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MINIATURE COMPONENTS
FROM STOCK...

UTC Sub-Ouncer units fulfill an essential requirement for miniaturized components hav-
ing relatively high efficiency and wide frequency response, Through the use of special
nickel iron core materials and winding methods, these minfature units have per-
formance and dependability characteristics far superior to any other comparable items.
They are ideal for hearing aids, miniature radios, and other types of miniature electronic equipment.
The coils employ automatic laver windings of double Formex wire...in a molded Nylon bobbin. All
Insulation s of cellulose acetate, Four inch color coded flexible leads are employed, securely anchored
mechanically, No mounting facilities are provided, since this would preclude maximum flexibility in
locatlon. Units are vacuum impregnated and double (water proof) sealed. The curves below indicate
Alternate curves are shown to indicate operating charac-

fred
1erlstacs in vanous typlcal applications.

.C. . List
Type Level Pri. Imp, ig Pri. Sec. Imp. Pri. Res. Sec. Res. Price SUBOUNCER UNIT
*S0-1 Inout + 4V.U. 200 0 250,000 16 7650 $5.60 Dimensions....9/16” x 5/8 x 7/8%
_ ” 50 62,500 Welght..... AT TR
$0-2" " interstagg/3:1 TV 10,000 4 90,000 775 1850 560~
*$0-3 Plate to Line + 20V.U. 10,000 3 mil. 200 1300 30775607
25000 15mil. 500
ut F30 VU 30,000 romil_ %0 1800 43 560
Reactor 50 HY at 1 mil. D.C. 3000 ohms D.C. Res. ) ' 5.10

S(!~6 Output __t2ovu 100,000 .5 mil. 3250 38

“\mpedance utm fs fixed, 1250:] 1, 1:50 for SO-3. Any impedance between the vaiues shown
may be employe:

FOR HEARING AIDS AND ULTRA-MINIATURE EQUIPMENT

UTC Sub-SubOuncer units have exceptionally high efficiency and frequency range in their ultra-miniature
size. This has been effected through the use ot specially selected Hiperm- Alloy core material and special
‘winding_methods. The constructional details are identical to those of the Sub-Ouncer units described
above. The curves below show actual characteristics under typical conditions of application.

D.C. List

Type Application Level Pri. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res. Price

§50-1 Input + 4v.u. 200 0 250.000 135 3700 $5.60
50 . 62,500 .

§ "SS0-2 _interstage/3:1 T 4V.U. 10,000 90,000 750 3250
75503 Fiate o Line TI0VAL 10,000 Tmil 700 7600 %
- 25/000 15mil__ 500 .
§504 "~ "output TE VI 30,000 Tomil 50 7875 is 560
§505  Reactor 50 AV at 1 mil, D.C. 4400 ohms D.C. Res. €10
’ uNIT S .
sus s"“"““;‘ls," x4 s e §50:6 " Guptut TR0V, 100,000 B0 4760 EX] 5.60

*impedance ratio Is fixed, 1250:1 for SSO- 1, 1:50 for SSO-3 Any impedance between the values shown
may be employed.

150 VARICK 'STREET NEW YORK 13. N. Y.
RT DIVISION: 13 EAST 40th STREET. NEW YORK 16, N. Y., CABLES "ARLAB"
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THE EDISON RADIO AMATEUR AWARD

To gain greater recognition for the many vital and humane
public services performed by radio amateurs, G. E. offers
the Edison Radio Amateur Award for 1952

Who is eligible for the Edison Radio Ama-
teur Award: Radio amateurs eligible for
nomination will bethose men and women

who, during 1952, have performed a .

meritorious public service on behalf of
an individual or a group, in a disaster
area, in civil defense, or in similar situa-
tions.

Nominations may be made by any ama-
teur, club, association, or individual fa-
miliar with the service performed.

Winner of the award will receive the
Edison Radio Amateur trophy in a public
ceremony in a centrally located metro-
politan city. National recognition will be
accorded the winner of the award, and as
a token of appreciation for his service,
General Electric will present him with a
24-hour watch to clock DX accurately.

How to nominate a candidate: To nomi-
nate a candidate for the award, you need
only submit his name, address, call let-
ters, and a description of the service per-
formed.

Entries will be reviewed by a distin-
guished group of impartial judges, and
the decisions of the judges will be based

on (1) the greatest benefit to the indi-.

vidual or group (2) the greatest amount

of ingenuity and sacrifice displayed in
performance of the service.

Y our candidate must hold a radio ama-
teur’s license issued by the F. C. C., Wash-
ington, D. C., and the service must have
been performed while he was pursuing
his hobby as an amateur within the con-
tinental limits of the United States.

Your letter must be postmarked not later
than December 31, 1952.

Judges who will decide which candidate’s
achievement is most worthy of the award,
are:

Mr. E. R. Harriman, President, The
American Red Cross.

Mr. G. E. Sterling, Commissioner,
Federal Communications Commission.

Mr. G. L. Dosland, President, Amer-
ican Radio Relay League.

Winner will be announced on or before
March 1, 1953, and the award will be
publicly bestowed soon thereafter.

Employees ofthe General Electric Com-
pany may nominate candidates for the
Edison Radio Amateur Award, but are
not permitted to receive the award.

Choose your candidate . . . prepare your letter of nomination . . . and mail to
Edison Award Committee, Tube Dept., General Electric Co., Schenectady 5, N. Y.

166-1810

*= GENERAL ELECTRIC =*

1




exceptional features of the 75A-2

LINEAR CALIBRATION DIAL:

All divisions are same width.
On the 160, 80, 40, 20 and
15 meter bands, each division
equals 1 kc. The dial is ac-
curate within 1 kc to 21.8
mc, and 2 kc between 26 and
30 mc after calibration. This
all adds up to exceptional
band spread and accurate dial
setting.

NOISE LIMITERS:

The phone limiter is a series diode
type that automatically adjusts the
threshold of limiting to signal level for
optimum performance. Can be turned
on or off by front panel controls. The
c¢w limiter is a shunt diode type fol-
lowing the first audio amplifier. Pro-
vides front panel control of limiting
level. Limits both negative and posi-
tive peaks.

CRYSTAL FILTER:

Factory adjusted. Selectivity
is variable in five steps from
4 kc at 6 db down to about
12 kc at 60 db down with
selectivity knob at zero —
crystal filter out. With selec-
tivity knob at 4, bandwidth
is approximately 200 cps at
6 db down and G.5 kc at GO
db down.

WITH the Collins 75A-2 you'll pick out signals you've never been able
to hear before. Two noise limiters, one for cw and one for phone, hold
interference to below signal level. Nerve-wearing noise is reduced, and by
clipping interference the limiters help you identify and copy otherwise
unreadable signals.

For cw reception, highly stable BFO injection and an effective crystal
filter give pinpoint selectivity with only slight loss in gain. Linear dial
calibration, exclusive in the 75A-2, provides easy “resetability.” These
satisfying features have been designed with the respected Collins skill,
and form part of the receiver that has friends throughout the world.

FOR THE BEST IN AMATEUR RADIO, IT’S . . .

COLLINS RADIO COMPANY, Cedar Rapids, lowa
11 W. 42nd St.. NEW YORK 18

1937 Irving Blvd., DALLAS 2

2700 W. Olive Ave., BURBANK

[\V)
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Accepted and praised
expert in the

A Ham’s Dream—Communications
Receiver SX-71 double conversion set,
NBFM limiter stage. 538 kc to 34 mc,
in 5 bands. Plus A 46 to 55 mc band.
Temperature comp.; voltage regulator.
1 rf, 2 converters, 3 i-f stages. Xtal.
filter, 3-position selectivity. 115 V. AC,
11 tubes, regulator, rectifier .  $199.50

Precise Selectivity—The $-76—Double
conversion with 50 kc 2nd i-f. 4-in. “'S”
meter. 540-1580 kc, 1.72-32 mc in 4
bands. 1 r-f, 2 converters, 2 i-f stages.
S-position selectivity. Phono input jack,
3 watt output. 115 V. AC, 9 tubes, regu-
lator, rectifier . . . . . $169.50

Low Price—High Performance!—$40B
—540 kc to 43 mc in 4 bands. Electrical
band spread. Temperature compensated.
1 r-f, 2 i-£ 3 watt output. Built-in
speaker. 115 V. AC only, 7 tubes, plus
rectifier. (S-77 —same as S-40B, for 115
VACorDC) . . . . . $99.95

The Finest Buy in SW!—The $-38C—
Best performance per dollar! 540 ke to
32 mc in 4 bands. Maximum sensitivity
per tube—far outperforms ordinary sets.
Built-in speaker. 115 V. AC or DC. 4
tubes plus rectifier $49.50




by the most critical

world

The American Amateur
Radio Operator

'The first Hallicrafters radiowas  facturers combined. Yet today,
built specifically for the ham these Hallicrafters sets are still
operator more than twenty years - desi gned specifically for the most
'ago. Today, Hallzcrafters sell  critical ¢ expert in the world—the

moge communications sets to Amemcan amateur operator..

“the armed forces, professionals = There is no higher standard . . .
and hams, than all otber manu- - in the wotld’

halllcraﬂers

"Tbe Radzo Man’s Radzo

(EADING MANUFACTURER OF PRECISION RADIO AND rélevnSth,' + CHICAGO 24, ILLINOIS




MY RO 8 sl WVidslallives

Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL ofticial elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in O.57. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO and OBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addmon to station and leadership appmmments for Members, all amateurs
ir the United States and Canada are invited to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DI\'ISION

Eastern I’cansylvama WJIBXE fohn H. DuBois 2219 Rhawn St Philadelphia 15
Maryland-Delaware-13.C. WIOMN James \V. John 29 Fawcett St. Kensington, Md.
Southern New Jersey w2ucC Tayd L. Gainey Hoffman Ave.& Marlton Pike Merchantville
Weatern New York W2SV Fdward Grat %1 King Tanawanda
Western MPennsylvania w3 Ernest J. Hlinsky 500 Rnerhwood Ave. Farrell
. AENTRAL DIV[SION
[llinois WOKQL K. nd 135 S, Sth S . ~pringticld
indiana WODGA Clitford ( McGuvyer ' 52! South (;ovcrnor St. Evanasville 13
Wisconsin WORQM Reno W. Goetsch 929 S. 7th Ave. \Wausau
DH\OTA DIVISION S
North Dakota ‘AVKP Everett £, Hill 1527 Rifth Ave.[So. Fargo
South Dakota \\ ﬂRRN J. W, \lkorskl 1900 South Menlo Ave. Sioux Kalls
Minnesota W6MNX Charles M, Bove 1611% E. Lake St. Minneapolis 7
__DELTA DIVISION
Arkansas WSLUX Fred Ward 520 South Mapiec St.. Harrison
I.ouisiana WSGHF Robert E. Barr Rox 440 Springhill
Mississippi WSIHS \urman B. Feeha . (). Rox 491 Crulfport
"l ennessce WHCXY Mark M. Howcllc 109 Dixie Lane Oak Ridge
GREAT LAKES DIV ISIOP\ ,,,,,, _ _
Kentucky W4KKG I.wW. Lyle, jr. { Jetfersontown
o W8DI.Z Norman C. MacPhail 340(.|dd1ngs S.E. Grand Rapids
W3AJW John E. Siringer 2972 Clague Rd. Cleveland 16
- HUDSON DIVISION N
1 New York W2ILI Stephen §j. Neason 794 River St. Trov
N. \’ Cc.e Lonx Island W20 RLI Leorge V. (Cooke §8-31 239th St. Rellerose 6, L. I.
Northern New Jersey W2VQOR L.loyd H. Manamon 41014 Fifth Ave, Ashury Park
e MIDWEST DIVISION
lowa PP William G. Davis drd St. Mitchellville
IKansas \’k BICV Earl N. Johnston 624 Roosevelt Topeka
Missouri WAGBI ¢larence L. Arundale mm South Jefferson Ave. Springfield 4
Nebraska WACBH Flovd B. Campbell 3 W. 8th St. North Platte
- NEW_ENGLAND DIVISI()N
< onnecticut WIHYF Roger . Amundsen ¥D 4 Ridgefield
aine WIPTL Orestes R Brackett a-oodnch St. Bingham
Eastern Massachusetts er\l P Frank L. Baker, jr, 91 Atlantic St North Quincy 71
Western Massachusetts VIEOB Victor W, Paounotf 702 Rogers Ave, West Springheld
New Hampshire Wl(yMH Carroll A, Clurrier 14206 Belmont St, Manchester
Rhode Island W1CTH Rov B. Fuller 17 Ledge Road ¥ast Greenwich
Vermont WIFPS Raymond N. Floo 2 Marlboro Ave, Brattieboro
—NORTHW EQTLRN DIVISION
Alaska JIN (,!anvncrson 938—3rd Ave. Anchorage
ldaho W7iwu Alan K. 2108 Trene St, Boise
Montana WIKGJ KEdward (r Browu 421 Yellowstone Ave, Billings
Oregon '7MQ J. E. Roden 519 N.W. Ninth Pendleton
Washington W7CZLY f.aurence Sebring Route 2, Box 334 tiverett
PACIFIC DIVISION..
Hawaii KHO6RU John R. Sanders ¢/0 Mackay Radio & Tele- ~Honolulu
o gmph Co. lnc., Box 2993
Nevada w7JU Ray T. Warner S39 Rirch St. Roulder City
santa (‘lara Valley WoI.7ZL Rov I. Couzin 16615 Englewood Ave, 1.08 Gatos
kast Bay woiz Ray H. Cornell 909 Curtis St. Albany 6
San Pranmsm W6ATO R, F. Czeikowitz 243 Colon Ave. \m l-nncisco 12
W6CKV Willie van de Kamp REFD 1, Box 492A §
“un Joaquin Valley W6FY M E. Howard Hale 741 E. Main St. T urlock
ROANOKE DIVISION
North Carolina W4DLX | C. Greenslen 1832 Loyic Ave. Charlotte
South Carolina W4ANK Hunter Wood 1702 North Rhett Ave. North Charleston
Virginia WAFRR H hdzar Lmdauer Route 1, Box 431 Annandale
\West Virginia WEMCR John T, Milburn
_.ROCKY MOUNTAIN DIVISION
(. olorado WwWalQz M. W. Mitchell 1959 Uinta St. Denver 7
tItah WIUTM Floyd 1.. Hinshaw 165 East 4th North Bountiful
Wyoming W7HNI A.D. Gaddis P, 0. Rox Gillette
SOUTHEASTERN Dl\ISN)N ;
Alabama W4GIW Dr. Arthur W. Woods 11 Woodward Bldg. Rirmingham.
tiastern I'lorida W4rWZ fohn W. Hollister 3809 Springtivid Blvd. Jacksonville
\Vestcm Klorida W4MNS Edward J. Collins 1004 E. Blount St. Pensacola
Creorg W4zZD James P. Born, jr. 2S First Ave., N.E. Atlanta
Wcst lndles (Cuba-P.R.-V.1.) KP4DJ William Werner 503 Ramon Llovet Urb., rnuna
. . Kio hedras. P. R.
Canal Zone KZSAW Everett R, Kimmel Box 264 CGamboa, (,.

o _SOUTHWESTERN DIVISION —
j-o8s Angeles K\'()ESR Samuel A, Greenlee 1701 Sepulveda Blvd, Manhattan Beach
Arizona W7L.VR Albert_Steinbrecher M iple Road, RFD S, Box 237 Tucqo
San Diego W 6Y\ M Mrs. Ellen White 3677 W |ghrman St. San Diego

WEST GULF DIVISION -
Northern Texas WSGE William J. Gentry 1500 Avengl L.ubbock
Oklahoma WsSGVV Jesae M. Langford 2005 W, Oklahoma. Ct. Enid
“outhern Texas WSFIF ‘Or, Charles Fermaglich o1x Aedical Arts Bldg. Houston 2
New Mexico WSNXE Robert W, Freyman -46th St. Los Alamos
e MARITIME DIVISIO
Maritime VEIDQ AL M. Crowell 69 Dublin St. Halifax, NS,
ONTARIO DIVISION .
wintario VEJIA ic Farquhar 16 Emerald Crescent Rurlington, Unt.
P QUEBEC DIVISION . e oot
Quebec VE2GL Ciordon A. Lynn K.R. No. 1 Nte. Genevieve de i
. Picrrefonds, P, Q.
J— VANALTA DIVISION. .
Alberta VE6M ] Sydney T Jones 10706-57th Ave lzdmonton, Alta.
British Columbia VETUS Wilf Moorhouse 324 Regina Ave. Lulu Island
Yukon
PRAIRIE DIVISION 2 . -
Manitoba VE4AM A. W, Morley 6 l.ennox Ave, St. Vital
Saskatchewan VESHR Harold R. Horn 1044 King St. Saskatoon

* Ofticials appointed to act temporarily in the absence of a regular ofticial.
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Cuaranleed
/
... the Mark —
of the Maker’s
Confidence in
His Product

PRs are built to PERFORM . . . under
good conditions and bad. They have
that extra measure of stability and de-
pendability BUILT-IN . . . that plus of
rugged precision that guarantees years
of unfailing service. Thousands of pre-
war PRs are still performing . . . still
right on the kilocycle! No wonder PRs
can be UNCONDITIONALLY GUAR-
ANTEED.

e 20 METERS, Type Z-3, $3.75 e 40, 80 & 160 METERS, Type Z-2, $2.75

\NI{_\}/W
‘Since “;’;* 1934

USE AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA
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THE AMERICAN

RADIO RELAY

LEAGUE, wc,

is a noncommercial association of radid amateurs, bonded for

the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the.
advancement of the radio art and of the public welfare, for the

representation of the radio amateur in legislative matters, and_for

the maintenance of fraternalism and a high standard of conduct.

It is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-

facture, sale or rental of radio apparatus is eligible to membershlp L

on its board.

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while. amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A- bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs. ’

All general correspondence should be addressed to the adminis-
trative headquarters at West Hartford, Connecticut.

Past Presidenis
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952

e 6 ¢ o o

Officers
President . . . . . . . . . GOODWIN L. DOSLAND, W¢T5N
) Moorhead, Minn.
First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas
Vice-President . . . . . . . FRANCIS E. HANDY, WI1BD}
38 LaSalle Road West Hartford, Connecticut

Secrefary . . . . . A. L BUDLONG, WI1BUD
38 LoSalle Ro::d West Hartford, Connecticut
Treasurer . . . « . . DAVID H. HOUGHTON

38 LoSalle Road West Hartford, Connecticut
e o o o ¢

General Counsel . , . . . voe v PAUL M, SEGAL
816 Connachcuf Ava., Washmgfon é,D.C.
Assistant’Secretaries . . . .. ., -JOHN HUNTOON, WILVQ
RICHARD L. BALDWIN, WIIKE JOHN E. CANN, WIRWS
38 LaSalle Road, West Hartford, Connecticut

DIRECTORS

Canada

ALEX REID..

240 Logan Ave.

Tice-Iirector: \Willlam W. Butchart...... VEGLQ
10740 107 St., Edmonton, Alta,

Atlantic Division

ALFRED C, TECK. ... .........c...., W3GEG
515 C'edar Ave., Sharon, Pa.
Vce-Director: (*harles O. Badgett. .. .. ... W3LVF

725 Garden Road, Glenside, Pa.

Central Division
WESLEY E. MARRINER............ W9AND
%44 N. Galena A\e Dixon 7 11
Vice-Director: C'harles I*. Reberg
3900 W. 10th Ave,, Gary, Ind.

Dakota Division
ALFRED M., GOWAN............... WYPHR
325 8. Menlo Ave., Sioux tulls, 8. D.
Vice-Director:

Delta Division
JAMES W, WATKINS.,.............. W4FLS
220 N, Howell Ave,, Chmtunooku, Tenn,

Vice-Director: George 3. Acton......... WS5SBMM
Plain Denunx:. La.

Greut Lakes Division

JOHN H. B

RAB WRSPF
417 Ford Blug Detroit 26, Mich.

Vice-Director: Harold E. Stricker. ... ..... W8wWz
247 W. 5th 8¢, Marysvlllr Ohio
Hudson Division
J()bEPH M. JOHNSTON............. W2S0X
423 Monmouth Ave., Bradley Lseach. N. J.

Vice-Director: George V. Cooke, fr....... W20BU
88-31 239th 5t., Bellerose 6, 1.. I., N. Y.

Midwest Division

WIL LIAM' J SCHMIDT. . ........... WQOZN
R 8. Vassar, W lchltu, ‘Kansas

‘h‘h/)‘h'edﬂf James 11, MeK
1404 8. Tenth, Snunn. Kans

Now England Division

PERCY C.NOBLE. ................. WIBVR
37 Broad st., \Westlleld, Mass.

Vice-Director: Frank 1., Baker, jr......... WI1ALP
91 Atlantic 8t., North Quincy 71. Nusa.

Northwestern Division

R. REX ROBERTS. .. ............... W7CPY
%37 Park HIill Drive, Billings, Mont,

T ice-/)im‘tor }\url W. Welingarten. ... ..... W7BG
3219 N. 24th 8t., Tacoma 7, Wash.

Pacific Division

KENNETH E. IIU(.HEb .............. W6CIs
%10 W. Orange Ave,, So. San kranelsco, Callf,
‘1ce~l)1rmm Richard . (‘zelkowitz, ... . WBATO

243 C'olon Ave.. San Jranciscu 12, Culif.

Eocmoke Division

WILLIAM H. JACOBS. ............., w4CcvQ
Route (). Rnlelyzh N.
......... 4BPD

Vice-/rirector: Gius M. Browning
135 Broughton St., 8. I., Orangeburg, S C.

Rocky Mountain Division

FRANKLIN K. MATEJKA
P. . Rox 212, Estes Park, Colo.

'1ce-Dlrzcmr Ramon 8. Walker........ WoOowWP
P, 0. Box X, Brush, Colo.

Soutbeastern Division

T.AMAR HIL
l04 Mjyrtle, C'ochran, Ga.

Vice-Director: Birnest W.Barr. . ......... W4GOR
911 Rosemary Ave., ttw. Atlanta, Ga,

Southwestern Division

JOHN R. GRIGGB.................... WKW
10412 Don Pico Rd., RI-‘D 2 Spring VnUey. Callf,

Vi lco-l)irectar Walter R. Joos. ...... ... EEKM
1315 N. Overhil} Drhe. lnglewood 3, ba]u

West Gulf Division
A. DAVID MIDDELTON.............. wsca
9 Kuy Rond Tijeras, N. M.

Vice-Director: Frank Fisher. .. .. W5AHT/AST
104 E llth ‘Pawhuska, Okla.



“It Seems to Us..”

IT'S FALL—LET'S GO!

Here in New England, it’s Fall again. The
foliage is a burst of color. Every Sunday after-
noon the front yards of the cider mills are
packed with customers. Unfortunately, Fall
in New England doesn’t last long enough.
Soon, now, the autumn foliage will have flut-
tered to the ground, the cider mills will have
closed again, and winter will be upon us.

Fall, to amateur radio, means the beginning
of another operating season, of week ends
crowded with contests and on-the-air get-
togethers of one sort or another. It’s time, too,
for that last ‘‘final” rearrangement of the
operating room, that last check on the antenna
halyards (we're positively going to check ours
this week end), that perennial promise to the
family not to spend too much time on the
air this year.

To many of us, this will be our first year in
amateur radio; we'll be especially eager to
participate in ham activities to the utmost.
But whether this be a first year, or a twenti-
eth, the wonderful thing about it is that every-
one will be equally full of enthusiasm. It’s
that fact that makes ham radio a dynamic
hobby, one that is continually growing. Why
a person becomes a ham is something no one
has ever answered satisfactorily. But last
year, some 14,000 more citizens of the T.S.
got their tickets as amateurs.

