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1‘ had plans for a ta femitter
t would transceive with th&SX-117 « «

In case you fig

8§X-117 SPECIFICATIONS

Exceplionally versatile and com-
pact triple-conversion, super-
heterodyne communication-type
receiver. Transmitter-type
V.F.0. can be used as crystal
locked oscillator; Selectivity:
Variable in 3 steps, 500-5,000
cycles. Crystal-controlled 1st and
3rd oscillators. Selectable side-
bands, constant tuning rate. Sen-
sitivity: less than 1 mv. on AM,
less than % mv. on SSB/CW. T-
notch for up to 50 db. atlenua-
tion to unwanted heteradyne in
I. F. pass band. I. F. type noise
limiter. Audio inverse feedback.
Crystals provided for 3.5—4.0,
7.0—17.5, 14.0—14.5, 21.0—-21.5,
28.5—29 mc. Four addt'l. crystal
pos. for 500 kc. segments between
85 kc. and 30 m. Size: 15" x 174"
x 13”. Net wt. 18 Ib. Amateur net
price: $379.95.

HA-10 Low freq. tuner adapts
SX-117 for 85 kc.—3 mc. $24.95

No other receiver in its class has proven so versatile and reliable
as the SX-117. Part of the story is its frequency coverage capability
... variable selectivity ... crystal-controlled H.F. oscillators and -
other high-performance features. Now comes the sequel — Halli- ;
crafters’ new SSB/AM/CW HT-44 transmitter. On its own, the
HT-44 gives you 200 watts DC input, SSB and CW . . . break-in CW

The unit that stacks up best alongside the SX" I / s .

the new ideas in communications 4
are born at. .. Aalficrafters



Lou were right

HT-44 SPECIFICATIONS

Versatile compact amateur band
transmitter for independent op-
eration or slaving with SX-117
receiver for function as trans-
ceiver. SSB, AM, or CW on 80
through 10 meters. Features
Hallicrafters stabilized phasing
system for sideband generation
with —40 db of sideband sup-
pression @ 1 kc and carrier sup-
pression of —50 db. Distortion
products, —30 db. VOX/CW
break-in and PTT operation.
Panel-adjusted VOX/CW delay
for maximum Phone-CW flexi-
bility. Exclusive AALC gives
greater talk power with speech
compression up to 12 db. Power
input 200 watts DC on CW and
SSB, 50 watts AM. Same size
and style as SX-117. Furnished
with crystals for 3.5-4.0, 7.0-7.5,
14.0-14.5, 21.0-21.5, and 28.5-
29.0 mc. Less transceiver
cables, $395.00. P-150 AC
power supply, $99.50.

-operation . . . Hallicrafters’ exclusive stabilized phasing system and
Amplified Automatic Level Control (AALC)...VOX/PTT and a
dozen other solid value features. Interconnected, this great new
Hallicrafters pair gives you independent or transceive operation at
the flip of a switch—and a whole new world of flexibility. Your dis-
tributor will give you a convincing demonstration today.

 the NEW H I-44 Transmitter by
hallicraffers

Fifth & Kostner Aves., Chicago 24, Ill.
Export: Halllcrafters, International Div. Canada: Gould Sales Co., Montreal, P.Q.




Improve your rig with these Collins accessories

1. 302C-3 Directional Wattmeter — For
fixed or mobile applications. Measures forward
and reflected power on 200- and 2000-watt
scales accurately (3.4 to 30.0 mc) without
calibrating adjustments.

I

2. DL-1 Dummy Load - A 100-watt resis-
tive load for all HF frequencies. Connects per-
manently in antenna coax line, with in-out
relay  switching. Provides easy comparison of
antenna SWR and nonband interference tune-
up. Type N and RCA antenna connectors are
provided.

3. 312B-5 Speaker Console and External
PTO — For use with KWM-2 in fixed station
operation. Provides limited separation of re-
ceive and transmit frequencies, speaker, di-
rectional wattmeter, and switching for func-
tional control system.

4, 136B-2 Noise Blanker— For use with
KWM-2 in mobile operation. Effectively re-
duces impulse-type noise in the transceiver.
Requires separate antenna resonance at 40 mc.

h, 312B-3 Speaker—Contains a 5" x7”
speaker and connecting cable. Styled to match
S/Line and KWM-2.

G. 316F-2 AC Power Supply— Qperates
from 115 v ac, 50-60 cps. Provides all voltage
for 328-3 and KWM-2.

2

7. MP-1 Mobile Power Supply — Transis-
torized inverter powered from a 12 v dc auto-
mobile, aircraft or boat storage battery to the
voltages required for operating the KWM-1,
KWM-2 or KWM-2A.

8. PM-2 Portable Power Supply---Com-
pact, lightweight and supplies all voltages

 needed for KWM-2. Operates from ecither
" 115 v ac or 220 v ac at 50-400 cps to give

you a completely portable SSB station. An
auxiliary speaker is included.

