregated.

When the handling is over, all metal can be
washed with soap and water.

The metal for the box sides and top should be
planned and cut after the base plates are cleaned
up square. Likewise, the metal for flat sections
(i.f., ete.) is best planned with the boxes finished
and in place. When the boxes are in place on the
spider, there is no common partition between
stages and also no common floor or ceiling.
Whether or not all this hardware is justified from
the standpoint of shielding may be questioned,
but there is no doubt about the value of the
rigidity, and the convenience of being able to take
out any section. The tube sockets in each of the
three boxes are set in little corner platforms made
by folding down two laps on a small piece of
aluminum. The by-pass condensers, with most of
the wiring, are thus between the platform and the
compartment floor proper, while the d.c. leads
continue through the bottom. This puts only the
resistors out in the open where they can be easily
adjusted and changed. Some of the resistors can
be seen mounted to the long bakelite strips in the
bottom view. These strips were drilled and
tapped along their entire length beforehand.
Many connections terminate in soldering lugs
snipped into spade tips and fastened under
screw heads. This arrangement paves the way for
changes and measurements in the under regions
with & minimum of effort and hay-wire,

R.F. Circuit Details

There is enough Handbook material available
to allow a discussion of the various stages to be
confined to features peculiar to this set. Begin-
ning at the input end we might call attention to
the large coils, large wire, and large compart- -
ments in the r.f. and mixer. It seems that such
admitted electrical advantages are often martyred
in the cause of compactness and easy band-
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change. The topic of r.f. coil demgn enjoyed its
glory some years ago. A recent paper in QST 2 will
provide valuable material for the ham who winds
his own today. The top or grid ends of L, and L3
come directly off the form to thumbnuts on the
condenser. It is hardly an advantage to run an
r.f. lead down through a coil and then back up
again to the grid of a tube. Coils should be pruned
to hit their bands with the least possible padding
capacity. The high LC idea could be carried fur-
ther but it seemed to us that an acorn preselector
would be the place to go the limit on that. The
presence of the primary on Lz requires fewer
turns on L3 than Ly or allows more turns to be
crowded on I;, whichever way you look at it.
Why make up the difference with padding capac-
ity on L; when turns are so precious on 28 Me.?

There is hardly any other choice for an r.f.
tube than the 6J7G, unless it be an acorn.
Throughout the entue set the sharp cut-off tubea
are used in preference to the 6K7-6D6 types.®
They permit the time-honored ham practice of a
little more plate voltage without excessive plate

2 Dale Pollack, *‘ Factors Influencing the ‘Q’ of R.F. Coils
in Amateur-Band Receivers,” QST, February, 1939.

8 The sharp-cutoff receiving pentode develops about 25
per cent less noise than the remote-cutoff type. Unfortu-
nately it does not follow that the signal-noise ratio is in-
creased correspondingly, however, since the determining
noise voltage is, or should be, that resulting from thermal
agitation in the first tuned circuit. With this the case, only a
small improvement in overall signal-to-noise ratio results
even when a fairly marked reduction in tube noise can be ef-
fected. It is worth while, however, to reduce noise to the
greatest posaible extent in the interests of weak-signal recep-
tion, particularly in the first stage and on the higher
frequencies.

In the i.f. amplifier, the tube noise may be safely disre-
garded, since it will be negligible in comparison with that
originating in the first stage and mixer and subsequently
amplified. For convenience in volume control, remote-cutoff
tubes may be used here with no damaging effect on the
signal-noise ratio. - Eprror.

current. At least our 6C6’s seem to thrive on 300
volts plate — 150 volts screen, and it does make a
difference in signals.

The 6L7 in the mixer went to work with a
minimum of pampering as compared to some
injection systems. We still cast frowns on it from
time to time, and perhaps with some better ar-
rangements for measuring outputs and inputs we
can find an excuse to put a 6J7G in thissocket, too.

Similarly, the 6J5 tickler coil h.f. oscillator puts
out more h.f. with less coaxing than any other
oscillator tried. By careful shielding and filtering
we had a 8J7 in the so-called e.c. circuit doing
very well here. There was no hum on 20 meters
and a barely perceptible one on 10. The 6J5 has
more output though, and, of course, as its cathode
is grounded, there is no hum at all. The fre-
quency stabi].ity of the triode is not equal to the
other, but it is surprisingly good; only a big flip of
a volume control will change beat notes.

What we liked best about the e.c. oscillator
circuits was the possibility of varying output by
changing voltages, without shifting the frequency
all over. Perhaps a miniature transmitter like an
e.c. 6F6 with a separate heater battery would not
be so grotesque at that! At any rate, the oscil-
lator-mixer combination is one place for the
builder inclined to experiment to have his fun.

The lead from h.f. oscillator to first detector
must be as short as possible, rigid, and well away
from everything. It is not smart to enclose it in
shielding braid, not unless you have output to
by-pass away.

Of the two coils seen in the oscillator compart-
ment the rear one is in the circuit. A switching
arrangement was tried and abandoned. Now the
front socket serves simply as a resting place for
the other coil. It takes only 20 seconds per stage
to remove covers and change coils. Individual

The cast-aluminum
spider which forms the
basis of the chassis is visi-
ble in this bottom-view
photograph. The base-
plates for the r.f. stages, at
right and lower center,
also are heavy aluminum
castings. Lomparatlvelv
little of the r.f. wiring is
below chassis.
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padding condensers in each oscillator coil may be
expensive, but they are a real convenience. The
oscillator tuning condenser, Cs, a National SE-50,
was selected because of its 270-degree rotation
and the ease with which the stator could be
cut down. The stator is rebuilt into a 3-plate and

7-plate section. The latter is not used but is

o
A0S
Llels

easily cut in if some “‘general coverage”
wanted.

is ever

L.F. Section

The i.f. was first built for straight superhet and
the crystal and silencer added as a detour to the
rear. The straight through line-up, mixer, T,

Fig. 1 — The receiver circuit diagram.

.11. Ca —20-upfd. variable (Hammarlund MC-20-M).
Cs, C4— 50-ppfd. variable (Hammarlund MC-50-M).
Cs — Double-gection variable (see text).

Ce— 7 7\/([:07'5)75-;;4‘&1 air trimmer (Hammarlund
14 and 28 Mec.: 50-ppfd. air trimmer (Ham-
marfund APC-50).

C7 to Cio, inc. — 0.01-pfd. paper.

C11 to Cz4, inc. — 0.1-pfd. paper.

Cas — 25-pfd., 50-volt electrolytic.

Caa to Cag, inc. ~- 0.25-ufd., 200-volt paper.

Cao to Cas, inc. — 100-xufd. mica (Csa may be larger).

Caq, Cas—— 50-ppfd. mica.

Cag— 0.01-pfd. mica, 1000-volit.

Ca7 — See text.

Cag —- 15-pufd. air trimmer (National UM-15).

C3p — 10- to 70-pufd. mica trimmer (Hammarlund).

Ca0 — 250-pufd. mica.

Ri — 250 ohms, Y4-watt.

Ra to Ry, inc. — 2000 ohms, 14-watt.

Rs — 2000 ohms, 1-watt.

Ry to Ria, inc. — 100,000 ohms, 1-watt.

Ris — 10 megohms, 14-watt.

Ri¢— 50,000 ohms, 14-watt (low-capacity type).

Ris — 125,000 ohms, Y4-watt (low-capacity type)

Rie— l0.000-ohm potentiometer.

R17 — 30,000 ohms, 2-watt.

Ris — 50,000 ohms, 1-watt.

Rio — 50,000 ohms, 1-watt (or higher).

Rz20 — 50,000-0hm potentiometer.

Ra1 — 750 000 ohms, Y4-watt.
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Raz — 75,000 ohms, 15-watt.

Raz —- 500,000-ohm potentiometer.

R24 — 500 ohms, 2.watt.

Ras —- 10,000 ohms, l-wntt

Roa — By trial to improve h.o. operation (may be
omitted).

Raz — 5000 ohms, 14-watt.

R2s — 15,000 ohms, }4-watt.

Rz — 60,000 ohms, 14-watt.

Rso — 250,000 ohms, 15-watt.

Rs1 — | megohm, }¢-watt.

Ra2—- 2 megohms, yz-wntt

Raz— 10 megohms, Vi-watt.

Ra¢ — 300 ohms, }4-watt.

Ras — 100,000 ohms, %-watt.

Ras — 4000-ohm potentiometer.

Ra7 — 2000 ohms, 14-watt.

L1 to Lg — See coil table.

L7 — 1000-henry audio reactor.

T1 — 465-ke. iron-core i.f. transformer (Aladdin G101).

Tg — 465-kc. iron-core crystal input (Aladdin G101C).

T3, T4—465-kc. iron-core i.f. transformer (Aladdin
G1014).

‘I's — Noise-silencer diode transformer (Aladdin G208).

Te — 465-ke. beat-oscillator unit.

RFCy — 2.5-mh. choke.
RFCz, RFC3— 20 to 30

93, Ss — S.p.s.t. toggle.
84— S.p.d.t. jack switch.
. Ss — D.p.d.t. jack switch.
S1 — 8-point tap switch
(Yaxley 1311).
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COIL DATA
All on 1%4” diameter (Hammarlund SWF) forms
28 MC.

R.F. L1 6 turns No. 10 enamel 2’ long

Lz 5 turns No, 24 d.s.c. at bottom of Ly
Det. Lz 5 turns No. 10 enamel 2’/ long

L4 5 turns No. 28 d.a.c. interwound with L3

Osc. Ls 8 turns No. 24 d.s.c. 134" from Ls
Ls 114 turns £’ from Lg

14 MC.

R.F. Li 14 turns No. 14 enamel 2’ long

Lz 6 turns No. 24 d.s.c. at bottom of L1
3 12 turns No. 14 enamel 2 long
L4 9 turns No. 28 d.s.c. interwound with L3

Ose. Ls 7 turns No. 24 d.s.c. 124" long
Le 3 turns 14 below Ls

7 MC.

R.F. L1 23 turns No. 16 enamel 2'' long

L2 6 turns No. 24 d.s.c. at bottom of L;
Det. Lz 21 turns No. 16 enamel 2 long

Ly 17 turns No. 28 d.s.c. interwound with Lg
Osc. Ls 14 turns No. 24 d.s.c. 134" long

Le 6 turns 14" below Ls

6J7G, T4 6J7G second detector, makes a very
good receiver, while saving pennies for the crystal-
silencer section or while making alterations on
that section. The straight super will have all the
gain necessary. However, anyone who has ever
heard a crystal-silencer combination ciean up the
noise and tumult will not have to be urged to add

these parts. The presence of glass tubes in the i.f.

is the result of gain statistics in the literature of
the i.f. transformer manufacturer. The grid-leak
second detector does block up a bit on strong
signals, but we are generally safe in passing over
the signal that blocks the detector. There is cer-
tainly no need for audio amplification in front of
the ‘phones. There might, however, be a desire
for more than the single 6¥6 to the speaker if a
room is to be filled.

The crystal stage is conventional enough with
the exception of the selectivity control. This is
not new, being another of W6AUX s suggestions.
A six-point switch will do about as well as the
eight-point shown. Starting with a 20,000-ohm
resistor and ending with 1 megohm will give four
positions between no crystal and maximum
selectivity, which is plenty. Compared to the
usual detuning of T3 for selectivity, this resistor
method is said to be superior as it permits tuning
T2 on the nose. Rather we would say that the set
can be aligned with T3 on the nose and a choice
of selectivity will not disturb the alignment.

4 If the secondary of the crystal-input transformer is ad-
justed to resonance with the crystal out (shorted) for straight
superhet operation, it will be found on switching in the
crystal that the circuit is no longer in exact resonance. This
effect is attributable to the fact that, with the crystal
shorted, the circuit is shunted by the phasing condenser in
parallel with the net capacity of the output coupling con-
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If absolute maximum selectivity was wanted, it
might still be necessary to detune 7', slightly in
the alignment process, The resistor method is
simplicity itself for the home builder, and is more
compact and economical than the usual con-
denser. The crystal phasing condenser and re-
sistor switch are built into one shield can. The
phasing control comes from' the bhottom to the
front panel and the selectivity switch is left a
long arm’s reach to the rear. This has been no
hardship; under actual operating conditions we
find enough to twirl without changing selectivity
very often.

The silencer is exactly that of the Handbook
with a little more screen voltage on the 6L7. The
rather long lead tying the grids of the 6L7 and
6J7 together does not seem to do any damage. It
is bare wire carefully centered between the shield
cans. There is nothing dangerous about the long
lead from 7% to the injector grid provided the

(Continued on page 110)

denser and (in this case) the output transformer primary
trimmer in series. With the crystal in, these additional ca-
pacities are in series with the crystal-holder capacity, which
is small, and thus a definite shift in tuning takes place. The
effect i3 greatest when the resistance shunted around the
crystal is very high or infinite.

The i.f. transformer preferably should be aligned with the
crystal out, which usually will bring the tuning somewhere
near the “optimum selectivity” (and maximum response)
point when the crystal is cut in. If the transformer is ad-
justed to resonance with the crystal in, the selectivity will be
considerably below optimum, and far below the maximum
obtainable; the transformer also will be off resonance in the
straight super position.

This type of selectivity control haa the disadvantage that
the effectiveness of the phasing condenser in balancing out
interference is greatly reduced when the resistance in
parallel with the crystal is low enough to broaden the re-
sponse curve appreciably. -~ EpITor.

A close-up of the crystal unit, with the shield can be
removed. The selectivity switch is mounted vertically,
with its shaft projecting through the top of the shield.
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A Coupling System for the Close-Spaced
Antenna-Director

Link Coupling to Simplify Matching Problems

BY MALCOLM P. MOBLEY, SR,,* W6JYH

Mae half-wave antenna-director with
one-tenth wave element spacing discussed by
W2DFN in the May 1938 issue of QST,! looked
so promising that it was decided to give the sys-
tem a thorough tryout at W6JYH. The results
have been so very satisfactory that we believe
others will be interested in our method of
application.

Using 300 watts input, our reports on a con-
ventional type of fixed antenna had been averag-
ing S7 to S8 in the Philippine Islands, Japan and
other transpacific points. Upon final adjustment
of the new antenna our reports have soared to a
remarkable level. Our main check station,
KA20V, using an RME-69 receiver, has logged us
at 72 db daily on 14-Mec. ’phone. J2MI haslogged
us consistently at S plus and up, with parallel
reports from all DX contacts. In all respects we
have found that the theoretical gain and other
advantages are actually realized by a careful
application of the theory to practice.

After a study of the conventional methods of
matching and tuning it seemed obvious that to
attain real efficiency the popular methods would
have to be discarded, since this type of antenna
tunes very sharply and the impedance at the
center of the driven element is exceptionally low.
Bach experiment with coupling systems made it
plainer that a different method of matching and
tuning would have to be devised. The answer to
the problem was link-coupling at all r.f. coupling
points from final tank to the antenna. This was
also found to be the most simple method in ap-
plication, as the tuning is all controlled from one
point and the links are operating without stand-
ing waves, thus eliminating all tendency toward
undesired radiation.

* 2300 Moss Ave., Los Angeles, Cal.

1 N. C. Stavrou, ‘‘Simple Directional Arrays Using Half-
Wave Elements,”” QST, May, 1938.

Construction

Our antenna is mounted on a tower 43 feet in
height, and is fed with EO-1 cable. The elements.
are spaced 6 feet, 6 inches. The radiators, Fig. 1,,
are made from the small size thin-walled elec~
tricians’ conduit, which measures 11/16-inch
outside diameter. This conduit is being used by
many amateurs and has given universal satisfac~
tion. It is fabricated in 10-foot lengths and sells:
for about 50 cents per length. Positive compres—~
sion couplers are also furnished at about 10
cents each.

Six lengths of conduit are necessary. Two of
these are halved and the halves joined to the re-
maining four 10-foot lengths by the compression
couplers. These 15-foot lengths comprise the maim
side pieces of the antenna elements. The slip-on:
sleeves shown are made from thin-walled brass
tubing of #{-inch inside diameter; 7 feet will be
required. The whole length of tubing is split down
the center by any convenient means. The split
tube is then cut into one 3-foot length and two
2-foot lengths. The 3-foot piece joins the director
section at the center and the 2-foot lengths form
the tuning sleeves which slip over the inside ends
of the driven section. As indicated in Fig. 1, four
clamps are required to compress the sleeves
against the radiator tubing. The clamps are
made of 1/16- by l-inch brass strip which is
formed into a circle to fit the sleeves and com-
pressed by small brass machine screws. These
clamps should be sweated to the ends of the
sleeves for the sake of convenience.

Ly, Ly and L3, Fig. 2, are mounted on 3-inch
Johnson ribbed standoff insulators. All coils are
made of hard-drawn No. 10 enameled copper
wire. Ly is 16 turns wound 214 inches in diam-
eter and spaced 14 inch between turns. Lq is a
one-turn link and L3 a two-turn link. The links fit
around the center of L;. Ly should fit in between

Fig. 1—Top-view of the an-

tenna-director arrangement
used by W6JYH. The ele-
ments are made of sections of
electricians’ conduit. Spacing
is one-tenth wavelength.
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the two turns of Lj, without touching. A slight
air spacing is sufficient, as the center of Ly is the
point of lowest voltage. C1, Fig. 3, is composed of
three rectangular aluminum plates 2 by 3 inches,
spaced about 34 inch. It is mounted as indicated
in the drawing, with provision for rotating the
single plate for tuning purposes. The whole
matching unit should occupy a space not over 6
by 8 inches, and should be housed in a weather-
proof box about 6 by 8 by 8. The box should be
mounted quite close to the center of the driven
element, and L connected to it by short lengths
of No. 10 wire. There should be about a 6-inch
space between halves of the driven element.

Tuning

The antenna is to be tuned entirely from the
center, and therefore in mounting it on the tower
or pole provision must be made for this purpose
by a platform or other means of enabling the
operator to reach the various controls. The tun-
ing should be done after the antenna is in position
on the tower, since the resonance point depends
upon the height dbove ground.

After the whole array has been mounted, clip
the leads of a thermogalvanometer across about 4
inches of tubing at the exact center of the parasitic
element and leave it so placed until the tuning is
completed. Next, couple the EO-1 cable to the
final tank coil by a one- or two-turn link. The
other end of the cable is then connected to L3.

L2
Fig. 2—7The coup-

Zj Ly
ling system for trans-

Ls ferring power to the
antenna from an EQO-1
transmissionline.Con-
stants and adjustment

G procedure are given in
the text.

EQ-1
CABLE

Apply reduced plate voltage to the final and
tune the plate circuit to the usual plate-current
dip, then vary C; for resonance. If resonance
cannot be obtained, vary the length of the
driven-element halves by sliding the tubing in or
out of the sleeves; the system should tune proper-
ly with the halves at approximately 16 feet each.?
Resonance will be indicated by the highest read-
ing of the thermogalvanometer, which remains
clipped to the center of the parasitic element.
Again have an assistant dip the final plate meter
to resonance and then adjust the length of the
parasitic antenna to obtain the highest reading of

2 For a frequency of 14,208 ke.
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After running into difficulties in ap-
plying the usual matching methods to
the close-spaced antenna-director sys-
tem, because of the very low value of
impedance at the center of the driven
element, the author found that the all-
link coupled system described here gave
him the desired match between a twisted-
pair feeder and the antenna. The an-
tenna itself can be rotatable, of course.

the thermogalvanometer; this will slightly detune
the driven element and it must be again brought
to resonance as described above. Next shorten the
parasitic antenna to 32 feet 2 inches and clamp
all sleeve tubes tightly. Retune the final tank,
and then the antenna tank by a very slight
movement of Cy.

Under these conditions the parasitic antenna
functions as a director with a power gain of from

Fig. 3~— The tuning con-
denser is simple to make
and inexpensive as shown
by this sketch.

5 to 6 db. As indicated by W2DFN, various other
orders of power gain or front-to-back ratio can be
obtained by further adjustment of the director
length. ‘These settings can be readily determined
with the codperation of a distant receiving
station which has a receiver with an S-meter.

Silent Keyg

K 1s with deep regret that we record the
passing of these amateurs:

Richard H. Fitch, WOYIF, Sturgis, S. Dak.

Erland E. Hardy, W1DOZ, Farmington,
Maine

Douglas Johnson, W9ASZ, Oak Park, Ill.

Wal\.Irren E. Munson, Jr., W2BKM, Scotia,

LY.

G. Howard Noyes, W1ITC, Stonington,
Maine

Paul Petersen, ex-W9DFQG, Kansas City,
Mo.

Reed E. Stoughton, WIGBD, Sebago
Lake, Maine

Morgan C. Sweeney, W5GSF, Enid, Okla.

Gordon E. Turner, W7CIK, Medford,
Oregon




Here’s the *“QSL Forty’® brought up to
date. Many of our readers will remember
the postcard-size transmitter described
by W8QBW about a year ago in QST; it
turned out to be an extremely popular
set. But some of the equipment used in
the original no longer is available, hence
this *‘modernized®® version. And it costs
even less to build — $15 complete, with
40 watts on 3 bands.

L

Since the “QSL Forty” was described
in QST about a year ago,! some of the compo-
nents — namely, the transformer and choke —
have become difficult to secure, so the present rig
was designed to make use of standard parts car-
ried in stock by nearly all supply houses. The
result is a simplified and lower-cost transmitter,
with an output of 40 watts on 80 and 40 meters
and slightly less on 20 meters.

The 6L6G crystal oscillator, with its power
supply, is mounted on a chassis 414 by 814
inches. The cost of the complete transmitter and
power supply, using all new parts, is $15. A
constructor who has usable parts on hand can
reduce this materially. For example, if he has a
crystal, 6L6G and 83 tubes and a midget vari-
able, the outlay drops to about $8 so that in
either case the rig, it would seem, quite justifies
its name.

The photographs show mounted on top of the
chassig the transformer, the 6L6G and 83 tubes,
the crystal and its pilot bulb, and the coil. In
front are the plate-condenser knob and the pilot-
bulb plate-current indicator. This is protected
by a bakelite disc. The nuts shown hold the
socket assembly to the chassis and so are not
alive. “No metal can touch you”; at least none
that is “hot.” The little square of aluminum
covers up an error of judgment and has no func-
tional value; excuse it, please. At the rear is the

* 1000 Kensington Road, Grosse Pointe, Mich.

1 Sutter, “ The QSL Forty,” QST, February, 1938. See
also p. 48, QST, March, 1938,

4 Sutter, ' What, No Meters?'’ QST, October, 1938. See
also p. 62, QST, March, 1939.

The “Economy Forty”

An Inexpensive Three-Band

C.W. Transmitier

BY FRED SUTTER.* WSQBW-QDK
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F ig. 1 — Circuit diagram of the **Economy Forty.”

— 200-ufd., 450-volt electrolytic (Solar Minicap).

Cp— lOO-pyfd variable (Hammarlund MC-100-S).

Cz, Cz — 0.01-uid. paper, 1000-volt.

(¢ —~ 0.01-4fd. paper, 600-volt.

R1 — 200 ohms, 10-watt.

Ro — 3000 ohms, 10-watt.

Rz — 25,000 ohms, 20-watt.

B -~ No. 46 blue-bead pilot bulb.

B2 — No. 40 tan-bead pilot bulb.

RFC — 2.1-mh. r.f. choke (National R-100).

T - Power transformer, 400 v. each side c.t.; 6.3- and 5-

volt windings (Thordarson T13R16).
L1, L2 — see text.

divider resistor, Re, R3, mounted on a feed-
through insulator and a grounded screw. Also on
the rear edge are the feed-throughs for taking off
the screen voltage, the 110-volt leads and the
feed-through and ground screw for the key. The
under-chassis view shows the two 20-ufd. elec-
trolytics, C-C, connected in series and held by an
aluminum strip bent to shape, also the three

"T'he filter condensers are held by the bracket
at the left, mounted on the side of the chassin.
Note the bakelite mountings for the plate-cur-
rent bulb and the tuning condenser; both must

be insulated from the chassis.
OST for




The “Economy Forty” is inexpensive, com-
pact, and delivers 40 watts to the antenna. It
can be used on three bands, 3.5, 7 and 14 Mc.,
for c.w. work. The pilot bulbs are used to indi-
cate crystal current and plate current.

paper tubulars Cq, C3, C4, the 200-ohm resistor
Ry, the r.f. choke and the midget variable C.

Transmitter Circuit

The transmitter circuit is that of the “QSL
Forty” except that Cz, Cs and Cy are 0.01 ufd.
and so easier to obtain. The plate meter has been
replaced by a No. 46 blue-bead pilot bulb in the
interests of space saving, lower cost and simplic-
ity. If you wish actually to measure the plate
current, this may be done easily by unscrewing
the No. 46 bulb and clipping on milliammeter
leads to the socket lugs. Once you have observed
the filament color of the No. 46 at 160 to 170 ma.
plate current you will have no further use for a
plate meter. The No. 46 bulb is at its full (daz-
zling) brilliancy at 250 ma., and will show a good
bright white (not dazzling) at 200 ma. At normal
plate current of 160 to 170 ma. it runs white, just
past the yellow stage. Now, if you use pilot bulbs
also for your antenna tuning, as described in
October QST®, the tuning procedure is simply
to adjust so that the antenna bulb (or bulbs) are
brightest while the plate bulb is dimmest.

On 20 meters there may be found a very slight
chirp, although it is hardly fair to call it that for
only occasionally will your report be plain ‘T9;
generally you will draw the usual T9X. Tune for
slightly more than lowest plate current when on
20 meters. If you can listen to the signal in your
receiver or a monitor you can readily determine
the plate condenser adjustment which will elim-
inate the chirp.

Power Supply

T will admit that I had some doubts about this
power supply, which consists only of a trans-
tormer, a 10-ufd. condenser (two 20-ufd. elec-
trolytic units in series) and a dividing resistor.
Before writing this story, therefore, the job was
given a good work-out on the air and found per-
fectly satisfactory. Invariably reports were T9X,
hut since reports are so often figured on the basis
of not hurting your feelings rather than on the
basis of accuracy, each contact was asked to
report again, frankly, on the quality of the signal.
The opinion was unanimous that the note was
pure d.c., no ripple, no chirp, no clicks, or words
to that effect. Some of the first filters tried used
only 4 pid. and showed a slight ripple, but raising
the capacity to 10 ufd. eliminated this. Any
contacts that repoerted on those first filters and
who read this will understand that I am not now
describing the rig which they heard.
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The transformer delivers 400/400 volts a.c. to
the plates of the 83 tube, and after filtering the
d.c. voltage is close to 500 volts. The plate volt-
age, urrder normal load, will be about 440 volts.
The screen voltage w111 be about 330 volts with
load. Don’t sit on the key. This is a ¢.w. trans-
mitter and is fully capable of doing its stuff. It
is not a power house, though, so don’t try run-
ning it key-down except for the brief tuning
periods.

Dummy Antenna

The sketch shows the simple dummy antenna
used at W8QBW. It is merely a Mazda lamp,
with a variable condenser across the terminals,
clipped to the terminals of Le. Should the capacity
prove inadequate a small mica unit can be added
in parallel. The 80-meter coil specified will light
such a 40-watt dummy to full brilliancy. Some
coils will deliver energy equally well to the an-
tenna and to such a dummy while other coils,
although satisfactory on the antenna, do not
transfer maximum energy to the dummy. A
40-meter coil wound as follows will light a
40-watt Mazda fully: Lj, 12 turns of No. 12
enameled, 214 inches diameter, 2 inches long;
L, 63¢ turns of No. 12 enameled, 214 inches
diameter and 1 inch long.

Coils

There is considerable latitude in the matter of
coil constants and you may wish to experiment
to determine what is ‘“best” under your par-

Coils, under way and completed. The loose coil at the

rlght is ready for threadmg on the drilled bakelite
strips. The coil at the left is partly assembled, while a
completed coil is shown in the center.



ticular conditions. The coils specified may be
taken as a starter at least. Don’t let the ““com-
mercial”’ appearance of this type of coil lead you
to think that it is difficult to make. In reality
these spaced-turn coils are easy to construct, are
efficient and cheap. The process merely involves
sawing out some little bakelite strips, drilling a
row of holes in them (make a template), winding
some wire tightly on a can or tube of appropriate
size and then threading the strips on the coil thus
formed. A roll of stiff paper thrust through the
coil axially will hold things snug while you apply
cement to the holes and it is hardening.

The bottom strip should be 14 or 3{¢ inch thick
to take the 6-32 tapped holes for the banana plugs,

6{3@:{“

Fig. 2 — The dummy antenna circuit, using an ordi-
nary 40-watt electric-light bulb, Adjustmentis described
in the text,

which should be fitted, of course, before threading
the coil. The ends of L; are formed into little
loops (flatten them) for the shanks of the plugs.
The ends of Ly also are formed into little loops
for handy attachment of the antenna feeder leads.
When drilling the holes don’t shove the drill
right on through — back up the strip with a bit
of steel and finish the holes from the other side
and so avoid bad breaking out between holes.
Countersink the holes so as to provide good
“pockets” for the cement. It is all much simpler
to do than to describe.