Did someone wonder if ham radio were slow-
ing down? Just mull over that tigure a bit.
Fourteen thousand potential members of the
AREC! Fourteen thousand possible members
of DXCC! We'd say 14,000 potential members
of the League, too, were it not that many
thousands of them are already members. But
no matter how you look at it, 14,000 new
hams shows that ham radio is a strong, growing
institution.

It also means 14,000 potentlal participants
in the many orgamzed activities of the League.
For those in the new group — and many of the
old-timers, too— who haven’t given serious
thought to horning in on these activities, we’d
like to have a special word. Sure, ham radio
is fun in any of its aspects, and just to work
other stations is pretty exciting for quite a
while, whether it’s a Novice learning the ropes
on 3.5 me. or a new (General Class hamn spread-
ing his wings and learning the thrill of foreign
DX. To many, the organized activities, the

contests of various sorts, are something for

the other fellow — especially contests. Forget
it; come on in, the water’s fine!

First, we want to urge every amateur,
whether Novice or higher class, League mem-
ber or not, to enroll in the Amateur Radio
lmergency Corps. Apply to your Section
bmergency Codrdinator (see the list on page
67 of this QST) or to your SCM (page 6 of
every issue). Whether you thereafter partici-
pate regularly in the emergency tests in your
area, or whether you can get in on them only
occasionally, this is one activity every amateur
should embrace. While you’re about it, too,
send for the League’s pamphlet ‘‘Emergency
Communications”’; it’s free.

Next, are the many operating appointments
that the League makes available — Official
Relay Station, Official 'Phone Station, Official
Bulletin Station, and others. You can learn
about them from another booklet you can
have for the asking, ‘‘Operating an Amateur
Radio Station.” You may find, as thousands
have, that one or more of these appointments
and the type of operating activity involved, is
just what the doctor ordered for you.

And now to contests:

Understandably, it usually takes a little
time and some pushing to get most new hams
to enter a contest, unless it be one aimed
deliberately at the beginner. We know how
it is ourselves, having sat around for years
reading contest announcements and scores, but
somehow figuring this was for only the hot
operators, all of whom (we were sure) knew
each other and would immediately spot us as
a rank newcomer. And we still remember the
first time, on a rainy Saturday afternoon, we
heard a Sweepstakes going full blast and, be-
ing a little bored, thought it wouldn’t do any
harm to see if we could work one, or maybe
two. So, despite the fact we had only one
crystal and 40 watts behind it, we tried a
couple of calls. Whooeeee! Four hours later
we had filled several pages of the log with calls
(an amazing number being contacts), were
calling to the XYL to please bring our supper
on a plate to the operating table, and were at it
hammer and tongs. True, we never did send
in that first score but score was secondary;
we’d got more action than we’d dreamed of,
and that was enough in itself. We also found
{.)hat the bug once having bitten, the bite stays

it
(Continued on page 104)



19th ARRL Sweepstakes —
Nov. 15th~16th and 22nd-23rd

How many ARRL sections and how
many stations in those sections can you
work in two week ends? If you are located
anywhere in the Lcague’s field-organiza-
tion territory (see page 6), you are cor-
dially invited to take part in this popular
annual operating activity. Any amateur
bands, 'phone or ¢.w., may be used. The
total operating time allowed each con-
testant is 40 hours. The Swecpstakes com-
prises seventy-two c.w. and seventy-two
‘phone contests! ’Phone entries are com-
pared only with other ’phone entries —-
c.w. scores only with other c¢.w. scores —
in your particular section, in the competi-
tion for awards. The week-cnd periods
starting Saturday afternoon (1500 PST
or 1800 EST) on the 15th and 22nd of
November mark the open season for SS
contacts,

A complete announcement of the con-
test, including the rules governing partici-
pution, will appear in November QST.
"'he rules will be the same as those of the
1951 SS. Amateurs in remote ARRL see-
tions who do not receive the November
issue before the Sweepstakes may refer to
November, 1951, QST for contest details.

Jontest reporting forms will be sent to
all amateurs who request them by mail or
radiogram. It is not necessary to make ad-
vance entry or to use these forms, if the
report form prescribed in November 1951
or in the next issue of QST is followed.

A R.R.L. ROANOKE DIVISION
CONVENTION

The ARRL Roanoke Division Convention,
sponsored by the Richmond Amateur Radio
Club, will be held at the Hotel Jefferson, Rich-
mond, Virginia, on October 11th and 12th. In-
formal “get-acquainted” parties will be held
Friday night for the early arrivals. Registration
starts Saturday the 11th at 9 aA.m. with the gen-
eral and technical scssions beginning at 10. An
historical bus tour has been arranged for the
ladies. Banquet at 7 p.M. followed by cabaret-
style dance with Burt Repine’s orchestra until
1 aA.M. “Duteh” breakfasts Sunday followed by
mobile judging at Bryan Park.

The Richmond Club has planned the finest
in programs, food and entertainment for this
first Roanoke Division convention in eleven
years. Advance reservations should be made to
P. 0. Box 1985, Richmond, Virginia, to insure
that a place is available for everyone. Send hotel
reservations dircet to the Jefferson, mentioning
the RARC, to take advantage of the special block
of rooms that has bcen set aside. Registration
fee $6.50, including banquet and dance.
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e Strays "%

An Associated Press item, called to our atten-
tion by W2MM\V, points out that there really 7s
a town named Podunk -— Podunk, Mass., to be
precise — and the folks there are not too sappreci-
ative of the way its good name has been bandied
about in jocular vein. Huture QST Field Day
covers take note!

Excerpt from a newspaper advertisement clip-
ping furnished by W5DRW:

. . . Beautiful hair beyvond your wildest dreatns can be
yvours with the scnsational new method of permanent wav-
ing—Television Control Waving. $10.50 up. . . .

Which TVI pattern gives the Toni?

WI1FWH, of ARRL’s Technical Information
desk, was surprised to receive a request from a
newcomer amateur for permission to build a
simple item described in the Handbook. The Iad
referred to the fine print in the volume which
reads, in part, ‘“No part of this work may be
reproduced in any form except by written per-
mission of the publisher.”

— 0 o

One of the causes of fading in radio communi-
cations, a wind phenomenon in the ionosphere
¢losely resembling surface winds, is being investi-
gated by the National Bureau of Standards. Ob-
servations on a regular monthly schedule are
coirdinated with similar observations made by
scientists in Great Britain and Canada. Varying
in complex fashion hourly and seasonally, the
wind spceds average 160 miles per hour and have
been “clocked’ at velocities as high as 660 milcs
per hour.

HAMFEST CALENDAR

(O HIO — Saturday, October 4th, at Gray’s Armory, E. 14
and Bolivar in downtown Cleveland — the Cleveland Ham-
fest for '52, sponsored by the Cleveland Area Council of
Amateur Radio Clubs. Plenty of excellent hamfest attrac-
tions, including an auction (bring any gear you want to sell).
The program starts at noon and will end about midnight.
The preregistration price is $3.50, or $4.10 at the door.
C'ontact Julius Mosonics, W8PZM, 7715 Newport Ave.,
Parma 9, Ohio.

A ham plans to patent a narrow-band 'phone
system using f.m. with limited swing. By restrict-
ing the frequency swing to only a few hundred
cycles, and by using highly-sclective reccivers, he
contemplates amateur bands where ‘phones can
work as close to each other without interference
ay c.w. stations can. Why shouldn’t we all im-
mediately use his system?

(Please turn to page 128 for the answer)
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‘'The amplifier uses a pi-net-
work tank circuit with a
variable inductance to cover
a continuous trequency range
from 3.5 to 29.7 Mec. without
coil changing. The tube is a
1-250A, cooled by a small
blower mounted underneath
the chassis and forcing air
through the ventilating holes
shown in the top cover. A
multiband tank assembly ix
used in the grid circuit. The
panel size is 1044 by 19 inches.

¢

Pi-Network Tank Circuits for High Power

Using Available Components in Compact, Well-Shielded Construction

BY GEORGE GRAMMER,* WIDF

the pi-network tank circuit in TVI harmonic

reduction,! there has been a steady flow of
requests for specific information on using the
same principles with high power. The chief prob-
lem is one of components. To use the methods
outlined in January QST it has been neccessary
to adapt parts designed for quite different appli-
cations, and to use them under conditions where
no appropriate ratings are available.

The amplifier shown in the accompanying
phbotographs was built early this year for labora-
tory use in making checks on TV receivers, where
low harmonic radiation obviously is required.
We nceded a rig that would run in the vicinity of
500 wattsinput, and since the amplifier was going
to have to be pretty well boxed up, a tube with
ample plate dissipation and the ability to take
the input at moderate plate voltage was indi-
cated. The 4-250A looked like the best choice
because its ratings were in the right region and
its physical dimensions lent themselves well to
compact construction. Building and using the
amplifier offered the opportunity to find out
something about how components stand up in a
pi-network tank circuit.

In many respects the amplifier has, like Topsy,
“just growed.” Qur original idea of boxing up a
fairly large tube and running it below ratings,
with the object of not having to make special
provisions for ventilation and thus simplifying
the shielding, did not work out. The filament heat
alone, inside a tightly closed box, was enough to
raise the filament transformer temperature to the
point where the insulation started to smell. So a

SINCE publication of the article on applying

* Technical Editor, QST.
! Grammer, * Practical Applications of Pi-Network Tank
Circuits for TVI Reduction,” QST, Junuary, 1952,
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fan had to be added, together with appropriate
holes in the shielding to allow air to circulate.
This, fortunately, did not impair the effective-
ness of the shielding, and had the further benefit
that the unit could be operated at a full kilowatt
input without excessive heating.

The MB-401, grid circuit, which is convenient
because it permits operation on all bands from
3.5 through 30 Mec., was not originally planned
to be part of the unit but was incorporated when
it was discovered, after a satisfactory plate-
circuit layout had been worked out, that there
was just exactly enough chassis spacc left for
mounting it in a separately shielded compart-
ment. It saved the work that otherwise would
have gone into designing and constructing a
special grid coupling circuit but, like every cir-
cuit we have ever seen that attempts to cover a
wide frequency range with a single fixed link coil,

® The amplifier that supplied the basis
for this article has bcen in use in the
ARRL laboratory since ecarly this year,
and considerable interest in it has been
shown by the many visitors to Head-
quarters who have scen it. Although it
should be possible to duplicate the unit
without undue difficulty, the primary
purpose of the article is to discuss some
of the problems of adapting components
to the pi-network tank circuit and the
neccssary precautions in their use,
rather than to give a bolt-by-bolt de-
scription of the construction. The actual
layout used in an amplifier can be varied
over a considerable range to suit the
builder’s taste, provided some impor-
tant principles are observed.
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does not maintain anything like uniform loading
on the driver stage through a coax line. However,
we had far more than enough driving power avail-
able and as a result found it possible to feed
sufficient driving power through a 75-ohm line
about 214 feet long by using the whole link coil
on the MB-40T. Tt would have been incon-
venient to put in a switch to change the link tap
on different bands, although this is advantageous
in some cases. (On some bands the problem is
overcoupling rather than the reverse, and the
grid current has to be kept down to the operating
value by detuning. Aside from the coupling varia-
tions, the only other point to which anyone might
object is that the tuning is quite critical, which is
to be expected in such a wide-range device, and a
reduction-type dial is an operating necessity.
Although other types of grid circuits can of
course be used, the convenience and compactness

? Bruene, ‘‘How To Neutralize Your Single-Ended
Tetrode Final,” CQ, August, 1950. The circuit is also
described in The Radio Amateur’s Handbook, 1952 edition.

of this tuner are more than enough to outweigh
the disadvantages mentioned.

Originally the 4-250A was not neutralized,
although with the background thought that if
neutralization turned out to be necessary the
vircuit arrangement was such that capacity-
bridge neutralization 2 could be added without
much difficulty. Actually, the amplifier is stable
enough without neutralizing since it will not
oscillate under our customary method of testing,
which is to use a screen-dropping resistor of the
normal value from the plate supply and then
increase the plate voltage, with zero control-
grid voltage, until the plate dissipation is up to
the rated maximum value, no load being con-
nected to the output circuit. Neither has it ever
shown any tendency to ‘“take off” in regular
operation. However, without ncutralization
there is some feed-back through the grid-plate
capacitance of the tube, evidenced by a consid-
erable change in grid current, at high frequencies,
when the plate circuit is tuned through resonance

Inside the plate section. This shows the method of constructing the shield, which is made of Y-inch aluminum.
Screws and nuts are used to hold the sections together everywhere except on the top, where the metal is threaded
80 the cover can be readily taken off and replaced.

The over-all dimensions of the plate compartment are 1134 inches wide, 714 inches high, and 10 inches deep.
'The grid compartment is 314 inches wide, 5 inches high and 7 inches deep.

The neutralizing condenser is mounted on the righthand wall above the filament transformer, where a lead from
one plate goes through the shield between the grid and plate sections to the condenser frame in the multi-band unit.
Connections from this condenser to the tube plate, and from the r.f. choke to the tube plate, are made with 34-inch-
wide copper strap, carefully fitted so there is no strain on the plate cap of the tube.

'The small panel at the lower left mounts the output connector and the series-resonated output condenser (Cs)
s0 that these units necd not be disturbcd when removing the rear scction of the shielding. A flexible strip is used
to connect the coax socket to the variable inductor, since the terminal on the latter wobbles slightly as the coil is
rotated. The “safety’’ choke, RFC3, is between the left wall and the coil and cannot be seen in this photograph.

Each shielded wire leaving this compartment is soldered to a ground lug where it passes through the chassis.
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D.c. and a.c. leads come out in
shielded wire, using disc ceramic
by-passes mounted on the ends ex-
cept for the high voltage plate lead,
which is by-passed with TV filter
capacitors. The leads are inten-
tionally made to follow long paths
around the edge of the chassis to
provide additional harmonic attenua-
tion, and the shield braid is grounded
at frequent intervals by soldering
to lugs that also serve as hold-downs.

The two-terminal tie point at the
left was provided for mounting a
grid-leak resistor in case one was
to he used. The blower is mounted
on a bracket formed from a strip of
aluminum, and forces air through
a set of holes that duplicate, in size
and arrangement, the ventilating
holes in the 4-250A socket. The
filament transformer terminals pro-
ject through the chassis just left
of center at the top in this picture.

while the amplifier i8 running at normal input.
After some months of use without neutralizing,
the neutralizing condenser was installed prin-
cipally for the purpose of secing how much dif-
ference it would make. It does represent an
improvement in that the variation in grid current
under the same conditions is now negligible. The
neutralizing circuit adds something to the plate-
to-ground capacitance, but not enough to have
any important effect on the way the amplifier
works at the intended operating frequencics.
However, it also affects the v.h.f. resonances in
the plate circuit, and this aspect should be
watched when installing such a circuit.

Tank Components

One of the principal questions was whether
mica condensers of the type used almost ex-
clusively for by-passing would stand up in the
output position in the network. It was pointed
out in January QST that the voltage ratings were
ample for working into flat 52- or 75-ohm lines, a
conclusion based on the r.f. voltages developed
across such lines in comparison with the d.c.
ratings of the condensers. Expcrience has shown
that the mica dielectric does indeed stand up
satisfactorily — therc have bcen no voltage
breakdowns to date. However, little was known
about the current-carrying capacity of thesc
condensers, and the current may get up to several
amperes in a single unit at the higher frequencics.

It seems to be easy to get into trouble in this
respect, although under proper operating condi-
tions we have had no failures. But in carly testing
using incandescent lamps as a load at the end of a
short piece of coaxial line, two 100-pufd. units
behaved abnormally with the amplifier operating
on 28 Mec. Checking them on a ) meter showed
that they had lost the larger part of their original
capacitance and had very low Q. The condensers
showed no external signs of failure, but on taking
them apart to see what had happened it was
found that some of the foil, which is very thin,
had melted to form a sort of mosaic with poor or
no contact between the small pieces. Since then
we have been careful always to work into a
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properly matched load, and in the succceding
months there have been no failures, running at
a plate input of 600 to 750 watts. Bascd on this
experience, it seems that the foil will carry about
three amperes with good reliability. This repre-
sents the current that will flow through a single
100-ppfd. unit connected across a 52-ohm re-
sistive load carrying 500 watts of r.f. at ten
meters. Hence for this power level and frequency
each unit should have no more than 100-uufd.
capacitance, and if more is required for proper
tube loading, as is usually the case, it should be
built up to the necessary value by using two or
more 100-pufd. units in parallel. Since the con-
denser reactance increases with decreasing fre-
quency, larger units can be used on the lower-
frequency bands. At 7 Mec., for example, a 400-
pufd. unit will carry the same current as is carried
by a 100-pufd. unit at 28 Me., if the power and
impedance levels are the same in both cases.

T'o our minds an outstanding — if not the out-~
standing — advantage of the pi-network over the
conventional plate tank is that it permits the use
of a single adjustable inductance to cover the
3.6-30 Me. range and thus makes possible a com-

NO CHANGE IN
THIS SECTION

'«—--14 TURNS
~— 8 TURNS

<—35 TURNS
<+——NO CHANGE

«— 9 TURN
~— 6 TURN

<——NO CHANGE
<+—NO CHANGE

SPACE—
SPACE~—>

SPACE -

ey

I'ig. 1 — 'I'he R-175 choke as modificd to work on all
:;llnlavieur bands in the 3.5- to 30-Mec. range, including
2 C.
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pact, completely enclosed layout that does not
require access for band changing. However,
there was some question as to whether the avail-
able variable-inductance coils would stand up.
We had selected a Barker & Williamson 15-gh.
unit as being about right for this amplifier, a coil
having & nominal rating of 500 watts. The ques-
tion of its use (or abuse) worricd representatives
of Barker & Williamson more than it did us, be-
cause our earlier experience with the variable
inductance from the antenna circuit of the
BC-375F had shown that the Iatter coil ran quite
cool with several hundred watts input. Naturally
enough, the Barker & Williamson people were
concerned about the possibility of failure in the
event of mishandling, an anxiety that is well
founded in view of every manufacturer’s experi-
ence with what happens to his product when it

R.F.
CHOKE

//“

/

< @ // GRID-DIP

\\ L/ METER
Ny

Fig. 2 — Using a grid-dip meter to check “holes” in a
choke. Responses ohtaincd with the choke terminals
shorted indicate “scries” resonances, at which fre-
quencies the choke impedance is too low for satisfactory
operation.

gets into the hands of an overoptimistic ham. It
must be understood that the danger of damage is
real, and that if one is to use such a coil success-
fully he must be willing to use it properly. In
particular the coil should be adjusted, to vary
the loading, only with the plate voltage off or ai
very low power. Arcing at the roller contact will
wreck both the roller and the coil itself in a short
time. And again, the load on the amplifier should
be a properly-matched coax line; otherwise there
is no telling what values the circulating current
in the tank may reach. In fact, if you are not
willing to take the pains necessary to get the coax
line fat—- which means, without exception,
adjustment with an s.w.r. bridge and may mean,
in many cases, that a coax-coupled antenna tuner
is a necessity -— you would be better advised to
forget about a pi-network output circuit and
stick to something that is more easily replaced
when it burns up. Much the same applies to the
low-pass filter that is a part of a complete in-
stallation.

Blocking and by-pass condensers constitute a
third problem in any high-power amplifier. The
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only conventional types that arc much good as
by-passes for TV harmonics are the small molded
micas, but these can be found in the catalogs
only in ratings up to 2500 volts working. They
might stand more, since they are tested at 5000
volts, but it is taking chances. Such a rating puts
a fairly severe restriction on the plate voltage
that can be used with platc modulation. The
condensers originally installed in this amplifier
were 2500-volt micas, with the thought that the
plate voltage would be limited to 1500 for plate
modulation. Quite recently they were replaced
with 10,000-volt units of the typec used in TV
receiver power supplies. These are small and of
excellent construction for our purpose, but use a
ceramic dielectric about whose r.f. characteristics
we know very little. So far, though, they have
proved to be quite satisfactory. It was anticipated
that the plate blocking condenser might give some
trouble with drift in tuning, since the high-A
ccramics are notorious for poor temperature
coefficient, but the capacitance is large enough
compared with the tank-condenser capacitance
80 that variations so far have proved to be unob-
servable. Nevertheless, we can only tentatively
recommend the condensers on the basis of rather
limited expericnce, and only more extensive use
can show whether they arc really as much the
answer to a prayer as their ratings, size, con-
struction, and price would indicate them to be.

‘I'he fourth item is the all-important r.f. choke,
since parallel feed is the only practicable method
and, with a good choke, by far the most desirable.
The only serious candidate known to us for high-
voltage operation is the National R-175. How-
ever, this choke was designed long before there
was any thought of a 21-Mec. band, and scveral
samples we have tested had ‘“holes” (there al-
ways have to be some in a choke working over
such a wide frequency range) in or too close to
21 Me. By cut-aud-try the choke in this amplifier
was modified as shown in Fig. 1, and now gives
cqually good performance on all amateur fre-
quencies included in the 3.5-29.7 Me. range.
By checking both during and after modification,
it was found that the effectivencss of a choke can
be determined by a fairly simple method. As
shown in Fig. 2, the ends of the choke are short-
circuited and then the resonant frequencies are
measured with a grid-dip meter. If the meter dips
at a frequency in or close to a ham band, the
choke will be poor on that band. Moving the
grid-dip meter along the c¢hoke will show the
sections that are “hottest’ at a particular fre-
quency, by the extent of the dip in grid current.
Taking off a few turns in the “hot” region will
move the resonance point, and it can easily be
placed where it will do no harm. However, in
moving the resonance out of one band a new one
may appear in another, 8o it is necessary to check
through the entire family of bands each time a
change is made. Of the modifications shown in
Fig. 1, the first one tried fixed up 21 Mec. satis-
factorily, but the others had to be made to keep
the remaining bands up to par after 21 Mec. was
OK.
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Fig. 3 — Circuit diagram of the amplifier. T'he broken
line separates the above- and below-chassis wiring.

C1 — 220-ppfd. mica.

(Cz — Disc-type neutralizing condenser, approx. 2 uufd.
with at least !4{.inch spacing (National NC-
800A).

Ca — 150-upfd. variable, 6000 volts, 0.171-inch spacing

~ (National TMA-150A).

Ca, Csy, Cs — 100-ppfd. mica, 2500 volts.

Cr, Cg — 220-pufd. mica, 2500 volts.

Co, C10 — 470-ppfd. mica, 2500 volts.

Cn1 to Czz, inc. ~- 0.001-pfd. disc. ceramic, 600 volts.

Ca23, Ca4, C25, C26 — 0.005-xfd. disc ceramic, 600 volts.

Ca7, Cas, C29 — 500-ppufd. ceramic, 10,000 volts (Cen-
tralab TV3-5301).

R1— Five (80-ohm l-watt carbon resistors in parallel.

Li — Parasitic coil, 514 turns No. 14, !4-inch diam.
Ri tapped across 3 turns.

Lz — 5 turns No. 10, 214 inches long, 114-inch diam.

Checking the choke with its terminals shorted
approximates the conditions under which it actu-
ally works (it is shunted by the relatively low
reactance of the plate tank condenserin the actual
circuit) and shows up the ‘“scries” resonances.
Resonance points that are indicated with the
choke terminals open are “parallel” resonances
and represent the frequencics at which the choke
works best. 1t is a good idea to make a check after
the choke is installed in its operating position,
gince proximity to shielding and other compo-
nents may alter some of the resonance points.

The Circuit

The basic considerations entering into the
gelection of component values in the circuit of
Fig. 3 have already been covered in detail. ! 3
Some compromises always are necessary when

3 Technical Topics, ** Pi-Network Design Curves,' QST,
April, 1952,

4 This happens with the 25-uh. coil from the BC-375E, for
example, which has a beautiful resonance in the ten-meter
bhand when most of its turns are shorted out. Since it is used
with the turns practically all shorted for ten-meter opera-
tion, the sclf-resonant portion absorbs practically all the
power output on that band. The resununce point can be
rmoved by permanently shorting out about four turas at one
end of the coil, at some slight reduction of the mmaximum
inductance.
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Lz — Variable inductor, 15 xh. max. (B & W 3852).