9. CC-2 Carrying Case — Specially designed
Samsonite Silhouette case for KWM-2,/PM-2
or 50L-1. Molded Royalite interior protects
equipment against rough handling. Also avail-
able in model CC-3 for accessories.

These are just a few of the Collins accessories
which can help you improve your rig. There
are many more...mounts, microphones and
adapters, to mention a few. Ask your author-
ized Collins distributor to demonstrate the
advantages ot Collins accessories. A new Col-
lins book, Amateur Single Sideband, will be
an invaluable addition to any ham's library.

Do your Christmas shopping early.
See your Collins distributor today.

COLLINS
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AMATEUR SERVICE NEWSLETTER

Eimac zero bias triodes offer economy, simplicity, low distortion
by William I. Orr, W6SAI

The Eimac 3-400Z and 3-1000Z are zero bias triodes especially
suited for single sideband operation in the amateur service. Costly
and bulky screen and bias supplies are not required. The tubes are
small and rugged and are designed to fit into modern, compact trans—
mitter design. Best of all, they provide improved linearity and a

reduction of bothersome intermodulation products when operated in
an approved circuit.

The 3-400Z is rated to 1000 watts p.e.p. input and the 3-1000Z
is rated to 2000 watts p.e.p. input. These ratings are established
at moderate plate potentials and result in third- and higher-order
product distortion figures better than —35 db below maximum output.
These ratings are for continuous, key down service!

For a zero bias package including complete details and appli-
cation information write me today ¢/o Amateur Service
Dept., Eitel-McCullough, Inc., San Carlos, California.

3<400Z 3-10002Z
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TRY before you BUY!

Here is an unprecedented offer in the annals of Amateur
Radio. The Hammarlund Manufacturing Company, with the
cooperation of the hundreds of Hammarlund Distributors
throughout the country now offers a dramatic 7 DAY FREE
TRIAL OF ANY SINGLE AMATEUR RADIO UNIT. Now
you can actually operate the Fabulous HX-50 SSB exciter, or
any one of the world-famous Hammarlund receivers; includ-
ing the HQ-180A, HQ-170A, HQ-145X, HQ-110A, or the
HQ-100A. Try it, test it, check it out with your contacts and
friends and convince yourself that Hammarlund offers the
utmost in operating superiority.

Only our deep-rooted belief in the outstanding superiority
of this equipment can permit us to make this unusual offer.
If you have been looking to trade up to Hammarlund, here is
a once-in-a-lifetime opportunity to find out just how much
more you can buy — and not risk one single cent!

Contact your nearest Hammarlund distributor today so
that he can initiate your 7 day free trial of the Hammarlund
equipment of your choice. The number of distributor dem-
onstrator units is necessarily limited, and requests will be
honored on a first-come; first-serve basis.

This offer can be withdrawn without notice and is subject to qualifying
pharacter or credit requirements imposed by authorized Hammarlund
Distributors. Offer Limited to U.S.A.

HAMMARLUND

MANUFACTURING COMPANY
tabred 190 A GIANNINI SCIENTIFIC COMPANY

53 West 23rd Street, New York 10, New York

Amateur Radio Equipment ¢ C’o[n.mercial_ Communi-
cations Equipment + Variable Air Capacitors...and
.. The Outercom 2-Way Radio

ta be diMﬂW”‘!



Section Communications Managers of the ARRL Communications Department

Reporis Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct tu the SCM, the administrative ARRL otficial clected by members in each Section.
Radio club reports are also desired by SCMa for inclusion in QST. ARRL Field Organization station appointments are
uvuilable in areas shown to qualitied League members holding Canadian or FCC amateur license, General or Conditional
tlass or aboye. These include ORS, OkS, OPS, OO and OBS. SCMa desire upplications for SKC, 1:.(, RM and PAM where
vacancies exist. O8, v.h.f. bands appointment, is available to Technicians and Novice, as well as to full-privilege amateur

licensees.