The photograph shows, at the right, & 20-meter
coil just removed from the can. To the left of
this i8 a 20-meter coil completely assembled, and
to the left again is a 40-meter coil partly finished;
the coil L is already threaded through the holes
in the strips, and Lg is partly threaded. Suggested
coil dimensions are as follows:

80 METERS

Ly, 21 turns of No. 14 enameled, diameter 274
inches, length 234 inches, holes spaced 1§
inch between centers. Use No. 44 drill.

Ls, 614 turns, same wire, diameter and spacing
as Lj.

Inductance of coil L, is about 22 microhenrys.

40 METERS
Ly, 18 turns of No. 14 enameled, diameter 214
inches, length 214 inches, holes spaced 3§
__inch between centers. Use a No. 44 drill.
Lg, 734 turns same wire, diameter and spacing as

L.
Inductance of coil L, is about 14.7 microhenrys.

20

20 METERS

Ly, 8 turns of No. 14 enameled, diameter 174
inches, length 134 inches, holes spaced 4
inch between centers. Use a No. 44 drill.

Ly, 3 turns same wire, diameter and spacing as

Induct;s,nce of coil L is about 2.0 microhenrys.

If you wish to try coils of different inductances
from the above they may be figured readily from
the formula:

0.2 A*N?

L )= ro

where 4 is the diameter, B the length (both in
inches), and N the number of turns.

Coils for 80 meters may be 18 to 22 k., 40-
meter coils from 1214 to 1514 uh., and 20-meter
coils from 1.6 to 2.0 k., for practicable operation.

The No. 14 enameled magnet wire specified is
soft and makes up nicely into coils that will not
spring more than about a quarter-inch when re-
moved from the can. Select a can that is about
1{ inch smaller than the finished coil diameter.
Punch a2 small hole at one end, hook the wire
into the hole, hold the far end in a vise and wind
the wire on the can close and tight, using a strong
even tension, as you walk up to it.

Coil L; will start and finish at the bottom
strip and Lg will start and finish at the top strip
or strips. If two strips only are used, as with
small coils, Ly will have a whole number of turns,
as 3 or 8. If three strips are used then Lg will have
a whole number plus 4 turn, as 61§, A variation
of a sixteenth of an inch in the diameter of the
coil does not matter materially. A half-pound of
wire will make several coils.

Bakelite

“ou will need two pieces of bakelite about 134
inches square for the plate pilot-bulb socket, also
some strips 34 inch or 14 inch wide and 14 inch
or 3{ ¢ inch thick; about a foot or two of these. For
the bottom coil strip get a foot or so of 54- or
34-inch wide by 14- or 9{4-inch thick bakelite.
Nearly every supply house has a barrel full of
scrap bakelite consisting of all kinds of little bits
and narrow strips. If you explain what you want
when you order parts you can probably get this
for a few cents or gratis.

Crystals

A crystal and coil is needed for each band you
wish to operate on. Changing bands takes but a
few seconds — not that this is of any importance,
however. Just turn off the power, lift out the
crystal and coil, plug in the appropriate ones and
tune up. The cost of an extra crystal is not really
an extra expense because if you try to “save”
this by using some circuit involving doubling or
quadrupling you will be out just as much or
more and may end up with a more compli-
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Fig. 3 — Chassis layout template.

cated rig which may give only 10 or 15 watts out-
put. )

The crystal current on 80 meters is so low that
it will not light the No. 40 tan bead pilot bulb in
the crystal circuit. On 40 meters the bulb will
show dull yellow and on 20 it burns white but not
full. No. 40 at full dazzling brilliancy draws 150
ma. Here at W8QBW we have never lost a
crystal and have used the same 6L6G tube for
two years on 40 watts output, and are now start-
ing it out on its third year at 60 watts output
with 600 volts on the plate. But that will have
to be another story.

Divider Resistor

The divider consists of a 25,000-obm, 20-watt
unit in series with a 3000-ohm, 10-watt, the
screen voltage being taken off the junction. It is
mounted on the rear apron of the chassis where
it gets free circulation of air. Never put a hard
working resistor under the chassis because the
considerable heat radiated is apt to fry out the
dope from condensers and transformer. It will
also heat up the top of chassis and incidentally
the crystal, so causing extra frequency drift. The
“B”-plus end of the divider is the feed-through
partly hidden by the 110-volt leads, and the
“B”-minus is the mounting screw at the right.
The junction between the 3000-ohm and 25,000-
ohm sections is the middle feed-through.
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Chassis

It seems that the chassis is often something of
a problem to many constructors. If you are
handy to a machinery supply house you can get
No. 16 gauge aluminum in sheets 12 inches wide
by any length for about 52 cents per pound. A
piece 12 inches wide by 1414 inches long for this
chassis costs about 37 cents from such a source.
However, any tin shop or roofer can furnish a
piece of terneplate or heavy galvanized for a few
cents. Some radio supply dealers list cadmium-
plated chassis 5 by 914 by 8 inches, which will
serve nicely for this rig.

Anyhow, half the fun of radio is doing nice
construction. Haywire and sloppy arrangements
offer real hazards, fire and personal, so avoid
them and live a longer and happier life. Put a red
bulb across your 115-volt leads and don’t touch
a thing while that light is burning. And on this
cautionary note the story will close.

0re§017§tate Convention

(N. W. Division)
Date: April 22nd-23rd.
Place: Eugene, Oregon.
Hotel: Osborne Hotel.
Auspices Oregon Amateur Radio Association.
Admission Fee: $3.00.



A “Double-Barrelled™ Antenna System

Simplified Flat-Line Feeding for a Two-Band Antenna

BY L.

AAND slide the feeders up and down the
stub until & match is obtained.” But - did you
ever climb up and down from the roof-top, letting
down the antenna, pulling it up again, chasing
standing waves, and wondering if that match is
a match? If so, you know it’s not as simple as it
sounds.

Usually the next step is to go to an impedance-
matching transformer such as the well-known
“Q’ system. They are calculated in advance; you
cut 'em to length, put ‘em up and they work —
for the single band for which they are cut. But
here at W5FDQ we want to operate on 20 and 10
with reasonably quick band-change. We like
untuned-line feed, and we have a natural preju-
dice against two antennas as closely spaced as our
small back-yard dictates. Furthermore, cost is a
major factor here as elsewhere, We have used the
familiar single-wire-feed with fair success, but
r.f. feed-back usually shows up on ’'phone, and
'phone constitutes a major part of our activity.
However, the following line of reasoning produced
a feed system that operates equally well on 10
and 20, with absolutely no change necessary
when changing bands.

If an antenna is to operate as a center-fed half-
wave flat-top on its fundamental, then it auto-
matically becomes two collinear half-waves in
phase on the second harmonic. The impedance
at the center of a half-wave flat-top is known to
be about 72 ohms. The impedance at the center
of the two half-waves in phase is not as well
established, but it is probably on the order of
2400 ohms. (This assumption is fairly well borne
out in practice.)

When the antenna is operating as. a half wave
(Fig. 1-A), the stub is a quarter-wave long, and
the voltage on the stub will be & maximum at the
“B” or open end of the stub and a minimum at
“A,” where the stub joins the antenna. When the
antenna is operating as a full wave (Fig. 1-B), the

* Engineering Laboratories, Inc., Tulsa, Okla

M. SWIFT,* WSFDQ

stub is a haif-wave long, and the voltage will be
a maximum st A and B and a minimum at C,
the midpoint. A point D, one-third the stub-
length from A, is one-sixth of a wavelength from
a voltage loop (B) when working on the funda-
mental, and also one-sixth of a wave-length from
a voltage loop (A) when working on the second
harmonie.

When working on the second harmonic, the
voltage at point D will be one-half that at A or B.
The impedance will be one-fourth the end im-
pedance, or 600 ohms, and a 600-ohm line could
be connected at this point to feed the system. On
the fundamental, the same point will show 600
ohms if the stub has a characteristic impedance

practical to build a 416-ohm line, this gives a
practical method of feeding a center-fed half-

32' 1™
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Fig. 2 - A practical 14- and 28-Mc. antenna fed by
an untuned line on hoth bands. The 416-ohm line is
made of two No. 10 wires spaced 1.65 inches.

wave antenna with a flat line on either the funda-
mental or the second harmonic.

In practice, the 416-ohm stub was made with
No. 10 wire spaced 1.65 inches. Since no spreaders
of this spacing were available when the stub was
built, they were made from celluloid knitting
needles cut to length and drilled so they could be
slipped over the wire and tied in place. No trouble
has been experienced with losses in the line, and
any good insulating material should be satisfac-

Fig. I —— The voltage distribution on a center-
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8
A

fed doublet with quarter-wave matching stub.
A point “D,” one-third of the stub length from
the antenna, is one-sixth wavelength from a cur-
rent loop on both the fundamental and seccond-
harmonic frequencies.
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tory. The 600-ohm line is standard, and may be
coupled to the transmitter in your pet manner.

The antenna system with which this feed
method has been used is shown in Fig. 2. It is
cut for 14.2 Me., which makes the flat top 32 feet
11 inches long. The stub, being of fairly low im-
pedance for such construction, is cut to 0.96 of
a full quarter-wave, or 16 feet 7 inches. The
antenna resonates on its harmonic at about 29
Me. (not 28.4 Mec.) because of the familiar end
effects. However, it is not critical as to frequency,
and operates satisfactorily over the entire bands.

One word of caution. Don’t “slide the feeders
up and down the stub.” Tie them to a point one-
third the length of the stub from the antenna and
Jeave them alone. They will work there — and
that’s the only place they will,

f

CROSS-SECTION
A=A

Fig. 3— Constructional details of the antenna sup-
port. The structure is greatly simplified by the necessity
for only 90° rotation.

Rotating the Antenna

Since early tests with the antenna showed con-
siderable broadside directivity, particularly on
the harmonic, it was apparent that provision
should be made for rotation. Further, the weight
of the stub and feeders causes considerable sag
when the antenna is supported between two
towers, reducing the effective height and making
a center support desirable. Because the antenna
is bi-directional and the ‘“nose’’ is rather broad,
rotation of about 90° is all that is necessary for
good general coverage. Accordingly, the following
“bow and arrow’”’ mount was devised.

A piece of “two-by-four” (“a,” Fig. 3) about
3 feet long was cut and tapered at the ends as
shown. A U-bracket “b” was bent of 3/16-by-
l-inch strap iron, and piece “a’ was pivoted
between the arms of the U by a 34-inch brass rod
‘““c,”” which was held in place by cotter-pins, as
shown. Sufficient clearance was left to allow “a”
to swing about 90 degrees or more in its mount.
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Fig. 4 — The complete installation shows how the
entire height of the support is utilized in the “how and
arrow” construction. The position of the antenna is
changing by means of two control cords.

The bracket “b” was securely bolted to a 5-foot
length of two-by-two “d,” about 1 foot from

‘the lower end.

Two 24-foot cane poles were purchased at the
local hardware store for a total of 50 cents. The
tips of these were cut off, leaving a length of 18
feet each. The large ends of these were strapped
to the lower sloping edges of “a,” as shown.
(Half-inch sheet iron straps, as found on shipping
crates, nailed to “a”’ and stretched tightly around
the poles, did a good job at WS5EGQ; wire was
used here.) An ordinary 2-inch antenna insulator
“f” was fastened rigidly to the top of “d” by
means of wires through holes in the two-by-two
and around the body of the insulator. The flat-
top was strung between this insulator and the
tips of the cane poles, just like stringing a huge
bow. The 416-ohm stub was strung from *““f” to
a convenient point near the base of the supporting
tower, with the 600-ohm line tapped on at the
proper point, as previously described. The in-
sulator “f” does not move when the antenna is
turned, so that there is no twisting of the stub or
feeders, and they may be stretched as tightly as
desirable.

The two-by-two “d” was bolted to the top of
a 16-foot A frame, made of a split two-by-four

(Continued on page 108)

The merit of flat (untuned) lines for
feeding antennas is unquestioned, but
the widespread use of such systems has
been delayed by the fact that, except for
terminated rhombics and single-wire-
fed antennas, their use was confined to
one band. WSFDQ takes us a step in the
right direction by showing how two-wire
flat lines can be used on two bands.
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x WHAT THE LEAGUE IS DOING =

NEW RADIO LEGISLATION?

S EvERAL bills have been introduced in the
Congress to reorganize the F.C,C. The first of
these is an Administration measure, S. 1268, in-
troduced in the Senate in early February by
Senator Wheeler after the way had been paved by
fetters from President Roosevelt. In mid-month
the same bill was introduced in the House by
Representative Lea. These bills would reduce the
Commission to a board of three men, who would
delegate all normal administrative work to three
sections of the Commission presided over by ad-
ministrative officers appointed by them. Counter-
ing this move to reduce the size of the Commis-
gion, Senator White later in the month introduced
another White bill, S. 1520, which would increase

the Commission to eleven men, one an executive -

chairman and five assigned to each of two auton-
omous divisions, one for broadcasting and one for
common carriers. The full commission would
allocate frequencies to all radio services and
would handle the non-public radio services such
as amateurs and police.

The examination of these bills by Congress,
amateurs should note, is going to be done in a
highly political atmosphere. Most of the politics
will revolve about broadcasting, because next
vear is election year and broadcasting plays an
important part in that story. There are going to
be long and bitter wrangles, investigations,
counter-attacks. The political atmosphere will
not be conducive to sober examination of facts,
and things will not be what they appear. The
situation at the moment of writing is highly un-
certain. Hearings are expected to begin in the
Senate in early April, but current Washington
opinion is that action at this session of Congress is
quite unlikely. The League is on the job, keeping
a very watchful eye on the proceedings, and will
do whatever proves to be necessary or advanta-
geous to protect amateur rights. At this writing,
the issues are too confused to warrant an opinion,
but A.R.R.L. will be ready when it becomes
apparent what the program is to be.

— 0 s mmm

LICENSING

"T'rerE has been a rumor that, because of
war scares, F.C.C. has held up all amateur re-
newals. This is without foundation. There is
greater delay than usual in issuing licenses, be-
cause they have run behind during this busy
season, but there is no interruption of amateur
licensing.

In February ¥.C.C. announced that the total
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of licensed amateur operators in the United
States exceeded 51,000.

7-MC. *"PHONE @RM

Mre terrible interference from Cuban
"phones at the low end of our 7-Me. band has not
vet been cured by the Inter-American Arrange-
ment of Habana. The reason is that the govern-
ment of Cuba has not yet accepted the Inter-
American Arrangement and ordered it into effect
as concerns its amateur licensees. The cause for
this, in turn, rests indirectly upon a broadcasting
matter that has caused some international con-
fusion. Government officials hope to get the
matter straightencd out soon.

ROARD MEETING

"Wue A.R.R.L. Board of Directors has its
annual meeting in San Francisco in early May.
The alternate directors of the League are to be
permitted to attend, as non-participating ob-
servers, at their own expense. The agenda for the
meeting, so far as they are then known, will be
published in our next issue. Wateh for it.

SIGNING LOGS

Qurnew regulations require that persons
other than the licensee shall sign the station log
when they speak over the station microphone.
Some amateurs have asked us to what extent
this rule applies in cases where the signals of
other amateur ’phone stations are being re-
transmitted. The answer is that the requirement
to sign the log applies only at the originating
amateur station where the other person is doing
the talking over the microphone. However, ama-
teurs retransmitting the signals of another ama-
teur station should make a log entry covering the
period of the transmission and indicating in the
log the name of the person speaking at the origi-
nating station. This information would then be on
record in case some question arose concerning the
operation of the relay station. . . . In cases where
the person speaking is at the far end of a private
telephone circuit connected to the amateur
station, and not personally present in the station
to sign the log, our best advice is that the opera-
tor should log the person’s name with a brief
statement of the circumstances.
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*“DUPLEX”

W= mEar fellows saying that Section
152.43 of our new regs prohibits duplex working.
Apparently there is an awful lot of confusion
about what duplex means. If some hams’ version
of duplex necessitates leaving the carrier on un-
modulated, then it is true that the effect of the

" reg would be to stop it. But voice-operated re-
lays, or any other device that turns on the carrier
only while one is talking, would escape this
criticism and still provide what hams mean
when they speak of duplex. The carrier doesn’t
have to be on continuously to provide ‘duplex.”’
The rule itself, we would point out, relates solely
to the business of leaving the carrier on when it is
not being modulated for communication —- the
regulations don’t say a thing about ‘“duplex”
one way or the other.

Incidentally, we can’t get around this reg by
jacking up the gain on our speech equipment so
the loud-speakered reception of the other fellow
goes out over the air at “normal’’ volume. F.C.C.
has cited a number of stations for this attempt at
evasion, on the basis that such modulation is not
for communication purposes.

FINANCIAL STATEMENT

"W'&e business affairs of the League yielded
a good report for the fourth quarter of 1938, with
a gain from normal operations of nearly $8000
before disbursements against appropriations. As
we entered that quarter about even, that is also
the approximate size of the year’s net gain. By
order of the Board, the figures are here published
for your information:

STATEMENT OF REVENUE AND EXPENSES, EX-

CLUSIVE OF EXPENDITURES CHARGED TO

APPROPRIATIONS, FOR THE THREE MONTHS
ENDED DECEMCER 31, 1938

REVENUES
Membership dues..............
Advertising sales, QST..........

$19,548.40
21,656.39

Advertising sales, Handbook. . .. 6.803.09
Advertising sales, booklets. . . . .. 400.00
Newsdealer sales, QST ......... 10,979.53
Handbook sales .. .. 21,933 .46
Spanish edition Handbook rev-
enues. e 68.50
Booklet sales 3,506.76
Clalculator sales .. v 336.85
Membership aupphea aalea ....... 2,875.14
Interest earned . . 418.45
Profit on sale of bonda .. 219.00
Cash discounts received ........ 262.53

Bad debts recovered........... 9. 51 $89,017.61

Deduct:
Returns and allowances. ........ $ 2,899.90
Exchange and collection charges. . 23.68
Cash discounts allowed......... 489.08
Increase in reserve for newsdealer
returns of QST .............. 139.60  3,5652.26
Net Revenues............. $85,465.35
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FExpENsEs
Publication expenses, QST . ... .. $16,877.23
Publication expenses, Handbook. 18,988.37
Publication expenses, booklets. . . 1,407.57
Publication expenses, calculators. 317.17
Spanish edition Handbook ex-
penses. . 45.00
Salaries. . 26,181.46
Memberuhlp supphea expenses 1,690.76
Postage . . 2,397.73
Office aupphes and pnntmg 1,644.30
Travel expenses, business. ...... 924.28
‘Travel expenses, contact........ 140.57
QST forwarding expenses. . ... .. 1,044 .85
‘Telephone and telegraph. e 646.53
(General expenses. e 1,280.52
Insurance. 41.20
Rent, light 2nd heat. . ovnnnnn 1,140.25
General Counsel expenses. .. .. .. 767.68
Communications Department field
expenses . . 152.19
Headquarters statlons expensea 558.30
Alterations and repairs expenses . 186.42
World’s Fair exhibit expenses.. .. 15.00
Bad debts charged off. ... .. 608.87
Provision for depreciation of:
Furniture and equipment. ... .. 301.07
Headquarters station......... 402.80
Total Expenses. ... ........ 77,760.12
Net gain before expenditures
$ 7,705.23

against appropriations........

« NEW TUBES

New *“Bantam’ Receiving Tubes

T following types are now available
in the recently announced “bantam? series of re-
ceiving tubes: 6A8GT, 6F5GT, 6J57GT, 6K6GT,
6K7GT, 6Q7GT, 6V6GT, 6X5GT whose operat-
ing characteristics correspond to similarly num-
bered tubes in the standard “(G’’ series. Several
types, designed primarily for a.c.-d.c. use, are
also available with higher-voltage heaters. These
include the 12A8GT, 12F5GT, 12J5GT, 12J7GT,
12Q7GT, 25L6GT, 25Z5GT, 35L6GT, 35Z4GT
and 50L6GT. The 50L6GT is similar to the
25L6GT, except for heater requirements, but the
35L6 requires a slightly higher load resistance
(2500 ohms) and has a lower output rating (1.5
watts). The 35Z4 is a high-vacuum half-wave rec-
tifier with & maximum r.m.s. plate-voltage rating
of 250 (when used with a 100-ohm series resistor)
and maximum d.c. output-current rating of 100
ma. All heaters in this series operate at a current
of 0.15 ampere with the exception of the 25L6GT
which draws 0.3 ampere.

New Single-End Tubes

T'wo new types have been added to the
6.3-volt series of single-end metal tubes. The

(Continued on page 118)
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Checking Beam Antennas with the S-Meter

Converting Meter Readings to Decibels for
Signal-Strength Comparisons

BY S. GORDON TAYLOR,*

THE “S’” meters now so commonly em-
ployed in communications-type receivers are
valuable primarily as an aid in giving uniform
signal strength reports, and in the constant check
on the operating condition of the receiver. But
with the growing use of rotary beams for trans-
mitting and receiving such meter equipment is
finding a new and important application in check-
ing the radiation characteristics, and even in
plotting radiation patterns.

Many hams recognize the possibilitics in this
latter application but fail to take advantage of
it because they (1) are unfamiliar with the pro-
cedure, (2) are reluctant to undertake the calcu-
lations ordinarily involved, or (3) lack data from
receiver manufacturers which permits variations
in Sreadings to be interpreted in terms of decibels,
power ratios or voltage ratios.

It is the purpose of this article to provide data
on a number of standard receivers, describe
simple methods of checking characteristics and
plotting patterns of rotary beams, and provide a
chart which reduces calculations to a matter of
gimple arithmetic — with not an awful lot of that.

If you have a rotary beam and ask different
stations for checks, the results will normally be
of only.the most general value because for the
most part these reports will be given in terms of
the number of S points difference between your
minimum and maximum signal. A three-S dif-

* Consultant, 145 West 188th St., New York City.

W2JCR

ference on one standard receiver may, in terms of
power ratios, equal a difference of five 3's on an-
other receiver, four 8’s on a third, and so on. For
this reason the S reports from different reccivers
are not directly comparable, and it is impossible
to arrive at any sort of average suitable for use in
plotting antenna characteristics.

Nor can this problem be solved by arbitrarily
assuming some standard db value.per S point, a
practice which is quite common. Measurements
show that the “db per S”” may average anywhere
from 3 to 6 on different standard receivers. This
is another way of saying that with one receiver
model 89 may be around 50 db “up” from S1
while in another model it may be only 25 db up.
What is more, the db difference hetween S3 and
34, for instance, may be quite diffcrent from that
hetween S8 and S9 on the same receiver and S
meter.

What is necded is knowledge of the actual db
calibration of the S meters for the different re-
ceiver models, and this data will be found in Fig.
1 for nine standard receivers. The data on which
this chart is based was obtained from the indi-
vidual manufacturers, for this purpose (or from
‘their literature in some cages), and most of it
appears in print here for the first time.

The utility of this chart is obvious. It serves
to provide a useful calibration for owners of
any of these receivers. Of equal importance, it
enables the ham to interpret, in terms of db, the

I HALLICRAFTERS NATIONAL ko) RME Fig. 1 — S-meter calibrations of various receiv-

SKY | SKY | SUPER | super INc~100] HRO | super ers in terms of decibels. The S scales are arbitrarily

RIDER |CHAMPION! SKY | SKY *PRO" chosen by the manufacturers, hence the wide varia-

"5-10"| ($-20) | RIDER | RIDER PR, tion in "db per S point.” All values are refative to

sky [(S-16) | (5-17) | % ’ the lowest S-scale reading on the receiver, and

“.“s“_‘l"gg" (Sx°15) |(S%-17) are independent of the receiver sensitivity. That

((57(-(8) is, the fact'that, in this chart, one receiver may

s0 show a reading of S7 while another shows 54 for the

-1 same db value above does not mean that the signal

12 input would be the same in both cases.
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B o || —9— Lojod|l=7—~]] ©-10scale. With a signal tuned in the gam control
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=2 - 8 -9 ,_‘,,=4 eye, then the S reading is taken from a curve
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B H—p— H =|—6 =t f=a iR 1] P ination is therefore the equivalent of a meter.

| — 8- ts_ | s =7 F—t‘s-— -7 ** The Super-Pro meter is not calibrated in 3-

20 === : e 7 - —y points but instead has a (-5-milliampere scale.

—6— I o4 l—4— s—|[ ¢ 1| With the antenna disconnected and no signal

M _; — 3 [[-3|l=5 —5=|- % J{I=3_]| tuned in this will read somewhere around 4. As

10 4=~ . —4—1( l signals are tuned in the reading drops and it is the

3] _2: —2—{[—2— 3=l |l ,—J| amount of this drop from the normal no-signal

— = t = 4: = =2 - level t.hat appears in the ﬁgure..’l‘hus if the normal

ol o 0 o 4 ) Mot | level is 4.1 and a signal d:ops it to 3.6, then that

5 signal is 15 db above the "zero” level, etc.
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With rotary bhecams sprouting like
mushrooms, the receiver S-meter takes
on a new importance in furnishing a
means for giving information on radia-
tion patterns — provided its readings
can be reduced to some standard. The
important thing, of course, is the rela-
tive signal strength, easily expressible in
terms of decibels. Since no two receiver
S-point calibrations are alike, the in-
formation in this article is particularly
timely and useful, and gives the beam
owner a means of correlating signal
reports.

comparative reports received from others who
are using any of these receivers.

Perhaps your receiver has a meter which you
installed yourself and on which you scaled off
vour version of the S scale. In that case you can
obtain the decibel calibration by comparing your
readings on given signals with those of a friend
who owns one of the receivers of Fig. 1. This
comparison must of course be made with the two
receivers in the same location and switching the
#ame antenna. It will be most simple if you cali-
brate your meter to correspond with the S scale
of the other; then its decibel calibration as given
in Fig. 1 will apply to yours also.

It is perhaps well to point out that the varying
heights of the columns in Fig. 1 have nothing to
do with the relative sensitivity of the different
receivers. In each case the column height simply
represents the relative values which each receiver
manufacturer chooses to employ in designing and
calibrating his S meter circuit, and it is obvious
that the different scales are not in agreement.
The fact that some calibrations start at S° and
others at S1 is of no importance; this again simply
represents the manufacturer’s choice of zero db

TABLE I—-TYPICAL BEAM-PATTERN
WORK SHEET

Direction S's Db Above Db Above Power
of Beam N Min. Sig. Ratios
NE.. - 9.1 45 30 1000
ENE 8.9 42.5 27.5 560
E... - 8.8 40 25 300
ESE.......... 8.5 39 24 250
SE. . 8.1 36 21 130
SSE 7.5 38 18 64

[ N 6.5 27 12 16
BSW.......... 7.1 30 15 32
SW......... 7.4 32 17 50
WSW......... 5.6 23 8 6.5
W......o 3.7 15 0 1
WNW 4.6 19 4 2.6
NW.. 7.2 31 16 41
NNW 8.5 39 24 260.
N... 8.8 41.5 26.5 450
NNE. 9.0 43.5 28.5 700
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level but does not in any
way alter the utility of
the db data of this chart.

When the owner of a ro-
tary beam receives reports
on his front-to-back ratio
in terms of decibels these
reports from different sta-
tions can be directly com-
pared with a far greater
degree of accuracy than
would be the case were
the reports simply given
in S points. For example,
suppose two receiving sta-
tions gave him reports.
One, cquipped with a “Sky
Challenger” receiver re-
porte readings of S9 for the
front and S3 for the back.
The other, using an *“NC-
100"’ reports S9 for the
front and S6 for the back.
On the basis of straight re-
ports (without the data of
Fig. 1) it would appear
that the signal variation
as observed at the first
station is twice as great as
at the second. Couvert
both to decibels, however,
and the reports are nearly
the same — 1924 db and
18 db respectively.

A Translation Scale

Fig. 2 provides another
tool of great wvalue in
checking beams and plot-
ting radiation patterns.
Here the decibel scale
again appears, and related
directly to it are power-
and voltage-ratio scales.
In the last column is the
S scale of the Skyrider
38X-17, which happens to
be the receiver used at
W2JCR. Those having
other receivers should sub-
stitute the appropriate S
scale.

To illustrate the use of
the chart, assume that a

Fig. 2-— Voltage, power
and db scales for quick con-
version. The S scale of the re-
ceiver in use may be plotted
as shown in the right-hand
column so that reports can be
given readily in terms of db
gain or loss.
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rotary beam is being checked. “On the nose” o
reading of S8 is obtained and off the back end the
reading is 55. The db cquivalents taken from
column 2 are 36 and 21 and the difference is 15
db. Now referring to column 1 it is scen that 15
db represents power ratio of slightly over 30, and
this is the front-to-back ratio of this particular
beam. Thus a specific and decidedly useful re-
port can be given to the station being cheeked.