Ls— To series-resonate with (4 at desired TV fre-
quency.

B; — Blower and motor, 115 v. a.c. {available from
Allied Radio, Chicago, catalog No. 72-702
motor and 72-703 fan).

J1, J2 — Coaxial connectors, chassis-mounting type.

MA; — 0-50 ma. d.c. milliammeter.

RFC1, RFCz, RFC3 — 2.5-mh. r.f. choke (NoTe: RFC
ix not supplied with the National MB-40L
multiband unit).

RFCs — ng‘tioz;al type R-175 choke modified as shown
n Vig. 1.

RFCs, RFCs— 2.4h. r.f. choke, 500 ma. (National
R-60).

S1 — Single-vircuit 7-position ceramic switch, pro-
gressive shorting (Centralab type P-1-S wafer).
T1— Filament transformer, Sv. 13 amp. (UTC S-59).

selecting actual parts. We wanted to keep the
tank @ in the vicinity of 10 but practical con-
siderations did not allow getting it that low at
the ten-meter end of the range. Although the
output capacitance of the 4-250A is quite low,
the minimum capacitance of the plate tank con-
denser is necessarily rather high, in any unit
having enough maximum capacitance to tune to
3.5 Mec. with a 15-ph. coil. A larger coil, on the
other hand, would not be desirable because it
would undoubtedly show self-resonances in some
amateur band.4

Since it takes about 150 uufd. to tune to 3.5
Me. with 15 ph., there was no alternative but to
take whatever tank @ was workable at the ends
of the range. The Q is fairly high on ten meters,
but not so high as to have an appreciable effect
on the over-all efficiency. In fact, one of the pleas-
ing things about this unit, and one which con-
firms the 4-250A as a happy choice, is that the
efficiency as determined both by measurement
of power input and output and by observation
of plate temperature is exactly the same on all
hands covered, within the limits of accuracy of
measurement and observation. The measured
over-all efficiency, d.c. plate input compared with
r.f. output into a 52-ohm load, is 70 per cent, and
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the plate temperature indicates a tube efficiency
of about 75 per ceut.

An important part of the tank circuit is the
supplementary tank coil Ly. This is the principal
tank inductance st ten meters and should be ad-
justed so that there is just enough inductance
left in the variable coil (a turn or less) to permit
the loading to be adjusted under regular operating
conditions. It is used not because it is any more
efficient than the variable coil, but because its
installation betwecn the plate tank condenser
and the variable coil puts the shunt capacitance
of the latter on the output side of the network,
instcad of in parallel with the plate tank con-
denser. Since this shunt capacitance will average
in the vicinity of 20 wufd., it is imperative to
prevent its being added to the input capacitance
of the network and thus greatly increasing the
@ at the high—frequency end of the range. It is
also worth while to give some thought to mount-
ing the tank condenser in such a way that its
minimum capacitance is not increased — that is
tosay, the stator plates should be arranged to be
as far as possible from the chassis and shielding
metalwork.

The output condensers of the network are
arranged in a stack close to the output terminal,
with the exception of a single 100-pufd. unit
which is mounted right at the terminal and, in
this case, series-resonated at 8¢ Mec. to reduce
harmonic output in Channel 6, the only channel
regularly receivable in the Hartford region at
present. A better mechanical arrangement of the
output-condenser stack would result if the
(M-45 case style were used, but the CM-55 was
the only kind we had at the time. The switch
used with these condensers is the type that pro-
gressively connects all circuits in parallel, so that
the capacitances are additive.

There is one safety precaution that should
never be omitted with a pi-network output cir-
cuit, and that is to provide a d.c. path across the
output connector. Although the antenna system
may provide such a path, it is only common
scnse to make sure that it is built into the ampli-
fier itself. Without it, the plate blocking con-
denser can break down and short-circuit, putting
the full d.c. voltage on the hot r.f. output ter-
minal, without any visible or audible evidence
that anything has gone wrong. In this case a
2.5-mh. choke, RFCj, serves the purposc. Since
the r.f. voltage is comparatively low, the choke
has no effect on the regular operation of the
amplifier. However, should the blocking con-
denser fail the plate supply will be short-circuited
through the choke, and the operator can hardly

5 Another common-sense precaution is to use a high-
voltage fuse in the positive d.c. output lead, especially when
the plate meter is installed in that lead. If the meter is cun-
nected in the filament center tap, it cannot be damaged by
a short circuit on the plate supply. but of course in order to
determine the plate input it will be necessary to measure
the grid and screen currents separately.

¢ Grammer, “V.H.F. Parasitics in Beam Tetrodes,”
QST, August, 1952.
7 Grammer, ‘‘By-Passing for Harmonic Reduction,”

QST, April, 1952; see also the TVI chapter in The Radio
Amateur's Handbook, 1952 edition.
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fuil to be awarc that something unusual has
happened.®

Like practically all amplifiers we have built
and used with beam tetrodes, this one had a
v.h.f. parasitic oscillation at the beginning. The
parasiticsuppression circuit used here was re-
cently discussed in QST.8 It uses a small coil, Ly,
and loading resistor, K1, and resonates the plate-
to-cathode circuit at about 110 Me. with the
plate tank condenser near minimum capacitance.
The resonant frequency drops to about 100 Mo.
with ('3 at maximum. The five onc-watt resistors
in parallel have sufficient wattage rating to carry
the 28-Mec. current that necessarily Hows through
them. On the lower-frequency bands the dissi-
pation is considerably less.

TVI Measures

Aside from using a series-resonated output
condenser, C4L4, only negative measures were
tak@n to reduce generated harmonics — that is,
care was taken to sce that harmonics in the TV
range would not be built up by unwanted reso-
nances, but there was otherwise no deliberate
attempt to suppress harmonics by special circuits
such as traps. The use of the MB-~40L precluded
using measures in the grid circuit such as were
outlined in January QST!. We planned to get
adequate suppression through reducing radiation
from the transmitter by good shielding and lead
filtering, and by keeping the harmonics out of the
antenna circuit by using a good low-pass filter.

This unit proved to be a good test of the effi-
cacy of the by-passing and shiclded-lead tech-
niques described earlier.” Every lead (with the
exception of the high-voltage lead) was provided
with a 0.001-ufd. disc ceramic condenser at each
end. The tube socket is mounted just far enough
above the chassis 8o that the ends of the shielded
wire with its condenser spans the distance be-
tween the socket prong and a ground lug mounted
on the chassis directly below the prong. The fila-
ment and screen leads are by-passed in this
fashion, the shielded wires then running directly
through small holes in the chassis to the under-
side. The disc condensers thus serve the double
purpose of by-passing harmonics before they get
into the shiclded lead, and as normal circuit by-
passes for the filament and screen. Below chassis,
fairly long shiclded leads are used to give addi-
tional attenuation of v.h.f. harmonics. The fila-
ment transformer terminals project through the
chassis, and the leads to the primary are given
the same treatment. The circuit diagram and
bottom-view photograph show the details of the
below-chassis wiring.

We have long since learned that this method of
wiring, if it is backed up by adequate shiclding
of the r.f. circuits, will reduce harmonic currents
on the external supply leads to such a low level
that it is not worth while to bother with such
devices as wavemeters for checking. The only
useful check is with a TV receiver tuned to a sig-
nal harmonically related to the transmitter’s

(Continued on page 106)
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Sweepstakes Trade Secrets

- How the Champs Do It
BY RICHARD L. BALDWIN.* WIIKE

e With the Sweepstakes almost upon us
again, you’ll be interested in knowing
how the winners do it. We asked several
of them for the inside dope, and here’s
how they answered our questions.

What do you consider essential in the way of
equipment?

A good stable receiver with plenty of band-
spread was considered a must, although there was
some disagreement on the use of high selectivity.
Some c.w. operators feel that too much selectivity
causes them to miss calls that might otherwise
result in points, while others feel that the higher
selectivity more than makes up for possible
missed calls by the elimination of repeats. It was
felt that a calibrated receiver dial was a distinct
operating aid. The transmitter should preferably
be bandswitching and should require a minimum
of retuning within the limits of each band. Some
form of break-in operation was considered a must
by all the c.w. operators, although one of them
also favored the use of the transmitting antenna
for receiving, with a manually-operated switch
which could rapidly shift the antenna from trans-
mit to receive.

What sort of an antenna system do you favor?

First choice appeared to be stacked rotary
rhombics but since few of the fellows were able
to arrange for such antennas, they settled for the
best antennas that their locations would permit.
The type of antenna depended on the location.

(/’\,Lﬂ.“\ . ‘
s~ O =7,
:“:«i* )’{ i ‘\.‘ -
an( - R
/‘6"3"1% n i ‘}
AN AN g e
A XY e
: Ol cd.... . .. 3 THE IMPORTANCE.
P ., OF AGOODANTENNA
o i - %&- WAS EMPHASIZED

In the middle of the country simple long wires
were favored, with high-angle radiation and not
too much directivity. On the coasts, beams were
the choice for 20 and 10 meters, with doublets or
long wires high and in the clear for 80 and 40.
As several of the fellows emphasized, the antenna
system is mighty important, and it pays to have
spent plenty of time in working out & good an-
tenna system that will give you a consistent
signal throughout the country.

* Assistant Secretary, ARRL.

October 1952

Do you suggest any particular physical prepa-
ration so far as the operator is concerned?

Here's where there was the greatest divergence
of opinion. Some intimated that the only thing
they did in preparation was to stay sober the
night before the contest. Others made a deliberate
effort to exhaust themselves in the days prior to
the contest, so that they would be able to sleep
late the day of the contest and thus go into it re-
freshed and rested. Others suggest regular hours
during the week preceding the contest. Nearly all
emphasized that excessive eating and /or smoking
will slow you down. Although the methods dif-
fered, the goal was the same in each cuse — to be

= ALL AIMED

To BE RESTED AND
QEADY FOR ACTION

rested and ready for action when the starting
time of the contest rolled around.

What about operating aids, such as check-off
lists, desk arrangement, log keeping?

In general, the high-scorers were in favor of
using some sort of a check-off list to reduce the
possibility of “repeat” QS0Os — many of them
utilizing ARRL operating aid No. 6. Some of
them used manila folders, ruled off in an appro-
priate number of columns for the various W,
VE, and K call areas. Others used an indexed ad-
dress book. Only one operator claimed that he
didn’t bother with a check-off list. Most of the
fellows used the ARRL SS log sheets, keeping
carbon copies for their own files. A neat operating
position with plenty of elbow room, together with
a comfortable chair and suitable lighting, was
considered essential. The idea, of course, is to re-
duce fatigue as much as possible.

Do you concentrate on any particular band?
How do you split your operating time?

Almost without exception the fellows favored
working against an “average,” with the idea be-
ing that whenever their QSOs-per-hour dropped
below the goal they had set for themselves they’d
either shift to another band or QRT until activity
picked up a bit. The choice of bands to be used
was determined largely by local conditions. One
fellow reported that he monitored the bands regu-

(Continued on page 114)
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The Shunt “Selectoject”

Simplified Connection to the Communications Receiver

BY OSWALD G. VILLARD, JR.,* W6QYT, AND JOSE MIGUEL DiAZ,** XEIRZ

sion of the “Selectoject,” I* * differing from

the original in that only one connecting lead
to the associated rcceiver or audio amplifier is
tecessary to achieve either amplification or rejee-
tion of a particular audio frequency. Connection
to the amplifier is made by wrapping a wire
around the plate pin of a low-level stage, and by
providing a common ground. No modification
whatever of the wiring of the amplifier is required.
Thus this model of the SOJ may be quickly con-
nected to any existing unit — receiver, tape re-
corder, p.a. amplifier, or the like — without cir-
cuit change of any kind.

Here is the answer for those who had trouble
connceting the original SOJ in series with the
audio system of their Super Blooper Mark VIII,
with its special “infinite series” noise clipper eir-
cuits following the sccond detector. Here, too, is
the answer for the man who dares not lower the
resale value of his $500 receiver by chopping into
its wiring.

The new SOJ also features “constant absolute
bandwidth’ % ¢ operation in its hoost position,
which is desirable in order to minimize r'mging
when recmvmg .w. In the reject position, use is
made of “constant percentage bundwidth’ oper-
ation which is desirable for rejecting hetcrodynes
or beat notes in 'phone reception because this
method provides the narrowest obtainable
“notch” and thereby removes as little of the de-
sired intelligence as possible.

ljms article describes a new and improved ver-

* Trustee, W6 YX; Dcpartment of Electrical Engineering,
Stanford University, Stanford, Calif.

#% Musset No. 10— Colonia hapultepee
Mexico 5, D, F.

1 (). G. Villard, jr., *“ Tunable A.I'. Amplifier,” Electronics,
July 1949, p. 77.

20, (. Villard, jr. and D. K. Weaver, “ The Selectoject,”
QST, Nov. 1949, p. 11.

30. G. Villard, jr., **

I'olaneo,

Independent Control of Selectivity

and Bandwidth,’ Electronics, April 1951, p. 121.
4 0. G. Villard, jr., *
May 1951, p. 84.
A(), Q. Villard, jr., “ A Tunable Shunt Selector-Rejectaor
for Audio Amplifiers,” The Review of Scienlific Instrumenis,
Vol. 22, No. 10, Oct. 1951, pp. 726-729.

The C. W. Man’s Selectoject,” QST,

Principles of Operation

The basic idea behind the operation of the
shunt SOJ will be bricfly set forth. Those inter-
csied in design information and further details
will find a complete story in reference 5. Fig. 1
shows an ordinary one-stage R-C audio amplificr,
which could be the first audio stage of a communi-
cations receiver, across whose output terminals
the shunt SOJ is connected.

From One-stage _ To
receding”™"""| 9
psmges Amplifier stages

¥ |

Fig. 1 — Block diagram, showing how shunt SOJ is
connected to existing low-level audio amplifier.

i

Now it i8 well known that such an R-C ampli-
fier can be represented, insofar as a.c. quantities
are concerned, by the cquivalent circuit shown in
the left-hand half of Fig. 2. The input, in reality
conneeted to a high-impedance grid and therefore

Amplifier

& OutPut
O i) 0 el 0"7—0
Amplifier [— + SOJ Input

Input !
LAmpllfle i'(‘,“j“ -

Fig. 2 -— Fquivalent circuit for null condition.

NULL

essentially oating above ground, is shown in the
diagram as a wire terminated in midair. The ac-
tion of the amplifier may be explained in terms of
au equivalent generator acting in series with an
equivalent plate circuit resistance. (The voltage
of this generator i8, of course, dircetly related to
the voltage applied to the grid of the tube.)

¢

The new Sclectoject requires no modifications what-
socver in the wiring of the receiver to which it is con-
nected. This model, built in a small sloping-panel cabi-
net, features constant absolute bandwidth in the boost
position for c.w. selectivity, and constant percentage
bandwidth in the reject position for eliminating an
interfering heterodyne.

QST for



L4

Chassis view of the Selecto-
ject model. This has a self-
contained power supply with
selenium rectifiers, and uses a
dual potentiometer for fre-
quency sclection.

It may be desirable to insert
a simple electrostatic shield
between the selenium rectifier
and the components mounted
on the switch, to reduce hnm
pick-up by the latter.

¢

The shunt SOJ essentially consists of another
one-stage audio amplifier connected in parallel
with the first, as shown in the right-hand half of
Fig. 2. This SOJ amplifier may be represented
by the same equivalent circuit. For the moment,
the question of where the SOJ amplifier’s grid
signal comes from will be ignored. Let it be as-
sumed that the SOJ’s equivalent generator has a
voltage ‘of the same (or the opposite) phase as
that of the amplifier’s equivalent generator. These
two situations happen to be the ones which are of
importance in practice. The ualternating voltages
in the circuit can then be replaced for the sake of
convenience by d.c. voltages, and the generators
assigned polaritics just as if they were d.c. gener-
ators.

R Ro

Amplifier
€ Output
O———0 + +
Amplifier ™) €, oo BOOST
Input AL &} SOJ!"W

S __5th
~—Amplifier 50J
Fig. 3 —- KEquivalent circuit for boost condition.

Suppose further that the equivalent voltages
e1 and eg are equal, and that the equivalent re-
sistances R1 and Rq are equal. (This can always
be arranged, if desired.) If the generator polari-
ties are opposite, as indicated in the figure, a
little thought will show that the output voltage e
will then be zero. The generators are acting in
series, and a current will be flowing through the
registors, but the two resistors taken together

¢

Fig. 4 — Equivalent circuit
for null condition, showing
derivation of SOJ amplifier

grid voltage. Amplifier Input

form a voltage divider, and their midpoint is at
ground potential. Since there is no voltage across
the amplifier'’s output terminals, they could be
short-circuited without changing currents or
voltages in any way. So far as the amplifier can
tell, connection of the SOJ disposed as shown is
the equivalent of placing a short circuit across the
amplifier’s output terminals.

If the resistors Ry and Rs are not equal, it is
still possible to cause the net output voltage to
be zero, by adjusting the relative magnitude of
the two generator voltages, Thus if Ry were twice
Ry, the output null could be restored by making
e twice as large as ¢;.

Fig. 3 shows the opposite situation, where the
two generators are in phase with each other. If
both generators and resistances are equal, the
output voltage will be the same whether the SOJ
is connected or not. However, if the resistances
are equal and e; is made much larger than e,
the output voltage will be greater than what
would exist if the SOJ were not connected.

Now comes the question of providing the SOJ
tube’s grid with a suitable input voltage, so that
the right-hand equivalent generator of Fig. 2
will have a voltage of the correct magnitude and
phase to cause a null or boost. It might at first
scem hard to find a usable voltage when a null is
to be produced, since the object is to cause the
amplifier’s output voltage e to disappear. For-
tunately, even when e disappears there is still a
current Howing around the loop, and a voltage
proportional to this current (ex) can be developed
across resistor R3in Fig. 4. Note that ey is availa-
ble inside the SOJ. This voltage, properly ampli-
fied, given the correct phase, and fed back to the

—

¢
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Fig. 5 -~ Detail of SOJ amplifier connection, null
condition.
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Fig. 6 — Frequency-selective adjustable R-C phage-
shifting amplifier suitable for use in shunt SOJ.

SOJ tube’s grid, will serve to make the equivalent
generator voltage e have just the right value to
cause e to disappear and thus produce a null.
Furthermore, by a simple circuit change we can
make e of the same phase a8 ¢1, as in Fig. 3, thus
making possible a ‘“boost.”

Practical Circuits

Fig. 5 shows how the SOJ’s tube (V7) is con-
nected to the amplifier in practice. To produce a
null, the cathode voltage ex in Figs. 4 and 5 is
umplified without phase change and applied be-
tween the grid of Vo and ground. This grid-to-
ground voltage will be called ea.

Since it is desired that the null occur at only
one frequency, the amplifier connecting ey and e,
must be frequency-sensitive. It is convenient to
make the frequency-sensitive portion of this cir-
cuit a variable all-pass R-C' phase-shifter as in
the original Selectoject. * ¢ Fig. 6 shows the pre-
ferred arrangement. A complete schematic of the
S0J so connected as to produce a null is shown
in Fig. 7. V5 in this circuit provides isolation and
phase reversal.

When the SOJ is used to produce a null, an
important point is to keep its insertion loss low.
This is done by making the plate resistance of
Vo in Fig. 5 high, and likewise Ry. Connecting
the SOJ then affects the gain of V; only to a
minor extent, at frequencies far from that at
which the null occurs.

In order to produce a boost, the frequency-
sengitive amplifier connecting ex and e, in Fig.

o+B

B

¢

Fig. 7-— Actual circuit of
shunt SOJ for null condition.
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Fig. 8- = Detail of SOJ amplifier connection, boost
operation,
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5 may be reconnected as in Fig. 8. This amplifier
must now produce a 180-degree phase shift at
the boost frequency; V. is then regenerative. A
tube such as V5, having a sclective, regenerative
feed-back circuit, will impart its selective charac-
teristic to another amplificr when connected in
shunt with it as shown in Fig. 8. Only two con-
nections need be changed to transfer from the
circuit of Fig. 7, which gives a null, to that of
Kig. 9, which gives a boost. The gain-controlling
potentiomcter changes from a “null depth”
control to a “peak height”’ control.

A preferred circuit combining these functions,
and incorporating two gain-controlling poten-
tiometers for convenience, is shown in Fig. 10.
The actual phase-shifting arrangements are not
shown, because a choice is available depending on
the desired function, cost considerations, cte.

QST for



Three possible choices ure shown

in Figs. 11, 12, and 13. In each
of the three ulternatives, the
appropriate terminals are labeled
80 a8 to correspond to the letter
terminal designations in Fig. 10.

Fig. 11 shows the simplest
phase-shift circuit, using ganged
5-megohm linear potentiometers
ag the frequency-controlling ele-
ments. The 120K resistor iz .co-
vided to limit the highest ‘‘reso-

o+8

nant” frequency to 6600 cycles.
The over-all characteristic of the

,li————mw—{

shunt SOJ using this phase-shift
circuit will be of the constant-
percentage-bandwidth type, for both boost and
reject positions. The low-frequency limit of re-
sponse is 160 cycles.

When using the shunt SOJ for hetcrodyne
climination, a null circuit having constant per-
centage bandwidth is best because it takes the
smallest slice out of the speech spectrum in the
process of eliminating a given tone. A c.w. signal,
however, has a definite bandwidth which must be
passed as in ordinary a.m. if the keying intelli-
gence is to be preserved. In boost operation, with
a congtant percentage bandwidth, it is found
that at the lower audio frequencies (below 1000
¢.p.8.) the effective bandwidth is too narrow to
pass the c.w. sidebands when the sclectivity is
made reasonably high. Hence it is desirable to
use the constant-absolute-bandwidth circuit for
c.w.? This circuit makes possible a considerable
increase in the effective selectivity obtainable for
a given amount of ringing. This method of opera-
tion is provided for in Figs. 12 and 13; by opening
or closing the switches, either type of bandwidth
may be had. Note that thesc switches may con-
veniently be ganged with the boost-reject switch.

Fig. 12 uses readily-available parts throughout.
(llosing the switches gives constant-absolute-
bandwidth operation. The frequency range ob-
tainable is then slightly reduced, being 300-6000
c.p.s. These values were arbitrarily chosen, on
the theory that audio tones lower than 300 c.p.s.
are seldom used for c¢.w. reception. The constant

IFig. Y — Actual circuit of shunt SOJ for boost operation.

percentage bandwidth (switches open) frequency
range is identical to that of Fig. 11, namely 160-
6600 c.p.s.

The use of linear potentiometers introduces
some crowding at the high-frequeney end of the
frequency scale. This comes about because re-
sistance is directly proportional to rotation, and
frequency in turn (for constant percentage band-
width operation) is inversely proportional to re-
sistance. At the high end, then, a small change in
resistance brings about a large change in fre-
quency and crowding occurs. This situation can
he greatly improved by the use of standard audio
taper potentiometers whose resistance variation
is roughly inversely proportional to rotation. The
highest-resistance dual potentiometer having this
taper that the authors could locate (3 megohms)
is made by IRC and is available from the factory
on two weeks delivery. This potentiometer gives
perhaps the most satisfactory over-all perform-
ance of all. It is incorporated in Fig. 13 which is
otherwise similar to Fig. 12. The frequency range
is now 300 to 6000 c.p.s. for constant absolute
bandwidth, and 100 to 6000 c.p.s. for constant
percentage bandwidth.

The frequency range covered by each circuit
depends on the element values and may be read-
ily altered if desired.