TLANTIC DIVIIZSION ———

“Fiastern Pennsylvania WIZRQ Allen R. Breu.\ Race St. ‘Tamaq
Ma.ryl d-D. C. W3JZY Andrew H. Abraham 1 imlt.lmburg. Md 21783
elaware £3C M. F. Nelson 505 Militown Rd. Marshallto
§outhern New Jersey 28G Herbert C. Brooks 800 Lincoln Ave. Palmyra 08085
Western New York p C'harles 'T. Hansen 211 Rosemount Drive Buffalo 26
Western Pennsylvania W3UHN  Anthony J. Mroczka 475-5th 8t. Donora
_ _ CENTRAL DIVISION__ -
[ltnols WIPRN Kdmond A. Metzger 15.40 South 4th St. S ringfield
indiana WYUYYX  Ernest L. Nichols D7 Bloomington
\Visconsin K9G8C Kenneth A. Ebneter %lz Wauona Trall Portage
—_ AKOTA DIVISION
iyorth Dakota WPHVA F{a,r 1d A. Wengel 805-3rd 8t., S. W. Minot
douth Dakota WARRN ‘W, Bikorski 1900 3. Menlo Ave Sloux Falls
Minnesota woorx Mrs Helen Mejdrich Route 3 Altkin
DELTA DIVISION S—
Arkansag W5DTR  Curtis R. Willlams Route 3, Box 230 Iittle Rock 72205
Louisiana W5FMO lhomas J. Morgavi %409 Beaulleu St. Metairle 70001
Mississippl WS5EMM H, Hairston 2321-27th Ave. Meridian
‘fennessce W40GH l)a.vid C. Goggto 1419 Mavell Dr, Memphis 16
= — GREAT LAKES DIVISION—— . T TICK A——
Kentucky K4QIO Mra. Patricla C. Schafer 732 Greenridge Lane Louisville
Michigan WEEX Ralph P. Thetreau 27209 W. 8ix Mlle Road Detrolt 48140
Ohio WBAL Wilson K. Weckel 2118 ‘Tuscarawas 8t., W. Canton 44708
™ HUDSON DIVISION. -
Eastern New York W2EFU Gieorge W. Traey 1138 North Country Club Drive Schenectady
N. Y. C. & Long Island * K20VN John Brandau 1659 East 46th St. rooklyn 34
Northern New Jersey W2CVW  Edward F. h,rickson 13 Robert Clrcle hOuth Amboy
- . MIDWEST DIVISION —
Iowa W@NTB Dennts Burke 418 douglas Ave. Am
Kansas WOALA ., Leland Cheney al 14 Levitt Dr, \Vlchlm 7
Missouri W@TPK  Alfred E. Schwaneke hdga_.r Star Rte. ROUa. 65401
Nebraska WaGGP Frank Allen 272
NEW ENGLAND DIVISION —
(‘onnecticut WIFHP Robert J, O'Neil Hard HU! Road Bethlehem
Maine WIAHM  Arthur J. Brymer 20 Berwlck s8t. Portiand 3
Ilastern Massachusetts WIALP Frank L. Baker, Jr. x% Solar Ave. Bralnhree 02185
Western Massachusetts WIBVR Percy C:, Noble St. Dennis St Westfeld
New Hampshire WIYHI Alpert F. Haworth un Plummer Rd. (Bedford) M&uchestm‘ 03102
Rhode Island K1AAV John E. Johnson 30 Frult 8t. Pawtucket 02560
Vermont * KIMPN  E. Reginald Murray 3 Hulcrest Drive Montpelier 05601
..... NORTHWESTERN DIVISION
Alaska KL7BZO  Kenneth . Koestler 2005 Sunrise Dr, Anchorage
idaho K7OLR Raymond V. kEvans Route 3 ‘Twin Fallg
Montana W7KUH  Walter R. Marten 3021-8th Ave., Cireat Falls
Oregon W7AIN Fiverett H. France 3335 8.E. 116th Ave. Portland
\Vashington W7PGY  Robert B. Thurston 7700-31st Ave., N.E. Heattle 156
- e ——..PACIFIC DIVISION ,,,,,, -
Hawall *» KHBARL ~Allke Fern an 107 Lihue, K:
Nevuda W7PBV Leonard M. Norman 65 Boulder (Aty 89005
santa Clara Valley WHZRJ Jean A. Gmelin 10835 Wumwbrook Way perti
ust Bay OJW B. W, Southwell 200 z;oum Sevemh 8t. l)ixon 96620
8an Francisco WGUDL/KGCWP €. Arthur Messineo 2175-45th San KFrancisco
wacramento Val BTY George R. Hudson 2209 Meer w sacramento
San Joaquin anley WGJPU Ralph Saroyan 6204 E. I‘ownsend Ave. kresno
—_— e ROANOKE DIVISION — e -
North Carolina l\4QFV/W4YZH Barnett 8. Dodd 420 West Franklin 8t. Salisbury
South Caroling KAHDX Lee i, Worthington 418 (‘restvlew Drive _Hparta.nbur
Virginta W4QDY Robert L. Follmar 105 e St. Nortolk 235
West Virginia WEIM Donald B. Morris 1136 Momlnxstar Lane Fairmont 16554
ROCKY MOUNTAIN DIVISION _.-
{lolorado KOTTB Donald Ray Crumpton 1200 Alexander Circle Pue
Utah 7Q Thomas H. Miller 3148 south 3360 kst Hslt Lake City 9
New Mexico W5ZHN  (‘arl W. Franz 2323 Krogh Court, N.W. Albuquerque
Wyoming W7AMU L. D. Branson 342 8outh Elk (C'asper
SQUTHEASTERN DIVISION -
Alabama K4KJID William 8. Crafts ute 3 Box 233 Athens 35611
Fastern Florida w4QVJ CGeorge k. C usm Box Jacksonville 11
\Western Florida W4RKH  Frank M. Butler, Jr 194 Euior.t, Rd. Fort Walton Beach
Cieorgia W4LG James A. Giglio 1378 Metropolitan Ave., 8.E. Atlanta 0316
West [ndies (P. R--V.L) KP4DJ William Werner 563 Ramon Llovet Urb, Trum:
j o Rlo Plcdras, P. R.
(anal Zone KZSTD ‘Thomas 8. DeMeia P. 0. Box 1111 Balboa
- - SOUTHWESTERN DIVISION. ——
Los Amzeles W6FNE  John A. McKowen l 1845 8. Purche Ave Inglewood
Ariz W7QZH ‘Kenneth P. gole 21 kast camelback Sult.eP 15 Phoenix 12
San Dlego W6LRU Don Stans| 4427 Pesaca San Die, ufo 7
Hanta Barbara KBAAK willlam C. bnelton 2036 Grandvlew Drive Camarilio
—— WEST GULF DIVISION. -
Northern Texas W5BNG IL.L Harbln 4515 Ca.lmont Fort Worth 76107
Oklahoma K5KTW Bl F, Lund 220 8. Owasso ‘Tulsa 20
Southern Texas W5QEM  Roy K. Kggleston 1109 Vernon Drive Corpus Christi
- (,ANADIAN DIVISION.
Maritime VEIWB D. l:. " Weeki Harvey Station, N, B,
Ontarfo VE3ING Rl ard \V x,oberts 170 Norton Ave. Willowdale, ’I‘oronto. Ont.
«Quebec VE2DR . W. Skarstedt 62 St. Johns Rd. Pointe Clalre,
Montreal 33, P. Q.
Alberta VEBTG Harry Harrold 1834-5th Ave N. Lethbridge, Alta.
British Columbia VE7FB H. E. Savage 4553 West 12th Ave Vancouver 8, B. C.
Manitoba VE4Y M. 8. Watson 249 Lanark Winnipeg
Bagkatchewan VESBL Jack Robinson 4527 Elgin R,d, Regina
A— — E—