Fig. 3 — A sample rotary-beam directional character-
istic determined by the method described in the text.
The curve could be smoothed out if desired.

The power ratio could be arrived at immedi-
ately without the intermediate conversion of the
S readings to db, but if this is done we get a ratio
of something like 3600 to 120, which is rather un-
wieldy. To reduce it to the simpler terms involves
some mental gymnastics which are much more
arduous than the S-db-power conversion scheme.
Although beams are evaluated by hams almost
entirely in terms of either db or power ratios,
there are occasions when the-voltage ratios are
desired and for that reason they are included in
the chart.

Connecting his rotary beam to his receiver, the
owner can check its characteristics by tuning in
some other station and noting the meter readings
as the beam isrotated. The conversion to terms of
power ratio is then made as described above.

Plotting Patterns

Obviously the only additional work necessary
for plotting the radiation pattern of a beam is to
take a number of readings as the antenna is ro-
tated, instead of just the two needed to check
front-to-back ratio. There are several precautions
to be taken in such checks, however, and the
procedure followed at W2JCR may prove helpful.

The first thing is to determine the antenna posi-
tion which puts the strongest signal into the
receiver. If this is above S9 the antenna coupling
to the receiver should be reduced so that the
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meter reads 39 or slightly lower, thus keeping
within the range of the db calibration. Having
found this position for the beum, und with the
receiver antenna coupling suitably adjusted, the
exact course of procedure is then agreed on be-
tween the two stations: The beam to be rotated in
steps of not more than 2214 degrees and to be
stopped in each of these positions for at least 30
seconds; at each stop the position of the beam to
be announced, then the carrier left unmodulated
for the balance of the period.

At the receiver end the selectivity should be
high to reduce the possibility of QRM, because
an interfering signal will make the check value-
less. Leaving the antenna coupling at the adjust-
ment mentioned above, at each position of the
beam make a note of the announced direction,
then during the unmodulated period make sure
the signal is exactly in tune and note the resulting
reading. This retuning is important because
changes in signal strength may otherwise tend to
throw the receiver oscillator slightly out of tune,
making readings unreliable. If modulation were
present, that too might confuse the readings by
“wobbulating” the meter.! The meter readings
are noted in fractional S points; usually it is
possible to estimate to one-tenth of & point.

Table I is the work-sheet of an actual check
made by W2JCR and will be briefly described to
illustrate the orderly method of recording the
meagurements and compiling the desired data.

The directions as announced were entered in
column 1 and the S readings in column 2. The
transmitting station was then asked to stand by .
for a few minutes while the desired informa-
tion was worked out in columns 3, 4 and 5.

In column 3 the db values for the various read-
ings are noted. These are taken from the second
column of Fig. 2. We note that the lowest value
here is 15 db, and inasmuch as we are interested
only in the relative values shown by this particu-
lar beam we adopt this as a new zero level and
deduct 15 from each of the values in column 3,
entering the result in column 4. From these
figures we see that the maximum signal is 30 db
above the minimum; that the “head-on’’ signal
is 13 db above the back (southwest) signal, ete.
Incidentally, we note that this beam is apparently
not functioning ‘““according to Hoyle” because it
should have minimum radiation off the ends,
which would be the SE and NW positions.

In this particular report the power ratios are
entered in column 5. Had the owner of the beam
been interested in voltage ratios these would have
been shown instead. In either case the data are

(Continued on page 118)

1 Obviously, when making such a check with a distant sta-
tion, it is also necessary to take the cffects of fading into ac-
count and, if necessary, make the measurements over a
sufficiently long period so that fading averages out. The
measurements in such a case should be attempted only when
conditions are relatively stable. — Eprros.
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The Gatti Expedition “roughs it” in
these two de-luxe trailers which house,
among other things, a 5-kw. a.c. lighting
plant, air conditioning, an electric range,
electric refrigeration, a bathroom with
full-sized tub and, of course, the ham
transmitter and two reccivers.

00571 Calling “((Q USA”

Amateur Radio to Furnish Communication with Gatti
African Expedition

BY EDWARD A.

THE 10th Gatti African Expedition, under
the leadership of Commander Attillio Gatti, has a
variety of objectives in the Congo. Supported in
part by the Belgian and Colonial governments, it

*Erco Radio Laboratories, P. O. Box 16, Hempstead,
L.I,N.Y.
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will make surveys, shoot moving pictures, study
the flora and fauna, and investigate possibilities
for further Colonial development in the Congo,
during the two-year stay in the jungle. The ex-
pedition is also under the auspices of the Royal
Zoological Societies of Rome and Antwerp, and
has assignments from them which include ex-
plorations in great areas still known as “zones of
mystery.”

This is the first time that radio has been used
on one of the Gatti trips, and the commander as-
sured me that if the radio equipment fulfills only
half its purpose of maintaining communication
hetween trucks and with the outside world it will
be worth its weight in insect spray. That’s saying
something, in that bug-infested country!

Fortunately, the radio equipment wasn’t held
down to any stringent weight or power limita-
tions. A.c. power up to 5 kw. will be available, and
this eliminates the need for batteries, chargers,
motor-generator sets and all the attendant head-
aches. Two Hallicrafter SX16 receivers, one for
each truck, make up the receiving equipment.
The transmitter was custom-built and designed .
for operation on 3950, 3990, 14,320 and 14,364 ke.
The r.f. portion consists of an RK39 crystal oscil-
lator driving an RK51 amplifier which runs at 100
watts input. The amplifier is plate-modulated by
a pair of 6LL6G’s operating in Class AB1. A panel
switch selects the crystal and proper oscillator
plate coil, and it is only necessary to change final
tank coils when changing bands. All resistors,
condensers and transformers were selected for a
wide margin of safety, and after the wiring was in
place and cabled it was given two coats of glyptol
varnish to insure the exclusion of moisture.

(Continued on page 90)

0Q5ZZ, the portable station of the 10th Gatti African
Expedition, was built in this country and exemplifies the
trend in modern construction. It is designed for ’phone
operation in the 3.9- and 14-Mc. bands. The upper deck
carries the r.f. portion and the modulator and power
supplies fill in the lower deck.
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With gain and stability at
56 Mc. the primary objectives,
the converter described here
developed out of a considerable
amount of on-the-air experi-
mental work, has proved to be
u highly-successful piece of
u.h.f. equipment. The reasons
for the various design points
are fully discussed. And the
tube combination is one which
is rapidly acquiring a deserved
popularity for this work.

*

The arrangement of the r.f. and mixer
input circuits is shown in this side view of the
converter. The 10-meter coils are in place;
the set for 5 meters, to the right, shows the
method of construction.

*

A Superhet Converter for 5- and

10-Meter Reception

Self-Powered Plug-in Coil Unit Using U.H.F. Tubes

BY FRANK LESTER.,* W2AMJ

MANY of those who were in Chicago at
the National Convention last summer, and who
were able to get up rather early on the Sunday
morning in question, heard the writer describe a
§- and 10-meter converter. That unit, using a
Sylvania 1231 tube as a tuned r.f. amplifier ahead
of a 6K8 converter tube, proved so successful that
we decided to investigate further in an effort to
produce an even better one. The present arrange-
ment is the result of several months of compari-
sons and tests, and represents an even higher
order of performance. It is adaptable to any
communication receiver, or even broadcast set,
capable of being tuned to the range 2000-6000
kilocycles.

In considering the design of a converter, the
mixer or converter tube should be selected with
care, since it is really the heart of the unit. Char-
acteristic charts and engineering data show that
the 6K8 is the outstanding tube of its class, be-
cause of its higher conversion conductance, lower
input capacity, and other features. The 6J8 is a
close second. However, actual comparisons prove
that the data sheets do not lie, and that the 6K8
is superior. A little trouble may be experienced in

* Wholesale Radio Service Co., New York.
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realizing some of the advantages of the tube be-
cause the input or mixer section does have a
tendency to become regenerative when employed
in conjunction with a decent coil and condenser,
on frequencies from 28 megacycles up. This is the
result of some feed-back inherent in the tube
itself, and applies not only to both metal and glass
versions, but also to tubes from different manu-
facturers.! The 6J8 tube is free from this effect,
which might account for its choice by some of the
gang, especially those who want single control.
When a 6K8 is substituted for a 6J8 the mixer
tuning is very much sharper, consequently a more
troublesome tracking problem presents itsclf. The
amount of regeneration will vary with different
loading conditions; lighter loading will result in
more regeneration and heavier loading in less.
Without any load the tube has a tendency to
oscillate. After various remedies were tried, it was
found that the simplest and best was simply to
insert a small losser resistor (£5 in Fig. 1) in series
with the signal grid. The size of this resistor will

1 The effect is actually a space-charge coupling phenom-
enon inherent with this type of tube. A complete explana-
tion is to be found in an engineering bulletin of the Ken-Rad
Tube and Lamp Corporation.
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vary slightly with different layouts; however, it
has been found that usually it will be between 5
and 50 ohms. For the layout shown here, 10 ohms
was found to be the optimum value..

Oscillator Circuit

The circuit used with the oscillator section of
the 6K8 is one of the most stable and sure-fire on
high frequencies. It will be recognized under
several different names; possibly it is most popu-
lar as the ‘“minute-man’’ superregenerative cir-
cuit. One disadvantage, if it can be called that, is
the fact that the tuning condenser must be insu-
lated, since both sides of the condenser and the
coil are “hot.” The slight additional mechanical
problem introduced by insulating the variable
condenser is easily offset by the advantages this
particular circuit offers.

In connection with oscillator stability, atten-
tion should be called to the fact that mica trim-

mers are employed in this circuit. These are rec- .

ommended from a cost angle, as well as a prac-
tical angle, and really represent no compromise.
With the climatic conditions that prevail in the
vicinity of New York City, no advantage whatso-
ever could be detected when air-dielectric trim-
mers were used. It is therefore believed that if
there is any difference between a good mica
trimmer and air dielectric trimmer, it is mighty
small in this particular case. It is true that where
high humidity is encountered the air trimmer
should be superior. It must be remembered, how-
ever, that we still have the drift of the high-
frequency oscillator in the receiver to which the
converter is connected, and this, in most cases,
will account for more drift than can be attributed
to the high-frequency oscillator employed in the
converter. These statements are being made after
actual comparison in the checking of oscillator
stability over a period of a few months. During
this time, in the particular area in question, we
had rather pronounced temperature and humidity
changes, but at no time during this period was the
drift of the high-frequency oscillator in the con-
verter noticeable. It is assumed, therefore, that it
must have been less than approximately 50 kilo-
cycles, which is about one dial division of the
oscillator tuning condenser.

R.F. Amplifier

It is a pretty well-known fact that in order to
obtain maximum gain from almost any r.f. am-
plifier, both its grid and plate circuits should be
tuned. It is also pretty well known that when this
is attempted, one is looking for trouble, for along
with optimum r.f. gain, oscillation and instability
are also likely to be present. Again, the mechanical

The ontfit is turned on its side in the accompanying
plan view. Layout details in the oscillator section are
clearly shown, together with part of the r.f. section.
The output transformer is in the round shield can.
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problem also pops up because the plate-tuning
condenser must be insulated, since the low poten-
tial side of this condenser is usually 250 to 300
volts above ground. Despite all this, the plate-
tuned circuit was used and has definitely proved
its superiority. The question of oscillation and
general instability can usually be licked by the
choice of by-pass condensers, a little common
sense in the mechanical layout, and last, but by
no means least, ground returns. The layout chosen
is very effective in accomplishing the desired re-
sult, regardless of the type of tube employed.

In the first version of the converter, using the
1231, no trouble of any kind was experienced in
tuning the grid and plate; the circuit was as stable
as an r.f. amplifier on the lower frequencies. This
unit also employed the usual capacity coupling
between r.f. plate and mixer grid circuits with the
plate choke-fed. However, as previously men-
tioned, it was found advisable to change to the
circuit shown, since this eliminates u doubtful
r.f. choke and also affords greater gain.

During the course of the subsequent tests, four
tubes were actually tried, the 1231, 954, 1853 and
1852, with the following conclusions:

It was found that the gain of the 1231 exceeded
the possible gain of the 954, with the additional
advantage of broader tuning. This applied also to
the 1852 and 1853 tubes. For those desiring better
selectivity and resultant better image ratio, the
954 type of tube is preferable. Since, however,




in a u.hf. converter using a high intermediate
frequency we do not care so much about image
ratio or selectivity in the r.f. stage, but are really
after maximum gain, the high mutual-conduct-~
ance tubes are preferable. It is apparent that any
i.f, above 2000 kilocycles will result in the image’s
being outside of the 56—-60-megacycle range, and
therefore there is nothing to be concerned about.
The 1853 checks approximately the same as the
1231, undoubtedly because it has the same mutual
conductance, and also approximately the same in-
put and output capacities. With the 1852 it was
found that high gain is possible, but with more in-
stability. For the same degree of stability, all
three tubes are about equal. That is, the 1852 had
a tendency to oscillate without antenna loading,
and to prevent oscillation and obtain the desired
degree of stability the antenna had to be over-
coupled to the point where the r.f. gain realized
was 50 close to that obtained with the other tubes
that there was practically no difference.

Since the 1851 is so close to the 1852 in charac-
teristics, it is assumed that this tube can be added
to the group in question. More instability may be
experienced if care is not taken in the layout and
in choice of ground points, using the 1851, be-
cause the control grid comes out the top of the
tube and there may be a slightly longer grid-
return path.

It is of interest to note if an 1852 is substituted
for the 1853 the latter tube may appear to be
slightly better. The reason for this is that the 1852
has a higher input capacity and also, loads the
grid circuit more. To compensate for this, it is
necessary to retrack the grid circuit. It was found
that one less turn in the grid coil (six turns instead
of seven) resulted in practically perfect tracking
throughout the 56 to 60 megacycle range, where
the majority of these tests were conducted.

Tracking

Tracking is a phase of converter and high-
frequency receiver construction that has been
covered rather too lightly, especially when one
considers that possibly the constructor may be
building his first superhet. It is for this reason,
along with other advantages, that separate tuning
is used in this converter. Not only is the tracking
problem greatly simplified, but also optimum
performance is assured at any one frequency. In
addition, it ig possible to spread the oscillator
tuning over any desired number of dial divisions
without having to worry about tracking.

In the circuit diagram, the series oscillator
trimmer, Cy, is the band-spread adjustment, while
the parallel padder, Cs, is the band-setting con-
denser. To avoid re-tuning when the converter is
shifted from 5 to 10 meters, the series and parallel
mica trimmers are part of the plug-in coil assem-
bly, as illustrated. The National PB-16 plug and
XB-16 socket lend themselves well to this work,
since they are not too large and have five contacts.
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If two-dial control seems objectionable, a
moment’s thought will show that it is no worse
than employing a pre-selector ahead of the re-
ceiver, which many do aiready. The tuning will
be no more complicated. Also, the possibility of
mis-tracking is removed entirely, and optimum
performance at any given frequency is practically
assured. The r.f. tuning has absolutely no effect
on the oscillator tuning; in other words, there is
no noticeable pulling.

An additional advantage of this arrangement is
that full oscillator-dial coverage for the 5- and
10-meter bands is possible. If single-dial control
was used, the 5-meter band would be squeezed
into approximately 40 degrees of a 0-100 dial. It
is true that this could be corrected by using series
and parallel padders on the other two tuned cir-
cuits, but this would result in a poorer L-C' ratio,
since the coils would necessarily have to be
smaller to allow for the parallel capacity. In
addition, there would be six trimmer adjustments
to play with for proper tracking.

On 5 meters the oscillator was tuned to the low-
frequency side of the incoming signal to get a
higher L-C' ratio. This is more or less standard
practice, since it gives better oscillator stability.
On 10 meters the oscillator was tuned to the high-
frequency side. However, the choice of the high or
low side can be made by each individual to suit
particular location requirements. In some cases
when the oscillator is tuned to the low-frequency
side of the incoming signal, police and other high-
frequency experimental stations may come within
the range of the band being covered.

There is room for individual experimentation
in the choice of intermediate frequency as well as
of oscillator tuning. With the particular receiver
used in conjunction with this converter, it was

* found that approximately 5.7 megacycles was one

good possibility. It must be remembered that the
high-frequency oscillator in the receiver has har-
monics, and that only by proper choice of inter-
mediate frequency can the receiver oscillator
harmonics be prevented from falling into the
tuning range covered by the high-frequency
converter. Using 5.7 megacycles, one of the re-
ceiver high frequency harmonics will fall at
approximately 54 to 55 megucycles. By proper ad-
justment of oscillator band spread this one har-
monic can very easily be pushed off the dial, and
approximately 90 degrees of a 0-100 dial be em-
ployed to cover from 56 to 60 megacycles. This
same band-spread is possible on 10 meters, as is
freedom from oscillator harmonics.

Construction

Despite all this discussion, reference to the
schematic diagram and the photographs of the
unit show that there is nothing very revolutionary
or startling. Nothing tricky is involved, and one
has only to use a little common sense when dupli-
cation of the unit is attempted. Ground points
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Fig. 1 — Circuit diagram of the converter.
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R

Ci1, C2 — 10-ppfd. midget (Cardwell Lm — (0.1-ufd. paper.

ZR-10-AS). ) Ci1s — 8-8-ufd. electrolytic, = usy
Cy — 15-ppufd. midget (Cardwell volt. ) "

ZR-15-AS). R1 — 250 ohms, l*z-wat.t Sw‘lj L I

C4y Cs — 3-30-pufd. trimmer (Ham-
marlund MEX),

Ce — 100-gufd. mica.

C7 — 50-ppfd. mica.

Cs, Cp, Ci0 — 0.01-ufd. paper.

Cu, Ci2, Ciz — 0.005-ufd. mica.

L1 —56 Mc.: 4 turns No. 18, diameter 3% inch, inter-
wound with L
28 Mc.: 5 turns No. 18, diameter 1% inch, inter-
wound with L2
f2, La— 56 Mec.: 7 turns No. 14, outside diameter %4
inch, length 134 inches.
28 Mec.: 14 turns No. 14, diameter 3% inch,
length 114 inches.
56 Mec: same as L2, but with center-tap.
28 Mc.: 12 turns No. 14, diameter 24 inch, length

Ra—

T —

are, as usual, very important for freedom from
oscillation and good circuit stability. All ground
points should be made as closely as possible to
one point on the chassis, for each tube circuit, and
the various ground and by-pass condenser leads
made as short as possible.

A separate bracket is provided for mounting the
r.f. tube socket. This elevates the tube, and the
grid prong can be towards the shield between the
r.f. grid and plate circuits. Since the plate prong
is directly opposite, short leads result. A hole ap-
proximately 14 to 3{ ¢ inch in diameter is provided
in the shield for the grid lead to come through.
The plate lead comes from the tube socket to the
stator side of Cs. From this point the mixer-
coupling condenser, s, is also supported. The
other side of s ties to a single-terminal bakelite
mounting strip across which is mounted the
1-megohm mixer grid leak. The suppressor re-
sistor, K5, forms the rest of the mixer grid lead.

Before fastening the r.f. tube socket bracket,
the socket should be mounted as previously de-
scribed, and all wiring to this socket finished. The
grid and plate leads should be made by soldering
approximately 4 inches of wire to each prong, with
12- to 15-inch leads provided for the filament and
screen connections. In mounting by-pass con-
densers Cg and Cyy it is possible to provide a little
shielding between the grid and plate by mounting
(’11 on its edge, and placing it so that it comes be-
tween the grid and plate prongs. One side of the
heater is grounded, along with the suppressor and
tube shield, and all of these terminals are tied
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Rz — 30,000 ohms, 14
3000 ohms, }/g-watt.
R4 —- 1 megohm, }45-watt.
Rs — 10 ohms, l3-watt.

Re — 60,000 ohms, L4-watt.
R7 — 300 ohms, }5-watt.

4-watt. T
B-Sw ON 6-32 oW
RECEVER -

Ra — 50,000 ohms, }4-watt.

Ro — 125,000 ohms, 1-watt.

114 inches, center tapped.

s — 30 henrys, 50 ma.

'T1 — Plate winding, 22 turns No. 24 d.c.c. on $4-inch
form, tuned with 3—-70-gufd. mica trimmer; out-
put winding, 10 turns No. 28 wound on same
form near B-plus end of plate coil.

T2 — Power transformer, to deliver 300 volts at 30
ma., with 5- and 6.3-volt windings.

Swi1 — D.p.s.t. toggle.

Swa — S.p.s.t. toggle.

together and a lead from them soldered directly
to the metal bracket. When this wiring has been
completed, it is only necessary to pull the leads
through the holes in the chassis, and then fasten
the bracket securely in place after the leads have
been trimmed and soldered at the proper points.

The 6K8GT bantam tube is mounted hori-
zontally, as is indicated in the photograph. This
model of tube was chosen because of its lower
input capacity, because we may try 214 meters
some day. The metal 6K8 may be used with no
noticeable difference other than the slightly
higher input and oscillator capacity.

It will be noticed that the power supply for the
converter is incorporated in this unit, since this
makes installation simpler. It is also too much to
ask any standard receiver to furnish the addi-
tional power, since the two tubes will draw ap-
proximately 30 ma. The power transformer de-
livers the required 300 volts at the current drain
of the two tubes, and is of the ‘“‘4-tube midget
broadcast receiver” variety.

Two switches are employed, one in the primary
of the power transformer and the other in the
high-voltage center-tap lead. The latter is of the
single-throw double—pole variety, with one set of
contacts brought ofit to terminals on the rear of
the chassis for connection to the receiver “B”
switch. The receiver “B” supply is thus broken
at the same time the switch is thrown in the
stand-by position. The entire unit is mounted in a
7- by 14- by 8-inch standard steel cabinet, which
sccommodates a 7- by 13- by 2-inch chassis.
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should be set at near minimum capacity,
assuming that 5.7 megacycles is the in-
termediate frequency. Cs is then set at
near minimum capacity, while C¢ is set
near maximum, Assuming that the dials
are adjusted to give zero reading at maxi-
mum capacity, the r.f. dial is set at
approximately 40 to 50 degrees, and the
antenna connected to the converter.
The receiver is then set to 5.7 mega-
cycles and the r.f. gain advanced to the
maximum position. Using an insulated
screw driver, the capacity of Cs is then
slowly increased. It is possible to operate
the oscillator either above or below the
frequency of the incoming signal, and

Very few parts are underneath the chassis: a few odd by-pass
condensers and resistors, and the filter choke. ‘The oscillator is
tuned by the large dial at the left; r.f. and mixer input stages by
the smaller dial at the right. )

Coils

The coil plug bases are used just as they are
supplied. It is a good idea to tighten all the nuts
and brass studs before mounting the coils. One
side of the coil is soldered directly to one brass
stud with the wire pushed into the threaded hole;
this lead is kept very short. By doing this, a
mechanically stable coil is obtained. When
mounting the oscillator trimmers to the plug, at
least No. 14 bus bar should be employed, and
likewise only short leads used, so that the con-
densers will be vibration-free. The series padder
on the oscillator coil has one of its lugs bent down
and soldered directly to the brass stud on the
other end of the plug. The photographs should
give sufficient detail to make further comment
unnecessary.

The output coil of the converter is shielded to
prevent i.f. pickup. The 3-70-uufd. mica trimmer
connected across the plate coil will provide more
than ample tuning range, approximately 6000 to
2000 ke. A few turns can be removed from the
plate coil if a higher intermediate frequency is
desired. Some experimenting with the amount of
coupling between the tuned plate circuit of this
transformer and the output winding may be
advisable, Fairly loose coupling is recommended,
with the two coils being wound next to each other
on the same form. The coil specified does a pretty
fair job of matching the input of most receivers.

Alignment Procedure

After assembly has been completed and the
wiring checked, the alignment procedure is as
follows, assuming that a modulated signal
generator is not available. The coils for a par-
ticular band should be plugged into their respec-
tive sockets, and the converter turned on and
allowed to warm up for a few moments.

The output transformer trimmer condenser
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this range is covered by Cs. For purpose
of illustration, we will assume that the
oscillator is to be adjusted to the low-
frequency side. The oscillator dial should
be set at approximately half scale. As the
capacity of Cs is increased, the noise level will
peak at a point corresponding to working the
oscillator on the high-frequency side of the signal.
Since it is desirable to operate on the low-fre-
quency side, the capacity of Cs should be further
increased until the noise level again peaks. This
adjustment must be made slowly, and it must
also be remembered that when screw driver is re-
moved oscillator tuning will be slightly affected.

When this stage of adjustment is reached, the
r.f.-stage tuning control is adjusted for maximum
signal. The output transformer trimmer is then
adjusted for maximum signal by increasing or
decreasing the capacity of the trimmer connected
across the plate coil.

The band-spread tuning of the oscillator is then
checked by tuning in 5-meter signals of known
frequency. If it is desirable to increase the band-
spread, Cy is loosened slightly and the frequency
range again checked. By making minor adjust-
ments to C4 and Cs any desired spread is readily
obtained. Decreasing the capacity of €3 will
spread the band, and vice versa.

The last check is to track the r.f. circuits. The
grid-tuning condenser is temporarily unganged
by loosening the screw on the insulated coupling.
With the converter tuned to a signal, 'y is then
rotated above or helow the setting of Cq, and any
mis-alignment taken care of by varying the
between-turn spacing of either L or Ls. If oscil-
lation develops during this final adjustment, the
coupling should be tightened between L; and Ls
by bringing Ly nearer the grid end of Ly. If the
1853 is employed, there should be no trouble
whatsoever with oscillation.

In closing, we believe it advisable to mention
that the noise level of the combination will exceed
the noise level of the receiver alone. This, of
course, is because of the additional gain the com-
bination provides. This also means that S-meter
(Continued on page 106
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Canada-U. ). A.

Contact Contest

April 14-16, 1939

'l‘HE 1939 W/VE Contest will be spon-
sored by the Quebec Division, A.R.R.L., in col-
laboration with the Montreal Amateur Radio
Club and Les Amateurs Canadiens-Francais de la
T.S.F. This activity is growing in popularity
from year to year and provides an interesting
period for plentiful contacts between Canadian
and U. 8. A. amateurs. Read over the results of the
1938 W/VE gei-together, page 25, September '38
QST, and don’t miss this year’s fun!

Dates and 7Ttmes: Starts — 6:00 p.M., local
time, Friday, April 14th. Ends — 6:00 .M., local
time, Sunday, April 16th. Duration of the contest
is 48 hours. “ILocal time” refers to the time at
each individual participating station.

Frequency Bands: Any and all amateur bands
may be used, 'phone and/or c.w.

Object: For each VE to work as many W’s in
as many United States A.R.R.L. Sections as
possible. Each W will work as many VE’s in as
many Sections as possible. See front pages of
QST for list of Sections.

Scoring: The same log form as for last year’s
contest will be used. Message preambles will be
exchanged. Each preamble sent will count one
point, each. preamble received will count one
point. It is not necessary for preambles to be ex-
changed both ways before a contact may count,
but one must be sent or received before credit is
claimed. All preambles must be handled under
approved A.R.R.L. procedure. Mark each new
Section as it is worked. The ‘“check” portion of
the preamble will be the RST report of the station
worked. On ’'phone the “'I'” will be omitted, of
course. Sample preamble: NR 1 VE2CO CK 589
Montreal Que 6:02 P Apr 14. W stations multiply
number of points by the number of VE Sections
worked and multiply the final score by nine,
there being approximately nine times as many
1J. 8. A. Sections. VE stations multiply the num-
ber of points by the number of U. S. A. A.R.R.L.
Sections worked.

Power and Operator Handicap: Each station
having less than 100 watts input to the final
stage shall multiply the score by 114. When more
than one operator normally operates a station the
total score of the station shall be accepted, pro-
vided a certificate is attached to the log giving the
names and call signs of the operators making the
score.

Prizes: A Certificate of Merit will be awarded to
the leader in each of the A.R.R.L. Sections.
There will also be additional prizes for the highest
scoring Canadian and American stations, and for
the several highest ranking VE’s aside from the
very highest scorer.
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Logs: All logs should be mailed to VE2HG and
VE2EU, Les Amateurs Canadiens-Francais de la
T.S.F., Lapalestre Nationale, 840 Cherrier Street,
Montreal, Quebec, not later than midnight, April
30, 1939.

Operator’s Certificate: The following certificate
is requested on each log submitted:

1 hereby state that in this contest I have not operated
my transmitter outside any of the frequency bands specified

on my station license, and also that the score and points set
forth in the above summary are correct and true.”

Let’s see a big turn-out for this contest. CQ
VE to raise Canadians; CQ W to raise United
States stations. Best of luck to all!