In the circuit of Fig. 10, the component values
are not, critical with the exception of the 4K and
8K resistor pairs, which should be matched as

AMPLIFIER CIRCUIT
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Resistor values in ochms (all II wott)

I'ig. 10 — Complete schematic, shunt SOJ (sce Figs. 11, 12, and 13 for choice of phase-shift circuits).
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closely as possible. The 1K resistor in series with
the cathode resistor of V3 has been found to im-
prove the constancy of gain at the higher fre-
quencies. It is needed only for boost operation
and for the circuits of Figs. 12 and 13.

Performance of Model

An experimental model was built using the
phase-ghift circuit of Fig. 13 and the amplifier
circuit of Fig. 10. For convenience, a scparate
selenium-rectifier power supply (sce Fig. 14)
was incorporated. The shunt SOJ draws ap-
proximately 7 ma. at 150 to 200 volts, s0 can be
powered from an existing receiver or amplifier,
if desired. Whatever power supply is used must
have a large (order of 20 wpfd.) filter condenser
directly across its output terminals. This is im-
portant.

The performance of this model is illustrated
in Figs. 15 and 16. The equivalent internal re-
sistance of the amplifier across which the SOJ
was connected was 110,000 ohms. In Fig. 16, at
the particular setting of the gain control shown,
the response at the resonance peak remained con-
stant to within 0.5 db. as the resonant frequency
was varied through the 300-6000 c.p.s range.
The shunt SOJ can be made to provide extra
gain in the boost position, though its use on a
zero-insertion-loss basis is satisfactory.

The reject position, with this circuit, entails
an inscrtion loss of about 5 db. This loss can al-
ways be compensated for by increasing slightly
the gain of the audio system of the receiver or
amplifier.

The performance of the shunt SOJ will vary
slightly depending on the internal impedance
of the circuit to which it is connected. In the case

00002 0.0002 . . . .
——oC Do——{|——4— - of of a typical communications receiver such as the
NC-57, the equivalent internal impedance at the
« . v . p ” .
Zi20k oK plate pin of the first audio tube (a 6SL7) is of
the order of 82K. For most receivers this impe-
Smeg dance will vary from 50K to about 200K. The
linear o= 3 5 meg. model of Fig. 10 will give satisfactory performance,
& o S Zlineor on both boost and reject, over this range of im-
pedances.
E The boost curves of Fig. 16 illustrate the fact
Fig. 11--Simplest phaseshift circuit (comstant UDab the absolute bandwidth of the boost charac-
percentage bandwidth, for both null and boost). teristic is substantially constant with frequency.
00002 00002
F
S
- 120K ‘
0.002 Fig. 12 — Phase-shift cir-
ruit giving choice of constant-
5 meg: percentage and constant-ab-
Switches closed for constant linear solute bandwidth operation.
absolute bondwidth
open for tant
percentoge bandwidth
onoos Y ¢
A D F
i, 1
et T
47K / 247K Fig. 13 — Same as Fig. 12,
0003 / but using [RC standard
i——{ I./' s audio-taper dual potentio(ﬂl:-
Switch: d f AR , -meg. ters. This gives less crowding
witches closed for constont ——————— K stondard of the frequency scale at the
absolute bandwidth. dio t ‘
) 3 meg. I / audio taper high end.
Switches open for consfant standard / _7 ‘‘‘‘‘‘ i
percentage bandwidth. audio taper &~ m mmmnm
B E
Hsv. wlndinq) ll% b’; 30 ¢
2" NTT "
/ = o
g 3000-Lw. ) 20t s
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Fig. 15— I'requency re. w08
spouse of amplifier with shunt 2
S0J, for three different set- §
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sponse of amplifier with shunt &g 06
S0J, for three different set- W
tings of the boost frequency. ZE
Conditions same as in Fig. 15 ga \
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Should a narrower passband be desired, it can
be obtained by increasing the boost gain., Exces-
give gain will, of course, produce oscillation.
However, a gain of some 20 db. over the response
with the SOJ disconnected can be obtained.

'The reject gain control is locuted at the back
of the chassis, and can be adjusted for best re-
jection at some convenient audio frequency with a
screwdriver when the shunt SOJ is first connected
to an amplifier or communications receiver. It
will normally not require any further adjustment.

The boost gain is located on the front panel
together with the ganged tuning potentiometers,
and so can be readily adjusted to any desired
value of gain and selectivity.

The switches of Fig. 13 have heen incorporated
in the boost-reject switch.

The underside view of the
chassis shows that the wiring
is not very complicated. The
potentiometer mounted on
the upper wall of the chassis
is the “reject” gain control,
which needs to be set only
once.

¢
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FREQUENCY IN CYCLES PER SECOND

In constructing the unit no special precautions
are necessary other than to minimize hum, both
from the power supply and by direct pick-up
from the filament leads, a8 much as possible. It
is suggested that the tube types and component
values shown in Figs. 10, 11, 12, and 13 be ad-
hered to as closely as possible. 1t is desirable to
provide good filtering in the B supply and to
twist the filament leads and place them close to
the chassis, When these precautions are observed,
the noise and hum voltage at the plate of Vg
(sce Fig. 10) of the model illustrated is in the
order of 0.05 volt. With a signal voltage of 1.0
volt (which is c¢lose to the maximum that can be
handled by the unit), the signal-to-noise ratio is
26 db., which is quite sufficient for ordinary
purposes.




A BF.O. for Your Mobile

Extending the Capabilities of a Converter Receiving Installation

BY JOHN HUNTOON,* WILVQ

HEN a fellow goes mobile these days, for

receiving purposes the custom scems to be

purchase or construction of s converter
that covers one, two, maybe three bunds. Fre-
quency coverage of the boughten jobs is obviously
based on voice work, which is sound enough with
perhaps 99 44/1009; of mobile operation taking
place in the 'phone bands. However, most con-
verters cover the entire 20- and 10-meter bands,
and some even include the whole 3500-ke. band,
instead of just the 'phone scgments. But the non-
voice coverage doesn't do any good because the
trouble is there ain’t no b.f.o. Fortunately, it's a
mighty simple job to add one to your installation.
All you need is a small oscillator at the automobile
vadio intermediate Irequency, which will be
around 260 or 265 ke. Such o unit is described
herein.

A first idea to use pies from r.f. chokes for the
inductances wus discarded when thumbing
through a parts catalog disclosed a b.f.o. unit
which scemed to be ideal for the purpose, re-
quiring only a bit of capacity added to bring
the frequency down to that desired. It consists
of the two neccessary coils for an oscillator with a
tickler circuit, a frequency-setting padder, and a
small-capacity vernier control with knob, the
whole thing in & medium-sized shield can. A mini-
ature triode such as the 6C4, a switch, and a cou-
ple of condensers and resistors complete the job.

Building a suitable sub-base assecmbly was the
subject of several sheets of peneil doodlings until
the obvious answer dawned — let the shield can
be the chassis. By cutting down the length of the
wood-dowel support for the pie-wound coils and
mounting most of the miscellancous components
on the tie points for the coils, there is room for
the tube socket at the lower end of the shield.
The whole job can then be mounted right on the
vage of the automobile receiver, as the picture

*. Assistant Secretary, ARRL.

e If your mobile installation uses the
customary converter plus auto-radio
set-up, the ec.w. frequencies covered
probably represent a complcte waste of
receiving potential. Regardless of intent
to usc voice exclusively for transmitting,
with this simple little gadget you can
gareatly increase the veceiving capabili-
tics of your mobile job.

shows. The fixed and variable plate resistors are
mounted scparately on a small bracket which
can be screwed to the dash or converter case for
convenience in control.

Gain Control

The variable plate resistor works — like a
charm — as an r.f. gain control. Normally there
would be difficulty in reception of ¢.w. signals be-
cause the usual converter-auto receiver system
runs with the front end wide open and the a.v.c.
would kick the gain of the system all over the
place in accordance with the keyed characters,
especially on stronger signals. Of course, feeding
the 262-ke. signal from the oscillator into the di-
ode detector causes, like any other signal, a rise
in the a.v.c. voltage and a consequent reduction
in gain. So the variable plate resistor, by control-
ling delivery of oscillator power, ucts a8 a gain
control for the receiver. On weak signals the con-
trol i8 turned to maximum resistance, producing
minimum oscillator power and minimum a.v.c.
action, so that the gain of the receiving system is
high;at the same time, b.f.0. injection is low. Cut~
ting down the resistance produces more power,
more a.v.c. action, and thus a reduction in gain,
which is ideal for stronger signals. Only a slight
change in beat note occurs over the range of the
variable resistor.

Construction

The circuit is standard. The photograph shows
essentials of layout and wiring. To reduce the
size of the coil mounting, remove the assembly
from the can and the wood dowel from the ce-
ramic mounting for the padders. Then remove the
mounting bolt from the dowel; this is done by a

¢

The b.f.o. unit mounts at a convenient spot on the
auto receiver case. Choice of location will depend on
under-dash clearances and inside accessibility for
fastening the nuts. The *gain” control is on a separate
bracket for convenience in mounting near the converter
controls.
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Fig. 1 — Circuit diagram of the
262-kc. b.f.o. unit.

C1, Cz2— Trimmer and vernicr

I
_J

2nd.
Detector

l Tl

vapacitors in b.f.o. unit
(Meissner 17-6753).

LF. Transformer |

C3 -~ 330-pufd. silver mica.
(‘4 lOO-/.mfd mlca.

Cg — l) 01-pfd. disc-type ceramic.

|
[
l
Cs — 22-upfd. mica. g
I
l
[

Ri, R2 — 47,000 ohms, !4 watt.
R — 50, 000 ohms, variable car- Ly A 3
t
L, L2 — Ple wound coilsinb.fo. + 1
unit. B.F.0. Unit

S1 -~ S.p.s.t. toggle switch.

pair of long-nosed pliers turning against the beads
on the threaded shaft, in this case a left-hand
thread. Use a coping saw to cut off approximately
34 inch of dowel; then drill the hole a bit deeper
to reinsert the threaded bolt as if it were a self-
tapping screw (left-hand thread, remember!).
In all this operation be careful not to break the
fine wire of the coil leads. After reassembly, check
the travel of the screw on the end of the trimmer
shaft to make certain it doesn’t strike the pie
windings when turned fully in; if it does, simply
snip off the end with a pair of side cutters —
it’s too long anyway.

The grid resistor and all condensers except that
for coupling are mounted on the cut-down coil
assembly. Use shielded wire for the output;
soldering the end of the braid to a suitable ground
point in the can provides adequate support for
one end of the coupling condenser - the other
of course going to the plate pin of the tube. To en-
sure good contact with the auto recciver case for
heater power, put a soldering lug on one of the
can mounting bolts and solder it to the grounded
heater pin.

Frequency Adjustment

The catalogs and data sheet on the b.f.o. coil
say the range is 200-650 ke. Don’t you believe it!
By the grace of the grid-cathode capacity of a
6C4 and the trimmer condensers screwed down
tight, the lowest this one could be made to reach
was 410 kc. It’s a simple matter, of course, to
bring the frequency down by hanging across the
grid circuit coil a fixed condenser of suitable
capacity. It ought to be the same (330 upufd.) on
any unit, but it would be worth while to check
before buttoning up the job completely. After
you complete the coil assembly, wire it with tem-
porary long leads to the tube socket so you
can make frequency checks with the coils inside
the can but without having to mount the tube
socket. The simplest measuring system is to
listen for harmonics of the unit on a communica-

¢

The innards, ready for temporary connection to the
tube and power leads for a h-equencv check, which
should be made with the cnils in the shield can. When
this is completed, the tube socket is mounted and wired.

The coupling condenser and its shielded lead await their’

turn, last in the assembly process. The control unit is

shown at the left.
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- Auto Receiver

Gain Controly
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Control Unit S, 0o

Heater

tions receiver covering the broadcast band, with
its b.f.o. on.

By the way, at one point in the range of the
unit you’ll hit the i.f. of your communications
receiver, but that is casily identifiable since it is
not tunable at the receiver.

Feed the unit’s output, through Cs, to the
antenna post of the receiver. Tuning the receiver
dial will take you through a number of birdies,
some loud and some weak; those weak ones are
odd beats and should be disregarded. The genuine
harmonics will have several times the volume of
the miscellaneous birdies; the S-meter will show
them up plainly. Log two adjacent loud beats;
the difference in kilocycles on the b.c. receiver
dial will be the fundamental frequency of the
unit. Adjust the trimmer on the b.f.o. unit until
the difference is 262 ke., more or less. If tightening
the screw all the way down won’t reach that low a
frequency, of course you'll have to add a larger
capacity to your grid circuit.

Installation

Installation is comparatively simple. This
version used one of the numerous ventilation
holes in the automobile radio case as one mount-
ing, requiring the drilling of only one new hoie.
If you're lucky, you may not have to drill any
new ones. Before you pick a location on the case,
however, make certain you have inside access to
the point where you have to apply the washers
and nuts, and check clearances under the dash
to make sure you can get the auto radio back in
again!

Be especially careful in wiring the b.f.0. unit
into the automobile radio. Routine methods are
okay for the heater and power leads, but take care

where you run the shielded wire for the output;
(Continued on page 116)
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What Price Precision?

The Economics of Frequency Standards
In Two Parts— Part II

BY GEORGE X. M. COLLIER,* W@GEG

rpEs section describes the development of a
standard to end all standards, and deals with
the trials and tribulations encountered in

getting the thing built and operating properly.

The work was casually accomplished over the

past three years, and the instrument produced,

while composed of commercial components, is
capable of day in and day out stability equal to

that of WWYV as received. It was felt that such a

unit was worth the effort since it more or less

eliminated the necessity for continuous checks
against WWYV — which frequently is unusable
for days at a time — and allowed a degree of
independence not heretofore realized. Further,
ever since the author tied for second place in the
first ARRL Frequency Measuring Test, way
back in 1931, he has been slightly “tetched” on

CLASS A
N ou
AMPLIFIER

no

_ Fig. 4—The Meacham oscillator circuit in basic
form. In normal operation the bridge is almost, but not
quite, balanced.

the subject of frequency standards, and pride in
the possession of something exceptional also con-
tributed to the urge.

The over-all picture shapes up about so: Along
about 1946, Western Electric announced their
Type D-175730 frequency standard, and de-
scribed its characteristics in a technical bulletin
informing the reader that the unit would hold

* 1816 Third Ave., SBouth, Anoka, Minn.

? Now available only as a component of the (General
Radio primary frequency standard.

8 Proc. I.R.E., October 1938, p. 1278, Meacham, ' The
Bridge Stabilized Oscillator.’

4 Proc. I.R.E., May 1940, p. 220. Mason, ** A New Quartz-
Crystal Plate Designated the GT Which Produces a
Constant Frequency Over a Wide Temperature Range."
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¢ In the second part of this article
(Part I appeared last month) prac-
tical information is given on the pre-
ferred crystal oscillator circuit for fre-
quency standard purposes. The author
also describes a high-precision 100-kec.
standard that should be of considerable
interest to those for whom frequency
measurement is a hobby within a hobby.

100 ke. to between 0.08 and 0.35 part per hun-
dred million per day, at the end of a year’s
operation. Also contained in this bulletin was a
bibliography giving a list of publications (mostly
I.R.E. Proceedings) dealing with the basic
design of the unit. Further, along about this
time, General Radio came out with a frequency
standard capable of one part per hundred mil-
lion, and gave fundamental information con-
cerning it in the General Radio Experimenter for
April, 1944 (J. K. Clapp, ‘““A Bridge-Controlled
Oscillator”’).

Naturally, the possibility of such accuracy
couldn’t be ignored, so a campaign of investiga-
tion was immediately inaugurated. The local
Graybar representative advised he would be
delighted to furnish the Western Electric unit
at about $1700 a throw, and how many were
wanted? After a hefty double take, he was advised
that this ham station couldn’t afford no such
item, but how much “‘costum’’ just the rock? He
advised the rock wasn’t for sale sans standard.

General Radio was next interrogated relative
price, and they quoted in the neighborhood of
$900 for their unit, but would consent to part
with a crystal, a second-harmonic X-cut bar, at
about $200 per each?-— not too bad for a really
precise item, but still well beyond the pocket-
book here. Bliley also came out with a good
standard about this time, but they apparently
were not interested in selling the crystal as a
separate item either.

It therefore looked as though it would be
necessary to build a standard using available
components, and see how it came out. A goal of
one part per ten million was set as adequate,
and this figure has been exceeded considerably.

The Meacham Oscillator

Perusal of available literature showed the
basic circuit work as being accomplished by
Meacham? in 1988, for a GT-cut crystal, then
recently developed by Bell Telephone Labora-
tories.* A block diagram of this circuit is shown
in Fig. 4, and all recent frequency standards

QST for
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Fig. 5— Circuit diagram of the WOPEG 100-kc. frequency standard using the Meacham oscillator circuit.

C1 — 1-ufd. paper in metal can, 600 volts.

(2, C17 =~ 0.5-ufd. paper in metal can, 600 volts.
3 — 250-ppfd. variable.

C4 — 300-ppfd. silver mica, 5 per cent tolerance.
Cs, Ci13 — 0.02-4fd. mica.

Ce, C11, C12 =~ 0.01-pfd. mica.

C7, Ci10 — 0.5-pfd. paper tubular, molded case.
Cy — 320-uufd. variable.

Cy — See Note 1 below.

Ch4, C15 — 10-pfd. oil-filled paper, 450 volts.

Cis — 50-pfd. electrolytic, 50 volts.

Ri — 220 ohms, 2 watts.

Rz — 47,000 ohms, 2 watts.

R3 — 390 ohms, 2 watts.

R4 — | megohm, 2 watts.

Rs — 560 ohms, 2 watts.

Re — 2200 ohms, 2 watts.

R7, R — 2700 ohms, 2 watts.

Rs —- 680 ohms (see text).

Ry — 2500-0hm carbon potentiometer (see text).
Rio — 370 ohms (see text).

Ri2, Ri4 — 4700 ohms, 2 watts,

Ri13— 15,000 ohms, 2 watts.

Ris, Rie — 5000 ohms, 25 watts.

Ri7 — 100 ohms, 2 watts.

Rig — 400 ohms (oven heater).

utilize variations of it. The circuit works as
follows:

The tube is operated as a Class A amplifier
with u voltage gain of about 1000; This amplifier
must be stable, and show no tendency to self-
oscillation. The crystal forms one leg of a Wheat-
stone bridge, and operates at series resonance.
The lamp forming the fourth leg of-the bridge is a
temperature-sensitive device, giving. substantial
variations in resistance as the filament tem-
perature varies. The entire bridge is so propor-
tioned that with 1.23 volts applied between B
and D, it comes almost, but not quite, to balance.
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Ri9 — 10,000 ohms (see Note 3 below).

Li — 6.4-mbh. iron-core choke.

L2 — 6-mbh. air-core choke (see text).

La, L4 — 10 henrys, 200 ma.

D1, Da — Copper-oxide instrument rectifier.

F1, F2 — l-amp. 250-volt fuse.

Ii, Iy, Is — Neon bulb, Type NES1.

Ki, K2 — 60-degree mercury thermostat.

K3, K4 — Single-pole normally-closed relay, 1000-ohm
I-ma. eoil.

Lamp — 115-volt 6-watt lamp.

M1 — 0-200 d.c. microammeter.

Rect. -—— Copper-oxide bridge.

RFC) — 65-mbh. r.f. choke.

S1, Sz, S3 — Double-pole single-throw toggle.

T1 — Power transformer, 600 v. c.t., 100 ma.; 5 v.,
2 amp.: 6.3 v., 2 amp.

‘T2 — Filament transformer, 5.4 v., 0.25 amp.

Notr 1 — Cy composed of ten 100-gufd. silver-mica
condensers with a shorting switch that progressively
connects them in parallel.

NortE 2 - All resistor tolerances 10 per cent.

Note 3 — Crystal chamber heater; 2000 ohms on
chamber proper, with 10,000-ohm slider-type resistor,
adjusted to 8000 ohms, in series, mounted externally
on back of oven.

Now, if the output of the amplifier is applied
to corners B and D to drive the bridge and the
input is connected to corners A and C as the
bridge detector, and the phasing of these connec-
tions arranged so the amplifier will be regenera-
tive, the thing will oscillate crystal-controlled,
and the bridge will limit the amplitude of oscilla-
tion. If the resistance of the lamp becomes equal
to R, when the circuit is oscillating, oscillation
will cease because the bridge will come to balance
and no excitation will be applied to the grid of the
tube. However, if R, is made about 2 per cent
higher than the resistance of the lamp, the unit
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will continue to oscillate in good shape. k2, is
made equal to the series resistance (R.) of the
crystal, and its value is something of a joker. It
can be determined, however.

Crystal and Circuit Considerations

To utilize the circuit fully, it becomes neces-
sary to go back to crystal cuts and the behavior
of erystals in general. As we all know, a crystal
approximates a very good tank circuit, how good
being determined by the ¢ of each individual
rock. Further, as in the case of tank circuits, a
crystal possesses points of both parallel and
series resonance. Most power oscillators with
which amateurs are familiar operate the crystal
at parallel resonance, and utilize the point of
maximum impedance. The Meacham circuit,
however, operates the crystal at series resonance
and uses the point of lowest impedance. Parallel
and series resonance in «a crystul do not occur at
the same frequency, so it becomes apparent
that a rock for use in a Meacham circuit must
be ground to give 100 ke. at the series-resonant
point.

Further, at series resonance, the etfective
resistance, I., in series with the crystal reac-
tance, can lie in a wide range of values, depend-
ing on the crystal cut, but in each case it also
depends on the crystal mounting. In GT-cut
crystals this B, can run as low as 25 or 30 ohms,
in a crystal having a @ of 500,000, to 400 ohms or
so in lower-quality units. DT-cut crystals don’t
run so low, their series 2, usually falling between
500 and 3000 ohms. The @ of DTs, even the
best units, is not so high as that of GT cuts
either. The R, of AT-cut crystals at 1 Mec. ap-
pears to run so low that building a bridge for
them is impractical, hence we stick to the lower
frequencies for Meacham circuits.’ From the
above, it would appear that a special crystal is
nceded for a Meacham circuit. This is so, but
arystal manufacturers produce lots of series-
resonant rocks and will supply them if asked.

In getting to the practical aspects of this
situation, the designer of a Meacham standard

8 Another consideration is that stray reactances become
increasingly important as the frequency is raised, and it

does not appear practical to build a bridge in which all arms
are truly resistive at frequencies as high as 1000 ke.
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Kront view of WPEG Meacham standard. The
oven occupies the right-hand two-thirds of the unit.
Access is through the cover plate bolted to the panel
face. The dial drives Cs. The small button immedi-
ately below is for screwdriver adjustment of the
awitch for Co. The thermometer measures tempera-
ture in the outer oven, and spreads 58-62 degrees C.
over 4 inches of scale length. Graduations are 0.1
degree, and 0.01 dcgree is easily estimated. Radio-
frequency output is on the coaxial elbow to the left
of the meter.

¢

will first have to determine the crystal cut he is
going to use, und choose his circuit variation
accordingly. Fig. 5 shows a very satisfactory
circuit which, while best suited to DT-cut units,
can be utilized with all but the best GTs pro-
vided « 6B4G or some other low-impedance
tube is used as a phase inverter. Further, with
GT cuts the lamp must be of quite low resistance.
The standard Western Electric type A2 or K1
tungsten-filament telephone-switchboard lamps
are possibilities. Also, the resistor Rio (cor-
responding to Ky in Fig. 4) will have to be
proportioned to the resistance of the lamp with
approximately 0.75 volt on its filament. Assum-
ing the lamp resistance to be 100 ohms at this
point, K; will of course then come out at 102
ohms. In any case, the resistance of the lamp
with 0.75 volt on its filament should be equal to
or less than the series R, of the crystal.