+ Officlal appolnted to act temporarily in the absence of a reguiar official




A COMPLETE SOLID STATE
‘ SSB EXCITER =

A COMPLETE SOLID STATE =
| SSB RECEIVER

" INSTANT SELECTION

OF ANY ONE OF 8 PRE-SET CHANNELS

OVER THE 2-32 MC FREQUENCY RANGES

SSB (USB LSB), AM EQUIVALENT, CW, MCW

SELECTION OF SIDEBAND AND TWO OPERATING CRYSTALS
PER CHANNEL PROVIDE 32 DISTINCT COMMUNICATION

MODEL SMR-1 |
REQUEST CHANNELS
; OVEN STABILITY 1 PART 10 PER DAY
MODEL SMEL DC AND AC POWER SUPPLIES
REQUEST EXCITER OUTPUT UP TO 250 MILLIWATTS

18 2030 RECEIVER SENSITIVITY BETTER THAN 1 MICROVOLT

REMOTE CONTROL AVAILABLE

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK
and Subsidiaries
OTTAWA, CANADA &  ALEXANDRIA, VIRGINIA e  GARLAND, TEXAS e  OXNARD, CALIFORNIA
SAN LUIS OBISPO, CALIFORNIA o  LUZERN, SWITZERLAND e POMPANO BEACH, FLORIDA
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tas R MERICAN
RADIO RELAY
LEAGUE, :vc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amaoteur radio” communication and
experimentation, for the relaying of messages by radio, for the
advdncement of the radio. art and of thé public welfare, for the
representation of the radic amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

itis an incorporafed’ association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by o 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 comméeicially engaged in the mani<
facture, sale or rental of radio apparatus’is eligible to membership
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 Newington, Connecticut.

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

GOODWIN L. DOSLAND, WUTSN, 1952-1962
(President Emermn)

Officers:
President , . . . HERBERT HOOVER, JR., W6ZH
900 leshsre Blvd Los Angeles 17, California
First Vice-President . . .WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessa, Texas

Vice-Presidenf . . . .FRANCIS E. HANDY, WI1BDI
225 Mam St,, Newmqton 11, Connecticut

Vice-President . . . « ALEX REID, VE2BE
240 Logon Ave St Lamberf P. Q., Canada

Secrefary . . . . . ... . . . . JOHN HUNTOON, WILVQ

Treasurer . . . .DAVID H. HOUGHTON

225 Mavn Sf., Newmgton 11, Connecticut
L] L] L] e L]
Secretary & General Manager Emeritus . A. L. BUDLONG, W 1BUD
L] ® . *® L[]
General Manager . . . . . JOHN HUNTOON, WILVQ
Communications Manager . . . .FRANCIS E. HANDY, W1BDI
Technical Director . . . . . .GEORGE GRAMMER, WIDF
Assistant General Manager . . . RICHARD L. BALDWIN, W1IKE
Assistant Secrefaries . . . . . .PERRY F. WILLIAMS, WIUED
RAYMOND HIGGS, KIFLG GARY L. FOSKETT, W]ECH
225 Main St., Newington 11, Connecticut
L ] [ ] . L] L] ‘

General Counsel . . . . ., ROBERT M. BOOTH, JR., W3PS

1735 DeSales St., N. W., Washington 6, D. C.
Associate Counsel . . . .« . ARTHUR K. MEEN, VE3RX
Suite 405, 19 erhmond St. Wesr, Toronto 1, Ont.