Dixie Jongs’
OWL JUICE

Ao the Lord said unto Moses: “Go ye
up on top of the Mount and receive the Ten Com-
mandments.” So Moses picked up his ham rig
and toted it up the hill. He set his coherer on a
stump, put the cans on his conk, picked himself
up a flat piece of rock, fished his hammer and
chisel out of his pocket, cranked up his haywire
and says ‘“XK."” Then the lightning flashed and the
thunder rolled and Moses said: “QRN QRN, send
louder please, there is skip distance.” And the
Mount trembled and shook as Moses copied on
the stones:

1. Thou shalt not make more than six dots for
the letter ““h.”

. Thou shalt sign thy call at least once every
100 CQs.

. Thou shalt not have loud harmonics nowhere
nohow notime.

. Thou shalt not thump BCLs much.

. Thou shalt not mojulate over 300 per cent.

. Thoushaltnotsay “rr’” when you didn’t git it.

. Thou shalt not shoot at 4th Corps Area fone
men.

. Thou shalt love the ham that squawks all over
thy freq even as you do his’n.

. Thou shalt gobble ZCB contests and always
copy the Armistice Day message.

. Thou shalt keep thy haywire in the ham
bands so that thy days may be long in the
Call Book.

— W4IR of the Dixie ““ Squinch Owl”
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A Peak-Limiting Amplifier for Amateur Use

Increasing Communication Efficiency and Preventing Over-Modulation
by Speech-Compression

BY ROBERT MACFARLAND,* W5SBKS

A pevice for preventing over-modula-
tion is a valuable asset to any amateur station.
If this same device will allow an increase in
average modulation of 3 or 4 db, then the device
is still more valuable (and attractive!) to the
amateur.

Numerous schemes have been proposed for
preventing over-modulation, and a number of
peak-limiting amplifier circuits have been sug-

#1325 N.E. 15th St., Oklahoma City, Okla.
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gested, but the peak-limiting amplifier to be
described performs better than anything pre-
viously tried at W5BKS. It will give an increase
of at least 3 db in average modulation which, in
the words of broadcast equipment manufac-
turers, is as good as doubling the carrier power
without peak-limiting,.

The system used is relatively simple. If two
transformers are connected as in Fig. 1-A, the
equivalent circuit will be as at B when the values
of R become quite high. By following the arrows,
it will be seen that any audio current induced in
Tq cannot flow in transformer T, and therefore
no signal will appear in the secondary of T3. On
the other hand, if R becomes a very low value, the
equivalent circuit will be as at €, and the signal
will be transmitted with no appreciable loss. At
intermediate values of R, the signal passed will be
in inverse proportion to the resistance. In prac-
tice, the resistors R are replaced by the plate
resistance of vacuum tubes, as in Fig. 1-D. The
value of the plate resistance is controlled by the
grid bias voltage, and this bias or control voltage
is obtained from an amplifier-rectifier system
tapped on to the secondary of 7Ta. The net result
is that, as higher audio input is applied to the
input of the amplifier, more voltage is developed
by the control-voltage amplifier-rectifier tube and
applied to the grids of the control tube, which in
turn increases the plate resistance and the at-
tenuation in the control circuit. Inputs greater
than that where compression starts to take place
will not increase the output of the amplifier by
more than about 2 db. A variable bias control on
the control-voltage rectifier sets
the point at which the diode
starts rectifying and thus the
point at which compression
starts to take place. The output
of the amplifier is controlled by
a volume control placed after
the compressor circuit.

Fig. 1 — Showing the development of the compressor
circuit used in the peak-limiting amplifier.

When transformers connected as at A have current
induced in the secondary of T3, no current will flow in 'T's if
R is high. This can be seen readily by following the
current flow in B. However, when the value of R be-
comes low, the circuit changes over into that shown at
C, and current can flow in Ts. In practice, the resistors
are replaced by the plate resistance of vacuum tubes,
and bias for the tubes is obtained from an amplifier-
rectifier system, as in D.
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Reference to the complete cir-
cuit in Fig. 2 will show how the
compressor is incorporated in a
speech amplifier of typical design.

Adjustment

It might be wise to use a loud speaker for the
amplifier load until the preliminary adjustments
have been completed. If an audio oscillator and a
volume indicator are available, no trouble in ad-
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Perhaps you have no interest in a story
on asimple way to kcep your modulation
up to nearly 100 per cent all of the Lime
without running the risk of over-modu-
lation. But knowing that the same arti-
cle tells you how to put out a consist-
ently stronger ’phone signal for the same
carrier power might change your mind.

justment should be encountered. Otherwise one’s
own judgment must be used as to how much
compression is employed.

Feed an audio s1gna.l to the mput of the ampli-
fier and, with Rj; in its maximum resistance
position, remove the 6N7 control tube from its
socket. There should be a sharp drop in output
from the amplifier. The resistance of Rgs, Raq,

Ros and Res may have to be increased to 500,000
ohms or 750,000 ohms in order to get the proper
control range in the compressor network.

With the control tube back in its socket, slowly
turn the control By toward minimum resistance.
A point will be found where the reading of the
meter in the cathode circuit of the control tube
starts to decrease. This is the point where peak-
limiting or compression is just starting to take
place. Now you should be able to increase the
input level to the amplifier approximately 5 db
with only about 2 db increase in output from the
amplifier, showing that the audio signal is being
compressed about 3 db. The reading of the meter
in the 6N7 cathode should be noted, or a mark
made on the scale to show where the meter swings
to with this 3 db compression. The input to the

(Continued on page 114)
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Fig. 2 — The peak-limiting amplifier.
Ci, Ca, Co, (..u, Ci2, Cis — 0.1 ufd., 600-volt.
Ca, Cs — 20 pfd., 25-volt.
C4. Cz, Cm. Cu, Cis — 8 ufd., 475-volt electrolytic.
.s, Ci0 — 0.5 ufd., 400-volt.
Co—0.1 ufd (bee text.)
R1 — 3 megohms.
Rz — 8000 ohms for 6R7 tube, 4000 ohms for 6Q7.
Ra —250,000 ohms.
R4 — 500,000-ohm volume control.
Rs — 50,000 ohms.
Re — 5000 ohms.
R7 — 100,000 ohms.
Rg — 500 ohms.
Ro — 750,000 ohms.
Ri10 — £000 ohms.
Ri1 — 20,000-ohm volume control.
Riz — 500,000 ohms. (See text.)
Ris — 500,000-ohm dual volume control.
Ri¢ — 1200 ohms.
Ris, Rie — 250,000 ohms.
Ri7, Ris — 500,000 ohms.
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Rip — 10,000 ohms.

R20 — 25,000 ohms.

Ro; — 250,000 ohms.

Raa — 750 ohms, 20-watt.

Ras, R24, R25, R2e — 250,000 ohms. (See text.)

All above are one-watt, with exception of Kaa.

CH; — 12-henry, 150 ma.

CH2 — 30-henry, 80 ma.

Vi —6R7 if high-output microphone is used. 6Q7 if
fow-output microphone is used.

Ty — Power transformer to deliver 360 volts at 150 ma.
through filter.

T2, Ts — Push-pull interstage transformers, with two-
section secondaries. T'3 i8 worked backward.

T4 — Output transformer for 2A3 tubes. The two plates
of the 2A3 tubes go to the driver transformer
primary when the amplifier is used to drive a
modulator. The center tap of the driver trans-
former need not be connected to the amplifier.

T's ~ Push-pull input transformer, 3-to-1 ratio.

M — 0-5 milliammeter.
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A Frequency-Checking
Superhet

BY DANA A. GRIFFIN, WZ2AOE

¢

A panel view of the combination frequency checker
and transmitter-control e.c.o. described in the text. The
power supply is behind the lower panel.

¢

Utilizing Broadecast Stations for Amateur Transmitter
KFrequency Control

W)Rma close to band edges under the
new regulations obviously requires a frequency-
checking means that can be used continuously.
‘The principal means suggested to date is the use
of a 100-ke. e.c. or crystal oscillator accurately
adjusted and checked against broadcast stations
when WWYV is not on the air. Unfortunately a
requirement of this method is that a broadcast
station operating one of the 100-ke. multiples is
necessary if the checking is to be continuous.
There are many sections where such signals are
not available in daylight and are ‘“‘smeared” by
other stations at night. A further disadvantage is
that an extra receiver is required to check the
oscillator frequency against the hroadeast sta-
tion. Also if any attempt is going to be made to
adjust to true zero beat, a magic eye or meter in a
visual indicator arrangement is ahsolutely essen-
tial. Zero beat to the ear should not be depended
upon as it can easily be off 20 or 30 cycles.!

The writer has approached the problem from
& different angle and has developed a checking
system, useful for those operating in or near the
larger cities, where a large number of broadcast
stations provide accurate frequencies during a con-
siderable portion of the day. It is of particular
interest to the electron-coupled oscillator fans, as

¥ 136 Liberty St., New York City.

! Granting that a visual indicator is desirable, there are
many who will disagree that accurate adjustment to zero
beat is not poasible by aural means. By observing the rise
and fall of background noise, when the beat frequency is
below audibility, it is readily possible to bring one oscillator
into exact isochronism with another. The condition of zero
beat is readily recognized when the incoming signaf is modu-
lated, since voice and music will sound unnatural or will

pulsate when the two frequencies are not exactly the same.
- Eprror.

38

a new wrinkle is incorporated in the circuit to be

" described. If the proper constants are chosen,

check points can be secured at the band edges, or
within 10 ke. of them, in practically every met-
ropolitan area.

Tet us examine the principles involved in the
system. The unit can be quite properly divided
into two parts: First, the frequency-checking
system shown in Fig. 1; and second, the e.c.
oscillator-buffer amplifier of Fig. 2. The complete
unit is a superheterodyne of peculiar design, the
h.f. oscillator of which is also the e.c. oscillator of
the transmitter. Naturally if the frequency of the
h.f. oscillator of the superhet can be determined,
this same oscillator can be used as the transmitter
control without any further checks or monitoring,

The method of checking may sound a bit in-
volved at first, but it is based on principles
familiar to every amateur. Let us take a definite
situation as an example. WOR operates on 710
ke. If we pick them up on a superhet equipped

By devious means it is possible to
transform a broadcast frequency into
another one which is useful for amateur
frequency-checking purposes, as this
articie demonstrates. The next step is to
use the ‘‘transformed’ frequency for
transmitter control, which is what the
equipment discussed does. However, the
idea can be used for frequency measure-
ment alone; or, if you want just an
e.c.o.-buffer unit for transmitting pur-
poses you can “lift”” that relatively-
simple part of it from the circuit.
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with an i.f. amplifier tuned to 2840 ke., we can
tune the h.f. oscillator to 3550 ke. to receive them.
Then in order to determine the h.f. oscillator fre-
quency accurately, we have only to determine
the i.f. frequency accurately. This is easily ac-
complished by zero-beating an oscillator against
WOR’s fundamental. If this b.f.o. is adjusted
accurately to 710 ke., its fourth harmonic will fall
precisely on 2840 ke. Then when the h.f. oscillator
is tuned exactly to 8550 ke. zero beat will be ob-
tained at the second detector output. If an audible
beat is heard, obviously the h.f. oscillator is set
incorrectly.

Now if the b.f.o. is left tuned to 710 ke., the
fourth harmonic will continue to beat with any
signal fed into the i.f. amplifier. If we now tune
in WEAF (660 ke.), the h.f. oscillator must be set
at 3500 ke. exactly, when zero beat is obtained.
Likewise WJZ (760 ke.) will provide a 3600-kc.
check point, WNYC (810) a 3650 point and
WABC (860) 3700 ke., and 80 on. The accuracy of
the system depends on three factors: First, the
accuracy of the broadcast stations; these are gen-
erally held to 10 cycles or better so that to all in-
tents and purposes we can disregard their devia-
tion.? Second, the accuracy of setting the b.f.o. to

2 This is generally true, but it is well to keep in mind that
the permissible tolerance is 50 cycles. — EpIToR.
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the “if. frequency-determining station.” Inas-
much as this can be checked contmuously while
the broadcast station is on the air, and as the
checking is done with a magic-eye indicator, the
error can be held to ten cycles or less. The fourth
harmonic may be up to 40 cycles off frequency.
Third, the accuracy of the setting of the h.f.
oscillator, operating in the 3.5-Mec. band. This
can be held to 50 cycles or better so that the total
error is not likely to add up to more than 100
cycles on 3.5 Me. It is an easy matter to multiply
out the safety factor required for the higher
frequencles

Before going into circuit details, let us look at
the possibilities of the system in other areas. If
WLW is used as the key station the i.f. becomes
2800 ke. and a 3500-ke. point is provided. Any

. broadcast station in the band between 700 and

1200 ke. can then be used to give check points in
the 3.5-Mec. band. Stations operating between
700 and 740 ke. may be employed, utilizing the
fourth harmonic of the b.f.0. as the “i.f, determin-
ing frequency.” Another group ranging between
880 and 1000 ke. may be used, with their third
harmonics determining the intermediate fre-
quency. A fourth group ranging from 1170 to
1330 ke. can be used, with their second harmonics
determining thei.f. As a final example, if 1330 ke.

L.LEAMP 6L7

2no DET-AUDIO 6R7

L
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. 1 — Circuit diagram of the auperhet frequency
('hecker The high-frequency oscillator is in the e.c.o.
unit shown in Fig. 2; its output is connected to “X™ in
the mixer circuit above.

Cz, Cz— 350-puid.
variable, ganged.

Cy, Cs, Ce — 0.1-pfd. pa-

per.
Cs, Cg — 0.01-p4fd. paper.
Co, C10— 0.1-ufd. paper.
Cn, C12—0.01-pfd. paper.
(:‘.13 —»0.1-;£fd. paper.

Cray Cis, Cre — 0.01-pfd.

paper.

Ch

C17, Cis —0 1-ufd. paper.

C19 — 100-gpfd. mica.

Cz0 — 10-pfd., 25-volt elec-
trolytic.

Ca1 ~- 350-pufd. variable.

Cag — 5-ppfd. vanable

(a3 — 50-ppfd. mica.

C24 — 0.1-pfd. paper.

Cas, C26— 25-pufd. mica.

Uig7 — 0.001-pfd. mica.

(28 — 0.01-ufd. paper.

Cz20 — 400-pufd. low-drift mica (Silvercap).
R1 — 10,000-ohm potentiometer.
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Ra, Rz, Rn, Ry, Ris — 50,000 ohms, J5-watt.
Rs, Rs, Ris — 5000 ohms, 1-watt.
R4, Re — 250,000 ohms, Y4-watt.
Rs, R10, R13, R2o — 300 ohms, }%-watt.
Ro, R12 — 100,000 ohms, 14-watt.
Ris, Ra22, R2a — 1 megohm, !4-watt.
Ri17 — 1000 ohms, '$-watt.
Ri1e9 — 10,000 ohms, !3-watt.
R21 — 30,000 ohms, 15-watt.
R24 — 500,000 ohms, ls-watt.
1, T'2, T3 — Broadcast r.f. coils.
Ty, Ts — High-frequency i.f. transformers (2840 kc.);
gee text.
Te —- Speaker transformer.
L1 =90 turns No. 24 d.c.c., close-wound on i-inch
diameter form; tap at 30th turn from ground.
RFCi, RFC2 — 0.5-mh. r.f, choke (Miller).
RFCs — 10-mbh. r.f. choke.
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is the frequency of one of the local stations, the
i.f. would be 2660 ke. The station would give a
check point at 3990 kec. and any stations from
1350 ke. down to 840 ke. can be used for check
points within the 3.5-Mc. band. It is easy to see
that every amateur has a wide choice of if. to
make his local stations check at or near band
edges. In the case of WEAT, for example, if the
beat oscillator were tuned to 660 kc. and the
sixth harmonic picked up, we secure 3960 ke. as
the only harmonic falling within the 3.5-Mec.
band. Yet we can convert this 660 ke. to a more
useful frequency at 3500 ke. by using the superhet
method.

We have, then, a system of frequency-checking
that uses the thousands of dollars’ worth of equip-

ment maintained by the broadcasters — without
any cost to us except that of the construction of

the unit, This can be done in the *grand manner”
or corners can be cut in those ways known best to
the amateur. Let us now take a look at the box
and see what makes it tick.

Circuit Arrangement

The cabinet job shown in the photograph is
somewhat more elaborate than necessary. The
actual unit is built on the upper standard 83%-
inch rack panel and a chassis 12 inches deep. The
power supply is strung along the back edge of
the 12-inch chassis on the lower 834-inch panel,
leaving room for an additional unit which will
eventually ‘“use up” the blank panel space
below.

On the left is the dial that controls the tuning
of the three-gang b.c.l. condenser shown in Fig. 1.
The first three stages make up a receiver consist-
ing of two r.f. stages and a detector. The magic
eye directly above this dial is used to determine
zero beat with the b.f.0., which is tuned by the
smaller dial in the middle. Between them is a
knob controlling the r.f. gain and signal input

e

(R;). At the right is the dial controlling the
ganged tuning of the e.c. oscillator and 6L6
buffer (C3-Cye, Fig. 2). To the left of this dial is
SW), Fig. 2, which enables the operator to zero-
beat the oscillator against an incoming ham signal
without turning on the rig. The buffer is inopera-
tive in one position, and neither tube operates in
the other unless the key is closed.

Returning to Fig. 1, the third tube is the mixer
of the superhet. It receives the high-frequency
oscillator energy at injector grid “X.” The next
stage is the i.f. amplifier, tuned to 2840 ke., and
it receives an injection of the 2840-ke. signal from
the fourth harmonic of the b.f.o. The second r.f.
stage receives an injection of the 710-ke. funda-
mental of this oscillator. Of course when the
t.r.f. stages are detuned from 710 ke. this injec-
tion disappears, practically speaking. Magic eye
No. 1 gives visual indication of the zero beat
between the b.f.o. and the “if. frequency deter-
mining station.” Magic eye No. 2 gives a zero-
beat indication between the checking broadcast
station and the transmitting frequency of the
e.c. oscillator.

The b.c.l. portion of the checker can be built
from any old b.c.l. set of the t.r.f. type, or a new
condenser gang and the inexpensive shielded
Meissner coils can be used for this purpose. The
cheaper mica-tuned air-core 3000-kc. Meissner
i.f. transformers should be used in the i.f. ampli-
fier as they have sufficient range to cover any of
the intermediate frequencies involved. A 3-inch
Oxford permanent-magnet dynamic is included
for monitoring purposes, and of course the unit
can be used as a b.c.l. receiver in the shack by
making the b.f.o. inoperative. C'y2 in the diagram
is @ 10-pufd. Cardwell Trimair with one stator
plate removed to make zero-beating easy. If the
stator plate is bent the b.f.o. can be shorted out
by rotating the condenser to maximum capacity.

Fig. 2-— The e.c.o.-buffer circuit. Points “X” and
“Y ™ connect to similarly-marked points in Fig. 1.

e

L3 Cz — 100-pufd. variable.
Cs, Cg — 50-uufd. mica.
é Outout Ca4, Cz, Co, @10 - 0.01-pfd.
) Cis — 10-ppid. mica.
[ Cs —~ 5-pufd. variable.
Cn ~ 35-pufd. variable.
Cy3 — 10-pufd. variable.

Cyr — 350-ppfd. variable.
J_Cll LIZ

Cio Ri1, Rz— 100,000 obms, }!%
I -watt.
A Rz — 500 ohms, }s-watt.
{swl R¢— 400 ohms, 1-watt.

Rs — 10,000 ohms, 1-watt,

R — 30,000 ohms, I-watt.

1.1 — 18 turns No. 18 d.c.c., clos¢-wound on 1-inch form.

Iz =— 6 turns No. 24 d.c.c., close-wound on 34-inch form.

Ls — 28 turns No. 22 d.c.c., close-wound on 1Y4-inch
form.

L4 — 2 turns, on same form as La,

RI'C --- 2.5-mh. r.f. choke.

Swi — (One unit) d.p.d.t. switch.
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The Y4-millihenry chokes in the b.f.o. plate and
i.f. injector tune these circuits in the vicinity of
2840 ke., thus accentuating the 2840-kc. harmonic
on the injector. The b.f.o. and e.c.o. coils are
wound on l-inch diameter isolantite forms and
are housed in 3-inch diameter coil shields.

H.F. Oscillator

Fig. 2 requires little in the way of explanation.
The two tubes comprise an electron-coupled
6K7 oscillator driving an impedance-coupled
6L6 neutralized buffer. Stabilization of the screen-
grid voltage by the use of the VR150 regulator,
the novel method of keying, and the other design
features make this an interesting unit in itself.
Two constructional points should be mentioned.
The first is that the keying relay should be
mounted on sponge rubber, otherwise the “slap”
on “make” will cause sufficient vibration to de-
velop modulation. The second point is the
method used to vary the coupling between L;
and Lg. The cathode coil is wound on a piece of
bakelite tubing 34 inch in diameter and 2 inches
long. This slides inside the grid coil. It is mounted
on a flat bakelite strip which is long enough to
span two of the mounting screws for the coil
shield diagonally. These two screws are 114 inches
long and are supplied with lock nuts on both sides
of the flat strip, so that once the proper coupling
is obtained, the cathode coil can be locked in
position.

The remainder of the construction is straight-
forward, and does not involve any tricks. It
might be well to point out that a power supply
capable of delivering 300 volts with good regula-
tion is a necessity. A current capacity of 150 ma.
is required. A double-section filter is also needed
to insure T9 note.

Lining Up

Assuming that the unit has been built and that
no serious mistakes have been made in the wiring,
we can proceed with the alignment. The first step
is momentarily to place a pair of ’phones, by-
passed by a 0.001-zfd. condenser, in the plate
circuit of the 6L7 mixer. This will make possible
the alignnient of the t.r.f. stagés and calibration
of the dial. One of the reasons for the use of the
Type B dial was the fact that a slot is provided in
the face for logging purposes. The 10:1 ratio also
comes in handy when setting the e.c.o. frequency
accurately. Of course one should be sure that this
part of the set is stable before proceeding further.
As all circuits are decoupled, little or no in-
stability should be encountered. Magic eye No. 1
should function when the various broadcast sta-
tions are tuned in. This tube supplies a.v.c.
voltage to the mixer and second r.f. stages, and
this voltage should be checked.

The b.f.o. can now be put into operation by
tuning in the broadcast station that is to be used
as the ““i.f. determiner” and then rotating Cg
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until a beat is heard. C2; should be set so that
zero-beat falls in the middle of the dial scale of the
panel-controlled vernier, 9. The size of Iy
should be changed if stations at the high-fre-
quency end of the broadcast band are used, but it
is an easy matter to modify the coil so that a
sizeable amount of C is kept in the circuit.

The b.f.o. circuit should be well shielded and
coupled very loosely to the broadcast circuits.
This is because the oscillator tends to pull into
step with the broadcast stations as zero beat is
approached, particularly if the station puts in a
large signal and the r.f. gain of the receiver is
high. The condition of zero beat can be obtained
readily and observed by the magic eye’s slowly
fluttering to a motionless state between the two
audible and visible beats on either side. But when
the t.r.f. circuits are tuned to another station for
checking purposes, the b.f.o. no longer receives .
energy to lock it in, and consequently its fre-
quency may shift slightly. With suitable shielding
and loose coupling, plus avoidance of high signal
inputs when setting the b.f.o. on frequency, this
can be eliminated. The eye will come to rest at
zero beat and will not pick up speed as the t.r.f.
dial is detuned from the ‘“‘determiner’’ station.

The b.f.o. can then be cut out and the if.
amplifier aligned, preferably with a test oscillator,
to the proper frequency. Magic eye No. 2 should
function and a.v.c. voltage developed by the 6R7
should be present on the i.f. grid. Next, the
"phones should be replaced by the i.f. primary in
the first-detector plate circuit. By increasing the
r.f. gain, sufficient voltage can be developed to
cause cross-talk in the if. amplifier and conse-
quently signals can be heard in the monitoring
speaker before the r.f. oscillator of the superhet is
placed in operation. These signals will vanish if
the r.f. gain is reduced.

The high-frequency oscillator of the receiver
(the e.c.0.) can next be put into operation by
turning SWy to the ‘“monitoring” position, in
which the plate voltage is cut off the buffer and
the oscillator is turned on even though the keying
relay is open. The coupling of Li~Lg should be
close. Then if the h.f. oscillator panel control (Cq)
is turned to maximum capacity, the t.r.f. portion
of the receiver should be tuned to the station
which is going to give the check point nearest to
3500 ke. (', located below the chassis, should
then be tuned carefully until this station is
tuned in. With the constants given, Cy will then
just cover the 3.5-Mec. band.

An explanation of the keying system is now in
order as its adjustment comes next. In practically
all keyed e.c.o. circuits previously described the
tuned circuit is disturbed or the current drawn by
the tube is cut off or materially reduced in the
key-up position. The arrangement employed here
does neither of these things and for this reason
contributes greatly to the stability of the keyed

{Continued on page 88)
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Salety Devices for Amateur Transmitters

A Résumé of Representative Manual and Automatic Methods

BY

THER.E is one thing to be remembered
about devices designed to protect you from shock
when you’re working on a transmitter — don’t
let the fact that they’re there lull you into a false
sense of security. In amateur practice at least,
these devices should be regarded as purely sup-
plementary to the all-important rules of personal
conduct outlined in last month’s QST ! and re-

TA3E

Fig. l — A simple and positive warning-light circuit.
"“Safe” is indicated only when the green lamp alone is
lighted; one or the other must be on at all times. Burn-
outs are immediately apparent.

peated elsewhere in this issue. The ABC of safety
is not to be found in tricky gadgets, but in your
own behavior.

With that in mind, we are prepared to discuss
the last of the three phases of the safety problem
mentioned in March QS7T, that of special arrange-
ments whose purpose is to preveut power’s being

* Technical Editor.
I “Safety Technique in Transmitter Operation and Con-
struction,” QST, March, 1939.

DID YOU READ THE ARTICLE ON
ARTIFICIAL RESPIRATION?

There may be some amateurs who
have not yet read the article on “Re-
suscitation from Electrical Shock”
beginning on page 16 of our February
issue; if so, we want now to call it to
their attention. We consider it vital for
every amateur to absorb the substance
of that article or its equivalent. Knowl-
edge of the technique of resuscitation
may enable you to save a fellow ama-
teur’s life. Instructing others about it
may save your own. We recommend that
amateurs practice artificial respiration
upon each other, and we commend the
subject particularly to the attention of
all radio clubs.
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GEORGE GRAMMER.* WIDF

on the transmitter circuits when the operator goes
near it. The number of ideas that has been pro-
posed is large, but practically all of them fall into
one or another of a few classifications which we
shall characterize broadly as warning signals,
manually-operated devices of a positive nature,
automatic devices, and special insulation. We
won't attempt to credit the sources of the various
ideas discussed; many of them, indeed are as old
as the proverbial hills, while most of the rest have
occurred to more than one individual.

Warning Signals
The gleaming pilot light is an almost irresisti-
ble attraction to the amateur constructor, and we
commonly find several on even an unpretentious
transmitter. Pilot lights aren’t of much value,
however, as warning signals. They may burn out
at any time, and too seldom are they placed

Fig. 2--- A ground wire and prohe forms a simple
means of finding whether voltage is on a component
ahout to he touched. It will also discharge filter con-
densers.

where they can be seen from anywhere except in
front of the transmitter, which is already a safe
enough place to be if the construction rules listed
in March QST are followed.

To be most effective, @ warning signal ought to
be at the point where the danger lies. If you want to
be warned that the power is on when you go to
change coils, put the lamp right where you can’t
help but see it when you approach the dangerous
spot. It doesn’t have to be conspicuous from safe
positions — in fact, it may be advantageous not
to have it stand out too prominently under those
circumstances; it won’t become so familiar as to
be overlooked when you do go back of the trans-
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mitter. Make it big enough and bright enough to
thrust itself into your consciousness even though
your primary thought is to get the coil changed or
the adjustment made.

The danger of burnout cun be minimized by
using two lamps in parallel. If the light is for
warning purposes and not merely for decoration,
a single lamp is actually a hazard; you can’t tell
whether or not it means what it says when it gives
the “all clear —go ahead” signal. With two
lamps in parallel, the chances are slight that both
will burn out at the same time. When one of
them does go, as it will in time, it should be re-
placed immediately.

The best place to connect signal lamps is across
the primary of the plate transformer, or across the
115-volt line supplying all the power circuits in
the transmitter. This means 115-volt lamps, of
course. Low-voltage lamps working from an un-
used transformer secondary are not quite as
reliable; there is one more piece of apparatus be-
tween them and the line, one more possible point
of unexpected failure. Use first-quality lamps.