The transformers shown in Fig. 4 are u bit
tricky to make, and should not be attempted
unless one is content to experiment.

Regardless of the circuit used, it is imperative
that stray capacities to ground be kept to a
minimum, as phase displacement through the
amplifier must be kept down if satisfactory
operation is to result. Further, the plate tank
circuit should be pretty good, with a low re-
sistance coil being used for L.

The WPEG Standard

The WOEG standard was developed from the
article in the (Gencral Radio Experimenter and
uses the circuit shown in Fig. 5. The 6AC7 tube
operates Class A. One half of the 63N7 is a phase
inverter for driving the bridge, the other half
being a cathode follower isolating the output of
the oscillator from its load. The 616 operates in
conjunction with meter 37, as a rudimentary
vacuum-tube voltmeter used to indicate oscilla-
tion and output. This meter is necessary because
no plate current variation occurs when oscillation
takes place.

The bridge is composed of s, &2y and I214, the
lamp, the crystal, and its associated frequency-
correcting circuit L,, C's and C,. The amplifier
plate voltage is regulated by VR tubes, and the
phase inverter and cathode follower are supplied
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from separate regulator tubes. The rectifier and
relay set-up, supplied from T, are the control
relays and thermostats associated with the oven
heaters, and will be discussed later.

All r.f. resistors, except [, Ry and Rie, are
Ohmite 2-watt Little Devils, Rz and Rs are
temporary, and used to determine the series 2.
of the crystal. Once the proper value has been
found they may be replaced with fixed wire-
wound units. B, is an Ohmite type AB 2500-ohm
potentiometer, and IRs temporarily, can be
another Little Devil.

R0 is a bifilar wire-wound bobbin, built from
low temperature-coefficient wire. A good cracked
carbon resistor could be used here, if the proper
value is available. Further, any good noninduc-
tive wire-wound resistor of 370 ohms plus or
minus 1 per cent will work. Physically this re-
sistor should be as small as practical, and pos-
sessed of a low temperature coefficient. It carries
very little current, so a one-watt unit is more
than ample. This resistor and the lamp are the
ratio arms of the bridge, and it is important that
R:o be stable over a wide temperature range.
‘The lamp is a standard 6-watt 115-volt tungsten-
filament candelabra-base pilot light, soldered
into the circuit to eliminate the possibility of
! igh-resistance contacts.

It is important that very good condensers be

sed for C7 and Cjo, as these units feed r.f. to
he bridge, and also block plate voltage from
sround. They should not be metal cased, nor
should they be mounted close to a chassis.
Sangamo Redskin 0.5-ufd. 600-volt units have
worked out very well.

The final value of 'y will be determined by the
actual frequency of the crystal used. 5 can be
replaced by silver-mica fixed values, once the
proper amount of capacity has been determined.

R.F. Coils

While comparatively few r.f. coils are used,
they play an important part in proper operation
of the unit. RFC, is an ordinary universal-wound
65-millihenry choke, the value of which is not
too critical. Most any air-cored unit of 40 to 70
millibenrys will work.

L, the tank coil for the amplifier, is the most
important item, and it is essential that the @
of this unit be as high as is practical. The coil

¢

The power-supply unit and circuit compartment
are mounted on and about the outer oven. The lamp
in the bridge is between the 6AC7 and 6SN7. The
knob to the right of the 6AC7 controls Ro. Cz has
been replaced with fixed silver mica units, hence no
dial. The two relays are on the left-hand end of the
power supply chassis, and the terminal strips im-
mediately above them are tie points for the heater
and thermostat circuits. The stickers on the 6AC7
and 6SN7 show the date on which they were in-
stalled. These tubes last about 15,000 hours, which
approximates 18 months of operation. I’he balance
of the tubes are over 3 years old.

October 1952

used in the W@EG standard was pie-wound on a
four-section wood bobbin, with 7-38 Litz wire,
383 turns of which were evenly distributed
among the four winding slots in the bobbin. The
bobbin was then mounted in a Lenkurt Electric
type P1750-12A powdered iron core, which com-
pletely encloses the winding and produces a
coil having an unloaded ¢ of about 300 at 100 ke.

It is believed that the r.f. chokes contained
in the low-frequency tuning units for BC-375
transmitters . would be satisfactory as a sub-
stitute for the powdered-iron coil. These r.f.
chokes have an inductance of 6 millihenrys, are
approximately 134 inch in diameter and 34 of
an inch thick. They are wound with No. 30 B &
S gauge cotton covered wire, and should have a
@ of approximately 75 at 100 ke. If this coil is
used,_appropriate increases in C,; will be neces-
sary to tune it to 100 ke. It is doubtful if the small
pie-wound chokes will be good enough for use at
Ly, but 6.4-mh. units with iron dust cores might
be satisfactory.

L; is one of the before-mentioned 6-mh. r.f.
chokes, and a pie-wound unit probably will work
here.

Assembly Notes

Beyond the above, nothing unusual entered
the construction picture. The entire circuit was
assembled on an aluminum plate 5 inches wide
and 10 inches long. All resistors and condensers
were mounted on lug strips placed at right angles
to the plate, and all components in the amplifier
and phase inverter clear all chassis metal by at
least 34 inch. Condensers C'y and C\o are mounted
in holes bored through one of the lug strips and
are sealed to it with polystyrene cement. They
clear all chassis metal by at least 3§ inch. No
special precautions were taken with the by-pass
condensers C1, (', and C7, except to see that
their metal containers were well grounded.

As in all high-gain amplifiers, considerable
care was taken in the separation of input and
output circuits. Even so, one crystal was wrecked
by self-oscillation of the amplifier, and some
juggling of components and lead placement was
necessary before it became completely clean.
All filament and plate leads were run in shielded
wire, with the shield well bonded to the mounting
plate, and extending to near the cold end of the




first r.f. component. The 6ACY7, it must be re-
membered, is highly power-sensitive, and it
doesn’t take much skulduggery at its grid to
produce. quite » rumpus at the plate. As origi-
nally set up, Ky was fastened directly to the
mounting plate, which procedure was a major
contribution to self-oscillation. Insulating this
unit from ground eliminated the last vestige of
self-oscillation. At first glance it would seem
that o clean amplifier, operating at 100 ke.,
would be a cinch. However, when one considers
the excellent efliciency realized at this frequency,
it isn't too hard to see where difficulties may
urise. They did!

The crystal and its frequency correcting cir-
cuit, LyCsCy, were all mounted in the tempera-
ture chumber. Connections to the 6AC7 grid
and to C,s were made through leads approxi-
mately 6 inches long, spaced well away from
ground and from all plate-circuit components.
The vacuum-tube voltmeter, since it tells o
much about the operation of the unit, was in-
¢luded as a permanent part of the assembly.

Adjusting the Oscillator

To set the circuit into operation, assuming
everything is ready to go, the amplifier clean,
and the crystal at proper operating temperature,
proceed as follows:

1) Short-circuit the assembly L3C:iC,, thus
running the crystal directly to the 6AC7 grid.

2) Set R, at the minimum-resistance position.

3) Set C; at approximately half scale.

4) Turn ou the filaments and observe My,
which should soon show the contact-potential
current in the 6H6, and read around 10 micro-
amperes.

5) When the filaments are hot, turn on the
plates, observing M, as you do. If M, jumps off
scale and stays there, cut the plate quick. Then
reduce the value of Rg by 50 per cent and try it
again. Such a jump is hardly likely with DT-cut
crystals, but it can happen. If 3, jumps off scale,
falls to near minimum, and then starts to pump,
waving between minimum and 180 microamperes
or so, it shows intermittent oscillation, with the
bridge coming to halance, starving the 6AC7
grid. If nothing happens in A1,, everything is
still normal.

6) The pumping described above is a normal
function, and shows everything to be almost, but
not quite, right. When it occurs, rotate C's slowly
in both directions, looking for a setting at which
the pumping is minimum. If such a setting can-
not be found, increase R, slightly and keep ro-
tating ;. Eventually proper settings of C;3 and
Ry will be found, and M, will come to rest at
around 80 microamperes. When this condition
is reached, leave R, alone and rotate C, in either
direction until A{, indicates unstable operation.
Record this dial reading and repeat the process in
the opposite direction. Then set C; midway be-
tween the two observed readings. Now, decrease
R, till pumping barely starts, then increase its
value till pumping just stops. At this point, the
sum of R, and R approximates the series Ko
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of the rock. Increase R, till M, reads 85 to 95
microamperes. If pumping won’t stop at 80 to 90
microamperes, keep increasing R, until it does
stop. R, controls the drive to the crystal. If A,
won'’t stop pumping until it reads 150 microam-
peres or 80, a weak crystal or a defective 6AC7
or 6SN7 is indicated. If the crystal is weak, it
may not be possible to go below this high-output
value and still get stable operation. One rock at
WOEG stopped off at 180 microamperes, and
operated okay for about a year. It then gave up
the ghost.

7) If, in Step 5, there is no change in A1, the
value of R and R, is s0 low that oscillation can’t
start. The procedure is to keep rotating C; as
R, is increased. If this is done, pumping of M,
will soon start, and adjustment is then the same
as in (6) above.

8) If full-scale deflection of M can’t be elimi-
nated by adjustments of Ry and R, self-oscilla-
tion is indicated, and the crystal is taking an
awful beating.

9) Now cut plate voltages. A, should drop
to the contact-potential current value. Reapply
plate voltage and observe M, which should
first jump off scale, and then fall to near the
operating value, where it will pump slightly and
at a decreasing rate until the bridge reaches
equilibrium, and M, stands still.

‘That’s all there is to it. Let the thing run for
about a month, adjusting R, to produce the
selected operating value of M, as it falls off or
increases due to aging of the crystal and circuit.
If operation at the selected reading of M, be-
comes unstable, increase R, until stable opera-
tion, no pumping, again occurs. The series R,
of the rock usually increases as it ages in.

As a check on proper operation, put the output
of the standard, which is about 214 volts, into
the Y-axis amplifier of a good “scope, and adjust
the X-axis sweep to 25-35 ke. With this set-up a
direct view of the output is obtained, and it
should be a perfect sine wave. If anything else
shows up, the amplifier is taking off on its own.
Slight irregularities can sometimes be eliminated
by adjustment of Cs for the hest waveform,
disregarding the previous setting.

Now, it seems that everything good must have
some drawback, and we find the biggest one in
this lash-up to be lack of harmonics. If the
oscillator is properly adjusted, the harmonic
content of the output voltage is so Jow that
difficulty will be experienced in hearing even
the third harmonic. Since this is 8o, it becomes
necessary to feed the standard into some kind of
a harmonic generator, if it is to be used for fre-
quency-checking purposes. This is a must.

Adjusting to Frequency

When a proper comparison between the stand-
ard and WWYV can be made, proceed as follows
with frequency adjustment:

1) Remove the jumper across Ly, C's and Cl,
and reéstablish the selected value of Af;, with
Ro.

(Continued on page 120)
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the Month

REGULATIONS CHANGES

The FCC has modified § 12.91(b) of the regula-
tions so that it will be in accord with the recent
treaty which provides for reciprocal operating
privileges between the United States and Canada.
This is accomplished by changing the first sen-
tence of § 12.91(b) to read as follows, ‘‘. . . only
in the amateur band 28.0 to 29.7 Me. except that
within areas under the jurisdiction of a foreign
government, operation is controlled by the laws
of that government and the terms of any ap-
plicable treaty. (See Appendix 4 for such treaties
or agreements as are in force and the pertinent
terms thereof.)” Appendix 4 now contains Arti-
cle IIT of the recent treaty.

Refer to the article on page 50 of September
QST for complete details on the interpretation
of this regulations change.

A.R.R.L, FILES ON DOCKET 10237

For the information of members, we publish
herewith the text of filing by the American Radio
Relay League of comment on FCC proposals in
Docket 10237 for revision of the emergency
provigions now in Rule 12.156 and for a new
Rule 12.112 to create calling segments in each
of the principal amateur bands.

FEDERAL COMMUNICATIONS COMMISSION

In the Matter of |
Amendment of Part 12 of !
the Commission’s Rules and J

Regulations to designate speci- ¢ DOCKET 10237
fic amateur calling, answering

and emergency communications

frequenoy bands

COMMENTS OF THE AMERICAN RADIO RELAY
LEAGUE, INC.

Pursuant to Paragraph 4 of the Notice of Proposed Rule
Making in Docket 10237, dated July 30, 1952, The Ameri-
can Radio Relay League, Inc., files these comments on
behalf of the approximately 35,000 licensed amateur mem-
bers of the League.

These comments were formulated after completion and
analysis of an extensive study of the postwar history of
practical amateur. emergency communications accom-
plishments, a study ordered by the President of the l.eague
for consideration by its Executive Committee.

Practical Effects of the Proposuls

The proposed amendment of Section 12.156 retains the
principles stated in the present language concerning emer-
gency communications operation, but greatly expands them.
1t is proposed to extend to all amateur bands below 420 Mec.
(except that at 21 Me.) the reservation of amateur bands
or segments of bands to be restricted to emergency com-
munications when the Commission finds and declares that a
state of emergency exists. Further, the effect of the proposed
language is to restrict the use of such sexments on a nation-
wide basis, regardless ot the location and size of the aftected
area, rathcr than limiting the restriction to the affected or
declared area as is done in the present language. It is newly

* Not reproduced here because of space limitations.—Ed,
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provided that additional band segments may be restricted
at the Commission’s discretion, thus recognizing the practi-
eal prcecedure which the Commission has actually followed
in past emergencics almost to the exclusion of the standard
procedure specified in the present regulations.

The proposed new Section 12.112 would impose upon the
amateur service an entirely new concept of routine cnmmu-
nications procedures, in that it reserves frequency segments
and spells out step-by-step procedures for calling and
answering to establish contact in those segments.

Background of Amateur Emergency
Communications Procedures

The necessity for and desirability of these proposed
changes in the amateur rules can be best evaluated after an
examination of the practical communications procedures
employed by amatcurs, especially in time of emergency.

A study of records and reports in the files of the American
Radio Relay League indicates that since the reactivation
of the amateur service at the close of World War TI there
have bcen 158 instances in which an amateur or an or-
ganized group of amateurs provided emergency communi-
eation. A tabulation of these instances is presented in Ap-
pendix A.* Below is a summary, by years, of the number
of communications emergencies which might be classified
#n “major” or ‘“‘iuinor’ depending upon their scope and
severity:

Year Major Emergencies Minor Iimergencies Total
1945 Q 1 |
1946 1 7 8
1947 5 17 22
1948 4 12 16
1919 2 20 22
1950 5 32 37
1951 4 25 20
1952 (to Sept. I ¢ 19 23
25 133 158

On only two occasions during the above record of perform-
ance has the Commission, according to records available to
the League, found it necessary to invoke the provisions of
Section 12.156 of the amateur rules, and then only in part.
In only four other known instances was the Commission
roquested by amateurs to declare an emergency; in these
four cases the request either was decclined on the basis the
status of the emergency was not sufficiently serious, or the
matter was handled as an ‘“informal” request from the
Commission or one of its field offices for voluntary clear-
ance of frequencies.

In no instance ou the League’s records has the Commis-
sion, during any of the above-cited communications emer-
gencies, ever made use of the overall provisions in the pres-
ent Section 12.158, which among other things reserve the
entire 3500-4000 ke. amateur band for distress communica-
tions. Rather, the Commission has taken the much more
practical approach of indicating a specific frequency or fre-
quencies within that band, or others, to be so reserved.
Neither the Commission’s formal or informal action, nor
the practical operation of amateurs, has made use of the
overall provisions in the present language.

Such a record raises serious doubts, therefore, as to the
advisability of extending and’expanding the overall regu-
latory provisions, as contemplated by the proposal.

It is pertinent here to examine the organized activities of
amateur radio operators in planning practical emergency
communications procedures. Within the framework of the
American Radio Relay League's tield organization there is
an Amateur Radio Emergency Corps. The United States
and possessions are divided into 72 geographical areas called
*sections.” In each such area there is an appointed Section
Emergency Codrdinator (SEC), whose duty it is to promote
and administrate the emergency-preparedness activities
under his jurisdiction. Each section is subdivided, at the

31



judgment of the SEC, into smaller areas of jurisdiction
administrated by an Kmergency Cobrdinator (EC) ap-
pointed by the SEC:. Individual amateur operators and sta-
tions register with the local Emergency Coérdinator their
availability, operating skills, and station equipment. There
are approximately 30,000 amateurs presently enrolled in
the Corps. Amateurs, under the guidance of their Emergency
Cobrdinators, establish spot-frequency networks. Approxi-
mately 10,000 amateurs possess or have access to portable
power sources independent of commercial mains. Some
10,000 amateurs in the Corps, separately, possess mobile
radio equipment. This organization is maintained at peak
efliciency by periodic drills and tests, some local in scope,
others nationwide. In practically every case, communica-
tions are conducted on one *“spot” frequency chosen for the
area concerned.

The record of performance of the amateur service in time
of disaster, documented in “ QST and in the files of the
Clommission and the League, is convincing evidence of the
effectiveness of this organized planning.

Practical Operating Considerations

In considering the applicability of the proposed rules, it
i8 especially important to note that in all 158 emergencies of
record since the close of World War 11, the above-deseribed
organization functioned admirably without regulatory inter-
vention, except for two instances where the CCommission
believed it desirable. Yet the proposed changes and ex-
pansion in Section 12,156 contradict the practical operating
experience of amateurs in past emergencies, and are not even
in consonance with the (‘ommission's own minimum
actions during such times of distress. It is the view of the
League that the performance of organized amateur emer-
gency communications facilities is adequate evidence that
there is no nced for elaborate and detailed regulations spe-~
cifying frequency bands or segments, procedures, ete. in
advance. It is the view of the League that the Commission
should not limit itself to specific procedures. Rather, it is
the view of the League that the Commission should provide
itself with broad authority to declare a state of emergency
ax necessary, in its discretion, and specifically at that time
outline temporary regulatory provisions to expedite the
progress of disaster communications as a particular situa-
tion requires. Such a plan would be in consonance both with
amatecur operating practices, and with the customary prac-
tices of the Clummission in past actions under Section
12.156.

The proposed rule indicates specific frequency band seg-
ments, in all amateur bands up through 225 Me. (except 21
Me.)," which would be reserved exclusively for emergency
communications when the Commission so declares. This
restriction would become operative regardless of whether
emergency communication was being conducted on those
band segments. It would, for example, limit the specified
portions of the 144-Mc. band throughout thc country, so
that in an emergency localized in the New York area, ama-
teurs in the rest of the country would still have to observe
the restricted segments even though it is obvious no inter-
ference could possibly be caused, or useful communications
provided, at distances of several hundred miles from the
area. This same reasoning applies to all frequencies of short-
distance effect. On the frequencies of long-distance effect,
such as the segment proposed at 14 Me., the practical
advantages, if any, of ‘‘clear” channels can be completely
negated by interference from foreign stations not under the
jurisdiction of the Commission. The principle of attempting,
in advance, to specify band segments for emergency com-
munication is therefore unrealistic.

More important, it does not recognize the practical
operating procedures used by amateurs in emergency as well
as routine organized communications. Nearly all organized
amateur communication actiygities are built around networks
of stations operating on a single *‘spot'’ frequency. There
are hundreds of these communications networks around the
country. A list of those on record with the American Radio
Relay League is shown in Appendix B.* It is these organized
networks which provide the effective tools for disaster com-
munication, and which have been the basis for practically
all amateur emergency communications work ip recent
years,

In time of emergency or impending emergency, amateurs
in any one state or local area automatically congregate to
the spot frequencies long-established as the focal points of
area communications. Amateurs listen on a single fre-
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quency, and operate on a single frequency, in a given area
or net. Liaison stations provide intercommunication between
networks as necessary. As a result, segments of bands speci-
fied in advance, such as those proposed by the Commission,
would in practice be largely unused inasmuch as amateurs
would be operating in the most effective spots — their own
area frequencies. Further, emergency calls made in such
unused segments of the bands might well go unheeded,
since nearly all amateur receivers would be tuned to net-
work frequencies. Thus, again the proposal is shown to be
unrealistic in not taking in account practical amateur
procedures. -

In this connection, it is worthy of note that first calls from
a disaster area are usually made on area network frequencies
rather than in any emergency calling bands,

The proposal specifies a 5-minute listening period at the
start of each hour. This provision is also in the present regu-
lation. To the best of the League’s knowledge, this provision
has never been observed by amateurs, simply because it is
not in consonance with more effective amateur procedures.
Amateur stations active but not transmitting, in effect ob-
serve 60-minute listening periods each hour, since on net-
works for every station transmitting at a given moment,
there are dozens or hundreds of ““ears’ monitoring the fre-
quencies. Disruption of smooth-flowing procedures in emer-
gency networks even for five minutes would, it is believed,
have more disadvantages in overall performance than any
questionable advantage of monitoring separate ‘‘orphan’’
segments of the band for improbable “first calls.”

Alternative Proposal

It is the alternative proposal of the League, therefore, that
amendment of Scction 12.156 be made to provide basic
authority for the Commission to intervene, as occasionally
it might be desirable so to do, with specific and temporary
regulatory provisions. This authority should be written in
consonance with practical amateur operating procedures.
1ts implementation would coincide exactly with the effective
practical procedures used by the Commission itself in past
emergency declarations. The League’s proposal for new lan-
guage of Section 12,156 is as follows:

§ 12.156 Operation in emergencies. In the event of an
emergency disrupting normally available communication
facilities in any wide-spread area or areas, the Commission,
in its discretion, may declare that a general state of commu-
nications emergency exist8 therein, designate the area or
areas concerned, and specify the amateur frequency bands,
or segments of such bands for use only by amateurs par-
ticipating in emergency communication within or with such
affected area or areas. Amateurs desiring to request the
declaration of such u state of emergency should communi-~
cate with the Commission’s Regional Manager of the area
concerned. Whenever such declaration has been made,
operation of and with amateur stations in the area con-
serned shall be only in accordance with the requirements
hereinafter set forth, but such requirements shall in nowise
affect other normal amateur communications in unaffected
ureas or in the atfected area when conducted on frequencies
not designated for emergency operation.

(a) All transmissions within all designated amateur emer-
gency communication bands other than communications
relating directly to relief work, emergency service, or the
establishment and maintenance of efficient amateur radio
networks for the handling of such communications, shall be
suspended. Incidental calling, answering, testing or working
(including casual conversation, remarks or messages) not
pertinent to constructive handling of the emergency situa-
tion shall be prohibitcd within those bands.

(b) The Commission may designate certain amateur sta-
tions to assist in the promulgation of information relating to
the declaration of a general state of communications emer-
gency, to monitor the designated amateur emergency com-
munications bands, and to warn non-complying stations
observed to be operating in those bands. Such station, when
so designated, may transmit for that purpose on any fre-
rjuency or frequencies authorized to be used by that station,
provided such transmissions do not interfere with essential
emergency communications in progress; however, such
transmissions shall preferably be made on authorized fre-
qguencies immediately adjacent to those segments of the
amateur bands being cleared for the emergency. Indigidual
transmissions for the purpose of advising other stations of
the existence of the communications emergency shall refer
to this section by number (§ 12.156) and shall specify, briefly
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and concisely, the date of the Commission’s declaration,
the area and nature of the emergency, and the amateur
frequency bands or segments of snch band which constitute
the amateur emergency communications bands at the time.
‘The designated stations shall not enter into discussions
with other stations beyond furnishing essential facts rel-
ative to the emergency, or acting as advisors to stations
desiring to assist in the emergency, and the operators of such
designated stations shall report fully to the Commission
the identity of any stations failing to comply after notice,
with any of the pertinent provisions of this section.