DIRECTORS
Canada
NOEL B, BEATON. . .........c00nnunnns VE3CY
R.R. 3. Burlington, Ontario
v zce-hlm‘mr Colin ¢, Dumbrille........ VE2BK
116 Oak Rldge Lrive, Bale d'TIrfce, Quebec

Atlantic Division
GILBERT L. CROSSLEY .............. w3vra
Dept. of E.E., I'enna State Univeraity
State College, Pa.
Vice-Director: ¥.dwin 8. Van Deusen. . . . ..\WV3ECP
3711 MeKinley 8t., N.W., Washington 15, D.C.

('enfral Division
PHILIP E HA ER...veiiiiviasnans WoRrG
BU0 'I’rlpp Ave., Chicago 29, Ill.

Vice-Diry f,L‘lOT

Dakota Division

'HARLES G. COMPTON............ WoBUO
1011 Fairmount Ave., 8t. Paul 5, Minn.

Vice-Director: MNartha J. Shirley......W0ZWL
Hox 78, Black Hawk, 8. D.

Delta Division

FLOYD (, TEETS8ON.......0000.00. W5MUG
2469 Paden, Jackson 4, Miss.
r'zce-bireclor Graham H. Hicks.......... WS5IHP

100 Magnolia Place, Natchez, Miss,
Great Lakos Division

DANA E. CARTWRIGHT ., . .......... WRUPB
24979 Qhsecvatory Ave., unclnnuti 8, Omo
Vice-D)irector: Robert B, Cooper. ........ AQA

132 Gulld st., N.E., L:mnd Rapids 5, Mlch
Hudson Division

MORTON B. KAHN., ... ...covvennvesoss W2KR
22 Rirch Hill Rd., Great Neck, N. Y.
Vice-Director: Harry J. Dannals. . ....... W2TUK
RED 1, Arbor Lane, Dix Hills, Huntington, L. I.
Midwest Division
ROBERT W. DI NNISTON........... WoNWwXx
130x 631, Newmn Towa
% u:e~ll1m'lor Sumner H. Foster. ......... WoGQ

2215 Linden Dr., 8.1, (.cdnr Rapids, towa
New England Division

MIL’T‘ON 1. CHAFFER. ....... ..., WIEFW
2% Reussner ltd douth.(nm.on, Conn.
Vice-Direcior: Mgelow Green. . ........ .. WIEAE

236 Marlboro St., Boston 16, Mass.
Northwestern Division

R, REX ROBLERTS. .. .o viveea.ou. w7cpy
®i47 Park HiN Drive, 1illings, Mont.
Vice-lrirector; Robert B, Thurston...... . W7PGYy

7700 318t Ave., N.I., Secattle 15, Wash.

Pacific Division

HARRY M. To NGWICHT
770 Chapman, San Jose 6,

V'iee-tritector: Konald G, Martin. . ... .., .. wezr
1573 Baywood Lane, Napa, Callf,

Roanoke Division

P, LANIER ANDERSON, JR,....... wW4aNwHo
42% Maple Tane, Danville, Va.
{ice-frirector: Joscph 1. Abernethy. .. .. ., W4AKC

764 Coioniul Drive. Rock Hiil, S, &,

Rocky Mountain Division

CARL L, SMITH
1070 Locust St., Denver 20, Colo.
Viece-lotrecior; John I, Sampson, JI.. .., . W700X
A61R Mount Ogden Drive, Ugden, Utah

Southeastern Division

.l\\ll"\’ 1" BORN, JR.,...... ..o, W47ZD
Iirst Ave., N, L., Atlnntu 17, Ga.
’lcc-/nr,vr/nr ‘Thomas M, Moss. ... ..., WAR YW
1.0, Box 20644, Munk‘lnnl Atrport Branch,
Atlanta 20, Ga.

South western Division

RAYNMOND 1. MEYERS. .. ,.....,, WOMLZ
lox R, san Onbncl Calif.
Vice-Director; \irgll Talbott. .. ......... WHGTI

1175 Longhill Way, AMonterey i’ark, Callf,
West Gulf Division

RO Ml IO, BEST. ..o, WHQKE
*.0. Box 1656, Corpus Christl, Texas
[ Iurrclm Ray K. Bryan. ........... WHUIY()

2117 8.W. olst Uerrace, Oklahoma Clty 19, Oklu,
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“It Seems 10 Us...”