A useful variation of the signal-lamp idea is
shown in Fig. 1. It has the advantage of giving
positive indications for “on’ and “off”’ and re-
«quires only the use of a single-pole double-throw
switch instead of the customary s.p.s.t. The two
lamps can be differently colored — the conven-
tional red for “danger’’ and green for “safe’ are
good because they are familiar to everyone. The
switch must be of the type (such as a toggle) with
no open position so that when one circuit is
broken the other is made automatically. In any
event, look out for trouble when both lamps are
out, and don’t touch the transmitter unless the
“safe’” signal, and that one alone, is on.

A lamp is probably the most generally useful
type of warning signal, since it is compact and
quiet in operation. A buzzer could also be used,
and has the advantage of calling attention to it-
self regardless of whether or not you look at it,
but its noise might not be tolerable under all cir-
cumstances. If it is muffled down, it may not be
loud enough to be effective as a signal.

One device which combines warning and utility
is an electric fan, connected across the line or
transformer primary, to remove some of the heat

Shorted
P/ug

A
U

U

7o all P.S.

usy. Equip,

Wall-type
socket

Fig. 3 — A series shorting plug is easily insta..-i and
malkes sure the power is off when carried with the opera-
tor. i
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from the transmitter. A strategically-located fan
can hardly be ignored when you go to change
coils.

Manually-Operated Protective Devices

The usefulness of a manually-operated pro-
tective device depends almost euntirely on how
thoroughly one forms the habit of using it. In this
respect it is no better than the line switch. How-
ever, a few of them do have additional merits
over the plain switch, and since they are simple
to install they deserve incorporation in trans-
mitting layouts.

For instance, take such a simple arrangement
ag the ground wire and probe shown in Fig. 2.
More explanation than the picture gives should
hardly be necessary; the grounded probe is sim-
ply contacted to the exposed metal of the coil or
whatever it is one intends to handle. If the power
is on, or the bleeder has burned out, there will be
no doubt whatever about it when the contact is
made. The operator is perfectly safe, since he is
on the grounded side of the circuit. Of course, the
transmitter itself should be grounded, as recom-
mended in March QST.

Anice pick or any similar easily-handled gadget
with a sharp point can be used for the probe. The
flexible wire need not be insulated, since it is used
altogether for shorting purposes. A wooden
handle on the probe is desirable psychologically
and also practically, since it can be fitted out with
a screw-eye and the probe kept on a convenient
hook on the transmitter. The thing is so simple
and, if used habitually, so effective that it de-
serves to be added to any transmitter.

A metal chain has been suggested for the same
purpose. The goodness of the contact between
links may be questioned, however, and for that
reason the flexible wire will be preferred by many.
The chain does have a high order of flexibility,
however, and readily can be thrown over a chassis
so that all dangerous components can be simul-
taneously and continuously grounded while the
coil is being changed.

The series shorting plug scheme shown in Fig. 3
also is very simple and effective, providing one
forms the habit of using it every time the trans-
mitter is approached. The socket should be
mounted in a convenient place on the operating
table; when the plug is out, no power can get to
the transmitter. If you carry the plug with you,
you know the power is off and that no one can
turn it on. This is likewise a good gadget for mak-
ing sure that the transmitter is dead when you’re
not in the station; if the junior operators try
throwing a few switches in your absence nothing
can happen. Incidentally, the socket also will
take a plug-in extension switch for use when you
have to look into the rig with the power on —
when shooting trouble, for instance.

This idea can be elaborated on a bit by install-
ing a combination switch and lock of the type
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used for automobile ignition circuits instead of the
socket and shorted plug. Also, warning lights can
readily be installed as a reminder to pull out the
plug or key.

Automatic Devices

In the field of automatic devices for turning off
power there is so much room for variation in de-
tail that it is impossible to describe specific ar-
rangements. The “interlock” idea is inherent in
all of them. A specified operation, such as opening
the door of a cabinet, is made to turn off the
power automatically before the uperator can reach

1Hsv.

Plate Trans. t 1

AA

High side
‘% of bleeder
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Fig. 4 — Circuit of gravity-opcrated relay for sharting
}he output of the power supply when the primary power
i8 cut off, thus ensuring the discharge of filter condensers.

any dangerous apparatus. Included in this classi-
fication are such things as railing off the trans-
mitter so that it must be approached through a
gate which opens the power circuits, moving
floor-board arrangements which accomplish the
same purpose, rope barriers, door interlocks and
other devices of a similar nature. Several systems
of this type were described some time ago in QST.2
So much depends upon the method of transmitter
construction and the location of the set that it is
impractical to attempt detailed treatment; the
necessary adaptations of the general principle
must be made by the individual. On the whole,
these devices are excellent in principle and, if
completely followed through, equally so in prac-
tice. The points against them are two — the
extra trouble and difficulty of installation, and the
tendency to put jumpers around the interlocks
when some testing is to be done and then to forget
to remove them subsequently. A safety device
out of commission is worse than none at all be-
cause of the reliance placed on it.

Closely associated with the automatic device
for turning off power is the type which, when the
power is turned off, automatically shorts the
power supply. This is positive protection against
bleeder failure, and therefore worth while. A good
example of this type of device is the gravity-
operated relay recently described in QST 3 and
reproduced here diagrammatically in Fig. 4. Be-
cause it is gravity-operated, there is no danger of

2 “How Would You Do 1t?", QST, June, 1937.
@ Bee page 54, Q8T, March, 1939.
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failure to operate because of a weak spring, and
the contacts cannot stick in any position which is
dangerous to the operator - although a sticking
contact might not be so good for the power sup-
ply. The transformer primary should be fused to
protect the power supply; an overload circuit
breaker also could be used for the same purpose,
although its coil should be connected in the cir-
cuit between the rectifier and filter so that the
shorting path for the gravity relay is directly
across the filter output and not through the cir-
cuit-breaker coil.

This same idea can be adapted to the interlock
system; that is, opening the door of the cabinet
can close a switch across the filter output at the
same time that the normal interlock opens the
primary power circuit.

Insulation

As additional protection, an insulating barrier
to isolate grounded objects in the vicinity of the
transmitter is a sound idea. Concrete floors, for
example, bave been the cause of more than one
shock, because concrete is a fair conductor,
especially when moisture from the ground seeps
into it. If the operating room floor is not dry wood
or a similarly-good insulating material, it is
advisable to surround the transmitter with rub-
ber matting, or to mount it on a wooden platform
of ample dimensions so that you are isolated from
the floor when changing coils or making adjust-
ments.

The same sort of protection ought to be ap-
plied to radiators or other grounded conducting
objects near enough to the transmitter so that
they can be touched when adjustments other
than tuning are carried on. These precautions
constitute an extension of Rule F of the ABC’s.
In even more general terms, never let any part of
your body touch any grounded objects when
you are handling a part of the circuit normally at
high voltage.

In passing, rubber gloves should be mentioned
in connection with the subject of extra insulation.
Available information indicates that the ordinary
“kitchen” variety of glove is not to be trusted
because of the possibility of pinholes. Regular
linesman’s gloves are, of course, too heavy for
work around a transmitter. At any rate, de-
pendence should not be put on gloves unless they
can be tested regularly.

On the whole, this brief review of the general
subject of safety devices serves but to emphasize
the importance of personal precautions over those
of a mechanical nature. If an automatic safety
device can be installed, o also can it be taken out
of service — temporarily perhaps, but restoring
it to service may be overlooked — while the
manually-operated devices depend wholly on
memory or habit. In the end, then, there is no
substitute for ‘“Always Be Careful.”
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A simple a.c. voltmeter utilizing two 6HG6 rectifiers
instead of the usual oxide-film type. The case contains
the multiplier resistors, a small flaghlight cell and a
transformer for the 6H6 heaters. The correction-curve
is fastened to the cover of the case.

A 6H6 A.C.-D.C.
Voltmeter

BY CHARLES W.CARTER.* W3EZL

N
‘/ERTAIN poor gualities that are inherent
in the average oxide-film rectifiers used in high-
resistance a.c. voltmeters resulted in the develop-
ment of a rugged instrument that is not affected
by extreme temperature variations. It uses two
6H6 diode rectifiers connected in a full-wave
bridge circuit, a 0-1-ma. meter and suitable series
resistors. Current for the heaters of the tubes is
furnished by a small 115/6.3-volt transformer
contained in the instrument.
The circuit is conventional with the exception
" #RFD 2, Charlottesville, Va.

6H6

6H6

o)
G " )
L 1IOV.AC, Pl I{G

Fig. i — T'he 0116 Voltmeter.
Ry — 5000-ohm carbon,
Rz — 1000-ohm wire-wound adjustable.
R3 — 70,000-ohm carbon.
R4 — 15.000-ohm wire-wound adjustable.
Rs —- 200,000-ohm carbon.
Re — 25,000-0bhm carbou. -
R7 — 50,000-0hm wire-wound adjustable.
Rs — 800,000-0hm carbon.
Ra — 100,000-0hm wire-wound adjustable.
SWi — 3-pole two-position switch.
SWa — Single-pole 4-position switch.
Ty — 6.3-volt transformer.
M — (-1-ma. meter.
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of SIWy, which permits line voltage to be read
directly without the necessity of connecting leads
from the line to the voltage terminals. This
switch also disconnects the 10-volt scale, to
preclude possible burn-out of the instrument
should ST, have been left on point 1. The meter
will read line voltage accurately down to 60 volts,
although at this point the heaters have only one-
half rated voltage. It is interesting to note that
the total instrument burden compares favorably
with commercial a.c. voltmeters.

In setting up the circuit it was found that when
the cathodes of the 6H6 tubes were heated, stray
electrons would strike the plates, even when un-
polarized, resulting in a steady-state current of
about 0.4 ma. A small amount of negative voltage
obtained from a single flashlight cell applied to
the plate corrected this difficulty. This voltage
is not critical.

The multiplier resistors were chosen so as to
have minimum inductance. This was accom-
plished by having the fixed resistor in each range
a non-wire type with a small wire wound ad-
justable in series for calibration purposes. The
values in this case were for 0-10, 0-100, 0-300
and 0-1000 volt ranges.

Inspection of the calibration curves will show
that, for practical purposes, the scale represents
a straight line with increasing voltage. Correction
curves are mounted under a celluloid cover in the
top of the instrument case. Further examination
of the curves will show that the internal resistance
of the diodes does not increase until a current of
0.7 ma. has been reached. The use of two more
tubes, one in parallel with each of the two shown,
would hold the internal resistance constant
within range of the meter. A more practical solu-
tion would be to use 2 500-microampere meter,
with & proportionate increase in multiplier re-
sistance. This would eliminate the necessity of
vorreetion curves.

This instrument reads direct current voltage
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with thesame accuracy asindicated for alternating
current voltage. The terminals are unpolarized.

Although we do not have available a precise
standard for audio frequency voltages, sufficient
testshavebeenmadetoindicate an accuracy within
5 per cent throughout the audio-frequency range.

The series resistors can be accurately adjusted
by comparing the meter with a borrowed a.c.
voltmeter, or a d.c. source and comparison meter
can be used. In the latter case, however, the
meter will indicate average values when used with
a.c., and so the resistors are adjusted to give
readings that are 10 per cent low. For example,
if 100 volts d.c. is used, the resistor is adjusted
so that the meter reads 90 volts. If the d.c. source
were 90 volts, the meter should read 81 volts.
Following this procedure, the meter will correctly
indicate r.m.s. values when used with a.c. and
will always read 10 per cent low on d.c.

T T I 10V Scale ~
1o %

6H6 VOLTMETER /1
CORRECTION W ﬁ

9t

o

O-1 MA SCALE

n

(]
0O 10 20 30 40 50 ©0 TO 80 90 100
PER CENT OF STD.SCALE

The correction curve used with the a.c. voltmeter.
The «light correction is only necessary in the higher
portion of the scale (see text).

Extending Freq-Meter Calibrations with the
100-Ke. Oscillator

A Simple Method for Determining Intermediate Calibration Points

BY R. L.

KFox the past month or so I have been
experimenting with a 100-ke. oscillator similar to
that described in the 1938 Handbook. Not being
satisfied with calibration points at every 100 ke.

100 Ke. OSCILLATOR

/('Ic[l/,(//z/.

5 plate
’j Lmﬁ;ble

DET. 27

N
Short

§\
W —
-
R9

T T
T\ T

+80 +13§ +135

Fig. I —The 100-ke. oscillator is coupled to the
freq-metermonitor through a small variable condenser,
and points between the 100-kc. spots can be determined.
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across the freq-meter graph (i.e., at 1700, 1800,
1900, 2000 and 2100 ke.), an arrangement was
evolved whereby additional calibration points
were easily obtained.

The equipment used was the usual two-tube
freq-meter monitor shown on page 369 of the 1938
Handbook closely coupled to the 100-ke. oscillator
shown on page 371, with the plate power furnished
by batteries. Only one simple modification was
found necessary in order to secure the extra cali-
bration points, and that was to short out the
cathode resistor of the detector tube. This in-
creased the sensitivity of the tube to such an
extent that dozens of new beat notes were heard
as the freq-meter dial was turned. It occurred to
me that if I could identify at least a few of these
“birdies,” it would be possible to check the cali-
bration very closely over the whole range.

In order to avoid confusion in identifying the
new points, a midget 5-plate variable was inserted
between the 100-ke. oscillator output and the grid
of the detector, to act as a variable-coupling con-
trol. This coupling was reduced until it was pos-
sible to hear but one beat note between each of the
original 100-ke. calibration points. On checking

* 251 Fifth Ave., Apt. 2, Ottawa, Ont., Canada.
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Freq-meter 100-Ke.

Frequency __ beating Oscillator

Ke. Harmonic with Harmonics
1700.. . ... 1 17
1725.. . ... 4 ) 69
173314.. .. . 52
1740. . 5 87
1750.. . ... 2 35
1760.. ... . 5 &8
17683¢. . 3 h ;:; B
1775.. ... 4 71
1780...... 5 89
;190 ...... 10 179
1800. 1(5) 7 18 (90)
1825.. .... 4 73
183334 3 ) 55| | o1%
1840. 5 92
1850.. .... 2 37
1860...... 5 93 o
186634 3 56
1875...... 4 75
1880.. .... 5 94 i
1890...... 10 ;89
1900.. . — 1 h 19 B

* Beats with 5th F-M harmonic of 1820,

with the curve drawn from the five original points,
and with the assistance of pad and pencil, it was
deduced that these extra points resulted from
second harmonics of the freq-meter beating with
the 35th, 37th, 39th and 41st harmonics of 100
ke., producing beats at 1750, 1850, 1950 and 2050
kilocycles.

After locating and identifying the 50-kc. points,
the coupling was increased, revealing a trio of new
beat notes in each 100-kc. section. The first of
these notes was readily identified as 1725 ke. The
second beat which was located approximately one
degree and a half on the dial from the first beat
(1725 kc.) proved to be a poser for awhile, but it
was finally identified as the third freq-meter
harmonic of 173314 beating with the 52nd har-
monic of 100 ke. The third tied in at 1775 on the
curve, Similar beats were found in each 100-ke.
section across the freq-meter dial and were
plotted on the graph.

In view of the recent change in the 160-meter
band, the calibration curve was made to cover
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1750-2050 ke., to include two points at 1700 and
2100 ke. respectively, which serve as reliable
guide-posts in identifying the first and last 50-ke.
points which mark the edges of the band itself.
The attached table shows the frequencies pro-
duced by beating together the various harmonics
produced by both freq-meter and the 100-ke.
oscillator. The 100-ke. oscillator harmonics have
heen segregated in order to show the definite
order of progression which the harmonics follow.
Using the same freq-meter harmonics as shown in
the table, simply add 100 ke. to each frequency
listed and continue the series throughout the
1900-2000 section. The same procedure may be
followed for the 2000-2100 section.

By increasing the coupling still further, many
other beat notes will be heard, but it is difficult
to identify many of these. However, with at least
six reliable calibrating signals available in each
100 kc., accurate calibration should prove an easy
task with this method. Needless to say, the 100-
ke. oscillator should always be kept at exactly
zero beat with the broadcast marker station used

Jfor setting the 100-ke. oscillator.

WWYV Schedules

Eicn Tuesday, Wednesday and Friday
(except legal holidays), the National Bureau of
Standards station, WWV, transmits with a power
of 20 kw. on three carrier frequencies as follows:
10:00 to 11:30 a.m., E.S.T., on 5000 ke.; noon to
1:30 p.M., E.S. T, 0n 10,000 ke.; 2:00 to 3:30 p.M.,
B.S.T., on 20,000 kc. The Tuesday and Friday
transmissions are unmodulated c.w. except for
1-second standard-time intervals consisting of
short pulses with 1000-cycle modulation. On the
Wednesday transmissions, the carrier is modu-
lated 30% with a standard audio frequency of
1000 c.p.s. The standard musical pitch A = M440
c.p.s, is also transmitted from 4:00 p.M. to 2:00
A.M., ES.T., daily except Saturdays and Sundays,
on a carrier frequency of 5000 kc., power 1 kw.,
100% modulation. The accuracy of the frequen-
cies of the WWV transmissions is better than 1

part in 5,000,000.
Stra X

We understand that W. L. (“Lou’’) North has
been named as F.C.C. radio inspector at Miami.
In addition to having been for some years opera-
tor and assistant chief engineer of KVI, he is bet-
ter known to our gang as W7BHE., Another active
ham and League member as RI, so whoops! Con-
gratulations, Lou,

A recent correspondent, explaining that he was
not a League member, wrote that he “buys a
copy of @ST from the newsstand every week.”

Wonder what he does with ’em!
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A Hurricane Emergency Receiver

A Simple Baiiery Job for General Use When Power Fails

BY GALE M. SMITH,* wW4PBIP

EVERY summer, when Floridians tear the
June leaf off their calendars, they begin to think
about hurricanes. They know that there will be at
least one hurricane alarm before November has
passed, for from six to ten tropical hurricanes will
be born east of the Windward Islands between
July 1st and December 1st and will spin slowly
northwestward toward the United States. All our
eastern coastline from Brownsville, Texas to
HKastport, Maine is exposed to these storms, but
Floridians have always been

to keep posted on the progress of a storm, If the
storm comes too close, power lines will be de-
energized as a matter of public safety, or will be
broken by falling trees. The man with the a.c. re-
ceiver is then cut off from all contact with the
outside until days or weeks later, when power
service is restored. At the time when he needs his
receiver the most, it is not functioning.

In 1935, the value of a battery receiver was
demonstrated to the writer. The house had been
prepared for nasty weather by

more ‘‘hurricane-conscious.”

placing storm shutters over all

Since the New England hurri-
cane, perhaps the rest of the
nation will also become aware
of the menace of these tropi-
ecal disturbances.

A hurricaneemergency brings
about intense activity in many
radio channels. Broadcast sta-
tions run telephone loops to
the Weather-Bureau offices
and[’give broadcasts of the
progress of the storm. The De-

Here is a simple battery-
operated receiver covering
the range 2 to 2000 meters
made chiefly from spare
parts from the junk box. It
should be of interest not
only to those who prepare
themselves to take part in
emergency communications
but also to anyone who
wishes to keep posted on the
progress of an emergency
when power fails.

windows. When the force of the
wind became too great for
comfort, there was nothing to
do but to retire inside and
await developments. Wind-
lashed limbs soon broke the
power lines and further weather
bulletins were received over a
battery receiver. Soon the
wind tore down the antenna
towers of the local broadcast
stations, so the receiver was

partment of Commerce aero-

tuned to 600 meters and the

nautical radio stations near
1100 meters give weather reports at regular in-
tervals. Ships send in weather observations.
Coastal telegraph stations broadcast special
weather advice to ships. Amateur nets are set up
to function in case of emergency. Power com-
panies, telephone companies, telegraph compa-
nies, national guard units, etc., have emergency
radio equipment which they prepare to place in
operation.

Whether or not a ham is participating in an
emergency net, he finds a receiver very necessary

* 4170 Ingraham Highway, Miami, Fla.

complete storm information
was picked up from nearby coastal telegraph sta-
tions. The distress signals of the steamship
“Dixie” were also received. The coastal stations
advised of the passage of the center of the storm
over Miami, at which time there was a complete
cessation of the wind for fifteen or twenty min-
utes. The uninformed might have ventured out-
side, thinking that the storm was over. This was
far from the truth, for as soon as the center of the
disturbance passed over, the wind commenced to
blow violently from the opposite direction and
the hurricane continued for several hours.

The left-hand dial is the main tuning control
and the right-hand dial is for the band-spread
condenser. In the center, the top knob is the
regeneration control resistance, the one immedi-
ately helow it the regeneration-control con-
denser and the hottom knob is the volume
control and on-off switch. From left to right the
jacks under the main tuning control are: de-
tector, first audio and two in series for the
second audio. Under the band-spread dial, the
four toggle switches are: plate on-off switch,
doublet-Marconi antenna switch, antenpa tun-
ing-condenser switch, and superregeneration
switch.
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At the lower left is the shielded detector
taube. Directly above it is the plug-in coil.
Ahove the coil is the band-spread con-
denser with its insulated shaft coupling
and the midget double-pole double-throw
awitch for changing the tuning circuit.
Close to the switch may be seen the screw-
driver-adjusted filament rheostat. At the
right of the plug-in coil is the shielded
quench-frequency oscillator coil. At the
right of the detector tube is the terminal
strip for the doublet antenna and beside
this is the antenna trimmer condenser.
‘The large regeneration-control condenser
is in the center at the top and at the ex-
treme right is the main tuning condenser.
The two tubes and transformers below
are components of the first and second
audio stages. Note that radio-frequency
leads and ground bus are run above the
chassis with stiff self-supporting bus bar
to provide short, direct connections.

From experience gained with this early hurri-
cane receiver, the present receiver was designed
to overcome the difficulties experienced with the
first model. The new receiver gave excellent serv-
ice during the 1938 storm season and was success-
fully used in two local Field Day contests. The
principal requirements in mind when the little set,
was built were simplicity, low cost, low power
consumption, reliability, and wide tuning range.
Low cost was considered to be of prime impor-
tance because of the present unemployment sit-
uation in the radio engineering field. As a result,
nearly everything that went into the receiver was
resurrected from the junk box. Less than a dollar
was spent on additional parts. If any ham wants
to build up a simple emergency receiver like this,
undoubtedly he can find enough parts in the junk
hox to do the job without incurring any expense
whatsoever.

The circuit, shown in the diagram, will be rec-
ognized as a modification of the old reliable re-
generative detector circuit with two stages of
audio. It was chosen because of its simplicity and
reliability as well as from the consideration of
economical battery requirements. With suitable
coils, the receiver will cover all frequencies be-
tween 112 and 0.15 Me. Besides the amateur
bands, these include the broadcast band as well
as the marine and coastal frequencies below the
broadcast band in frequency.

Provisions are made for superregenerative op-
eration at the ultra-high frequencies. At these
frequencies, the special coil is connected between
grid and plate. By throwing Sz, Ca is also con-
nected between grid and plate forming an ul-
traudion circuit. S4 cuts in the quench-frequency
eircuit. The chokes labelled r.f.c. are small in size
und are designed to be effective at the higher
frequencies. Parallel feed is effective at the lower
frequencies by virtue of the impedances provided
by R; in the grid circuit and Ly in the plate circuit.

The problem of tuning was solved by the
midget double-pole double-throw switch S3in the
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detector tuned circuit. The switch in one position
connects band-spread condenser C's between grid
and plate, for tuning on ultra-high frequencies, as.
previously mentioned, and disconnects the main
tuning condenser (4. In the other position, the
switch places both condensers in parallel for con-
ventional low-frequency operation. In this circuit
the band-spread coundenser rotor must be insu-
lated from ground.

Regeneration control is effected by means of a
variable resistance R in series with the plate sup-
ply of the detector. This provides smooth regen-
eration control with practically no change in fre-
quency. The detector is first set near regeneration
by adjusting the large throttle condenser ('3,
which does affect the frequency of the detector
tuning; fine adjustments are then made with the
resistance control. The detector oscillates readily
on all wavelengths. Oscillations were obtained, as
an experiment, even by clipping a 1l4-inch
jumper from pin No. 3 to pin No. 5 of the coil
socket. With the coils used, the point of oscilla-
tion varied widely from coil to coil, so that the
combination of condenser and resistance control
turned out to be not only convenient but abso-
lutely essential to satisfactory operation.

On the lower frequencies there was a slight
tendency toward fringe howl. This was cured
completely by placing a shield can over the de-
tector tube.

In order to reduce the power-supply require-
ments to & minimum, it was decided to use trans-
former-coupled audio stages which will function
quite satisfactorily on as little as 2214 volts of
*“B” battery, if a higher voltage is not available.
But the use of transformer-coupled stages in a
damp tropical climate is not as simple as it sounds,
for audio transformers are generally a great men-
ace to reliability. The original receiver had been
discarded because a set of transformers would not
last longer than two months and noise often de-
veloped within a week after installation. This
trouble was overcome by shunt feeding the audio
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stages, leaving the transformer primaries
grounded. Connected in this manner, even the
cheapest audio transformers will last indefinitely.
Cutting the “B-plus” lead when the receiver is
not in use is an alternative, since transformer
disintegration is brought about by maintaining
the primary winding at a high positive potential.
Electrolysis occurs, especially in the tropics and
near the seacoast, and the fine wire of the primary
is soon turned into verdigris.

With voltages as low as 2214, feeding an audio
amplifier plate through a resistor was out of the
question, leaving the use of choke feed as the only
solution. Audio chokes are subject to the same
effects of electrolysis as audio transformers; be-
sides this, there were no audio chokes in the junk
box. What to do? Well, just slap in two midget
filter chokes, These chokes are many times as
sturdy as audio transformers and, with the addi-
tional protection of a switch Sg to cut the “B-
plus” lead when the receiver is not being used,
they should last many years. In spite of the fact
that these chokes are not designed for the pur-
pose, the audio quality is perfectly satisfactory
for code reception and is surprisingly good on
broadcast reproduction.

The detector and first audio stages are pro-
vided with jacks and the second audio stage has
two jacks in series permitting the use of two sets
of 'phones at the same time. Thus, failure of one of
the audio stages does not prevent the use of the
remainder of the receiver. If one tube burns out

...:_C 3
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and no spares are available, good tubes may be
placed in the detector and first audio positions
and the set will give good results. If one tube is
available, the ’phones can be plugged into the
detector output and excellent earphone reception
may be obtained using the set as & one-tube
receiver.

The antenna circuit was designed to use a
doublet antenna on short waves. By throwing the
double-pole double-throw toggle switch S; to the
downward position, both legs of the doublet are
tied together and the antenna feeds through the
antenna coill Ly to ground. This makes the
doublet function as a Marconi antenna for broad-
cast and long-wave reception. A small adjustable
trimmer condenser C; is used to vary antenna
coupling and is shorted out by a single-pole
single-throw toggle switch Sz when the antenna
is being used as a doublet.

The only coils available were two sets of ICA
plug-in coils. The broadcast and short-wave coils
had six prongs, but the long-wave coils had four
prongs. A six-prong socket was used in the re-
ceiver; this necessitated the use of an adapter on
long waves. This adapter is easily constructed by
removing the solder from the pins of an old tube
base and dropping a wafer socket down on top of
it in such a way that short leads from the wafer-
socket lugs come out through the hollow pins of
the tube base. Solder secures these leads to the
pins and holds the wafer socket firmly in place on
top of the tube base, making an excellent adapter.
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Fig. 1 — Circuit diagram of hurricane receiver.

C1 — 5-30-uufd. antenna trimmer.

Ca — 15-pufd. bandspread condenser.

Cs — 0.00025-ufd. regeneration control condenser.
C4 — 0.00015-ufd. tuning condenser.

Cs —0.000125-xfd. mica grid condenser.

Ce — 0.00025-pfd. grid condenser.

7 — 0.0005-4fd. condenser.

(’ —0.005-ufd. by-pass condenser.

Co, C10 — 0.1-xfd. tubular coupling condensers.

Ri — 6-meg. detector grid leak,

R2 — 3000-ohm quench-oscillator grid leak.

Ra — 30-ohm filament rheostat, screwdriver adjustment.

20

R4 — 100,000-0hm volume control.

Rs — 50,000-obm regencranon control.

L1, L2, L3 —~ plug-in coils, short-wave, ICA No. 1428
(see Coil Table); broadcast, ICA No. 1476;
u.h.f., ICA No. 1475; long-wave, ICA No. 1484.

L4, Ls — National OSR oscillator coil.

Ley, L7 — 30-henry filter chokes.

'T't, T2 — 34-to-1 audio transformers.

RFC — 214-millihenry chokes.

Vi, Vg, V3, — RCA Type 30.