(¢) The special conditions imposed under the provisions
of this section shall cease to apply only after the Commis-
sion, or its authorized representative, shall have declared
such general state of communications emergency to be ter-
minated; however, nothing in this paragraph shall be
deemed to prevent the (‘ommission from modifying the
terms of its declaration from time to time as may be
necessary during the period of a communications emer-
gency, or from removing those conditions with respect to
any amateur frequency band or segment of such band which
no longer appears essential to the conduct of the emergency
communications.

Calling and Answering I'requencies

The proposed new Section 12.112 reserves segments of
each amateur band up through 225 Me. (except 21 Mec.)
exclusively for calling and answering purposes, and specifies
detailed procedures for their employment.

This is an entirely new concept in the conduct of amateur
communications and needs careful examination.

In an example case, it is contemplated that an amatcur
station in one of the named segments would initiate a general
call, CQ. not more than the specified length. A second sta-
tion, hearing the inquiry call and desiring to establish com-

munication, would respond on or near the same frequency,-

again observing the limits as to length of call. Assuming
contact established, the two stations would then negotiate
for a mutually satisfactory frequency or frequencies in the
unrestricted portions of the band on which to continue and
complete the contact. Each station would then shift fre-
quency, re-establish contact, and continue the commuunica-
tion.

A careful exatination of the practical application of this
procedure, in the light of established amateur operating
practices, shows the proposal to be unrealistic, inefficient,
and wasteful of precious frequencies.

In the example case, the amateurs concerncd would be
plagued with difficulty right from the start. First, they must
agree on a working frequency or frequencies. This discus-
sion might take several forms, depending upon whether each
station was crystal-controlled, with a choice of several
specific frequencies, or whether it. was operahle in any part
of the band. Once these differences in station capabilities
were ironcd out, probably along with differences of opinion
on a suitable working frequency, the stations could then at-
tempt the frequency change.

The agreed frequencies would of necessity be chosen on
speculation. The operators would have no way of knowing,
short of having a second communications receiver in opera-
tions, what conditions of interference existed on the chosen
working frequency or frequencies. ()eccupancy of the
frequency by others might make contact impossible, thus
gomé)letely wasting the time and frequencies in the calling

and.

The proposal assumes ubility of every amateur to set his
transmitting or receiving frequency at will within very close
tolerances, an ability which does not exist in most cases
beecause there has been no necessity for it. Equipment avail-
able to the amateur service simply is not built within such
tolerances for the most part; the cost would be prohibitive.
Thus even if there were agreement on choice of working
frequencies, there probably would be time expended in
multiple calling until the chosen frequencies, or their ap-
proximations, were logged.

Even granting, for purposes of the example, ability to set
frequency closely, in order to reéstablish contact the sta-
tions must repeat on the working frequencies exactly the same
calling and answering procedures they used in the restricled
band segments. Obviously, this is sheer waste of frequencies,
not to mention time, since the calling and answering pro-
cedure must be duplicated on the working frequency.

Moreover, there is a practical engincering problem in
frequency shifts of any magnitude. Changing to a working
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frequency within the remainder of the band would in many
cases require retuning of the amateur transmitter, taking
more time and effort and reducing efficiency. More impor-
tant, since, from a practical standpoint, tuning would be
done under key-down conditions, it would increase inter-
ference to other stations. The combined effect of this prob-
lem, plus that of frequency-setting, would be to require of
amateurs the purchase or construction of elaborate and pre-
cise receiving and transmitting equipment, with costs which
would be prohibitive.

Additionally, an impossible situation would be created in
the many bands of international usage. It is virtually certain
that few, if any, foreign stations would understand what
was being attempted by the U. 8. amateur in a frequency
shift, and sufficient confusion would result that the band
segment would for practical purposes be rendered useless to
American amateurs.

It is recognized that an objective of the proposal is to
assist operation in emergencies, especially for * first calls.”
But under the conditions imposed there is only one conceiv-
able result — U, 8. amateurs simply would not use the
impractical procedures specified, in their day-to-day opera-
tions, so that the frequencies would not be in general use.
The emergency-use potentialities of the band segments
would therefore be reduced, not enhanced. Also, foreign
stations not under the jurisdiction of the Commission would
have free access to such channels and, once becoming aware
of their being clcared by American amateurs, would flock
to use the restricted segments, further decreasing their po-
tential emergency effectiveness. Even were the plan work-
able in other respects, international coirdination would be
required to make it a success.

The net effect of the proposal would be, in the League's
view, to withdraw from domestic amateur use the frequency
segments listed in the proposal, and would be a far greater
loss to the amateur service than any recent international
radio conference has imposed in its allocation table.

The. League does not believe that such a result is in accord
with the Commission’s usual policy of fostering the amateur
service, and urges the deletion of the proposed Secticn
12.112,

THE AMERICAN RADIO RELAY LEAGUE, INC.
By:
PauL M. SeEGAL
Its General Counsel
A. I.. Bupr.onGg
General Manager

A.R.R.L. ACTIVITIES CALENDAR

Oct. 4th: CP Qualifying Run — W60WP
Oct. 11th~12th: Simulated Emergency Test
Oct. 15th: CP Qualifying Run — WIAW
Oct. 18th-19th: CD QSO Party (c.w.)

Oct. 25th-26th: CD QSO Party (phone)
Nov. 9th: CP Qualifying Run — W6OWP
Nov. 13th: CP Qualifying Run — WIAW
Nov. 15th-16th, 22nd-23rd: Sweepstakes
Decec. 5th: CP Qualifying Run — W60WP
Dec. 5th~7th, 12th-14th: 10-Meter WAS Party
Dec. 19th: CP Qualifying Run — WIAW
Jan. 3rd: CP Qualifying Run — W6OWP
Jan. 10th-11th: V.H.F. Swcepstakes

Jan. 10th-25th: Novice Round-up

Jan. 17tb-18th: CD QSO Party (c.w.)

Jan. 19th: CP Qualifying Run — WIAW
Jan. 24th-25th: CD QSO Party (*phone)

ARE YOU LICENSED?

o When joining the League or renewing
vour membership, it is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
your classification. -
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HERE are two instruments that should be in

the shack of every Novice who plans to stay

within FCC regulations. One of these —
some means, independent of the transmitter, for
checking the frequency of the emitted signal — is
specifically required. The other is a meter for
checking the power input to the tinal stage of the
transmitter. A volt-ohm-milliammeter is very
useful for many other purposes and is almost es-
sential for tuning up the home-grown rig.

The unit shown in the photographs is based
primarily on the one described in the lust several
editions of 7The Radio Amateur’'s Handbook.
The somewhat modified circuit is shown in Fig.
1. Having seen the pretty smoke that rises when
an ammeter is inadvertently hooked up as a

* &1 Spring Garden St., Hamden 14, Conn.

A

tay)
. )
V. Re 3 3
ol00V. R3 J Ry
— ov. 3
\ R o R,
e {0GOMA. 3
—o -
Lo g Use oo SRe
10MA.
L -
IMA.
" <HGHR R‘%
] 1000 Y owr 'r
R
Y Y

Fig. 1 — Circuit of
the simple test meter.

¢

A volt-ohm-milliammeter built in a
plastic case. Terminal pin jacks across
the hottom from left to right are: com-
mon, volts, milliamperes, ohms. The
zero-adjust rheostat, polarity-reversing
switch and battery terminals are on the
side.

¢

A Novice-Built
Test Meter

BY JOHN P. RAMSEY,* WNI1UJG

voltmeter, I decided to use separate terminals
for each of the three functions of the meter —-
volts, ohms and milliamperes. This, I thought,
might at least minimize the possibility of having
to buy a new meter as a result of trying to read
voltage with the switch set in the milliammeter
position.

When the rotary switch is set at the low-
resistance position, there is a constant drain
of 1 ma. on the battery. Of course an oldtimer
would never go off and leave the meter switched
to this position. But a Novice wmight not be so
careful and a constant drain of even 1 ma. would
run the battery down in a short time. With the
battery on leads outside the case, he is more
likely to disconnect it before putting the instru-
ment away, thus perhaps saving the cost of a
new battery.

Switching from one range to another is ac-
complished by the two-gang rotary switch, Si.
However, in switching between high- and low-
resistance ranges, it is necessary to reverse the
polarity of the battery. While this could be done
by adding another wafer to the rotary switch, 1
preferred to usc a separate toggle switch, Sq, for
the purpose. Ry is for adjusting the meter to zero-
resistance reading with the test prods shorted,
prior to making resistance measurements.

Ry — 0.9 megohm, % watt, 5% or less.

R2 — 90,000 ohms, !4 watt, 5% or less.

Ra — 10,000 ohms, 5 watt, 5% or less.

R4, Rs, Re — Copper-wire shunts (sec text).

Ry — 3300 ohms, 15 watt.

Rs — 2000 ohms, wire-wound (Clarostat £3-2000 or

equivalent).
Ji. 32, J3, J4. Js, Jo — "Phone-tip jack.
MA| — 0-1 milliammeter.

S — 2-gang Y-position rotary switch (Mallory 1321L
or equivalent).
S2 — D.p.d.t. toggle.
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Construction

While the case might be made out of almost
any material available, it happens that W2KBH
gave me a sheet of l4-inch lucite at about the
time I was getting ready to build the unit. It is
casy to work and makes a very attractive-looking
job. The front and back are pieces 4 inches wide
and 634 inches high. The sides are 214 inches
wide and 614 inches high, while the top and bot-
tom are pieces 214 by 334 inches. The picces are
assembled with 6-32 machine screws by drilling
and tapping holées in the edges of the material.
Lucite splits or chips quite easily, so care should
be used in this operation. Use a No. 28 drill for
clearance holes and No. 34 for the tapped holes.
Wet the end of the drill frequently with water
to reduce heating that tends to soften the lucite.
Don’t try to drill the holes too close to the cor-
ners. 1 kept them 114 inches away. Get a square-
end tap if possible, aud back it up whenever it
shows a tendency to stick. If a regular tapered
tap is used the holes must be deep enough so the
screw will not hit the taper. Use water as a lubri-
cant.

'The large hole for the meter in front should
be cut so that the flange of the meter comes
about 3{s inch below the top edge. A circle
cutter is used to make the hole. Be sure to adjust
the cutter carefully so that you will end up with
a hole that fits the meter nicely. Try the cutter
first, on a piece of }4-inch scrap wood. It is better
to cut halfway through from one &ide und then
turn the piece over and finish from the other
side. As a matter of fact. it is advisable to follow
this procedure in drilling any of the holes.

The center of the rotary-switch shaft comes
134 inches up from the bottom edge and the four
output terminals are lined up across the bottom
1 inch apart, center to center, and 944 inch up.

On the left side, the shaft of the zero-adjust
rheostat, 12z, is level with the rotary-switch shaft.
If the back end of the rheostat comes too close
to the switch, the switch can be turned slightly
to give more room. The polarity-reversing switch,
No, should be placed above the rheostat in a posi-
tion that clears the cuse of the meter. The two
battery-terminal jacks are mounted below. Be
sure to mount the one toward the front so that it
will not interfere with the adjacent one in the
front panel.

¢

Interior view of the volt-ohm-
milliammeter. The coil in the fore-
ground is the 1000-ma. shunt. The
other two shunts are above the ro-
tary switch.
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‘ Multiplier Resistors

Before wiring the unit up, the various multiply-
ing resistors should be adjusted following the
suggestions given in the Handbook. The current
shunts, R4, Rs and Rg, are made of copper wire
as described there. The resistance values should
be 14,) 49 and 1499, respectively, of the meter
resistance.

45V.
“ip i
2R
Re l
—VWWAM— ——<Rg
( 1 “
PR

[}
)+

Fig. 2 — Test circuit for checking meter resistance.
Rz, Rs — See Fig. 1.

Ra — 100 ohms (see text).
MA; — See Fig. 1.

If you don't know the resistance of your meter
and can’t find it out from a catalog, its approxi-
mate value can be determined by connecting the
4.5-volt battery, the fixed 3300-ohm resistor,
R, the 2000-ohm zcro-set rheostat, Rg, and the
meter in series, as shown in Fig. 2. Adjust the
rheostat until the meter reads full scale (1 ma.).
Then connect a 100-ohm resistor across the ter-
minals of the mecter. The meter reading will
fall to a new value. The meter resistance can
then be calculated by

. L -1

Ru = 100 T

where I is the new meter reading. For instance,

if the new reading is 0.75 ma., then the meter
(Continwed on page 124)
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Codan Elimination of Intersignal Noise

An Outboard *‘Squelch’’ System for Communication Receivers

BY RONALD L. IVES*

HE background noise produced by a modern
T“high—powercd” communications receiver,

when no signal is tuned in, may be almost as
loud as the preferred listening volume. This
unwanted noise causes auditory and other fatigue
to the operator, and sundry objections from others
in the vicinity of the re-

the cathode resistor. The triode now functions
as an ordinary amplifier, passing signals. By
varying the screen voltage of ‘the pentode, its
cut-off voltage can also be varicd, so that the
relation between a.v.c. voltage and signal cut-off
point of the amplifier is adjustable. Alternatively,

ceiver. In a well-de-
signed and properly
maintained receiver,
much of this noise is
causcd by electron mo-
tion within the input
circuits; most of the
remainder is static of
various sorts.

Almost a generation
ago, equipment for si-
lencing a receiver when
no signal was incoming
was developed and put
into commercial opecra~
tion by various com-
munications companies.
This device, usually
known as a ‘“codan”

the a.v.c. voltage could
be varied manually, by
use of a potentiometer
across the a.v.c. input
to the pentode. This at-
taing the same result,
but loads the a.v.c. sys-
tem in the process.
Using this circuit, a
codan suitable for use
by the average amateur
or short-wave listener
can be constructed eas-
ily, at low cost and in
small bulk. Because of
lack of unused space in-
gide the average com-
munications receiver
cabinet, the design is
“outboard.” Since the

(carrier-operated de-

accessory socket on

vice, anti-noise), takes
many forms, but is bas-
ically a switch which
cuts off the a.f. channel
when no a.v.c. voltage

‘T’he vutboard “squelch™ unit. The power transformer,
sclenium rectifiers and filter condensers, Co and Cho, are
to the left of the shielding barrier. At right are the
two tubes (6J5 to the rear) and a dual condenser unit
containing C7 and Cs. Along the front are the power
switch, panel lamp and the threshold controi, R7.

most receivers may al-
ready be oceupied by a
Selectoject or other aux-
iliary device, this codan

is developed by the receiver." 2 One of the sim-
plest forms, consisting of a pentode-controlled
triode amplifier, is shown in Fig. 1, complete
with its own power supply. The basic circuit is
not new, and is not original with this writer, but
it is one of the smoothest-operating of a large
number of codans tested.

Circuit O peration

QOperation of this codan is quite simple and
straightforward. When the a.v.c. voltage is low
or zero, the pentode draws plate current. Voltage
drop across the plate load resistor, K3, biases the
triode to and beyond cut-off, so that it will not
pass signals. When the a.v.c. voltage rises to
the cut-off value for the pentode, it no longer
draws plate current, and the bias on the triode
grid is now only the operating bias, supplicd by

* Principal Physicist, Cornell Aeronautical Laboratory;
5415 Main St., Williamsville 21, N. Y.

! Heising, ‘‘Radio Extension Links to the Telephone
System,"” Bell System Technical Journal, Vol. 19, 1940,
611-646, or Bell Telephone System Monograph B-1255,
1940, 36 pp.

¢ Terman, Radio Engineers’ Handbook, 1943, p. 653,

8 Ives, “Practical Codan Circuits,’” Radio-Flectronics,
Feb., 1952, pp. 32-33.
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containg its own power
supply. As shown in Fig. 1, connections to the
receiver consist of two a.f. lines (which should be
shielded), an a.v.c. line, and ground. The codan
is normally inserted betwecen detector output
and the audio volume control in the receiver.
Using standard tubes, with careful planning,
this codan can be built on a 7 X 7 X 2-inch
chassis without crowding. Layout and construc-
tional features are shown in the photographs.
The vertical shield partition of stecl confines the
leakage ficld of the power transformer to the
power side of the chassis. A similar shield under
the chassis protects the signal circuits from the

® Although squelch circuits have bheen
commonplace for a long time in military
and commercial equipment, they are
not so familiar to hams. This article
describes a simple codan unit that can
be connected to almeost any existing
communications or other short-wave
receiver to suppress background noise in
the absence of a signal.
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Fig. 1 — Circuit of the outboard
squelch unit.

C1, Cs — 0.1-pfd. paper.
Ca — 0.01-pfd. paper.
(s — 0.25-ufd. paper.
(4, C5 ~— 20-pld. elec!ro;y!ic. N =
Cy7, Cg— 30- to 40-ufd. clectro-

Iytic (dual unit used). i R2§
Cs, C10 — 40-pfd. electrolytic. =
Ri1 — 1 megohm, 14 watt.
R2 — 0.47 megohm, 14 watt.
Ra, Rs — 47,000 ohms, 1 watt.
R4 — 1000 ohms, 1 watt. R
Re — 22,000 ohms, 1 watt. N
R7 —10,00” .ohm potentiometer.
Rs — 50-0h1 potentiometer. N~

N
3
e
—
~
4
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-

A.F,
OUT,
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Rg¢ — 10,000 vhms, 5 watts.
L1, L2 — 8-hy. filter choke. QT
O
GND. |
6SJ7 6J5

I1 — 6.3-volt panel indicator lamp.
Ji, J2 — Shielded microphone con-
nector.
SR — 65-ma. 130-volt selenium
. _ rectifier.
St — S.p.s.t. toggle switch. y
T1— Half-wave power trans- o A |
former: 120 volts, 50 ma.; )
0.3 volts, 1.5 amp. (Merit X
P-3045). X

leakage field of the filter chokes. Component
values are not critical; a ten per cent deviation
from those given makes no difference in circuit
operation. 1n contrast, arrangement of compo-
nents is quite critical, or the codan will act as a
hum injector. Hum-producing components must
be kept as far as possible from signal components,
and shielded from them. For this reason, the
triode is placed at the rear of the chassis, per-
mitting very short leads to the input and output
connectors at the rear.

The power supply is a more-or-less conven-
tional voltage doubler, with considerably more
than average filtering of the B supply. The
resistor Rg, between transformer and condenser
interconnection, is to protect the rectifiers and
filter condensers from warm-up surges. This may
be omitted, giving a plate-supply potential of
about 20 more volts, saving about 20 cents, and
reducing the life of the rectifiers and condensers
by a factor of more than two. If no protective
cover is placed over the chassis, an insulated
cover should be put over the “hot” condenser,
(ly, of the voltage doubler, to prevent shocks

from inadvertent contact. The case of this

condenser is about 130 volts above ground.

Adjustment

To put the codan into operation, after all
internal connections are made and checked and
tubes inserted in the proper sockets, connect
the a.c. and let the filaments warm up. Connect
the input terminal to the detector output, and
the output terminal to the *“high’” side of the

¢

Bottom view of the codan unit. The filter chokes in
the apper left-hand corner are shielded from the andio
circuit by a small baffle shield. Cs and Cs are at the bot-
tom and Rs, mounted on a bracket, is at the top. Audio
and power connectors are at the rear of the chassig.
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volume control ahead of the first a.f. tube. Turn
the level control on the codan to maximum
(maximum wvoltage on screen of 65J7). The
codan should now pass no signal. Note, or prefer-
ably measure, the hum level in this condition.

Now connect about 20 volts d.c. between the
a.v.c. input terminal and ground, with the
a.v.c. terminal negative. This should cut off
the pentode, so that the triode will pass signals.
Tune to a “dead” part of the band, and note the
hum level. This will be somewhat higher than
the first value noted, since all hum produced
ahead of the codan is amplified by the triode.
Now adjust the filament potentiometer for mini-
mum hum. Usually a zone of apparently minimum
hum will be found. Set the potentiometer arm
at the center of this. Use of an oscilloscope will
permit a more accurate setting. When hum is
minimized, put the bottom on the chassis. If the
bottom plate does not have “anti-scuff” im-
pressions, use small rubber humpers under the
bottom-plate screws.

Now connect ground of the codan to ground
(Continued on page 126)




Sugar-Coated Single Sideband

(S.8.5.8.t or A.M. I Blue?)

BY RICHARD B. BLANCHARD,* W6UYG, EX-WILDI, EX-W20IQ

on the way out. It is already out, if you
will take the word of literally hundreds
of hams the world over who have had the chance
to see for themselves the relative merits of single
sideband. With that flat statement, let us now
take a short ride through this mysterious subject
and break it down into everyday ham lingo. We
promise you there will be not one formula . . .
notone — jfactor, whatever thatis . . . nothing
mysterious at all.
The first thing you run into in s.8.b. articles is
a new language, composed mostly of words like
“balanced modulator,” ‘“phase-shift network,”
‘““carrier suppression,” and so on. These words
are the ones that cause a majority of hams to
pass up ‘“‘sideband,” as we call it for simplicity.

’PHONE operation as we have known it is NOT

* 816 Kathryne Ave., San Mateo, Calif.
1 Single Sideband Subtly Simplified.

PUSH-PUSH DOUBLER

RF
Input
RF
Output
BALANCED MODULATOR
f
R.E
E
+

(B) [ I

Flig. 1 — The fan:uhdr push-push dnub[cr is shown at
A — the plate circuit is tuned to twice the excitation
frcquency for useful output, because the excitation fre-
quency is cancelled out in the plate circuit.,

By modulatmg the tubes in push-pull and tuning
the output circuit to the excitation frequency, as at B,

a "balanced modulator” is obtained.
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The Balanced Modulator

Let us therefore take a few of these and
translate them into ham talk. “Balanced Modu-
lator” . now there iz a wicked-sounding
device. What is it? Ever hear of a push-push
stage? (Sce Fig. 1, if your memory nceds refresh-
ing.) Good doubler, isn’t it? But it won't work
on the fundamental. Well, just for fun, let’s hook
it up “straight-through” anyway and sec what
bhappens. Well, well, what do you know? No
carrter ! 1 | OK, add some modulation to the push-
push stage and you wind up with modulated
output, but no carrier. However, at this point
we still have two sidebands. Even so, we have a
far more efficient system of communication than
standard horse-drawn a.m. 'phone.

In the push-push amplifier we have just men-
tioned, the r.f. is fed to the grids in push-pull,
and the plates are connected in parallel. This, of
course, causes the output at the fundamental fre-
quency to cancel out. If the audio is applied to
the screens of the stage in push-pull, it upsets the
balance at the audio rate and the sidebands
(products of modulation) appear in the output.
See how simple it is. Carrier cancels out . . .
sidebands come through. At this point, we have
a double-sideband suppressed-carrier signal. All
vour power in the amplifier is going into talk
power, or sidcbands. This amplifier, with 300
watts peak output, puts a signal in the other
fellow’s recciver equivalent to an 800- to 900-
watt input carrier-type rig. Notice we didn’t say
‘A 900-watt a.m. rig.” Single or double sideband,
carrier or not, it is still a.m. So we’ll call it “ecar-
rier-type.”

Now then, let's review this as fur as we've
gone. We.have built a push-push amplifier,!
applied some push-pull audio to modulate the
screens, and have the thing putting out a pretty
efficient signal with two sidebands, and no carrier.

Sidebands

So, the next step. We have an cffective 900-
watt signal split into two parts, or sidebands. Why
ot put it all in one part? The guy with the dis-
tant receiver can’t tell the difference. He can
copy one sideband as easily as two.

One thing, though —- how do we get rid of that
other sideband? We agree that killing the carrier
wasn’t hard at all, but this audio business is
getting rough. After all, we have never messed
around with ““phase-shift’” networks before. And
here enters the villain of the entire plot.