League Acts to Strengthen License Structure

N ACCORDANCE with instructions of our
Board of Directors, the kixecutive Commit-
tee of the American Radio Reluy Teague has
wcted to file a petition with the [federal Com-
municeations Commission for reinstatement of
the Advanced Class license. It also has pro-
posed that an Advanced Class or Amateur
lixtra Class license should be required for
voice operation on certain of our umateur
bands. The purpose is to provide additional
self-training goals, and thus to strengthen the
position of the amateur radio service in bhoth
domestic and international affairs. This is all
part of a broad program, adopted by the Board
at its annual meeting last May, to upgrade the
amateur service.

The formal petition which has been filed
with the Federal Communications Commission
is printed beginning on page 66 of this issue.

(ST hus carried many pages of material on
this general subject during 1963, discussing
the status of and trends in amateur radio, and
expressing the concern of the Board — and
that of many amateurs and elubs as well — as
to how adequately we are fultilling the pur—
poses and objectives of the amateur service.
Failure to continue achieving these purposes
and objectives might well result in an eventual
loss of frequencies. Such a sitnation would be.
disastrous to us ull. The problem is particu--
larly well stated in the October QST article,
“Two Plus T'wo Equals Four,” by WgDCA\,
which we commend to your careful re-read-
ing.

‘The League believes that a reinstatement of

the higher-class license with associated incen--

tives will provide a needed goal which can and

will be achieved by a large majority of ama--

teurs. Its purpose is to attain u substantially

higher average technical level and thus im--

prove the stature of the amateur service.

The League petition requests the Clommis--

sion to act as promptly as possible to reacti-
vate the Advanced Class license by making it
again available to new applicants. The League

proposes that eligibility requirements be rein--

stated as before — i.¢., the holding for a period
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of one year or more a valid General or Condi-
tional Class operator license. The Leugue
proposes that no additional code test be re-
quired of applicants who have already passed
13 w.p.m. under supervision of an FCC engi-
neer, and that a new written examination he
preparcd for the Advanced Class applicant,
to cover advanced radio theory and operation
as applicable to modern amateur techniques.
It is contemplated that the test would be of o
level somewhere between the present General
and Amateur Extra class examinations. The
emphasis would be on practical rather than
purely theoreticul matters.

The League proposes that, to allow ade-
quate time for existing amateurs to qualify for
the new class of license, und to provide mini-
muin impact on present operating habits and
practices, the requirement of an Advanced or
Amateur Extra class license for voice operation
on certain of our hands should be on a progres-
sive schedule as follows:

Effective July 1, 1965 — 20-meter phonc

band.

Effective July 1, 1966 -—40- and 15-meter

phone bands.

Effective July I,

hand.

The 75-meter voice hand was put last on the
schedule in recognition of the fact that this
hband houses a considerable portion of our
organized traflic and emergency networks.
Thus it will provide minimum disruption to
public service activities and allow this group
of amateurs maximum time to achieve the new
class of license.

There is no need for any serious, determined
amateur to lose privileges under the League’s
proposul. It will require additional effort, most
certainly, on the part of many of our number.
The Tleugue is convinced, however, that its
action is essential for the Inng—telm health
and growth of the umateur body by improving
our proficiency und thus our stature and
image, and accordingly our chances for con-
tinued justification of assignment of operating
frequencies. The alternative — doing nothing

1967 — 75-meter phone
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------- -avoids immediate inconvenience; but it
risks eventual and severe setbacks in our
frequency assignments.

The next move is up to FCC. The Commis-
sion might issue a notice of proposed rule-
making embodying the suggested changes,
or it might modify them as its judgment dic-
tutes. Before any substantive changes are
made final, of course, administrative procedure
requires that all interested parties be given an
opportunity to express their views.

Are you in favor of a proposal which perhaps
will make you put forth some extra etfort now,
but which will in the long run increase the
stature of amateur radio and thus help pre-
serve its status for you and thousands of other
hams? Or would you rather sit back with the
status quo and face the chance that umateur
radio may eventually run into serious difficul-
ties both at home and abroad?

The League feels there is only one answer -—
the action it has taken. n5T—]

OUR COVER

Who suys there's a sunspoi minimum?
Well, while it is true thut conditions have
heen 1 bit spotty the past few months, the -
19X /s there and can be worked. Qur cover
beurs proof of this. These are ()SLs for
contacts made largely during the past year
hy WITS. Don runs 250 watts into a
ground-plane antenna.

COMING ARRL CONVENTIONS

November 29-30 and December 1 - Delta
Division, Lafayctte. Louisiana

Januarvy 18-19, 196t — Klorida State,
Miami

April 3-5. 1961 — reat Lakes Division,
Detroit. Michigan

May 9-10. 196t — New Fngland Division,
Swampscott, Massachusetts

June 12-11, 1901 — West Gulf Division,
Brownwood, Texas

August 21-23, 1964 — ARRL National,
New York City

DELTA DIVISION CONVENTION

Lafayette, Louisiana — November 30 and
December 1

The ARRL Delta Division Convention will be
Leld on Saturday and Suuday, November 30 and
December 1, at the Municipal Auditorium in
Lafayette, Louisiana. ‘Talk-in stations for mobiles
ure planned, operating under the call W5DDL/5;
frequencies to wateh are 3905 ke. 8.8.b., 3860 ke
and 50.4 Me. a.m.