S — See text for discussion of switches.
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An additional connection, shown in COIL TABLE

the diagram in dotted lines, is made

inside the adapter so that some form Grid Coil Antenna Coil Tickler Coil

of antenna coupling is provided for  Range

long-wave operation. The long-wave  Meters Turna| Wire | Length (| o} Wire | Length ||y, | Wire | Length

coils have but two windings, so the Size | Winding Size | Winding| Size | Winding

tickler coil serves double duty as

feed-back and antenna coil. . 9.5-21 || 374 {20d.c.c.|] 1347 || 274 | 28e.ec. I.utert-i 7% |28 e.c. Cloafi
The ultra-high-frequency coils are ~ " woun woun

homemade. The windings are self- 37 || 3¢ L3022 | 1w || 7f [s0dae| » || i [ses|

supporting, and are placed inside old  73-137)| 287 [30ec. | 7 || 1136 [30dse. || 1334 [2Bec| 7

tube bases, the bases providing the 135-200|| 492§ {30ec. | 19" || 1626 [30dsc| * 1774 |28ec|

necessary six-prong plugs as well as

protecting the coils. The tuning coils
and antenna coils are mounted hori-
zontally, in inductive relation, with
the ends of the wires soldered firmly
into the proper pins. The antenna
coils are connected to pins 1 and 2,
and the tuning coils to pins 3 and 5.
The range covered by each coil as
well as the results obhtained depend
in large measure upon the placement
of the various circuit components and the short-
ness of connecting leads. It is therefore necessary
to arrive at the correct coil dimensions for a spe-
cific u.h.f. band by a process of experimentation,
rather than following some coil-winding recipe.
For this purpose a Lecher wire system was loosely
coupled to the coil under test, and was employed
very much as an absorption-type wavemeter
would be used. Setting the detector in oscillation,
and sliding a shorting bar along the Lecher wires,
a loud click marked each point where the Lecher
system came into resonance with the detector and
killed oscillation. The distance between any two
of these points was converted into wavelength.
The coil finally adopted for the five meter band
is 34-inch in diameter, and consists of 514 turns
of No. 18 enamelled wire spaced so that the ends
of the coil drop into the proper pins. The antenna
coil is 14-inch in diameter, and consists of two
turns of No. 22 enamelled wire, lighter wire being
used so that the coil may be bent to change the
degree of coupling. Checked on the Lecher wires,
this particular coil in this particular receiver cov-
ered from 4.2 to 6.1 meters. On higher frequencies
it was found that the dimensions of the coil be-
came less and less important, and the placement
of parts increasingly more important, so that no
definite specifications can be recommended.
Chassis construction was determined by the
holes which were already in the chassis. The audio
tubes are mounted subpanel but the detector and
plug-in coil sockets are mounted on small spacing
collars over the socket holes since this provides
shorter leads for the high-frequency circuit and
reduces coil-to-chassis effects. The midget double-
pole double-throw change-over switch S is
mounted on a small stand-off insulator as near as
possible to the coil socket and the bandspread
condenser as shown in the photograph.
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closest to the

A\l coils except the 10-meter cnil are wound on 134-inch ribbed bakelite
forms; the 10-meter coil is wound on a 1}{-inch ribbed bakelite form. The
antenna coil for each band starts at the ground end of the grid coil and is
wound between the turns of the grid coil. Each tickler coil is close-wound
and spaced }§-inch from the ground end of the grid coil, with its B-plus end

grid coil. The ground end of the grid coil connects to pin 6,

the grid end to pin 5. The ground end of the antenna coil connects to pin 2,

the antenna end to pin 1. The plate end of the tickler coil connects to pin

3 and the B-plus end to pin 4. All windings are made in the same direction.
‘The long-wave coils are bank-wound and cannot be readily duplicated.

The audio transformers are mounted on top of
the chassis where there is adequate ventilation
and the chokes are mounted directly below them
on the same mounting screws. It was found that
the enclosed subpanel space would grow a nice
crop of green mold over all the wires and parts en-
closed within the course of a month. For this
reason, the audio transformers were placed where
they would not be subjected to this condition. All
other parts which might be adversely affected
were also mounted above the chassis, even though
this resulted in appearance not quite as neat as it
would have been if most of the parts were hidden
under the chassis. For a damp climate it would
apparently be preferable to use a chassis of the
open type to permit ventilation, but in dry cli-
mates lack of ventilation should cause no
difficulty.

In order to use large-size National dials, it was
necessary to mount them sideways to clear the
row of jacks and switches at the bottom of the
panel. This turned out to be very convenient,
since the operator’s head is nearly always cocked
to one side when he writes; tilting the dials also
raises the knobs to a more convenient height. The
power connection is made by a 7-prong plug
which plugs into a socket at the rear of the
chassis.

One Burgess 4F2H battery will give long serv-
ice as an ‘“A” supply. The voltage is dropped
through a 30-ohm rheostat B3 of the screwdriver-
adjustment type. Only occasional adjustments
are necessary to take care of dropping voltage in
the dry cells. Filaments are turned on by means
of a switch S mounted on the volume-control
shaft. The receiver will function on any plate
voltage from 2214 to 90 volts. The use of 90 volts
on the audio stages, applying 414 volts of “C”

(Continued on page 106)
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ARMY-AMATEUR RADIO SYSTEM ACTIVITIES

Tre following article, entitled “Hand
Keys Gone Pfit?", appeared in “Army Amateur
Time” of the Seventh Corps Area.

This age of high speed seems to have somewhat
of an effect on radio amateurs as well as on the
rest of us pedestrians. We make our music, our
automobile driving, our eating, sleeping and
living keep up a pace that kills. Then, when we do
have a chance to relax at our favorite pastime —
radio — we try to make that keep up a pace that
may not kill but surely stuns some of us.

The old hand key just can’t be slapped fast
enough to tell the lad at the other end all we have
on our minds in the same length of time it would
take to say the same thing verbally, so, instead
of building a ’phone rig, we dig down in the old
sock and buy a “bug.” Then the fun begins!
Those weights will sure slide back a long way
and, boy! are those dots plenty fast and snappy!
The very sound of those clipping dots immediately
stamps us as a ‘“‘pro.” So-0-0, we rattle out a
snappy CQ, sign our call a few dozen times just
to hear what it sounds like in our monitor, and
finally start looking for a possible ‘bite” on the
receiver, hoping, of course, that no one has
heard us this first time because we’d sure like to
send out that snappy CQ at least once more. But
we are unfortunate and hook up with a guy right
off; he signs and we go at it again, telling him
a lot of valuable information about our rig,
weather, ancestry, etc., thus taking up a mere
five minutes or so for the benefit of our new love,
the “bug.” He comes back, after our little spasm,
and sorrowfully informs us that QRM is unac-
countably bad, stating, ‘“‘Sure is funny, 'cuz you
had s clear channel when we first hooked up.”
5o we just sign off and catalog him as “one of
those lugs who couldn’t pass the code speed test
if he had to take it again.”’ And so, far into the
night,

But, let's get down to facts. The A.A.R.S.
maintains its existence by the fact that it trains
operators for emergencies and, if it fails in this
function, it will be valueless to all who are inter-
ested in such existence. Therefore, it is the
primary objective of every person engaged in the
A.AR.S. activities to help the new or lesser
trained operators.

A fast “bug” only adds to the confusion of a
slow operator. He cannot give his mind to proper
operating tactics if he is being “burned up” by
the fast ‘“bug.” A net should always operate at
the speed of its slowest operator, within reach of
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course. There are very few nets in this Corps
Area which are made up of nothing but high
speed operators. So, the good old hand key must
still have a place in our shacks.

The drill period on Monday nights should
especially be kept at a slow spced for, even
though all the operators in the net are high-
speed artists, there may be some outsider who
would be interested if he could read what we
were saying. And we must also remember that
the word ““drill” has no hidden meaning that
suggests the exclusion of recruits. There is no
“awkward squad” to care for the newcomers
until they get their stride. We are indebted to
them to the extent of what we already have
learned.

In cases where time is limited or traffic is
stacked up there is a good reason for pushing
the “bug’ a bit fast, but in the case of traffic,
if the Z signals and general operating processes
are sent slowly, the messages themselves could
be “revved up,” and the slow operator listening
in would lose none of the value of the drill.
Even the report messages should be sent at a
reasonably low speed to enable the beginners to
become accustomed to the procedure, etc. Oh,
ves, it’s all in the books and circulars, but “hook
larnin”’ seldom is as complete and accurate as
actual experience. When we were beginners we
liked to copy the ways of more experienced
operators, so let’s give the beginners a chance to
copy our ways by allowing them to hear what we
are doing!

The traffic schedules on week nights are a
slightly different matter. Here we have the
proposition of getting something dove in the
quickest possible manner. We are still confronted
with the fact that to do a thing the quickest way
is to do it right the first time, and sending too
fast to another operator is not a time saving
method of moving traffic.

To move traffic just imagine yourself as a
machine that has a certain amount of work to
accomplish, Set your speed so the “receiving
machine” will record what you send with one
hundred per cent accuracy and then keep grind-
ing away.

There are those operators who shy away from
“breaking”’ a sending operator because it allows
that operator to determine the maximum speed
at which they can copy. The Army has never, to
our knowledge, given any extra K.P. duty to any

(Continued on page 86)
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1938 Sweepstakes Contest Results

Greatest National QSO Coniest of All Time

BY E. L. BATTEY,* WIUE

THE week-ends November 12th-13th and
19th-20th, 1938, were busy days on the amateur
bands as the Ninth A.R.R.L. All-Section Sweep-
stakes Contest made “CQ SS” the password to
practically every ham QSO. 1t was the most suc-
cessful, most enjoyable “SS” ever held! There
are three major indices to contest success: (1)
the amount of activity, (2) the enthusiasm of
participants, (3) actual rcsults as measured by
scores submitted. On all three counts the ’38
Sweepstakes put all previous national QSO
parties in the background. It was a real )SO-fest
and a good time was had by all except one ham
who wasn’t in it and couldn’t find anyone to
work. Yeah, we mean that bird you heard calling
“CQ No $S”! Hi.

Let us delve into statistics for a moment to
see just how the 9th SS beat all others. The score
list records the accomplishments of 1269 reporting
operators, a far higher figure than for any earlier
contest embracing only the A.R.R.L. Field Or-
ganization Sections. There were 1131 c.w., 113
'phone logs entered. Twenty-six operators par-
ticipated in both the ¢.w. and ’phone. Scores ran
generally higher, and it should be remembered
that the multiplier for power below 100 watts
was 1.25 instead of 1.5 as in the two preceding
Sweepstakes. In the ’37 SS (the most outstanding
national contest at that time) 7 c¢.w. operators
had totals over 60,000; in the ’38 get-together
20 topped 60,000 . . . in ’37 there were 25 over
50,000; in ’38, 42 reached 50,000 or higher. In
the ’phone group, 38 made scores over 3000,
while only 25 hit this total in '37.

In point of actual contacts established, the ’38
SS brought 300 or more QSO’s to 73 code opera-
tors; only 24 rolled up this number in ’37. Eight-
een voice operators made 80 or more contacts in
’37; 21 'phones worked 100 or more stations in
’38. Contacts were far more widespread in the
9th Sweepstakes, too . . . in 37 QSO’s were
effected with 60 or more Sections by 51 c.w.
operators; in '38, 113 c.w. participants worked
60 or more Sections. ... And among the
'phones, in ’38, 34 operators worked 30 or more
Sections, while in ’37, 22 contestants hit the 30
mark.

Statistics may seem dry, but they mean much
more than the mere figures. The more partici-
pants, the more for everyone to work; the more
for everyone to work, the more contacts; the
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more contacts, the more pleasure for all; the
more pleasure for all, the more successful contest!
Do you see now why we’re boosters for bigger
and better statistics?

The Winners

We're introducing a new feature with this
contest report, a list of all winners with their
scores, transmitter line-ups, receivers and bands
used, a8 complete as information given on the
logs permits. We hope you find it as interesting
as we do. Seventy c.w. awards are being made (in
all Sections except Alaska) and 47 'phone awards
(including Alaska), 8o all 71 Sections were active.
We know that all participants join us in extending
congratulations to the winners!

Outstanding Scorers

For a real success story we call attention to
Jerry Mathis, W3BES. Third high in '36, second
high in ’37, Jerry came through the ’38 contest
with “SS” ringing in his ears to the tune of
84,001 points, the leader of all participants. If
you wonder how he did it, ask him. We have
given up trying to dope it out. We do know
that an e.c.o. helped, but there must have been
a whale of a lot of “operator’’ and other factors
mixed in. FB, Jerry! Other national high
scorers include W3DUK 78,809, W6KFC 75,375,
W2IOP 71,998, W3ENX 70,560, WOVFZ

70,380, W3CHII 69,694, W5KC 69,680, WORSO
69,020, WSOFN 66,430, WOVKF 66,163, WSJIN
65,423, W2GSA 65,100, W2HMJ 65,000, W4ECI

Heroes of the *38 SS .

Thompson McNeal, W6LDJ, and Kenny Langen-
beck, W6LVB, of Santa Ana, Calif, and the *SS Spe-
cial” in which they took a portable layout to Nevada
especially for the contest. With W6LVB/6 they made
it possible for at least 290 contestants to work that
clusive state. Many operators completed W.A.S.,
thanks to these gentlemen.
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W5KC, O.R.S., Plaquemine, La.

W5KC is a well known contest call and its operator,
Vincent L. Rosso is an old timer from ““’way back
when.” The transmitter employs a 59 Tri-tet crystal
oscillator, 802 doubler, 807 buffer-doubler, HKS54
buffer, P.P. 100TH’s final. The final stage was omitted
for Sweepstakes operation, when WSKC won for Louisi-
ana with 69,680 points on 3.5, 7, 14 and 28 Mc. The
silver cup on the NC101X receiver was won for excel-
lence in N.C.R. work.

64,488, WITS 62,531, WORQM 62,238, W7CMB
61,556, WSOKC 60,795 and W1AW (W1JTD
opr.) 60,192, .

Leader in number of contacts was WSOFN
with 514 stations worked, a new high figure for
40-hour SS contests. W3BES also topped the 500
mark with 502 stations, followed by W2IOP 482,
W3DUK 471, W1AW (W1JTD opr) 458, W6KFC
450, W3CHH and WOELL 445, W3ENX 443,
W2GSA 420, WIOVFZ 417, W5KC 416, W2APT
407, W9RSO 406, WOVDY 402 and W2HMJ
400. From the standpoint of contacts-per-operat-~
ing hour among this group, W2IOP and W1AW
lead with 13 per hour, with WS8OFN batting
’em down at the rate of 12.8 per hour, W3BES
12.5 p.h. and W3DUXK 12.4 p.h. Practically all
contestants had a “best hour” with 10, 15, 20, 25,
perhaps more QSO’s, but to maintain the average
that these fellows did for 35-40 hours is a sterling
example of operating efficiency!

Sections Worked

Many SS participants get their chief pleasure
from the contest in trying to contact as many
sections as possible. To work all sections is the
ambition of these chaps. Their goal was tougher
than ever in the ‘38 Sweepstakes because, with
the creation of separate Georgia and West Indies
Sections, there were more sections than ever to
work - 71. Although no contestant made the
grade, W1TS (c.w.) and W6ITH (’phone) each
succeeded in snagging 69 of the 71, no mean
accomplishment! W1TS missed P.I. and Alaska,
W6ITH worked all but Quebec and West Indies.
Others who bore down particularly hard on sec-
tions were W60CH ('phone). W8JTT, WIRSO,
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WOVES and W9VFZ, each of whom worked 68;
W3BES, W3DUK, W3FAX, W4APU, W4ECI,
W5KC, W6KFC, W7CMB, W8DOD, W9CWW
and WOVKF with 67; WIAW (W1JTD op)
W3FRY, W3GHM, W6MUR, W8AVB, WSCMH,
W8JIN, WOELL and WOIU, 66; VE2EP,
VE5VO (’phone), W1AVJ, WIKFE (W1IQZ
opr), W2APT, W2HMJ, W3GAU, W5WG,
W6QAP, WB8OFN, WO9GY, WIRQM and
WIYCR, 65.

Leading ’Phone Participants

For the third consecutive year W6ITH (45,126
points) leads the ’phone group. He had some stiff
competition from W60CH in his own Section
(East Bay), who was second among ’phones with
36,652, and from VE5VO, whose 33,963 points
placed him third high. W4AKA and W4EPX,
operating W4EQK, scored 22,491. Additional
outstanding ‘phone scorers: W2JUJ 17,820,
WIYQN 17,280, W5CXH 16,110, W9FUH
15,160, WOJIE 13,552, VE3AIB (VE3AIB and
VE3APG oprs.) 13,475, W9TTS 13,144, WOUSI
(W9USI and W9USH oprs.) 13,034, W7FLT
13,020, WITQL 12,960, WOUYD 12,584, VESFZ
12,514, WOZTO 11,040, W6EJC 10,608, W4CDG
10,176 and W9GDB 10,125.

Leader in 'phone contacts, W6ITH worked 327
stations, 8.6 per hour. W60CH made contacts
with 274 in 29 hours, an average of 9.4 per hour,
VE5VO worked 210, W4EQK (two oprs.) 182,
W5CXH 180, W2JUJ 168, WOYQN 160, WOTQL
152, W9USI (two oprs.) 133, WOTTS 125,
WIUYD and VE3AIB (two oprs.) 123, WOJIE
121, W9ZTO 115, W7FLT 113, WOFUH 112,
W6QEU 111, VE5FZ 110, W6EJC and W9HZL
102, W6AM 100.

"Phone leaders in working sections, in addition
to W6ITH (69), W60CH (68) and VE5VO (65)
were W4EQK (two oprs.) 63, WOFUH &nd

Portable W6LVB, Las Vegas, Nev.

‘This is the famous Nevada portable installation of
W6LVB and W6LDJ, set up in an auto camp on the
outskirts of Las Vegas. The rig was a 6L6G crystal os-
cillator, 616G doubler and 100TH final, operated on
7, 14 and 28 Mc.; receiver a 3-tube, t.r.f. Antenna was
a 200-foot Zepp, about 40 feet high, supported by a pole

borrowed from the Las Vegas Lumber Co. W6LVB/6

was on the air for the entire second week-end of the

O0ST for




WINNERS, NINTH A.R.R.L. SWEEPSTAKES CONTEST

RADIOTELEGRAPM
Section Winner Call Seore Transmitter Line-Up Receiver Bands Used (Mc.)
E. Penna. Jerry Mathis \W3BES 84,001 6J7-6V6-6I'6-809-P.P. 809's
(c.c./eco)..oovuriinnnnnns NC101X 3.5,7, 14
Md.-Del.-D. C.  Clyde L. Bunch,Jr. W3DUK 78,809 202 e.c.0.-807-807-100TH. . NC101X 35,7, 14
So. New Jersey =~ Wm. T. Robinson ~ W3GZH 48,900 802 e.c.0.-807-RK18. . .. NC100X 3.5,7, 14
W. New York Roger T. Wilson W8JTT 56,695 802-6L6-35T . .. ... SX16 3.5,7. 14
V. Penna. Rexford M. Ackley WB8IZS 26,966 89 e.c.0.-6L6G . . SW45 3.5,7,14
[llinois Robert Middleton ~W9VFZ 70,380 P.P. 6L6G's e.c.o.
807-35T.....covvvninnnnnn NC101X 28,14,7,3.5
Indiana L. D. Gregg WoIu 58,400 Pair 616's final . . —— 3.5,7, 14,28
Kentucky W.R.R. LaVielle W9ELL 58,740 @ ——. ... ... -—_ 3.5,7,14
Michigan R. F. Coushaine WSCMH 49,995 42 e.c.0./76 c.c.-802-809....... ——- 3.5,7, 14
Ohio H. E. Stricker WS8OFN 66,430 6A6-35T-250TH. ... . RME69 14,7,3.5
Wisconsin Reno W. Goetsch ~ WORQM 62,238 59 e.c.0./6L6 c.c. -807-T55 .. Breting 12 35,7,14
No. Dakota Carlyle R. Norman W9Z0U 41,907 68L6-6L6-TZ40-100TH. .. ..... ———— 7,14,28
So. Dakota Carl G. Strauss Wor0Q 17,625 *47 c.c.-'10-T40 .. MeMurdo Silver 5B 3.5, 7, 14
No. Minn. . W. Davies W9YCR 51,025  6L6-6L6-809........... RMESD 7,14
So. Minn. L. A. Morrow WOVKF 66,163 6K7-6L6G-6L6G-814 . RME 3.5,7,14,28
Arkansas Lester Woolsey W5EILJ 19,845 '47 c.c.-Par.'46's. .. .. Sky Champion 7,14
Louisiana Vincent L. Rosso ~ W5KC 69,680 59 c.c.-802-807-HK 54 .. NC101X 3.5,7, 14,28
Mississippi ¥red L. Ford W5AVF 32,118 6L6G c.c.-Par 6L6G's........ —- 7,14
Tennessee Benton White W4PL 32,760 °47 c.c.-"46-'10-P.P. 50T"s/
100TH'8. .. cvvvvnennnnnnnn — 3.5,7, 14
E. New York Elbert L. Taylor W2EWD 32,890 *47 c.c.~'46-"46-809's. . . ....... e 3.5,7, 14
N.Y.C.& L.I. Larry Le Kagshman W2IOP 71,998 6L6-RK39-T55. ... N'CIOIX 35,7, 14
No. New Jersey Robert Morris W2GSA 65,100 42-61.6-6L6-T55............. RME69 3.5.7,14
Iowa Harold Hamm WORJE 29,380 6A6 P.P. c.c.-T20-T55. ....... Sky Buddy 7,14
Kansas A. B. Unruh WOAWP 52,054 6A6 c.c.-807-100TH. ......... RMES69 3.5,7,14
Missouri 0. L. Short WIRSO 69,020 59-6L6-RK39-RK12's. 3-tube, t.r.f. 3.5,7, 14,28
Nebraska Kenneth Petersen ~ W9ZAR 53,156 8L6-c.c.-809-T55 . .... FB7A 35,7
Connecticut Fidmund R. Fraser WI1EQY 46,116 616-6L6-809-P.P. Tﬁ' ....... NCi101X 35,7, 14
Maine Burton £. Mullen W1IQZ, opr.
at WIKFE 38480  59-802-809-P.P.35T's........ NC81X 3.5,7,14,28
Easstern Mass.  Roger . Hathaway WIRY 51,188 59-6L6G-808 (e.c.0.orc.c.).... *“D.C.Blooper spe-
cial”;2201A’s  3.5,7, 14,28
Western Mass.  Victor Paounoff WIEOB 45,905 802 e.c.0.-807-RK47 8X9 35,7, 14
New Hampshire Carl B. Evans WIBFT 44,545 RK23-RK20........ 3.5,7,14
Rhode Island Warren W. Anthony W1BBN 26,779 '47-'46'2-838. ... .... HRO 3.5,7,14
Vermont Merwin B. Forbes WI1KTB 13,915 6L6 c.c.-Par. 6L6a. NC80X 35,7, 14
Idaho Robert Thode W7FFQ 27,838 802¢cc2l1E.............n. NC81X 35,7
Montana Tony Schuler W7GRR 32,681 6L6 e.c.0./c.c.-6L6G-809 — 3.5,7, 14,28
Oregon Richard D. Dawson W7GPP 15,985 *47 e.c~6L6-P.P. T20's. .. 9-tube, homemade 7
Washington Harold G. Ingledue W7CMB 81,556 24-58 e.0.0./42 ¢.c. -HY61-808. . Homemade 58
3.5,7, 14
Hawaii Sadami Katahara K6FAZ 10,537 7.14,28
Nevada K. H. Langenhbeck W6LVB 19,014 7,14,28
Santa Clara V. R.W. Jobnson W6eMUR 43,725 - 7, 14,28
Kast Bay Jobn Woerner W6ONQ 30,508 802 e.c.0./c.c.-807-35T-P.P.
100T’s-P.P. 450T's. . ....... —_— 7,14,28
San Francisco Joseph Horvath W6GPB 29,760 REK23-800-P.P. 800s. . ....... ——— 7, 14,28
Sacramento V.  Wilfred C. Dodds W6NHA 28920  6A6 c.c.-807-35T-P.P. HK54's 7,14,28
Philippines James P. Clarke KAIAX 209  6L6G-'10-P.P.’10%s.......... 7
San Joaquin V.  Frank Valentich W6MEK 38,130  6L6-6L8-35T................ 9-tube super 7,14
North Carolina  H. L. Caveness W4DW 32,671 6A'6 c.c./8L6 e.c.0.-807-psir of
108, ceeeiieieianininenens 35,7
South Carolina V. E. Howell W4CZA 7,387 Par. 616's-'03A; 6L6G-T55.... —— 35,7
Virginia C. A. Rudloff W3FMY 41,856 42-807-808-P.P. 100TH's...... NC101X 35,7, 14,28
West Virginia Kenneth Leiner WSLCN 33,280 6A6 c.c.-8A6-6A6-809-150T.... NC101X 35,7, 14
Colorado E. F. Miller WOWTW 37,620 6L6-6L6-P.P. 809's-P.P. T55's 5-tube, t.r.f. 7. 14
Utah-Wyoming Floyd Wickenkamp W7DES 25,370 Pair 89's e.c.0.-41-6L8G-6L6's-
35T’s ACR175 7,14
Alabama E. Conway Atkerson W4ECI 684,488 e iiiieiiii e 3.5,7, 14,28
E. Florida James L. Dyer W4COB 29,580 6J5G-807-809-P P.T40's...... e 3.5,7, 14,28
W. Florida George Eggart W4EPT 32,003 6L6-T55; 6L8-6L6-T55....... NC101X 714
Georgia Leland W, Smith ~ W4AGI 41,009 6L6-T20-T40. ....vvvnvnnn. - ——— 3.5,7, 14
West Indies Mario de la Torre CM20P 6,708 6L6G-"10-'03A ...........c. SX16 7,14
Los Angeles W. A. Lippman, Jr. W6SN 25,830 35T-35T-150T............... — - 7,14
Arizona V. C. Clark WEKFC 75,375 59 ¢.c.-59-T20-35T; '47 c.c.-
46-T20. . ooovvniniinnnnnnn NC81X 35,7, 14
San Diego @. Vandekamp ‘W6GCX 29,618  6L6-801-RK20-150T.......... o 7,14,28
No. Tezas Billy R. Bowen W5ELE 40,610 6L6 c.c.-6L6G's-P.P. T55's. ... ——— 7. 14
Oklahoma Fred W. McKelvy WS5AQE 34,178  6L6G o.c.-RK25-800.......... —_— 7,14
So. Texas Bruno M. Wojcik W5CWW 44,000 6F6 e.c.0.-8L8-807-T125...... HRO 7. 14
New Mexico Sheldon H. Dike W5HAG 11,845 6L6 c.c.-6L8-809.............- —— 35,7, 14
Maritime W. I. White VEIEX 14,858 2A5 c.c.-'46-P.P. RK23's ..... Sky Challenger 35,7, 14
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WOJIE 56, W2JUJ and WIYQN 54, W4CDG
and WITTS 53, WBEJC and WOUYD 52 and
W9GDB 50.
Club Scores
Third-time winner of the gavel for the club
whose members submitted the highest aggregate

S8 score was the Frankford Radio Club of Phila-
delphia . . . 598,546 points by 20 participants.
W3BES was the highest individual scorer in this
group. The Frankford Club says it isn’t going to
stop winning gavels until it has one for each
member! The Milwaukee Radio Amateurs’ Club,