One way to eliminate the. uthcr sxdeband is

! Another type of ba.lanced modulator, seen in man,v of
the rigs described in QST and elsewhere, connects the r.f.
cxcitation in parallel and the r.f. output and audio in push-
pull. It works the same way, but it is a less familiar connec~
tion than the push-push doubler.
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Fig. 2 — Showing how the
commercial phase-shift network
is used in the Handbook s.s.b.

exciter (pages 297-301, 1952
R, edition).
L o 81 T] 1-ufd 60&-volst papler.l
2, C3 — 10-pfd. 150-volt elec-
T‘; screans trolytic.
of balanced R, __ 3000.0hm potentiometer.
T modulators R, — 10,000 ohms, 10 watts.
3 S-. Rz — 680 ohms, 1 watt.
P R4 — 1000-0ohm wire-wound
potentiometer.
T1 — 10,000-t0-4000-ohm cou-
pling transformer
eam (Stancor A-3812).
T2, T3 — T1 and T2 in original
- exciter.
+300 Ry PSN — 90-degree audio phase-
Wt shift network (Millen
+3%0 $ 75012).

to shift the r.f. phase through one phase shift
network, and shift the audio through another.
Now don’t go 'way. Here is where most of the
articles get rough. What actually happens is
that the audio is split into two parts, 90 degrees
apart in phase, and the same with the r.f. How-
ever, we will not go into that now. Just accept
that as fact, and let’s consider “How to do it?”

The Millen Company has solved the most
difficult part of our problem with their No.
70152 Audio Phase-Shift Network. This unit
looks like an i.f. can and contains the entire
phage-shift network for the audio. It is all aligned
and tuned at the factory, and can be just wired
into your rig, and “presto’” . . . there’s your
phase shift.

The r.f. phase shift is very easy. You just follow
the simple directions in the Handbook s.s.b.
exciter.

Now, you remember we mentioned this push-
push amplifier to cancel out the carrier. Well,
now we have the entire signal split into jour parts,
two parts of r.f. and two parts of audio. There-
fore, we need a different kind of amplifier to mix
all this stuff up and get out a single-sideband
signal. To make a long story short, we merely
wind up with four tubes connected in push-
pull parallel. This is the “balanced modulator”
of the ARRL Handhook rig. “Balanced modu-
lator” sounds tough, doesn’t it? But when you
call it *“push-pull parallel” it brings it down to
earth. Now, with the four tubes in p.p.-parallel,
we have four grids to drive with the r.f. And we
have two chunks of r.f., 90 degrces out of phase
with cach other. So we connect two grids to-
gether and feed in one half the r.f., and the other
half into the other two grids in parallel. Likewise,
we feed in half the audio to two of the tubes, and
the other half to the other two.

Now, by properly connecting the plates of the
four tubes in pairs to a common tank circuit, we
finally have the thing set up to cancel the carrier
out, and also shift one sideband over to the other
side of where the carrier would be, if there were
one.

Then a few controls, to balance everything
up, which are explained in various articles, and
you are ready for action.
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In this article, we have tried to leave out all
the theory which many hams are not interested
in. However, there is one point on which it is
nccessary to get down to details, in order that
your sideband rig will work. That is the use of -
the Millen Audio Phase-Shift Network in the
Handbook rig.

The diagram of Fig. 2 shows the necessary
changes to make use of this unit. Incidentally,
the unit, is 8o modestly priced as to be almost as
cheap as the parts alone purchased separately.
The changes shown allow for the feeding of more
voltage into one half of the network than the
other side gets.

By using 6V6s as modulator tubes — and
there we mean regular modulators — we get
sufficient audio to kick up easily the 61.6 balanced
modulators in the push-pull parallel stage. The
6L6s should easily kick any pair of triodes in a
Class B linear to 1-kw. input.

Tuning

After the rig is made up, using the changes
shown, the tuning-up process begins. This process,
in most articles in the past, has been made to
look laborious, if not impossible, to the average
ham. However, if two pieces of equipment are
available, the process shouldn’t take more than
a few minutes.

First, tune up the audio. Connect the horizon-
tal plates of a ’scope to the output of one modula-
tion transformer, and the vertical plates to the
other transformer. Adjust the phasing trimmer,
Ri in Fig. 2, to form a circle — a perfect circle in
the ’scope when a tone is fed to the microphone
input. After that, you can forget the phase shift
indefinitely.

Now, connect the vertical plates to one pair
of r.f. grids on the 6L6s and the horizontal plates
to the other pair of grids. Apply r.f. excitation,
and tune the r.f. phase-shift network for a circle.
I have never seen this procedure described in any
article, but it is as simple as this writer has yet
been shown. Then apply an audio tone to the
microphone input, and with r.f. excitation on,
trim all controls for minimum ripple on the band
which should appear on the ’scope. At this point

(Continued on page 1£8)

39



Amateurs Provide Communications for
Women's Transcontinental Air Race

Coast chairman of the Sixth Annual Wom-

en’s Transcontinental Air Race, contacted
ARRL for assistance in providing a cross-country
communications net to report the progress of
the famed ‘Ninety-Nines” flyers. Race head-
quarters and terminus being in New York City,
the League turned the project over to SCM
W20BU, who recruited the services of W2JZX
and W2YBT in formulating plans for a net
covering the stopover cities. Tentatively, W2JZX
was to operate 75-meter ’phone and W2YBT
40-raeter c.w. to accept incoming traflic for
QSP by landline to Race headquarters. Daisy
Coleman, XYL of W2YBT, handled all secre-
tarial duties incidental to making preliminary
wrrangements with radio clubs in the stopover
cities. As a trial run, test messages were sent
to W2JZX and W2YBT on June 28th, a week
before the start of the race. Clonditions were
poor, however, and delivery did not materialize.
It then became evident that it would be desirable
to line up a net consisting of stations who were
heard operating on the air regularly. With the
agsistance of members of the Transcontinental
’Phone Net (TCPN) and others a working team
was set up.

Monitoring was started on July 4th at 6 p.M.,
W2YBT on 40 meters and W2JZX on 75. Condi-
tions were poor on 40 but excellent on 75. The
3980-ke. net met on schedule at 9 p.m. and first
reports came through in good order from W5BKH.
He later reported a crash of one of the contesting
planes, stating that the pilots had been shaken up
and were hospitalized. By 11 pr.M. we were able
to advise Race Hgq. that all planes were accounted
for. This first night’s operation moved reports
several hours ahead of the commercial services.

Each evening thereafter complete bulletins
came in on the 9 ».M. schedule on 3980 ke. (after
the first evening of monitoring on 40 meters
that band was given up). Traffic was thorough
and accurate, containing the following informa-
tion: (1) assigned number of the contestant;
(2) names of pilot and co-pilot; (3) time of arrival
at evening stopover; (4) weather report for
the following morning; (5) estimated time of
departure next morning. For the duration of
the competition reports continued to arrive
hours ahead of the commercial lines.

This operation was not without human interest

EARLY this year, Marjorie B. Davis, Hast

o

and anxious moments. We were all most con-
cerned when we heard of the first mishap on
July 4th. That same night three other plancs
had to drop out because of engine difficulties.
During the race two important 'phone calls
came to New York for the pilots in plancs Nos, 4
and 22. One plane was located in Vandalia,
Ohio, and our outlet there, W8HB, contacted
the pilot with the information (the other plane
had already arrived at New York). On July 8th
a great number of plancs were grounded at
Wheeling, W. Va. Weather was bad, but two
planes thought they c¢ould make Harrisburg,
Penna., by nightfall and in the sttempt were

=

lost. Our net got busy and every station near un
airport called that airport to endeavor to locate
the missing craft. By 11:15 p.Mm. the two planes
were located back at Wheeling, safe and sound.
We called Race Hq. and then went to sleep, very
much relieved.

It was & rare privilege to serve the “Ninety-
Nines” in their annual race. Their words of
commendation for ham radio were many, and
the contestants told of their fecling of security
as a result of our communications effort.

Stations in the net were always prompt and
dependable, many putting in long hours at
their rige. The roster of those participating
includes Wi1s EMF LBH NQ ODW PU QON
SJO SS:; W2s ABT AAE AD BTB CLG DYP
EEO GNP GIC LST QXS TPN VEP VOU
YBT WFY ZOL ZQC; W3s BFK BRC CTN
CVT GXQJXQ NXU PYF QKP VRZ; W4PFP:
W58 BKH GZK PA SLS; W8 HB KIH OAT
PHY ZGT; W9 EDQ LRT 0S0/5 ZHL;
K9FAE; W@s EXN HUI MXI; and Daisy
Coleman.

~— WeJZX




BY ELEANOR WILSON,* WIQON
THERE are some very young YLs on the bands

these days. We know about the following
girls who are sixteen or under, but we won-

der how many others there are. (Only ages we're
sure of are given.)

WI1UBL — Doris Newcomb, 14

W2KAE — Lynne Lyra, 15 (licensed when 14)

W2TEF — Jean Hudson (licensed when 9)

W3O0VV — Jane Bieberman (licensed when 10)

WA4TAV — Susan Martin, 13

W4UNO — Jane Hunt, 15

W6JPI — Margaret Martley, 12 (licensed when 10)

W7PEF —- Clio Marie Hood, 14 (licensed when younger)

W9PHH — Nancy Durst, 9

W@BIC — Sandra Jakes, 16

KZ5GQ — Carol Combs, 13

-mmeem — Barbara Jordan, 14 (of G3FYN-G2ATM)

VE7AYL — Juanita Wood, 15 (licensed when 12)

WN1VTA — Judy Volpe, 9

WN1WDX -~ Nancy Lillpopp, 13

WN3TTR — Eileen Joganic, 13

WN5WCG — Helen Martin, 9

WN7QWX — Mary Klock, 12

WN7PWY — Cheri Ann Westcott, 10

WN7RRM — Janet Poulson

WN7TAQ — Ann Blackburn, 10

‘WNSHPP — Reta Bryan, 13

WN9UDG — Joanne Schacht, 9

WN9UDH — Marie Rantanen, 9

WNYUEG — Elinor Scharnagl, 13

WNIOUEW — Mary Milbauer, 11

*YL Egditor, QST. Please send all contributions to
W1QON's home QTH: 318 Fisher St., Walpole, Mass.

One way of insuring that traffic is delivered dircctly
and promptly to a relative is to make said relative a
ham herself. And that briefly is the tale of the two sisters
shown above. Jane Fischesser, WNATOG ({left), of
Montgomery, Alabama, now has a consistent traflic
outlet in her old home town, Lexington, Kentucky, in
her sister, Betty Peters, WN4WKI (right). Betty passed
the Novice exam after three wecks of coaching while

she visited Jane and her OM Charlie, WAFMW.

Keeping Up with the Girls

Of the 199 countries WIMCW has worked, 183 are con-
firmed. Among Lou's latest QSLs are 4W1MY (Yemen)
and FL8MY (Djibouti, Fr. Somaliland). ... WOJTX
made perfect copy of the Armed Forces Day Message.
Louise now has all three certiticates which have been issued.
... W1 YLs who attended the Portland, Maine, hamfest
were pleased to mecet W20WL, Ruth; W3OQF, Barbie;
W4UDI, Lenette; W4UDQ, Dorothy; and KH6TI, Dell.
W30QF, OM W3MAX and jr. op visited a number of YLs
between Maryland and Canada while on their vacation.
. . . Beveral W6 YLs handled tratlic in emergency nets set
up following the Tehachapi earthquake, . . . Sorry to re-
port the passing of the OM of WS8UDA, Dottie. . . .
WIUET, Martha, has been licensed for a comparatively
short time, but she is NCS for the Vt. SS Net, ground
operator for the CAP, Secy. of the Rutland C.W. Club and
is registered with the Vt. State (!D and RACES. ...
YT.s who attended the Corpus Christi ARRL Convention

(Continued on page 118)

W6 YLs who attended the June installation meeting of the Los Angeles YLRC are shown below. (Seated, l. to r.:)
May England, ex-VE3QL; Mildred, WN6PJU; Vada, W6CEE; Beulah, W6NL.M; Mary, W6AVF; Gilda, W6KER;
Beulah’s daughter Margaret is peeking through the center. (Standing:) Founder and pust-President Clara, W6TDL;
Betty, WN6JCA: Vada's niece, Donna; Joyce, XYL of WOHTT; Annie, WN7TRBA; Elsie, WNG6QEC; Dorothy,
WN6QDG: past-President Evelyn, W6NZP; Vici, WN6JBB; Ruby, W6WRT; Mary Kay, W6JMC; Lucille,
W6JMS; Joan, WN60OBZ; Agnes, Wo6MFP; Barbara Dobson, sister of W6(BZ and daughter of W6CVQ; Lillian,
XYL of W6KVR; May, W6CQV; and past-President Maxine, WG6UHA. Outgoing officers were WOCEL, Pres.;
WG6AVF, Secy.: and ex-VE3QL, Treas. Officers installed were WO6NLM, Pres.; WOKER, Secy.; and WN6PJU,
Treas. WN7RBA is the XYL of JA20L, and awaits port call to join him.




How Rectifiers Work

Simple Theory for the Novice

BY GABRIEL P. RUMBLE,* EX-WSBBB

a circuit device that conducts better in one

direction than in the other. Such a device
makes it possible to ‘“change’’ alternating cur-
rent to direct current; thut is, to obtain uni-
directional current from an alternating source.
The ideal rectifier, of course, would be one hav-
ing zero resistance in the conducting direction
aud constituting an open circuit in the non-
conducting direction.

Most rectifiers in current use in amateur radio
fall into one of two general classes. In one group
are the mineral rectifiers, such as the selenium,
copper-oxide and crystal rectifiers. Those in
the second group are the vacuum-tube rectifiers.
The principal ditference between the two is that
the opcration of the latter type usually depends
upon a heated filament, or cathode. While the
mineral rectifier requires no such heated ele-
ment, the voltage that it will stand without
breaking down when in the nonconducting state
is limited.

Fig. 1 shows standard circuit symbols for the
two types of rectifiers. The arrow in the case of
(A), and the line in the case of (B) arc usually
called the anode or plate, while the other element
is termed the cathode. The diagrams also indi-
cate the relative polarity of the applied voltage
that must exist for current to flow through the
rectifier. When this polarity is reversed, the
rectifier does not conduct. In other words, in
order to conduct, the anode must always have a
potential more positive than the cathode.

BY broad definition, an electric rectifier is

Half-Wave Rectifier Circuit

Fig. 2A shows the elements of a half-wave
rectifier circuit. At (B) are graphic pictures of
the a.c. input voltage and the rectified voltage
appearing across the load resistance. (This load
resistance represents any cquipment that may
be operated from the supply.) Current Hows
through the load resistance only during the
time that the polarity of the a.c. input voltage
corresponds to the rectifier polarity shown in
the diagram. When the polarity of the input
voltage reverses on the other half of the cycle,
the circuit is open and no current flows. If the
connections to the rectifier were to be reversed,
then conduction would take place on the oppo-
site half of the cycle and the polarity of the
voltage across the load would be reversed.

ijidge Rectifier Circuit
From the half-wave rectifier, a logical step
forward is a circuit that makes use of both

*8300th AU, Post Signal, APO 958, % PM, San Fran-
cisoo, Calif.
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halves of the cycle to fill in the gaps between
the d.c. pulses in the rectificd output of Fig.
2B. A circuit that does this is shown in Fig. 3A.
It is known as the full-wave bridge-type rectifier.
On the first half of the input cycle shown, D
and Dy conduct, while Dz und D4 conduct on
the other half of the cycle. The resulting voltage
across the load is represented in Fig. 3B. 1t is
scen that the gaps between the pulses of Fig. 2B
have bcen filled in. Because of this the average
d.c. voltage output of the full-wave rectificr will
he twice that of the half-wave rcctifier for the
same value of a.c. input voltage.

Simple Full-Wave Rectifier Circuit

Only half the number of rectifiers used in
the bridge circuit are required if two of them
are replaced by resistances of equal value, as
shown in Fig. 4A. Although full-wave rectifica-
tion is retained, the maximum no-load voltage
obtuainable is only half the maximum provided
by the bridge circuit, because the source voltage
applied to the conducting rectifier and load is
halved by the voltage divider formed by the two
registors shunting the source. The circuit as
shown in Fig. 4A is impractical because of the
d.c. voltage drop and a.c. power loss in the re-
sistors. 1f the two shunting resistances are of
low value, the d.c. voltage drop across them is
reduced, but the a.c. power loss is increased.
Increasing the resistances has the opposite
effect.

Most of these losses can be eliminated by
substituting chokes of large inductance and
low d.c. resistance for the resistors, as shown in
Fig. 4B. The reactance of the choke windings
minimizes the a.c. power loss, while the low d.c.
resistance eliminates most of the d.c. voltage
drop. The a.c. input voltage to the rectifier,
however, is still only half of the source voltage.

If an increase of input voltage is desired,
a step-up transformer may bec substituted for
the chokes, as shown in Fig. 5. The input voltage
is half the total secondary voltage of the trans-
former. The use of the transformer has the

-further advantage that the d.c. load circuit is

isolated from the a.c. line so that either side of
the load may be grounded irrespective of the
primary grounding. A transformer may, of
course, be used similarly with the bridge circuit.
In this case, the input voltage is the same as the
secondary voltage, rather than half. )

Vacuum-Type Rectifiers

Vacuum-tube rectifiers are made in both
full-wave and half-wave types. The full-wave
(Continued on page 1%8)
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Fig. 1 — Standard rectifier symbols. (A) — Mineral
rectifier. (B) — Vacuum-tube rectitier. 'I'he signs indi-
cate the polarities that must exist for the rectifier to
conduct.

AC. Input

AAAAA
v
P
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é

(A)

AC. Input Voltage

{WANAN

Rectified
Vo/ta:ge Avcross R,

(B)

Fig. 2 - Simple half-wave rectifier circuit and graph
showing comparison between applied a.c. voltage and
the rectified voltage appearing across the load resistance.

D3-Dy D3-D4
A.C. Input Voltage

D,-D, Dy-D, D=D, Ds-Dy

Rectified Voltage Across R,

®)

I'ig. 3 — Full-wave bridge rectifier circuit. (B) shows
that the gaps of Fig 2B have been filled in.
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Fig. 4 — Circuits illustrating the development of the
simple full-wave rectifier circuit. These circuits are
seldom used in practice, as explained in the text.

T

o—

A.C.
Input

(o

Fig. 5§ — Usual form of simple full-wave rectifier
circuit. The transformer, T, usually has a step-up ratio,
primary to secondary, to obtain higher voltage than
that obtainable from the line.

T .
AC.line
D.Coulput
T2
Q-
o {
AcC.line
o
(A)
. —O+
3 0.c.output
Ac.
Line

T ®

Fig. 6 — Full-wave rectifier circuits using vacuum-
tube rectifiers. Half-wave rectifier tubes with a separate
filament transformer are used in {A). In the circuit of
(B) the rectifier is the full-wave type with its filament
supplied from an additional step-down winding on the
transformer.

43



./,“
[] ] ] » Y

Earthquake

Following the carthquake at Tehachapi, Calif.,
in July, the. Naval Reserve Training C enter,
Fresno, Calif., of the Twelfth Naval District,
assisted in providing emergency communications
to the quake-stricken town. At the request of the
American Red Cross Kern County Disaster Re-
lief Chairman, the Training Center dispatched
an SCR-299 mobile radio station, complete with
gasoline generator, to the scene 145 miles away.
The station (see photo helow) used the ecall
K6NBZ/6 and was the main link between Te-
hachapi and northern California. Numerous mes-
sages for injured residents of the community were
handled. Operations were carried on with the
assistance of the American Legion Amateur
Radio Network and W60T, the Red Cross sta-
tion in Oakland.

ARRL Field Day

Naval Reserve activities of the Eighth Naval! District
took a verv active part in the annual ARRL Field Day,
June 21st-22nd. In some locations, Reserve activities com-
bined operations with local amateur organizations. The
following stations participated:

Call Location Operators

K5NAW New Orleans, La. W4AEFS Wss BUK HQ,
WeST!

K5NBL Camden, Ark. Wis CPV DWJ ICE PZC
THX VRS VOF

KSNBW Beaumont, Texas W53 BRR GRY LQO MCB
PYU RYU STP VEH
VFF

K5NRD Dallas, Texas \W5s KJA ORV OTH RKB
TUE VLK

K5NRE El Pago, Texas Wss (:CJ HBZ SYE

K5NRI Oklahoma City, Okla.

K35NRJ Btillwater, Okla. W5PCL

K5NRS Shreveport, La. W5s DMK JTR KGZ MJC
NEL NFT NXM
OMG PVR QC7 QNB
S8W SUM

WSHTK Enid, Okla, W58 KFN MFX NGE REC
SNG UCE UCG VBQ

WS5IAS Tulsa, Okla, W5MFB and local club

K6NBZ, mobile radio unit from the Naval Rescrve
'lraxmng Center, ¥resno, Calif., at I'chachapi. L. to r.:
R. M., Engleman, BM1, USNR (Wo6I1QS); H. Carl Hoh

KM2, USNR (W6UVN); and W. E.
USN (W6ZYM).
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Mower, ET2,

rance 1n Lne conaiering direcrnion

KSNAZ Tubbock, Texas W5s EFW HDX KPJ
K5NR San Antonio, Texas Ws5s LZR SOM
W5QA Abilene, Texas W5s GFL SDB and local
amateur club members
W5USN New Orleans, La. Wss EGX HANW LNU
PLQ 8PZ TMF UNP
WNSUEP  New Orleans, La. WN5& UEP UTX and VXS
(XYL of WSNHW)
]
1201 29th Ave.,
Meridian, Miss.
hdjtor, QUST:

It is with deep regret that I write you regarding
the passing of Charies Marvin Hatchett, W5FPZ, at
Jackson, Mississippi, on August 16th 1952. His
death was caused by shock received thle workmg
on his 1-kw. transmitter.

‘W5FPZ’s log indicated a QSO with an LU,
beginning at 5:05 p.M. and ending at 5:15 r.M. A
crash was heard by a neighbor about 5:35 p.m. but
no investigation was made since Marvin had been
making considerable noise in the shack where the
rig was located. Upon arriving home from work,
another neighbor observed Marvin lying on his back
with his feet near the base of the transmitter, his
body partly outside the room’s entrance door. This
was at 5:45 .M., ten or fifteen minutes after the
crash was heard The noise had been caused by
Marvin's body striking a small end table, breaking
it into several p:eces

Artificial respiration was administered s#nd an
ambulance was called. Upon arrival at the hospital,
oxygen was given without beneficial results. There
were two burns from high voltage, one between the
right forefinger and thumb and another on the inner
side of the right arm ncar the elbow. There was also
evidence of contact between his leg and the cabinet,
for a plug inserted in the a.c. receptacle at this point
had been bent sharply to one side. Marvin was
wearing only trunks; his body was wet with perspira-
tion when discovered.

The transmitter side door was found open, the
interlocking safety switch released. The filaments
of the final amplifier were off but a low hum indi-
cated that transformers were energized. These may
haZIe included the plate supply transformer of the
fin;

What secems to have happened —though no one
will ever know positively — was that he had at-
tempted to do some work on the final, not knowing
there was high voltage present. An attempt to com-
press the final tank coil in order to increase the
inductance would have resulted in such burns. The
fact that he sought to take a firm grasp of something
in the tank circuit indicated that shock was uncx-
pected. If the filaments of the final were not ener-
gized there was practically no load on the high
voltage supply and an estimated 3500 volts was
present.

Marvin Hatchett was employed by the Amenc'm
Telephone and Telegraph Co. as a supervisor in the
Jackson office. He was a valuable and talented in-
dividual, having served at various locations through-
out the country in the operation and maintenance
of transoceanic radio-telephone equipment.

W5FPZ will be sadly missed by the many friends
and relatives he leaves behind.

— T. J. Thibodaux, W5DNW

SWITCH
TO SAFETY!