There will be an early-arrival fish fry on Friday
evening, November 29, although Convention
activities don't officially start until 10 a.v. on
Saturday. There will be a butfet lunch at noon on
Saturday. ‘I'he afternoon program will include
meetings and talks, as well as displays of the
lutest in amateur equipment. The sunual La-
fayette Amateur Radio Club banquet will take
place that evening, fullowed by a dance and an
initiation ceremony for the Royal Order of the
Woult Hong at midnight. The final Clonvention
session will finish by noon on Sunday, to allow
those traveling long distances plenty of time.

Convention registration fee and LARC ban-
quet fee are $5.00 each, or the combined tickets
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can be obtuined for $10. After November 15,
the fee goes up to $6.25 for cach part or $12.50
for the combination. For further details, write
to: Lafayette Amateur Radio Club, P.O. Box
3564, Lafayette.

25 Years Ago - f

t]zis month

November 1938

The brilliant carcer of @S7 and /Tandbook Editor

Ross Hull had been ended by electrocution and
)ST lumented his death. Iis death dramatically
alerted hams around the world to.the dangers of
their own rigs, and a concerted safety campaign
resulted in nearly every ham home of the day.
« « « Clinton DeSoto wrote of amateur rescue und
commuunicution service during the September hurri-
cane-tidal wave-flood disaster in southern New
England and Long Island.

. . On the technical side, James Dickert described
‘A New Automatic Noise Limiter,” WI1LJI said
“Let's Settle those Antenna Questions,” W2AOE
wrote about ‘‘Variable Frequency Control FKor
Transmitters,” W1TS contributed ‘A Transmitter
of General Utility” and WIIBY showed off his
all-band, low-power, crystal-controlled transmitter.

. Sweeping new FCC regulations were an-
nounced, umong them a bun on music and new
emergency operating rules. [asT=]

<Hamfest Calendys

Missouri — The St. Louis ARC will name the recipient
of the first annual St. Louis Amateur of the Year award at
a ham meeting and rally Friday, November 15, at the
Mosley Electronics Auditorium, 4610 N, Lindbergh, St.
Louis County. Contact KYRIJX at 645 Marshall Ave.,
Webster Groves, Missouri 63119, for details. Nominations
for Amateur of the Year must be in by November 1. A talk
by ARRL Midwest Division Director Denniston, WENWX,
will highlight the meet.

Peansylvania — The Mobile Sixers Radio Club will
hold its sixth snnual banquet and hamfest at the }'alcon
House Restaurant, 525 West Chester Pike, Havertown,
Pennsylvania, on November 2. Banquet chairman is Harold
Unruh, W3TXO.

‘Texas — Frea coffee aull dauy and Texas-size bargains
team up November 10 at the new Armory in Brownsfield.
It's the annual Terry County ARC swapfest. Contact
W5NFO.

QST for



Fig. 1—The Skewed-Planar Wheel for 144 Mc. makes

an imposing sight on the rear deck of the W1FVY Corvair.

Each of the four elements is skewed at an angle of 45

degrees, resulting in nearly uniform response to signals
of any polarization,

The Skew-Planar Wheel Antenna

An Omnidirectional V.H.F. Antenna with Universal Polarization

BY ROBERT H. MELLEN,* W1IJD, AND CARL T. MILNER,* WIFVY

E the Big Wheel antenna (QST, Sep-
ig/ tember and Qctober, 1961) was under
development, it became evident that the
polarization could be changed from horizontal to
circular by simply skewing the planes of the
clements 45 degrees to the horizontal. Several
2-meter models were constructed and tested,
hboth on the antenna range and under actual
operating conditions, with excellent results.
While ecircular polarization per se may be of
limited interest to amatecurs, there are a number
of upplications for an omnidirectional v.h.f.
antenna which will work with any plane of
polarization; for example, in areas where hoth
vertical and horizontal are used, in a base station
working mobiles and fixed stations, and for
tracking a tumbling satellite.

The original Big Wheel is a circular coplanar
antenna consisting, in effect, of three half-waves-
in-phase, with end fced. Each element is a full
wavelength, bent to form a half-wave circumfer-
ential radiating segment with quarter-wave ra-
dial feeders. One feceder goes to the center com-
mon ground point, the other to the common hot
point, fed by the center conductor of a coaxial
line. The radiation pattern is omnidirectional in
the horizontal plane and the polarization is
horizontal.