Section Winner Call Seore Transmilter Line-Un Receiver Bands Used (Mc.)
Ontario 8. B. Trainer, Jr.  VE3GT 46,320 6L6-809...n.ueiieniiiianns 6F8G “June '38
QST 35,7, 14
Quebec T, A. Greene VE2EP 46,963 6N7 c.c.-6L6G Sky Chief 14
Alberta Jim Smalley, Jr. VE4GD 24,728 6A6-P.P. 6L8's-P.P. '10's $X17 7, 14,28
British Columbia J. Hepburn, Jr. VESHP 34,050 RK23-RK23-250TH; 6J5-6C5-
'45's-P.P. 6L6'8. . .......... _ 1.75,3.5,7, 14
Manitoba (1. G. Williams VE450 28,669 6L6 c.c.-'46-P.P. T20's. vy —— 7. 14
Saskatchewan J. A, Jinks VE4ZC 30.595 T20 s.c.0.; Pair ‘468’8 s.e.0...... - e 7, 14,28
RADIOTELEPHONE
E. Pennsa. Clarence C. Deppen W3FFG 820 6L6-6L8G-T20-P.P. 800's. . ... -—-— — 28
So. New Jersey  F. C. South W3AIR 250 6L6-616-807-P.P. 808's. ... ... HFSON-HRO 28, 56
V. Penna. R. H. McCague WS8KBJ 2,550 Pair HI'300's: '03A. e 3.9, 14
Iitinois W. J. Nolan, Jr. WITQL 12,960 53-'10-pair T40's. .. RME89 1.75,3.9
Kentucky Wmn. E. Leatherman W9YQN 17,280 802-807-807-P.P. T40's RME69 3.9, 14, 28
Michigan Zeph Willison W8JAH 7,140 42 c.c.-804-P.P. HK254%s...... ——— 3.9,14,28
Ohio W. Davidson \W8IAW 10 6K7 e.c.0.-6J7-6V6-807-35T..., ~——-= 14
Wisconsin C. E. Smith W9ZTO 11,040 Meissner Signal Shifter-807-
35T-250TH............... HRO 14,28
So. Dakota William R. Mattison W9USI 13,034 6L6-809-TZ-40-pair T55%s ....., === 1.75, 3.9, 28
No. Minn. R. C. Harshberger \VOJIE 13,552 802-807-808-P.P. 50T's 14,28
Arkansas Dr. Wm. E, Gray W5FPD 72 e 28
Louisiana Dawkins Espy W5CXH 16,110 6L6-T20-TZ40-100TH . ....... 3.9, 14, 28
K, New York 3. Staniszewski W2rQG 23 6L.6-e.c.0.-6L6-pair '10%s ...... SW3 3.9
N.Y.C.&L.I. G.McDonald W2CHK 1350 61.6-6L6-T20-T55............ Comet Pro 4
No. New Jersey James A. Wotton W2JUJ 17,820 802-807-35T-pair 100TH's. . ... HRO 3.9, 14, 28
Iowa C. C. Richelieu WIARE 480 R R T T T T TORU ———- 3.9
Kansas Ralph Copening ~ WITTS 13,144 6L6G-T220-T20-P.P. T55's.... ~—— 14,28
Missouri Walter Hampel ‘WoUYD 12,584 6L6 c.c.-81.6-TZ40-T200. . ,.... PR15 3.9, 14,28
Nebraska B. H. Hansen W9IGDB 10,125 '47-'46-'10's-261A. 57-58-2A5 Autodyme 1.75,3.9, 14
Maine F. Norman Davis WIGKJ 6,665 6L8G-6L6G-TZ40 . vey 3.9,14,28
Western Mass.  J. P. Saunders WIBDV 10 6L6G c.c.-802-T20. .......... 2-tube regen. 3.9
New Hampshire Albert Bellerose ~ WIIJB 4,125 807-'10-806; 2A5-6L6G-TZ20.. KB7 3.9,28
Alaska R.W.McCrary K7AOC 112 — v s ssessasaaenns —— 14
Idaho Ray Harland W7FRA 23 %02 €.¢.0.-807-T55............ 28
Montana Dan Fulton W7FLT 13,020 6V6 c.c.-6N7-807-35T......... Homemade super  1.75,8.9, 14, 28
Oregon (arl Austin WIGNJ 4,031 6L6G c.c.-T20-T55-P.P. T55's., —-—-- 3.9, 14
Washington Frank G. Chaddock W7FLG 32 802-803-P.P.354'8............ 14
East Bay 1). Reginald Tibbetts W6I TH 45,126 6('5-616-807-814-P.P. 806's.... Super pro & home- 1.75,3.9, 14, 28
made 56, 112
Sacramento V.  Barton N. Carrick W6EJC 10,608 250TH final ................. RME69 & DB20 14, 28
San Joaquin V. Peter Onnigian W6QEU 8,105 6L6G-RE11................. 10-tube super
(ARRL HB) 175
North Carolina  Richard V. Fraszier W4CDG 10,176 61.6-6L8-RK25-RK25-P.P. 13-tubesuper, home-
B o made 3.9,14,28
South Carolina  Ted Ferguson W4BQE 5719 89-807-P.P. 809's-P.P.'03A's... ——~ 14
Virginia Ted P. Mathewson W3FJ 1,320 6A6-6L6-'03'8.........0vunenn ACR-136 39, 14
Colorado Leonard Guldman W9FUH 15,610 6L6-807.........ceevinnnnn, RMEG9 & Super
Skyrider 1.75,3.9, 14, 28
Fast Florida W. J. Herrin W4AKA, opr. 22,491 6J5G-807-814-pair  250TH's;
at W4EQK '47-807-211; 6J5G-807-35T- 1.75, 3.9, 14, 28,
100TH....ovviinnnnnnnnnns HRO 56
Los Angeles Don C. Wallace W6AM 3,845 P.P.300T’s final............. RMEG9 1.75,3.9, 14, 28, 56
San Diego G. Vandekamp W6GCX 1,044 6L6-801-RK20-150T.......... - — 2
Georgia Norman Fincher  W4F1J 88 6L6-6L6-T40................ 9-tube super 28
No. Texas W. E. Varley W5FAB 4,506 53-'10-pair HY25's........... e 1.75, 3.9, 14
Oklahoma L. M. 8wift WSFDQ 7.264 24A e.c.0.-8L6G-T20.......... ——— 14,28
New Mexico Sheldon H. Dike  \WWSHAG 10 6L6 c.c.-6L6-809............. B — 14, 28
Maritime Ted Rowe VEIBK 1,639 6L6G e.c.-6L6G-6L6G-P.P."46's SX7 14,28
Ontario J. L. Weir VE3AIB 12,094 42e.c.0-6L6-P.P. 801's....... 9-tube super 1.75,3.9, 14, 28
Alberta B. M. McNair VE4AWJ 7556 Meissner Signal Shifter-6L8-
pair T40'8....ovvvveennnnn, —_— 14,28
British Columbia E. J. Fowler VESVO 53,963 6L6-809-808........00vuuun SXJ7 1.75,3.9, 14,28
Manitoba J. W. Hartley VE4SR 4,847 6L6 c.c.-6LG-T-40's........... 8-tube super, home-
made 14
Saskatchewan  Victor R. Neal VE4HU 33 e e e 14
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Inc., with a score more than four times the size
of its '37 total, was sccond among clubs with
399,554 . . . 33 participants. WIEYH (c.w.)
and WOPTE (’phone) were leaders in the Mil-
waukee A.R.A. Third high was the Declaware
Amateur Radio Club (Wilmington), 262,863,
more than double its ’37 score. W3DUK was
winner in the Delaware Club. The York Radio
Club (Elmhurst, Ill.) made a strong bid with
239,720 points; WINST (c.w.) and WICJP
(’phone) receive the Y.R.C. awards. Watch
your competition, Frankford!

Special certificate awards were offered to the
leading participants (c.w. and ’phone) in each
club having three or more participants. Thirty-
eight clubs in addition to the above are cligible
for such awards, and are listed in order of aggre-
gate scores, together with the calls of the winners.
Except where otherwise indicated the winners
used c.w.: Beacon Radio Amateurs (Philadel-
phia), 185,407, W3FLY; York Road Radio Club
{(Glenside, Pa.), 169,039, W3EEW; Birmingham
(Ala.) Amateur Radio Club, 150,509, W4ECI;
Washington Radio Club, 144,837, W3EUJ;
Philadelphia Wireless Association, 141,528,
W3GUV; Merrimack Valley Amateur Radio
Association (Concord, N. H.), 133,702, W1BFT
(c.w.), W1IJB (’phone); Richmond (Va.) Ama~
teur Radio Club, 118,937, W3FMY; Elmira
Amateur Radio Association (N. Y.), 100,170,
WS8DZC; Oakland Radio Club (Calif.), 90,623,
W6ITH (’phone); Bridgeport Amateur Radio
Association (Conn.), 81,136, W1DOV; Westlake
Amateur Radio Association (Cleveland, Ohio),

Kentucky *Phone Winner

Wm. E. Leatherman, W9YQN, (.P.S..0.B.S.,
Louisville. On the operating table: RME69 receiver,
speaker, bug and mike. The rack and panel transmitter:
1&102, 807, 807, P.P. 'T'40’s, 200 watts on 3.9, 14 and 28

c.
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Veteran of SS Contests
‘The 1938 contest was the sixth consecutive Sweep-

stakes for A, B. Unruh, WOAWP. Kansas high in ’34,
°35 and °36, WOAWP came through again in 38 to lead
his Section with 52,054 points. Transmitter: 6A6
crystal, 807 buffer-doubler, 100TH final. Receiver:
RMEG9. Note the coffece implements! The wise contest
man doesn’t overlook these details.

78,341, W8LVH,; Northern Nassau Wireless
Association (Long Island), 64,155, W2BWC;
Mountaineer Amateur Radio Association (Fair-
mont, W. Va.), 63,961, W80XO; Montreal
Amateur Radio Club, 62,733, VE2DR; Hi-Q
Radio Club (Lynn, Mass.), 61,432, W1JEA;
Southtown Amateur Radio Association (Chi-
cago), 57,776, WOIMGN; Merrimac Valley Radio
Club (Lawrence, Mass.), 56,985, W1IQH; West
Side Radio Club (Toronto), 56,081, VE3AD
(c.w.), VE3AIB (’phone); Chester Radio Club
(Pa.), 54,520, W3DGM (c.w.), W3DRQ ('phone):
Dayton Amateur Radio Association (Ohio),
50,579, WSLCO; Austin Radio Club (Chicago),
50,169, W9ZMG; Trenton Radio Society (N. J.),
48,770, W3AWH (c.w.), W3AIR (’phone);
Queens Radio Amateurs Club (Queens, N. Y.),
42,815, W2CWE; Starved Rock Radio Club
(Illinois), 40,968, WONGG; Chair City Radio
Association (Gardner, Mass.), 40,545, W1AUN;
Horse Shoe Radio Club (Altoona, Pa.), 39,055,
W80IX; Asheville Amateur Radio Club (N. C.),
37,677, W4TO (c.w.), W4CDG (’phone); Wal-
tham Radio Club (Mass.), 36,028, W1JOX;
Southern Montana Amateur Radio Association
{Billings, Mont.), 34,146, W7JC (opr. W7EC)
(c.w.), W7CT (’phone); Electric City Radio
Club (Great Falls, Montana), 35,527, W7FYN
{c.w.), W7BOZ (’phone); Nashua Mike and Key
Club (N. H.), 32,636, W1HTO (c.w.), W1IKLD
(’phone); Delaware Valley Brass Pounders
Association (Port Jervis, N. Y.), 32,529, W2KXF';
Georgia Tech Radio Club, 28,227, W4DXI;
{Continued on page 96)
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“NAVAL, COMMUNICATION RESERVE NOTES

Fourth Naval District, Naval
Communication Reserve

BY COMMANDER E. €C. ROGERS,
U.S.N.

Tre Naval Communication Reserve of
the Fourth Naval District is organized in the same
general manner as the Reserve in other districts.
There are six sections with the geographical limi-
tations of each section as follows:

Section I — Eastern Pennsylvania

Section IT — Central Pennsylvania

Section IIT — Western Pennsylvania

Section IV —— New Jersey (Southern Half)

Section V — Philadelphia suburbs and Wilmington
Section VI — Master Control S8tation NDM

Tnasmuch as previous articles under this head-
ing have outlined the general organization of
Sections and Units of the N.C.R., such will be
omitted except to note the various section com-
manding officers, many of which are “old timers”
in amateur radio. These officers are:

C.0. Section I — Lieut. (jg) P. W. Moor (N3SB)

.0. Section IT — Ensign H. E. Hiner (NSFUW)

(0. Section IIT—- Lieut. (jg) B. P. Williams (N8ZAE)
(N8ZD)

C.0. Bection IV — Lieut. (jg) C. E. Biele (N2A0S)

C.0. Section V — Lieut. (jg) W. B. Martin (N3QV)

C.0. Section VI —- Lieut. (jg) W. M. Uhler (N3AKY)
(N3GX)

The Master Control Station, NDM, is located
in the Navy Yard, Philadelphia, and the Alter-
nate Control Station, NDC, is located in the Old
Federal Building at Pittsburgh. Each of these
stations is equipped with three transmitters and
three receivers and able to work on different
frequencies simultaneously. In addition, the al-
ternate control station is equipped with an excel-
lent portable transmitter and receiver. The
transmitter power is obtained from three sources;
gas generator, battery-driven generator and hand
generator. The unit control station at Johnstown,
Pa. (the home of the famous Johnstown flood), is
also equipped with a 300-watt gas-engine-driven
generator for emergency use.

Although the Fourth Naval District is not
particularly large in ares, it certainly is near the
top in N.C.R. activity. Many years ago, before
the days of government assigned frequencies for
drill purposes, the frequency of 3610 ke. was
chosen for the then “NAVY NET.” This fre-
quency has been maintained for much N.C.R.
activity in the district although the drills are now

98

conducted on assigned government frequencies in
the 2-3-Mec. band. The Fourth District has about
55 officers and 500 men on the N.C.R. roll. Of the
officers and rated men, which number about 375,
there are about 350 of these holding valid FCC
licenses. The traffic circuit on 3610 kc., which is
in operation every night, handles several thousand
dispatches a month between various stations of
the organization. These are not the usual amateur
messages but are official dispatches relative to the
activity of the organization and all are handled
in authorized Naval methods.

From point of service, the oldest officer is
Lieut. Comdr, F. Mousley (N3FI). He is one of
the pioneer radio operators in the commercial
field, served in the U. 8. Navy during the war
and has been active in the N.C.R. ever since its
organization, He is now the Commanding Officer
of the largest unit in the District and is located at
the Frankford Arsenal, Frankford (Philadelphia).
This unit is also one of the best in the district.

In the Fourth District there are 31 units and
only one of these is not assigned public quarters.
Practically all these units are uniformed and have
government radio and ordnance equipment.
Realizing that a Navy radioman should also
know how to shoot as well as operate, several of
these units have taken up target practice in their
spare time and are engaged in competition with
other unifs.

The District is also organized for emergency
work. During the flood two years ago, excellent
work was done by many of the N.C.R. men and
in some cases afforded the only communications
available. When the U.S.S. 4kron crashed off the
Atlantic Coast some years ago, the Master Con-
trol Station was manned for four days by officers
and men volunteering for this duty. This station
joined the Lakehurst-Philadelphia~-Washington
circuit and handled a large amount of emergency
traffic in an efficient manner. Others were assigned
to the Reserve Aviation Base at Philadelphia and
served as radio operators in aircraft which were
engaged in searching for the survivors. In some
cases these operators had never been in a plane
before.

Recent instructions from the Navy Depart-
ment have curtailed the enlistment of men in the
N.C.R. and the qualifications also have been
changed. Previously a holder of any class amateur
license could enlist in the N.C.R. as a radioman
third class if also found physically qualified. Now
a man must enlist as seaman first class and can

(Continued on page 86)
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« [.LA.R.U. NEWY «

De?dted to the Interests and activities of the

INTERNATIONAL AMATEUR RADIO UNION

Headguarters Soclety: THE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn.

American Radio Relay League
Asaclatia Amatorilor Romanl de Unde

curte
Assoclazl(me Radiotecnica Italiana
Canadian Section A.R.R.L.
Ceskoslovenst! Amatéri Vysllacl
D Amateur Send

pfangs
Dienst

Eestl Raadlo Amatooride Uhing

Experimental Radio Soclety of Egypt

Experimenterende Danske Radioamatorer

Federation des kkmetteurs Belges

Irish Radio Transmitters Soctety

MEMBER SOCIETIES

BET7TF2T7HRN A Japan

Liga Colombiana de Radio Aficionados

Liga Mexlcana de Radio Experimentadores

Magyar Révidhullimu Amatorok Orszégos
‘Egyesiilete

Nederlandsche Vereenlging voor Interna-
tionaal Radioamateurism

Nederlandsch-Indische Vereenlglng Voor
internationaal Radioamateurisme

- Newfoundland Amateur Radlo Association

New Zealand _Assoclation of Radio Trans-
mitters
Norsk Radio Rele Liga

Polski Zwiasek Krotkoralowcow

Radlio Club de Ci
Radio Club Vene l

Radio Soclety of urent Britaln
Rede dos E:missores Portugueses

South African Ra.dlo
Suomen Radioama!

elay League

toorillitto

bverlges Sandareamatorer

nién de Radloemisores Espafioles
U nion8chweiz Kurzwellen Amateure
Wireless Institute of Australia

W.A.C.—1938

T=e LA.R.U. issued during 1938 a total
of 958 certificates in recognition of two-way com-
munication with the six continents; 738 were for
c.w. work, and 220 for ’phone. The number of
W.A.C. certificates issued each year from 1930
to 1937 is as follows:

1930 — 170 1934 — 349
1931 - 178 1935 —- 458
1932 — 137 1936 — 711
1933 — 180 1937 — 803

In the 1938 figures, England placed highest
by far of any country (outside the United States)
in both 'phone and c¢.w. work; in c.w. work,
Belgium was second, with Germany, New Zea-
land, South Africa and Australia right behind.
In the U. 8. A,, the 9th was the highest district,
with the W6’s a nose behind. Here are the
figures:

C.W. ’Phone .W. 'Phone
CE......... 1 3 3
CM..... .. 2 2
CO il 2 1
CR7...... & 3
CTL........ 3 4 i
D... . 23 1.

EI. 9 2 14
o 12 15 22 14
FM.... . 1 6
Goooo e 75 20 10 6
(6 U 1 1 5 7
GM. 8 1 6
GW........ 2 1 11 1
HA......... 5 1 17 1
HB......... 6 1 3 3
HC......... 1 1
) N 3 18 3
Jovoioo 9 2 1
J8......... 1 1
KA......... 1 1 5
Ke, . . ...... 3 1 1
K5......... 1 1
K6... . ..... 4 2 1
K7......... 1 2 2

April 1939

C.W. Phone C.W. Phone

VES. ....... T 1 XE......... 2
WLl......... 31 11 XU........ 2
wW2......... 40 14 YM... ..... 1
W3......... 31 8 YR......... i1 3

22 11 Yv......... 2 2

28 8 ZB1. 1

59 25 ZD2. 1

35 9 ZD6. 1

55 9 ZL. . 19

85 10 Z8......... 23 (]

-0y wmn

CHANGE OF ADDRESS

Tre address of the new headquarters
of the Expertmental Kadio Society of Egypt is
¢/o Poste Restante, Sidi Gaber, Alexandria. J.
Frazer Robinson, SU2JR, is the Hon. Secretary.

— 0 ¢ o

MEMBERSHIPF APPLICATION

Tre Lietuvos Trumpuju Bangu Radio
Megeju Draugijo (Radio Amateur Association of
Lithuania), whose membership includes all of the
45 licensed Lithuanian amateurs, has applied for
membership in the I.A.R.U, Petr. Jastrzembskas,
LY1J, is president, and Jul. Satas, LY1S, is
secretary.

QSL BUREAUS

AL those amateurs and bureaus having
occasion to use the QSL-forwarding service in
sending cards to American amateurs should check
the names and addresses of the nine U. S. man-
agers against the list published regularly in an-
other section of QST to prevent delays and
reforwarding expense. Bring your mailing list up
to date, and check it periodically!

The following corrections should be made
in the list of bureaus as published in the October,
1938, issue:

— 0 ¢

(Continued on page 90)
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HOW WOULD YOU DO IT? =

SCHEMES FOR REFPLACING BROKEN ANTENNA HALYARDS ON MASTS

PProsrEm No. 24 (sce January OST) is al-
most as old as amateur radio itself. Nevertheless,
the gang certainly went to work on it and we
think that you will agree that many of the ideas
are new and novel as well as thoroughly prac-
ticable. The ingenuity shown in many instances
is really refreshing. If you have been wondering
how to replace that broken halyard on your 60-
footer without risking your neck, at least one of
the solutions should make it easy. If you don’t
have such a problem at the present time, it would
be a good idea to save this issue for a rainy day.
The scheme which will best fit your particular
problem will depend upon location and construc-
tion of the mast, surrounding objects and the
material to which you may have access.

In most cases, it will be a much simpler job to
replace the old pulley rather than to attempt to
thread new rope through the old pulley, although
this may often be done without great difficulty.
Several schemes make use of the top guy wires in
coaxing a new pulley, fitted with a new halyard,
to the top of the mast. If you have a second mast
or can make use of a tree or housetop or tempo-
rarily erected support, the scheme shown in Fig.
1A is probably one of the easiest to execute. One
of the top guys is set free. The new pulley with

Fig.

. § /v}ma/ ﬁngor/m:/il/w Jnlt/ma Aatyand from
Guy Mfe} an Support
’ I r)

>
) New. pu//e¢
and ralyard

halyard is fitted with a heavy metal ring or a loop
of several turns of heavy wire and the loose end
of the guy wire is passed through this loop. The
loop should be large enough to pass easily over
the guy-wire insulators. A light cord is tied to the
loop and the free end of the guy wire is tied to the
halyard from the second support, hoisted up and
pulled tight. It should then be possible to make
the loop slide along the guy wire towards the top
of the mast by shaking the new halyard and pull-
ing on the assister cord from a distance. In some
cases, it may be possible to coax the loop up over
the top of the mast if one has sufficient patience
and the top guys are not fastened too far from the
top of the mast, although this isn’t necessary.
When the loop has been worked up close to the
nast, it may be held there by the assister cord
while the guy wire is lowered. While holding the
free end of the guy wire, several turns about the
mast should be made by walking around the mast
outside all other guys. This will bind the loop
securely to the mast. A sharp yank will break the
assister cord after the job is finished.

Another scheme which may be tried is shown in
Fig. 1B. A loop of wire, as previously described, is
passed around the rear top guy wire. If the loop
is covered with tape or a section of old bicycle tire

1

Sew hakpard. /(
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Ring on wire loop
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or garden hose, it may slide more readily on the
guy wire. The new halyard and the halyard from
the scecond support are tied together and a large
slip-knot is tied in the other side of the new hal-
yard to prevent the new halyard from running
through the pulley when it is pulled up the guy.
Alternatively, the two ends of the new halyard
may be tied together and then tied to the halyard
from the second support. An assister cord tied to
the wire loop might be helpful in getting the loop
over insulators; shaking the guy wire should also
help. When the pulley reaches the top of the mast,
the guy wire is wrapped around the top of the
mast as previously described. A sharp yank on the
free end of the new halyard will take the slip-knot
out. It might be a good idea to tie some sort of
weight between the two halyards to make sure
that they will fall to the ground when released.

If you can’t make use of a second support,
there are other ways of doing the job. Take, for
instance, the idea shown in Fig. 1C. Pass a heavy
rope around the outside of all top guy wires. Then
pass the rope through the eye of the new pulley
fitted with the new halyard and form a slip noose.
By shaking and pulling the rope, it should be pos-
sible to work the loop up the guy wires to the top.
Best results will be obtained by working the rope
at a fairly good distance. If the loop becomes
caught on an insulator, a friend can assist by
sliding the pulley along the loop to a point near
the insulator and whipping the halyard. When the
noose reaches the top of the mast, its rope should
be made fast to the base of the antenna.

In the scheme shown in Fig. 1D, the ring to
which the new pulley is attached should be as

smooth as possible and fairly heavy. Two top
guys are loosened and the ends are passed through
the ring. By pulling the guy wires in as nearly op-
posite directions as possible, the ring will be
forced towards the top of the mast. Temporary
extension of each guy wire will make the job
easier and some whipping or shaking may be re-
quired to get the.ring over the insulators. The
ring is fastened to the top of the mast by making
a few turns with each guy about the top of the
mast as previously described.

If you don’t wish to disturb the guy wires, one
of the schemes shown in Fig. 2 may be used. In A,
a series of light sticks is used to push a loop carry-
ing the new pulley up along one of the top guy
wires. The loop should be large enough to pass
easily over the top of the pole. The side of the
loop opposite the pulley is stapled to the end of
the first stick and the loop is held in an approxi-
mately vertical position by means of a piece of
light string. Each section of stick is fitted with
loops of wire passing around the guy wire, the
loops of sufficient size to pass easily over the guy-
wire insulators. These loops should be spaced
about every 3 or 4 feet. Lines or cords about 3
feet long carrying weights are attached near the
top end of each section. These are to hold the
stick steady on the top side of the guy wire. As
the assembly is pushed up along the guy wire,
additional sections are added, splicing them to-
gether with wire so that there is very little play
between sections. When the loop has been
maneuvered into a proper position, a sharp pull
on the halyard will break the holding cord and
bring the loop down over the top of the mast.

Fig. 2
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Another pull on the sticks should pull out the
staples holding the loop to the sticks and the
pusher may then be removed and disassembled

Sometimes the top guy wires are fastened some
distance down on the mast so that it would be im-
possible to pass the loop over the top of the mast
by this scheme. In this case, another idea may be
used. It is shown in Fig. 2B, The loop carrying
the pulley is stapled to the top of a light stick. A
guide loop is passed around one of the top guy
wires and fastened to the stick a few feet from the
top end. As the stick is raised, additional sections
are spliced on rigidly. Providing sufficient dis-
tance has been left between the pulley loop and
the guide loop, the pulley loop may eventually be
lifted above the top of the mast and lowered over
it. If the weight of the halyard is too great for the
strength of the hoisting stick, light cord may be
substituted temporarily during the hoisting
process and replaced with the halyard when the
pulley is in place. Guide cords attached at points
along the stick and operated by a friend may help
to keep the stick from buckling and to maneuver
the loop over the end of the pole. It may help
some in getting over the insulators to release the
guy wire and bring it into a more nearly vertical
position near the mast. If the diameter of the
pole does not vary too greatly between top and
bottom, a similar series of sticks might be fitted
with larger guide loops encircling the mast itself
instead of the guy wire.

The details of a scheme which may be used
where no guy wires or only a set of guys at the
top of the mast interfere are shown in Fig. 2C. A
stiff ring which encircles the mast is fitted with a
series of wire hooks bent as shown in the drawing.
This ring is attached to a section of light stick by
means of staples or light cord. A slip-noose of
heavy rope or flexible wire to which the pulley is
fastened rests above the ring supported by the

Fig. 3

PROBLEM NO. 27

Our Hero has plans for a unidircc-
tional rotatable antenna. One detail is
vet to be solved, however, and that is
some method of feeding the antenna
which will permit continuous rotation
in the same direction. He has seen one
or two systems suggested in QST but
wonders if some better or simpler solu-
tion isn’t possible. He would like to hear
of any bright ideas on the subject.

wire hooks. Braces made of string keep the loop
or ring at right angles to the hoisting stick. The
ring with the noose is then pushed up the pole,
adding sections of stick as required. If the stick
starts to bend, it may be supported by attaching
additional loops of wire at points along the stick.
When the loop has been pushed to the top of the
mast, a jerk on the halyard will tighten the noose
about the pole and then the hoisting stick may be
lowered. Should the noose have a tendency to
loosen up and slide down the pole, this may be
prevented by soaking the noose in varnish or
some other adhesive which will bind the noose to
the mast when it dries.

We think you'’ll agree that the risk of climbing
to the top of a 50- or 60-foot pole is not only un-
necessary but extremely hazardous. If you don’t
agree, you might read the following letter written
in reference to this Problem Contest.

“In answer to Problem 24, I submit the follow-
ing: Don’t climb the mast. I had a 65-footer with
three sets of guys and I had the same difficulty
with the halyards. I climbed my mast but came
down a lot faster than I went up. When I reached
the top, one of the top guys
broke and I and the mast came
’ down. It gave me a nice vaca-

e tion of three weeks in the hos-
S/ pital with a spinal fracture. So,
/ as the ‘Voice of Experience,’ 1

say, ‘Don’t climb it. Do any-
thing else but climb L.’

Douglas A. Parsanage,
Grimsby, Ontardo.”’

Several ideas submitted in-
volve the use of a 25- or 30-
foot extension ladder to reach
up to or above the first set of

. guy wires. Such a ladder may

be used with reasonable safety

. provided suitable precautions

N are taken. Before climbing the

ladder, all guy wires and an-

chorages should be inspected.
{Continued on page H2)
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INTS =0 KINKS

FOR THE EXPERIMENTEQ\‘ &

INEXPENSIVE LOW-CAPACITY
ANTENNA SWITCH

M= construction of an inexpensive low-
capacity antenna switch, built by R. J. Blaho,
WSEEP, is shown in the drawing of Fig. 1. Two
triangular ceramic transposition blocks (Lynch)
form the end supports for the rotating switch bar.
These blocks have holes in each corner. Two of
these in each block may be used for mounting on
a baseboard by means of strips of angle stock.
The third hole is used as the bearing for the
rotating bar. This bar consists of an ordinary six-
inch feeder spreader (Johnson) with fittings at
each end to fit the holes in the transposition
blocks, The switch blades are formed from 34 g-inch
outside-diameter copper tubing.

The detail drawing shows the construction of -

the end fittings for the feeder spreader. A “U”-
shaped clamp is formed from 11 g-inch brass to fit
the end of the spreader. The holes in the ends of
the spreader will just pass a 6-32 screw which may
be used to fasten the fitting in place. A }4-inch
hole should be drilled, as accurately centered as
possible, in the end of the “U"” clamp for the
14-inch-diameter brass screw which will form the
shaft upon which the bar will turn. This screw
should be claiped tightly with anut and soldered.

To make the blades, alength of 3{ g-inch-diame-
ter copper tubing is slit lengthwise for a distance
of approximately an inch. The two sections are
spread out and flattened and bent to fit around
the spreader. Before mounting on the spreader,
the tubing should be flattened for a distance of an
inch or so at the opposite end.