A Broad-Band 40-Meter Vertical

Feeding a Quarter-Wavelength Antenna with 300-Ohm Line

BY JAMES A. FRIEND,* W6EC]

justice to the subject, for not only does the
- antenna work like a charm across the
whole band but is by far the best for 7 Mec. 1
have ever had. Although there is nothing original
in it, it is & very interesting and efficient version
of the time-honored Marconi.

The evolution of the broad-band vertical
began when I was fortunate enough to fall beir
to what I thought was enough Il-inch 24ST
aluminum tubing for a 3-element 20-meter beam.
To my dismay, I lacked one length of having
enough. However, this small setback, coupled
with a few conditions announced by the XYL
in the esthetic defense of our new home, instigated
of one of the most satisfying pieces of ham gear
I have ever built.

The first thought was to construct a simple
vertical fed with RG-8/U coaxial cable, but this
was digcarded through lack of sufficient cable to
reach the rear of my 140-foot lot. After glancing
through the Handbook, it appeared that a 3-wire
vertical might be the solution, since it could be
fed with the less-expensive 300-ohm Twin-Lead.
Accordingly, and after a few falsc starts, a sup-
porting structurc was built and the tubing
mounted on it, spaced 15 inches on centers. The
top was bolted together with a 1-inch strip of
aluminum and, with the help of W6YMH, the
antenna went up.

The antenna had been cut to length as per
the formula found in the Handbook. When the
300-ohm fecd line and the final amplifier were
connected, a few tests indicated that something
was very wrong.

Upon investigation with a grid-dip meter, the
resonant frequency of the antenna was found to
be around 6.4 Mec. After figuring roughly how
much of the antenna should be removed to bring
the frequency to 7.1 Me., a hacksaw was used in
one hand and the fingers were crossed in the
other. The resultant length was 30 feet 4 inches
and, lo and behold, the grid-dip meter showed
7.1 Me.!

With high hopes, the line and final were again
connected, but someghing was still wrong. After
a little investigation with an r.f. ammeter in
either side of the line, it was found that there was
a current unbalance in the feeders, and this was
attributed to insufficient or poor ground. A con-
ference with the XYL developed the mandate that
any radials associated with this antenna werc
going to be buried radials, and so huried they
were. Four 35-foot radials were sunk one foot
deep, in the form of an “X,” and soldered at the
cross-over to the ground rod.

PERHAPS the title of this article doesn’t do

* 247 Harrison 8t., Coalinga, Calif.

October 1952

Once again the final was coupled, and this
time there was joy in the shack at W6ECJ.
The antenna loaded nicely, and the line was well
balanced. Measurement with a Micromatch
showed the s.w.r. to be less than 1.5 everywhere
in the entire 7-Mec. band, and considerably lower
over the major portion.

From the above measurements, and subsequent
on-the-air usage, there is only one conclusion
that can be reached: here is a really good antenna,
a vertical that “gets out” and has complete
coverage of the 7 Mc. band. Running 600 watts
to the final, signal reports are as good as anyone
is getting and in most cases they are considerably
better. Needless to say, I'm sold.

After tests and measurements were concluded,
the Twin-Lead feeder was inserted in a length
of old garden hose and that, too, was buried
with no change in any of the characteristics.
(Continued on page 130)

The 3-wire 7-Mc. vertical at WOEC] is supported by
a I'-beam made from 2 by 4s.
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e Strays s

W3GH, assisted by W3s MFD and MLY,
organized a team of twenty amateur mobiles for
liaison communication in the July auto races held
at Brynfan Tyddyn course near Harvey's Lake,
Penna. Hams participating were W3s CPL ETB
EUD GH HPK HVL TGW KFQ MFD MLY
PHF PUZ QOR WGD TCC TOD ZS and
W2NDM.

When normal telephone communications broke
down this amateur vadio network was heavily
relied upon. It functioned so smoothly that the
boys have a *‘command performance” request to
be on hand for next vear’s races!

Brigadier General Ivan L. Farman, USAF,
Deputy Director of Communications, USAF, has
been clected chairman of the Military Amateur
Radio System (MARS) Advisory Committee for
a one-year term. The committee, at its quarterly
meeting in the Pentagon, also named Colonel
William D. Hamlin, Signal Corps, acting chief
of the Army Communications Service Division,
vice-chairman of the committce.

The MARS Advisory Committee is composed
of military and civilian members representing the
Armed Forces, Federal Civil Defensc Adminis-
tration, Federal Communications Commission,
American National Red Cross, American Radio
Relay League and others. Its chief duties are to
advise the Chief Signal Officer, USA, and the
Director of Communications, USAF, on MARS
operations and to recommend policy pertaining
to codrdination of civilian and military amateur
radio activitics.

— e e

While the oil-laden Fort Aercer battled the
seas off Cape Cod during a March, 1952, gale,
Radio Officer John V. O’Reilly, jr., W2CWW, set.
rescue operations in motion with an SOS. As the
vessel aplit in two in the rising fury of the storm
he was swept overboard to his death. O'Reilly
had signed on the ship just eleven days earlicr.
W2CWW was a member of the Staten Island
Amateur Radio Association and an on-the-air
acquaintance of another intrepid mariner, Cap-
tain Henrik Kurt Carlsen.

We regrettfully note the passing of old-time
QST author James Cecil Johnson, W5LS, in
August at his home in Bellaire, Texas.

Our pages were regularly brightened by the
varns of homespun flavor contributed by W5LS
under the nom de plume * Felix’’ during the early
Thirties. One, ‘“‘Hams Are Born — Not Made,”
appeared in 1930’s January @ST. Another, “It’s
In the Blood!,” graced the January, 1934, issue.

At the close of a colorful career, W5LS was
Senior Research Physicist for the Humble (il
and Refining Company. A recent outlet for his
spare time and energy was the promotion of the
increasingly popular Little League baseball.
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25 Years A

this month
B

October 1927
. Preparations and studies for the forthcoming inter-

national radiotelegraph conference are being accelerated
in ARRL's effort to solidify the amateur position.

go

. . . Carefully adjusted regeneration in his final amplifier
enables Ralph Pierce, 1AXA, to crystal-control 300 watts
of output with a minimum of components.

. . . That perennial problem — construction of effective
radio-frequency choke coils — is discussed in the Fxperi-
menters’ Section by I*. A. Lidbury, SBAG.

. . . Notes on experiments to secure maximum selectivity
in receiver circuits using no more than three tubes are
recorded by Allan T, Hanscom.

. . . Alexander Nyman contributes an article analyzing
factors to be considered in the designing of fixed condensers
for high-frequency applications.

. .. “Calibrating S/W Receivers and Wavemeters from
Broadeasting Stations,” by I'. 8. Huddy, 1II-1ZS, makes
clever use of a regencrative b.c. receiver’s harmonics.

. . . Fergus Sunshine McKeever, 9DNG, summarizes
international amateur radio's fast-moving last thrce years
of progress in the field of DX communication.

. . . International Test results clearly indicate the 1927
DX hounds’ high estcem for 40 meters — 73 per cent of all
activity took place on that band.

... '"An Arctic Adventure,” tale of amateur radio and
aviation in perilous Alaskan wilds, is recounted enter-
tainingly by Howard F. Mason, 7BU.

.« . Amateur radio's effective participation in recent
Atlantic Coast military maneuvers is detailed by Fred C.
Best, 1BIG, famed traffic bandler.

. .+ A new line of 80-meter crystals is announced by
General Radio Clompany of Cambridge, Mass., recom-
mended for use in 20- and 5-meter transmitters.

. . . Crystal-controlled nu@CM, L’Anse, Mich., station
of Edward N. Fridgen, has several of its clean-cut features
deseribed and illustrated.

Silent Reps

IT 18 with decp regret that we record the
puassing of these amateurs:

WICEA, Arthur P. Heath, Hampton, N. H.

W2CWW, John V. O'Reilly, jr, Staten Island, N.Y.

W2JLN, Joseph T, Michaels, Roselle Park, N. J.

W2UGQ, Herman L. Klingenberg, Jackson Heights,
N. Y.

W2UL, Harold E. Smith, New Milford, N. J.

W2UNG, Arthur A. Neher, Jackson Heights, N. Y.

WS5FPZ, Charles Marvin Hatchett, Jackson, Miss.

W5LS, James C. Johnson, Bellaire, Texas

W6GTU, Donald C. Lynn, Compton, Calif.

W60MO, John R. DeYoung, Los Angeles, Calif.

W6UVE, Ralph Hedson, Los*Angeles, Calif.

W7NIN, Jack D. Coyner, Phoenix, Ariz.

WB8CII, Charles L. Melancon, Cheboygan, Mich.

WSBINL, Victor L. Roberts, Klyria, Ohio

\W8TAC, Staniey T. Kuduk, Youngstown, Ohio

WB8YAL, Frederic ID. Sands, University Trights,
Ohio

ex-WOOES, Otto Kramer, Emporia, Kans.

WO0OFR, R. Melvin Whitaker, New Lenox, il

WOAAED, Arthur E. Rydberg, Mitchellville, Ia.

VE3RI, 8. J. Ellis, Toronto

VS1AX, John Ford, Singapore

Leroy Holtzelaw (of VP4LZ staff), Trinidad

QST for




Results, 18th ARRL DX Contest

contests held during the lush yeurs of the
sunspot cycle when propagation conditions
were at their best and DX signals found their way
around our globe with ease, the months of Febru-
ary and March seemed quite a lctdown to par-
ticipants in the 18th ARRL International DX
Competition. Less hardy souls would have given
up the ghost and settled down to local ragchewing.
Not so with the DX brethren! In spite of rela-
tively poor band conditions, with 10 and 11
meters useless st times for long-distance contacts,
participants in the 1952 coutest showed they
eould take the good with the bad and produced a
crop of many noteworthy ’phone and ¢.w. scores.
Cumpetition for awards was confined to par-
ticipants within each ARRL mainland section
and in each country outside the W/VE/VO area
submitting qualifying entries. Special certificates
are being awarded to 68 c.w. operators und 55
'phone operators in the U. S.-Cauada area. Out-
side W/VE/VO, 64 c.w. and 39 'phone awards
are being made. Three multiple-operator stations,
all in the 1. 8. area, will also receive certificate
awards. The calls of all winners are listed in the
accompanying score tabulations. Heurty con-
gratulations to the victors!

The C.W. Section

For many years the top c.w. score reported in
the W/VE area has come from an eastern U. S.
station. From the first post-World War II contest
in 1947 until 1951, the highest totals came from
W2, W2, W8, W3 and W3, in that order. Ben
[olloman, WSENE, of Dallas, Texas, apparently
set out in 1952 to show that it can be done from
other areas. His multiplier of 202 and 422 con-
tucts earncd a final score of 255,732 points and a
comfortable lead on the rest of the field. During
81 hours of contest operation, WiENE worked
97 countries. Ben used the following array of
gear: separate finals and 4E27 buffers on each
band, working out of sn HT-18 VFO, p.p.
250THs on 27, 28 and 14 Mec., single 450THs on
3.5 und 7 Mc. Antennas were threc-element
rotaries on 14, 27 and 28 Mec. and ground planes
on 3.5 and 7 Mc. His receiver was an HRO.

Another contestant who has heen chalking up
some fanecy scores in DX contests the last few
vears was next in line. Jim Ringland, WB8JIN,
tallied 410 contacts with 85 countries, a multi-
plier of 193 and 237,390 points in 84 hours of
opcration. His contest rig consisted of a 310-B
exciter driving an 813 and p.p. 250THs. A plenti-

Y()U can’t keep v DX man down! After the

¢

Ben Holloman, W5SENE, walked off with top cow.
honars in the [J. S.-Canada area and won the Northern
Texas c.w. award for the fifth consecutive year.

October 1952

ful assortment of antennas wase_used: wide-
spaced rotary arrays, with three elements on 14
Me. und four on 28 Me., a ground plane and a
doublet on 3.5 Me., vertical 8JK beam and
Joublets on 7 Me.

A total of 220,458 points, from 406 contacts
and 181 multiplier, gave W3DHM the third
highest c¢.w. score in the W/VE area. Credit for
this fine performance goes to Mel Wardell,
W3DGM, the operator of W3DHM during the
contest. The transmitting layout at DHM uti-
lized p.p. 8068 and three-element rotaries on 14,
27 and 28 Mec., p.p. 833As and doublets on 3.5
and 7 Me.

Following the first threc high scorers, each with
a score vver 100,000 points, were W2WZ 205,740,
W4KFC 196,116, W8WZ 194,940, W3LTU
184,214, WILM 162,771, WS8BTI 158,100,
W4ESK 156,006, W4BGO 155,925, W6MVQ
150,174, W4BRB 142,749, W4CEN 138,600,
W3GHD 137,259, W3PDX 134,505, W5ZD
127,458, WI1LOP 123,954, W3GHS 120,555,
W5HCKY 118,854, WINMP 117,612, WODAE
110,970, WORQM 106,524, WIAXA 104,895,
W3GRF 104,538, W6TT 103,752, W3FGB
101,010.

The following tabulation lists the high scorer
in each U. 8. and Canadian liceusing area:

WILOP 123,954 WODAE 110,970
WoWZ 205,740 VEIPA 29,784
W3DHM 220,458 VE2WW 58,893
W4KFC 196,116 VE3ZW 80,678
W5SENE 255,732 VE4RO 92,400
W6MVQ 150,174 VESQZ 10,200
W7PGS 94,065 VESMN 7128
WSJIN 237,390 VETVO 41,904
WOLM 162,771 V020G 64

Leaders in number of contacts were WSENE
422, WSJIN 410, W3DHM 406, W2WZ 381,
W4KFC 371, W8WZ 361, W3LTU 357, WOLM
337, \V4ESK 321, W4BGO 315, \V4BRB 311,
‘\V6MVQ 310, W4CEN 308, W3PDX 305,
W3GHD 303, WSBTI 300, WINMP 297,
W5ZD 291, W3GHS 285, W1LOP 283, VE4RO
282, W5CKY 279, WUDAE 274, W1BFT 270,
WORQM 269, W3GRF 266, W6TT 262, W1AXA
259, W3FGB 259, W8DX 256, W3IYE 251,

WT7PGS 251, W6FSJ 250, WODUY 250.




Katashi Nose, KII61J, outstanding c.w. and ’phone
seorer, didn’t use this bottle during the contest, al-
though his rotary might have made it sound that way.

Highest multipliers (sum of countries worked
totals for each band) in W/VE/VO: W5S5ENE
202, W8JIN 193, W3DHM 181, W2WZ 180,
W8WZ 180, W4KFC 177, W3LTU 172, W4BGO
165, W4ESK 162, W6MVQ 162, WIOLM 161,
WSBTI 155, W4BRB 153, W3GIID 151,
WA4ACEN 150, W3PDX 147, WI1LOP 146,
W52ZD 146, W5CKY 142, W3GHS 141, W1AXA
135, W8GHW 135, WODAE 135, WINMP 132,
W6TT 132, WORQM 132, W3GRF 131, W3FGB
130, W3ALB 129, W4HQN 139, W3IYE 128,
W7PGS 125, W6FSJ 124, W3BVN 123, W1BFT
121, W2GGL 120.

The top score among participants outside the
United States and Canada came from Dick
Spenceley, KV4AA. Dick racked up 2015 QSOs,
multiplier of 90 and 541,800 points. KV4AA
poured a potent signal into W/VE with only 300
watts to four 4D22s on 3.5, 7, 14, 27 and 28 Mec.;
on 160 meters input ran 175 and 50 watts to a pair
of 4D22s. The ever-popular three-element rota-
ries were used on 14, 27 and 28 Mec., a 7-Mc. Zepp
for 3.5 aund 7 Mec., and a 240-foot wire on 150.
Receiving was handled by two HQ-129s.

Especially outstanding from the standpoint of
contacts per hour was the contest performance of
Ciordon Fisher, KG4AF, sccond high scorer out~
side W/VE/VO. Gordon logged more contacts
than any other purticipant: 2085, at the average
rute of 32.6 per hour. A close coutender for the
top score, he tallied 518,833 points and a multi-
plier of 83. His station layout: 75A2 receiver; p.p.
4-250As on 3.5, 7 and 14 Mec., Johnson Viking for
27-28 Mec. and 160; throe—elument wide-spaced

"heam on 14 Me., 280-foot center-fed for 3.5, 7,

14, 27, 28 Mec. and 160 meters.

Veteran DX contest participant Katashi Nose,
KH61J, came through next in line with 333,918
points, 1427 QSOs and 78 multiplier. If the num-
ber of 589 and 599 reports in Katashi’s log is any
indication, KXH6IJ was really jarring plenty of
receivers in the UJ.S.-Canada area!

Other high scores outside W/VE/VO:
KH6AEX 275,724, KH6MG 260,996, VP7NM
193,546, CO2BC 177,954, ALII\IB 171,920,
KPAKD 169,443, KV4AQ 141 ,375, XE20K 131,-
376, KH6PM 124,551, KHGDI\ 110 925, KZ5LY
108,918.

Qutside the U.S.-Canada area, the top scorers
in each continental area were: Africa -—— ZS60W
97,392; Asia — JA2IM 6818; Europe — GW3ZV
77,996; North America— KV4AA 541,890; Oce-
anmia — KH6IJ  333,918; South . America —
PY1ADA 46,968.

Leaders in number of contacts: KG4AF 2085,
KV4AA 2015, KH6IJ 1427, KH6AEX 1242,
KH6MG 1228, VPONM 1114, CO2BC 1043,
ZL1IMB 1028, KP4KD 843, GW3ZV 842,
XE20K 789, KH6WU 768, KH6DK 725,
KV4AQ 725, FASBG 713.

Highest multipliers following KV4AA’s 90
were KG4AF 83, KH6IJ 78, IKH6AEX 74,
KH6MG 71, KP4KD 65, KV4AQ 65, KH6PM
63, XE1SA 63, VP7NM 58, CO2BC 57, KP4JE
57, XE20K 56, ZL1MB 56, VEK2RA 55, KZ5LY
54, VK2GW 52, KH6DK 51, ZL1MQ 50.

The "Phone Section

Qutstanding operator in the W/VE/VO 'phone
category was Rush Drake, W4ESK, whose score
of 149,517 points, obtained fromn 449 contacts and
111 multiplier, gave him a healthy lead on all
other contestants. Push-pull 450THs, rotarics on
14, 27 and 28 Mec., and a ground plane on 3.85
Mc pushed W4ESK’S signal to the far corners of
the earth; a 75A-1 handled the receiving end.

Joe Johnson, WO6NIG, finished up with 102,951
points and was the unly other ’phone entrant to
top the 100,000 mark. He talked his way through
370 contacts for a multiplier of 93. Equipment
line-up at W6NIG: single 450T1s on 14 and
28 Mec., 304TL on 3.85 Mec., 14-Mec. three-ele-
ment rotary, 28-Mec. four-element rotary; 75A-1
receiver.

¢

Rich Lawton, W6MVQ, chalked up 310 contacts, a
multiplicr of 162 and 150,174 points to lcad all c.w.
contestants in the W6 area.

QST for



With a healthy lead on his competitors, Rush Drake,
W4ESK, scored 149,517 points to take the top "phone
position in the W/VE/VO arca.

¢

Third-place 'phone participant was Don Phil-
lips, W3LTU, with 86,940 points (315 QSOs, 92
multiplier), followed by W1AFZ 84,252, WORBI
75,558, WSJIN 75,423, W8BHW 49,922, W5JVF
45,975, W7DL 41,406, W7HIA 39,480, W3GHS
39,039, W3PWR 38,520, W4VAN 37,233, VE7VO
37,062, W6PYH 36,642, VE3AUJ 36,018,
W5BGP 35,112, W2APU 34,452, W1CND 33,-
055, VE4RO 31,212, WS8LIO 30,888, W3FGB
30,690.

Top score in each U. S. and Canadian licensing
area:

WIAFZ 84,252  WOPRZ 58,400.
W2APU 34,452  VEICU 144
W3LTU 86,940 VE2BD 3782
W4ESK 149,517  VE3AUJ 36,018
W5JVF 45975  VE4RO 31,212
W6NIG 102,951  VES5CX 54
W7DL 41,406  VE7VO 37,062
WSJIN 75,423

WORBI 75,558

Leaders in number of ’phone contacts: W4ESK
449, W6NIG 370, W1AFZ 341, W3LTU 315,
W6AM 276, W8JIN 274, W4DQH 265, WORBI
256, W6VVZ 247, WOPRZ 246, W4OM 237,
W8BHW 223, W3PWR 214, W5JVF 211,
WIEWC 210, W7DL 206, W1CND 203, W4VAN
201.

Top ’phone multiplier were those of W4ESK
111, WORBI 98, W6NIG 93, W8JIN 93, W3LTU
92, WOEWC 87, W1AFZ 84, W40OM 84, W4DQIL
81, WPPRZ 80, W6AM 78, W3GHS 77, WS8BHW
76, WSJVF 75, W8LIO 72, VE7VO 71, W7HIA
70, W4GBO 69, W6VBZ 69, VE3AUJ 69,
VE4RO 68, W7VVL 67, W5BGP 66, W4VAN
63, W3FGB 62, W3PYH 62, W3PWR 60.

The talents of Katashi Nose, KH6IJ, third
highest c.w. entrant outside W/VE/VO, are not
confined just to brasspounding. A top-notcher
with a key, he also knows how to handle a mike,
as attested by his 'phone log, which showed 1022
contacts, multiplier of 52, 159,432 points. On the
adr for only 44 hours during the contest, IXH61J
knocked off contacts at a merry clip, averaged
23.2 per hour!

Following KH6IJ’s top score was that of Syd
Lashley, VP6SD, 157,990 points, a result of 884
contacts and 61 multiplier. VP6SD ran 500 watts
to an 813, used beams throughout, four elements
on 27 and 28 Mec., three elements on 14 Me. and a
Vee on 3.5 Me.

Another Hawaiian, KH6AEX, cinched third
place with 135,576 points. Other high-scoring

L4

Highest W7 score, 94,065 points, was made from this
very eflicient-looking station layout by Warren Mal-
lory, W7PGS.
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‘phones: IKH6MG 120,612, XE2W 93,869,
TGIAD 66,861, VP6WR 57,772, ZS6DW 51,948,
KP4DU 21,141, KV4AQ 20,352, TI2TG 18,381,
[1BDV 15,776, KG4AF 15,148, G2PU 15,000,
ZL1HY 14,976, F8SK 14,841, ZL1MQ 11,625,
PY2CK 10,780, KT1DD 10,556.

Top scorers in each continental area were:
Africa — ZS6DW 51,948; Asia — JASAB 441;
Europe — I1BDV  15,776; North America —
VP6SD 157,990; Oceania — KHO6IJ 159,432;
South America — PY2CK 10,780.

Leaders in number of W/VE/VO ’phone coun-
tacts: KH6ILJ 1022, VP6SD 884, KH6AEX 807,
KH6MG 708, XE2W 539, ZS6DW 481, VP6WR
448, TGIAD 393, KG4AF 364, I1BDV 311,
F8SK 291, KT1DD 257, KP4DU 243, KV4AQ
212, ZL1HY 208, G2PU 200.

High multipliers: VP6SD 61, XE2W 59,
KH6MG 57, TG9AD 57, KH6AEX 56, KH61J
52, VP6WR 44, ZS6DW 36, TI2TG 33, KV4AQ
32, KP4DU 29, G2PU 25, ZL1MQ 25, KH6DK
24, ZL1HY 24, PY2CK 22.

Club Scores

As in the 17th ARRL DX Contest, the compe-
tition this year for the special gavel award, of-
fered to the radio club whose members submitted
the highest aggregute score, resulted in a close
race between the Frankford Radio Club of Phila-
delphia and the Potoma¢ Valley Radio Club.
Frankford succeeded in gaining the lead and
wins its fiftth DX Contest club award. The
Northern California DX Club, fifth in the previ-
ous affair, pulled up to third and will bear watch-
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