The holes in the triangular blocks are not quite
large enough to pass the }4{-inch screws so that it
will be necessary to file the screws slightly before
they will fit the holes. A large washer in the inside
of each block should be used to prevent binding
against the surface of the block.

After the switch has been assembled, a collar
should be fitted to one of the projecting screws.
This collar should be drilled and tapped for a
length of brass rod which will serve as a set screw
ag well as an extension for the handle. The switch
jaws, which may be taken from a cheap switch,
are mounted on stand-off insulators which, in
turn, are mounted on the baseboard in line with
the switch blades.

Some small lengths of thin spring brass or flexi-
ble wire may be used to make connection between
the blades and anchoring screws inserted in the
central holes in the triangular blocks. There is
sufficient room underneath the bar to mount

an antenna relay on the base-
' board. WSEEP uses the
switch to switch from one
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to your attention a circuit
kink which I discovered and
seems to spell death to oscilla-
tion by the neon bulb in the
voltage-regulated receiver
supplies described in QST and
= the Handbook.

“As indicated in ST, con-
necting a 0.1-ufd. condenser
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across the neon bulb may cure,
aggravate or shift the fre-
quency of the oscillations.
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In my case, the latter occurred. After a great deal
of tinkering, I finally connected a 0.01-ufd. con-
denser in series with a 50,000-ohm resistor across
the neon. The oscillations ceased and have not
appeared since. The size of the resistor seems to
be fairly critical; a value of 2500 ohms, for in-
stance, makes the oscillations worse, while 500,-
000 ohms is uncertain in its effectiveness.

“Tt might be wise to point out that a high re-
sistance betwecn the control-tube cathode and
the positive output terminal is a compromise;
more current with regulation may be drawn, but
the percentage of regulation suffers.”

—- Harry G. Burnett, WILZ

The photograph of Fig. 2 shows a double-scc-
tion neutralizing (,ondenser built by Thomas
Bayne, WOSRS. The plates are cut from »¢-inch
sheet aluminum, The movable plates are 2 inches
in diamecter and the stationary plates have a 34-

Fig. 2

inch-diameter hole cut in the center for the shaft.
The four plates were clamped together for the
final shaping so that they would be of equal
diameter. The stationary plates are provided
with ears or tabs for mounting. The National
type GS-1 stand-off insulators used to support the
stationary plates are fastened together by 6-32
machine screws whose heads have been removed.
The two movable plates are fastened to lengths of
brass rod with 6-32 threads which form the two
sections of the control shaft. These two sections
are insulated from each other by another GS-1
insulator, the two sections of rod threading into
opposite ends of the insulator. The entire assem-
bly is mounted on two sections of 1{-inch square
brass rod which, in turn, are mounted on stand-
off insulators. The rotor of the rear section may be
adjusted to match the capacity of the front sec-
tion. In many cases, it may be possible to mount
the condenser directly upon the tank-condenser
frame.
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NEW METIIOD OF LOWERING
CRYSTAL FREQUENCY

“I'p ke to pass on to QST a suggestion
fha.t I have just hit upon. It apphes to one of
those little tragedies so common in the life of the
ham who grinds his own crystals. I mean those
crystals which have been pushed a kilocycle or
two too far and are irretrievably past either the
desired frequency, or perhaps, the band edge.
There have been various means tried to bring
them back; I think the best one is still the ex-
pedient of having them silvered, but this process
is quite a chore, whereas the stunt I will suggest
takes but a moment and works equally well.
Briefly, the idea is merely to paint the surfaces of
the crystal with either iodine or mercurochrome;
either the tincture or the aqueous solutions will
work. The iodine gives the most pronounced ef-
fect although the mercurochrome will probably be
more permanent, since there is a possibility that
the iodine will undergo what is called sublima-
tion, somewhat like evaporation. Thus far, this
has not happened to the several rocks I have
treated, but it is mentioned for what the observa-
tion may be worth.

“The best way to apply either treatment is first

" to clean the crystal thoroughly in svap and water,

then rinse thoroughly in warm, clean water. Next,
lay the crystal flat on a level surface and, placing
one drop of either solution in the center of the
surface, guide it around over the crystal face
until the whole surface is covered. Let it dry and
then repeat the job on the other side. The effect
may be increased, up to a certain limit, by repeat-
ing the treatment two or three times. Before
replacing the crystal in the holder, it should be
wiped with a very soft cloth, or a ‘piece of Japa-
nese lens tissue, to remove any particles of lint or
dust which might have settled on it.

“This treatment will usually move an 80-meter
crystal three or four kilocycles; I moved one 40-
meter AT-cut crystal nearly thirteen kilocycles.
Instead of impairing the crystals, as do most of
the hit or miss treatments such as India ink, this
one scems actually to improve the activity of the
crystal up to a certain point.

“I don’t recommend this stunt as a substitute
for proper grinding but, as an emergency meas-
ure, it is well worth while, particularly for the fel-
low who has a good frequency-measuring device.
I've managed to get several of the boys around
here to try it out and they all report good results.
Except for silvering, it is the only thing I’ve ever
found that will do any good.”

— B. P. Hansen, WOKNZ

B Strays F

WSFU points out that dial lights for receivers
without them may be operated from the filament-
heating transformer in the receiver.
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ORRESPONDENCE FROM MEMBERS

‘The Publishers of QST assume no responsibility for statements made herein by correspondents.

DIRECTOR ELIGIBILITY

107 Hanover St., Mankato, Minn. v

Editor, QST

Several members of the Board of Directors of
the League are making an effort to have By-Law
12 changed. The first sentence of By-Law 12
reads as follows: “ Any candidate for the office of
Director shall have been both a member of the
League and a licensed radio amateur for a con-
tinuous term of at least four years preceding the

receipt by the Secretary of his petition of nom-

ination, as hereinafter provided.”

It would be well, I think, to have this matter
presented to members of the League, together
with the circumstances, so that the Board might
know how members feel about the proposed
change. To that end I wish to present a few cir-
cumstances related to the proposed change.

Members should first remember that Mr.
Mathews, who has urged a change in the by-law
in January @ST and in another radio publication,
does not meet the requirements. Neither does
Mr. Blalack, who has recently stated to the Board
that he proposed to have the by-law changed if
possible.

Members might also like to know that the
Board decided at its last meeting that the by-law
was not too strict, since 30 days grace period was
permitted before a member’s name was taken
from the list of members of the League. By mail
the Board recently indicated that it wished the
hy-law to mean four years just preceding the
nomination.

I know of many amateurs in the Dakota Divi-
sion, and I am sure that the same is true in other
divisions, who take a great deal of pride in the
length of time that they have held a license and
League membership without any breaks. It seems
to me that thisis some kind of evidence of a lasting
interest in amateur radio. Is it right to reduce the
requirements for serving on the Board to a point
where almost anyone can serve as a director?

It seems important to me that active amateurs
who have demonstrated a long-time interest in
amateur radio both by keeping up their League
memberships and their licenses are the type that
should serve on the Board of Directors. Members
should realize the importance of nominating such
men to the directorship. The interests of the
League would be best served, I feel, if there were
always several eligible nominations so that mem-
bers would really get a chance to elect their repre-
sentative to the Board.
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WIBBL of the Dakota Division has suggested
that the membership certificate show the length
of time of continuous membership, to assist in the
nomination of eligible men. There are large
enough numbers of active eligible men who would
make very good directors in each division if some
effort is made to get them nominated. I hope that
members will express themselves on these points
both to their own director and to League head-
quarters,

Fred W. Young, WIMZN
Dakota Division Director

Eprror’s Note. — Lest Mr. Young unwit-
tingly cause misunderstanding as to just what
has been proposed in the way of change of by-
laws, it should be mentioned that the only
formal proposal now before the Board for study
would not change the present requirement for
four years’ continuous membership in the
Teague. Nor, basically, would this proposal alter
the present requirement that director candidates
shall also have been licensed amateur operators
for the same time. With respect to the latter
point, however, it would provide that lapses in
license term for periods not exceeding ninety days
would not disqualify. The intent is said to be to
allow leeway for F.C.C. delays in handling the
renewal applications, delays arising from uninten-
tional errors in making out applications, etc. —
the recent elections having shown that most
“breaks”’ in license continuity were due to such
technicalities and not to actual lapse over an ex-
tended period. Neither Mr. Mathews’ nor Mr.
Blalack’s eligibility status would be affected by
the change proposed. :

TT°S NOT “"MASONITE**—IX’S
“PRESDWO0O0D*

725 Third St., Kalamazoo, Mich.
Editor, QST:

I have frequently noticed in the pages of QST reference
to “ Tempered. Masonite'’ as a suitable material for panels
and the like, As this particular terminology is one of my pet
gripes, I am writing a mild protest. ‘ Masonite’ as it is
known in the building trade is an insulation board made in
two standard thicknesses, 4’ and 1/, There is no such prod-
uct known as ‘‘Tempered Masonite.” The Masonite
Corporation, makers of Masonite, hold the patent on a
material called *Presdwood.” It is this latter material
which makes the fine panels. *“Presdwood" is available in
an oil-tempered form known as ‘Tempered Presdwood’
and a8 such is a vastly better material for radio usage. Both
varieties of board are obtainable in Yo'/, ¥}, Ue¢”’, 4"
and #¢” thicknesses. Tempered Presdwood is also avail-

(Continued on page 84)




OPERATING NEWS %8 &,

F. E. HANDY
WI1BDI, Communications Manager

E. L. BATTEY

WI1UE, Asst. Communications Munager

T *‘big event’’ of the season for those
to whoin amateur radio means simply “ DX’ will
he over about the time you read these words. We
expect the contest participation in this continent
may approach the record set by the “SS”
reported elsewhere in this issue.

Operating with e.c.0.’s came up substantial-
ly in this DX contest. The use of the QHM-QML
series of tuning designation added much to op-
erating efficiency where it was used. The contest
proved that the foreign DX stations have a very
real control, and the power to direct us (helpfully)
where to transmit. We suggest all stations in
foreign lunds at once make MH-MIL-HM-etc.
tuning designations of frequency the universal
order. It will help to reshape DX operating for
the better.

E.c.o.’s and self-excited oscillators admittedly
have greater flexibility in getting about the bands,
having potentially large advantages. There has
been a growing feeling that the e.c.o. is definite
retrogression in the matter of “frequency in-
surance,” however, and also retrogression in
many cases in signal quality and frequency sta-
bility, as well. This is a serious indictment, not
so much of the technical principle as of the oper-
ating practices involved. Tt also becomes in-
creasingly true that the more amateurs change to
e.c.0. and s.e.o., the less important the udvantages
to us personally in having such equipment, cx-
cept for specialized emergency applications, since
the stations equipped can ‘“come to our fre-
quency,” making it unnecessary for us to fly
about (butterfly fashion) to make QSOs.

There is no good reason why the whole fra-
ternity and each of us individually should
suffer from a “plague” of poor e.c.0.’s wantonly
operated. Until the animal is made fool proof,
each of us who builds one should consider that
he has no right to operate it until the note and
signal are just as closely the equivalent of that
produced by quartz-controlled rigs as contem-
plated by the requirements of our F.C.C. regu-
lations.

On e.c.0.-s.e.0. practice: All good general
operating rules should be remembered and ap-
plied when using a “rubber” oscillator. Above
all, make calls short, and pause frequently to
listen. Do not attempt to break into routine com-
munications, or you may deserve all that is said
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to you and the low opinion other operators will
form of your behavior. Use discretion, and al-
ways wait until they sign off unless you have
something of public-emergency importance. Un-
til the sign off, attention of an operator is fo-
cussed on his QSO. The moment this operator
listens, at the end of a contact, is the time to be
ready with a call.

Remember that (QRM is always resented
whether it is deliberately caused or not. Consider
that the responsibility for causing interference is
yours, and your reputation depends on the way
in which you operate, and that you want to be
considered a gentleman instead of a pirate.

In tuning up never swish from one irequency to
another. Tune up the oscillator by your receiver;
never allow the final amplifier to be on the air
when tuning. Tune near but not exactly on either
station’s frequency, as well as using discretion
in choosing your time for making a call. If work-
ing DX, remember that the DX amatcur is
going to work stations he can pick out of the
QRM, not any of the ten stations piled up on his
own frequency if none is outstanding in strength,
but the station of the good operator out about 12
ke. in the clear! And after you have moved near
a frequency to work a station, remember to move
off again after you are through, so that others
will have a chance. Do not open up with a CQ
or a random call giving what amounts to delib-
erate interference to others! Do as you would be
done by.

~ F. E. H.

BRIEFS

36-Mc. DX

Paul Muller, W1HXE, Lawrence, Mass., reported hearing
(+5ML on that long-to-be-retnembered day, June 5, 1938,
when DX was pouring through on ‘“‘five meters."” He has
now received a confirmation from GSML which states that
W1HXE's reception checks perfectly with transmissions
from ML. HXE logged GSML on 56 Mc. at noon, EST,
5 85-6. SM L was running 300 watts to a vertical 4-element
stacked array.

Polish DX Contest

Polski Zwiazek Krotkofalowcow, Polish Section,1.A.R.U.,
announces a 1939 DX contest for Polish amateurs and those
throughout the rest of the world. The competition starts at
0001 GT, April 16th, and continues until 2359 GT, April
30th. Additional details are not available at this writing,
but it is expected that rules will be along the order of the '38
Polish contest. (See page 66, May 1938 QST'.)

0ST for



PPIEIZES FOR BEST ARTICLE

The article by Mr. J. Camden, VE3GZ * wins
the C.D. article contest prize this month. Fach
mopth we print the most interesting and valuable
article received marked *for the C.D. contest.” .
Contributions may be on any phase of amateur
operating or communication activity (DX, 'phone,
traffic, rag-chewing, clukbs, fraternalism, etc.) which
adds constructively to amateur organization work.
Prize winners may select a 1938 bound Handbook,
@ST, Binder and League Emblem, six logs, eight
pads radiogram blanks, DX Map and three pads or
any other combination of A.R.R.L. supplies of
equivalent value. Try your luck. Send your con-
tribution to-day!

The “How” of a Good Fist

BY J. CAMDEN, VE3GZ*

TBERE are many rotten fists on the air. When you
speak to anyone about his poor fist, he usually has what he
considers a good excuse. As a general rule, itisa ‘“glassarm”
or a *“poor key."” The writer has yet to see a key with which
it was impossible to send good code, even though the speed
might be low. It is absolutely necessary that all dots should
be the same length, all dashesshould be the same length, and
all spaces should be the same length. If one will take a key
and bugzer and sit down to a little practice it is amazing
what can be accomplished. Most operators with poor fists
ure trying to send much faster than the condition of their
arm will permit. The arm must be in condition or it will seize
or cramp in the middle of a letter and spoil the sending.
Almost any glass arm can be cured if the owner of that arm
is willing to do something about it.

The chief effect of a glass arm seems to be poor timing.
This can only be cured by slowing down and learning the
¢ode over again. The correct grip of the key is very impor-
tant. According to an article by T. R. McElroy,
which appeared in QST some months ago, the
correct way to take hold of the key is to space
the thumb and the first two fingers evenly around
the edge of the key. L have found that the fingers
should be slightly curved and the forefinger
should tend to be slightly on top of the key. The
back of the wrist should be parallel with the op-
erating table. The whole hand and arm should
be firm but flexible, not rigid. The wrist should be
kept off the table. At first it will be found that it
is practically impossible to keep the arm from be-
coming rigid. This can be cured by sending a
string of dots, slowly at first, taking great care
that each dot is the same length and the spacing
between them is uniform. It will takea lot of prac-
tice to cure this stiffening of the arm, but it can be done in
this manner and will be well worth it. When the arm is
properly loosened up, it will be possible to send uniform dots
for a period of at least a minute, without cramping the arm
or materially tiring it. The dots, however, must be kept
uniform, or the practice is worth nothing. When the arm
has been loosened up in this manner, it is time to start send-
ing individual letters. These should be taken quite slowly,
and great care should be taken with the length of dots and
dashes and the spacing of them. Some will probably claim
that they can’t send certain letters unless they send fast.
Their arm is not properly loosened up. Anyone who can send
fast properly can also send smoothly and evenly at low
speeds. When you are satisfied that your arm is loosened up
and that you are making your characters properly, it is time
to start sending words. This may be done by sending from a
book, or by chewing the fat with your best friend on the air.

* 57 Strathcona Ave., 8,, Hamilton, Ont., Canada.
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However, you must forget the other fellow's speed and send
ut the speed that you can send evenly and smoothly. It is
also advisable to spell out each word, so that you don’t get
too much practice on some letters and not enough on others.
You should be able to send for one-half to one hour solid
without your arm tiring appreciably. All the while you are
sending, you should be looking out for incorrect spacings and
timing. This slow speed may seem very boring, but unless
you can control your speed you cannot control your spacing
and timing. Every time you resist a desire {o speed up past your
natural speed you have won a point toward good sending.
‘When your arm is properly loosened up you will know it.
It will feel different when you are sending and your sending
will have a new positiveness and sound. Then, and only
then, ig it time to speed up. The speed should be increased
gradually, making sure that the feel and spacing do not
change. When you have fully developed your fist you should
be able to send at any speed from eight to twenty-two, or
faster, evenly and correctly and for an indefinite period
without any signs of cramping or undue tiring. It can be
done. The writer licked a glass arm by following the very
suggestions set forth in this article. Yours for a better fist.

Fire Disaster, Val d’Or, Quebec

On February 11th the mining village of Val d’Or in north-
ern Quebec was almost wiped out by fire. All existing com-
munication was cut off between that town and Kirkland
Lake, Ont., the nearest city. VE3ALT was asked by several
agencies in Kirkland Lake to see if he could get through by
amateur radio. After seven hours of effort he contacted Dr.
Fisher, VE2MT, the next morning; 3.9-Me. 'phone sched-
ules were then arranged with VE3AGG, also of Kirkland
Lake. These three stations maintained contact throughout
the day and provided the outside world with all news coming
from the stricken town, rendering valuable assistance both
to the railway and to the relief agencies.

W4FNC, O.P.S., Ware Shoals, 8. C., has just submitted
an application for W.A.S, award and claims a record for
working all states on 1.75-Mec. 'phone in seven months. All
states were.worked from July 22d, '38 (when he received his
license) to February 22d, '39. For good measure he threw in
a contact with Puerto Rico!

. Group at Columbia, S. C., December 4, 1938.
left to right: Gus Browning, W4BPD, O.P.S.,
75-Mec. 'Phone Net; Charles Furr, W4BNN,
ivian E. Howell, W4CZA, R.M.-O.R. S.,

\f
. S.C. 3.5-Mec. C.W. Net: Ted Ferguson, W4BQE,
M., H. L. Caveness, \V4DW .R.S., Director
anoke Division;

Bannie L. Stewart, W4CE, P.A.M.-
0.P.S.-0.R.S.

Standing, left to right: J. C. Whittington, W4FNGC,
0.P.S.; Charles F. Kirkwood, W4FFO, O.P.S.; J. K.
Chapman, W4COL, O.P.S.; Sanders R. Guignard,
W4DQY, O.P.S.; R. D. Bass, W4C C. O.P.S.: George
W. Warren, Jr., W4EX]J, O.P.S.-E.C.; R. D. Mitchell,
W4EDQ, OP.S Claude H. Raszsdale, Jr., WAEGH,
0.P.S.; Roy H. Setzler, W4ETF, O.P.S.; Walter L.
0’Cain, W4DPN, O.P.S.; (‘. I.»nnon, W4ECG,
O.R.S.; Joe Walkcr, W4DNR, O.R. S., Asst.-t0-S.C.M.-
on-Emergency CoSrdination; J. ‘Allen Davis, W4CZN,
O.R.S., N.C.S.-A.A.R.S. S.C. Net.




West Virginia Flood Emergency

R,uuo amateurs in West Virginia were called into
emergency service, on February 3rd, as wire communica-
tions with Logan, Madison, Danville and Ivydale were cut
off by flood conditions.

On the job at Logan were WSPNE and WS8KHB on 1.75-
Me. 'phone, working with the American Mutual Emergency
Net, and WSELJ (S.N.C.S., A.A.R.S.) and WSLGB on
3.5-Me. c.w., working with the West Virginia State Net.
At Madison W8SNO on 1.75-Mec. 'phone did some aplendid
work in keeping Madison in contact with Charleston. The
snow was 80 heavy in the mountains that for at least two
days Madison's telephone communication was disrupted.
WS8SNO had an output of only 12 watts. W8NSE at Ivydale
was without power for 12 hours and had to use batteries for
most of his transmissions.

Qutstanding during the emergency period was WS8SES
(1.75-Mec. 'phone) of Dunbar, outside of Charleston. On the
night of February 3rd, with communication needed by the
isolated towns, he raised WI9HQD, Harrisburg, Ill,, who
contacted WS8MOL, A.R.R.L. Emergency Codsrdinator of
Huntington, W. Va. WSMOL in turn contacted WSDMF,
who established communication with Logan. Yeoman serv-
ice was rendered by members of the American Mutual
Emergency Net in clearing and keeping clear the frequen-
cies used by the 1.75-Mec. 'phones in West Virginia. W2JLQ,
Woodmere, L. 1., was particularly helpful in this respect,
contacting W8SES and finding out his needs. With the
frequencies cleared W8SES and WSPNE handled much of
the urgent traffic for Western Union and others. Half hourly
schedules were kept with the A.M.E.N. until 6:00 A.M. on
Saturday, the 4th. The emergency frequencies were moni-
tored all day Saturday, with W1AW assisting in this work.
W2JLQ resstablished contact with W8SSES at 6:00 p.M.
when SES advised that Logan, W. Va., had a telephone line
once more. Madison, however, was still without communica-
tion, and W8SNO was operating with a portable rig. Many
urgent messages were handled from Madison. At 6:30 p.M.
W2KVW took over trom W2JLQ the control of the fre-
quency-monitoring network. The circuit closed at about
midnight, upon advise from West Virginia that traffic would
not warrant a continuance of schedules. However, a special
schedule for 6:00 a.M., Sunday, was arranged between
WS8SES and W2KVW. At that time it was reported that
telephone service to Madison had been restored.

‘W8PNE and WSKHB of Logan handled W.U. traffic, in-
cluding a death message. A.P. dispatches were copied from
Huntington for the Loogan newspapers. The 3700-Kc. State
Net was on for at least 12 hours, handling reports on river
conditions. WSELJ handled messages for the American
Legion and Red Cross, assisted by W8LGB. Through
WSELJ-WSKHB, wire for the telephone company was
ordered, as well as costs and blankets for the American
Legion. Normal contact with Logan was reéstablished by
about noon of the 4th, but amateurs continued a close watch.
WS8NSE, operating with water surrounding his home, and
on a portable supply, 2 watts input, worked into the 3700-
Ke. Net. In addition to WSDMF (Charleston), W8CZ also
handled tratfic between Huntington-Charleston-Logan, in-
cluding distress messages and some W.U. traffic, via the
C.W. Net. W8FNM, Detroit, Mich., handled 'phone traffic
in conjunction with WSDMF. W8RFYV, Vanderbilt, Mich.,
stood by with his 3.9- and 1.75-Mc. rigs, ready to lend
assistance. WSATT, Nellis, W. Va., assisted in the handling
of tratic on 1.75-Mc. 'phone. W8NAU and WS8MCL of
Bluefield, W. Va., were active on 3700 kec. In Huntington,
several hams * nearly got their feet wet,” namely WSEL,
‘WS8QEC and W8BDD. The flood waters necessitated their
moving. W8SFT and WS8BWK were helpful to WS8QEC,
sending river reports. At Wheeling, preliminary prepara-

tions for service were made by WSBWK, A.R.R.L. Emer-

gency Codrdinator, W8BTV, WS8DYB and W8HD, S.C.M.,
but conditions did not reach the point where amateur com-
munication was needed.

Those participating on the 3700-kec. W. Va. C.W. Net
who were either O.R.S. or A.A.R.8. included WSELJ, BTV,
CZ, BWK, DYB, LGB, LII, HUK, KYJ, MCL, NAU,
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PSR, PTJ, NSE and HD. 1.75-Mc. 'phone participants in
‘W. Va. included WSMOL, W8SNO, W8QFN, WSPNE,
WSHHH, WSSES, W8KHB, WS8DMF and WS8ATT;
WSLNR assisted at WS8SES., Working with the American
Mutual Emergency Net in monitoring frequencies and
assisting in general were the following: W1PI, LOS, DAYV,
CPI, LGZ, ERX, KFA, KXM, KPW, IKR, IDL, JMJ,
W2JLQ, KVW, AFR, HAC, HAP, HRZ, JHC, LUI, KFA,
IUQ (had 7-Mec. branch of A.M.E.N. ready for action had
they been needed), HLI, LBF, LDB, KON, JNQ, W3FDY,
FMF, BIL, W4EWP (handled some traflic from W, Va.),
WSEZH, WSHHO, QYL. RSR, RTX, PDU, EDK, PMG,
FYN, W9FRZ, ZXS, ZUY.

C€Q ML, ETC.

Attention has been called to one defect in the present
practice of using the QHM, QML series as an indication of
what part of the band you will start tuning. The procedure
generally is to call the usual CQ and, with the final call-sign,
include the appropriate indicator (LM, MH, etc.). It is
necessary to wait until the fellow is all through with his CQ
before knowing where he intends to tune; if he doesn't hap-
pen to select the portion of the band near your frequency,
the time you spent listening to him is usually wasted. It is
now suggested that the indicator be included as a part of the
('Q call in order to show immediately where you will tune
and allow those listening to either adjust their transmitters
to that part of the band where you will tune, or enable them
tolook for a CQ from another station. W3CAB suggests that
this new procedure be standardized as follows: CQ CQ ML
(etc.) DE W3CAB, repeated several times until the final
call CQ CQ ML DE W3CAB W3CAB W3CAB ML K.
Give it a try.

M.E.N.

The Missouri Emergency Net operates each Sunday at
8:00 a.M. CST. Procedure is as follows: The Net Control,
operating on 3775 kc., uses the general cull MEN. Following
each call the entire 3.5-Mec. band is monitored for answers.
At the end of fifteen minutes the net is considered formed
and the control repeats the calls of the stations in the net
and their frequencies. Each station in turn is then asked to
act as N.C.S,, contacting all the other net stations and then
gigning. This finally leaves just two stations in the net so
the order of listing is changed each drill so that one station
will not always be at the end of the roll. This system gives
all hands experience at handling the control job and enables
everyone to familiarize himself with the frequencies of
active Missouri stations in case contact were needed in
emergency. There is no rag-chewing and no traffic handled.
on the net, it being more of a weekly mobilisation of Mis-
souri stations than the term *‘net’ ususally implies.

(i2PL will be on the 1.75- and 3.5-Mec. bands until the end
of March for DX contacts.

W2LRC, Richmond Hill, N. Y., and W8RGC, Paxinos,
Pa., held a continuous QSO on February 5th, from 1:00 p.u.
until 8:15 p.M., seven hours and a quarter, at the end of
which period the rag had been quite thoroughly chewed!
They did not continue this contact over such a long period
as & mere stunt, however. Their idea was to test the relia-
bility of low power over a protracted period. W8RGC used a
L6 crystal oscillator with 15 watts input, powered from a
Mallory Vibrapack and 8-volt storage battery. W2LRC
used a 6L6 c.o. with about 27 watts input. Operation was
on c.w. in the 3.5-Mec. band.

0BS,

The following is & supplement to the list of A.R.R.L.
Official Broadeasting Stations in October QST (page 71):
W2JUX, W4CUE, W5GED, W8GAV, W80QU, W9UNQ,
WOWTD, W9ZIZ, WIZSX, VE4EO, VE4NQ.

0ST for




BRIEFS

A new style “round table' was inaugurated by a group of
six Chicago stations on February 16th. In the case of this
round table each operator visited and operated each of the
stations involved. It worked as follows: Each operator at his
own station established contact with each of the other sta-
tions. The key station/operator, WOIQWR (who furnished
the only automobile used), left his shack at 12:47 p.m. and
went to WOVEZ, who in turn took the auto and went to
WILSQ. WILSQ went to WOIWNA; WOWNA to WORMO;
WIRMO to W9SOZ; W9SOZ to WIQWR. This rotation
continued until each participant had visited and operated
all of the other stations. A relief operator, WOKRK, was
used to take over the station of the operator who was en
route. Upon completion of the circuit, putting WIQWR
back at his own shack, the total mileage was 82.6. The
purpose of this unique stunt was to discover how the six
transmitters sounded at six different locations over' six
different receivers. Elapsed time was 5 hours, 38 minutes.

American Legion Net

An American Legion Net to cover the State of California
has been organized by W6BVC and W6ZM, A.R.R.L.
Route Manager for the East Bay Sect