The Skew-Planar Wheel has four elements
similarly configured but the plane of cach ele-
ment makes a 45-degree angle with the horizontal
plane. This results in a radiation pattern which
is again omnidirectional, but the polarization is
now essentially circular instead of horizontal. The
operation of the antenna can be visualized by
considering that the horizontal component comes
from the projection of the clements on the circle,
while the vertical component comes from the
projection on the axis. Since the radius of the

* II.8. Navy Underwater Sound Laboratory, New Lon-
Jdon, Conn,
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circle is @ quarter wavelength, the vertical radia-
tion component lags the horizontal by a 40-
degree spuce phase angle in an outward direction.
Thue the outgoing wave is omnipolarized.

The sense of the polarization may be either
left-handed or right-handed, depending on the
direction of rotation of the tield. The sense of the
Skewed Wheel can be easily determined by com-

Fig. 2— Polarization pattern of the Skewed Wheel array,
A, showing its variation from perfect circularity, B. Though
this difference looms large in a visual presentation, it is
only about plus-or-minus 2 db., hardly noticeable in
normal communication with stations using
horizontal and vertical antennas.!

! The Skewed Wheel shown in the photographs was tested
on the untenna runge at the K1IHMU moonbounce station,
where it showed muximum radiation in the vertical plane
and minimum in the horizontal, with the total difference in
the order of 1.8 dh. (‘hecks were made with the notch
lined up toward the test dipole, und with the midpoint of an
alement toward it, without appreciable difference in read-
ings. — Editor
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puring the plunc of the elements to the blades of
a propeller. Turning the propeller on its axis to
eruse it to “advance’ wlong the axis determines
whether it is a right- or left-handed serew. This
also turns out to be the sense of the eleetrie

polarization. Antennas shown here left-
handed.

T'he polarization pattern is tested by observing
the response of u tield-strength-meter dipole ret
at various polarization angles. With perfect cir-
eularity, the response would be the sume for all
angles. Thus the ficld of w perfeet eircularly
polarized antenna should produce eqgual response
with not ouly horizontal and vertical antennas
hut uny angle in between. Fig. 2 shows, however,
that the Skewed Wheel has & maximum response

are

8 HOLES ,
6-32 7
CLEARANCE

178' ALUMINUM
... STOCK —"
l.__ e q".___44

Fig. 4— Construction of the Skewed Wheel is similar to the

previously-described Big Wheel, except for the top sup-

port, and the use of four elements instead of three. A

square plate of Ys-inch aluminum is cut and drilled as

shown, and the projections bent up to a 45-degree angle.

Dimensions are not critical, so long as holes in the elements
and the support match up.
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Fig. 3—Rear view of the temporary mobile installation of
WIFVY. "Jiffy mount'' on the rear deck is quickly and
easily removed, in case passengers object to the adorn-
ment. Giving almost uniform response to signals of any
polarization, the Skewed-Planar Wheel is very effective
in reduction of the mobile flutter commonly observed in
2-meter mobile work. By the same token, it is ideal for
base stations that work largely with mobiles, which may
be using whips or halos.

45 degrees from the verticul, which is approxi-
nintely 3 db. more than the minimum at right
angles to it, T'be ratio of maximum to minimum
response determines the degree of ellipticity of
the polarization., The 45-degree inelination is
somewhat of & mystery, but the degree of clliptic-
ity is not cuough to be serious.’

In the original Big Wheel, the radiation re-
sigtance turned out to be ubout 12 ohms, Match-
ing to o H2-ohm line was achieved by means of o
purullel stub. The Skewed Wheel impedance is
somewhat greater than 40 ohms, s0 o stub is
necessiry only when a perfeet. mateh is required.

Roth antennas have the sume broad-band
propertics. On two meters, the s.w.r. is less than
1.5 over the entire band. Because of their low (),
both are relatively immune to detuning by
nearby objects. \While the Big Wheel mounted o
quarter wavelength above o metal car roof re-
quires some stub adjustment for a perfect mateh,
the Rkewed Wheel can be half that height with-
out signiticunt efieets. However, beeause of the
vertieal eompounent, the Skewed Wheel must be
mounted at the very top of the mast. Extension
of the muast or feed lines above the base causcs
antenna~to-mast coupling which ean  degrade
both the s.w.r. and pattern. For the same reason,
the Skewed Wheels eannot be readily stacked on
& mast.

Several models of the Skewed Wheel have been
tried, ranging from a 12-foot king-size 6-meter
version to a one-foot model for 430 Me. Most. of
the experienee, however, hus been on 2 meters,
where the antenna has been used cxtensively for
mobile operation. Although ignition noise is
somewhat inereased due to the presence of the
vertical component, performance with signals of
either vertical or horizontal polarization has
been generally exeellent. The uniform response
of the untenna to all planes of polarization was
clearly demonstrated when tracking the Oscar 11
satellite at the two Aretic Drift Stations.? The
signal could be acquired and held just as long as
with an uccuratelv-pointed high-gain Yagi, und
the usual polarization fading duc to tumbling
was completely absent.

Apparently there is no amateur convention for
either right- or left-handed ecircular polarization,
and either senge may be used. For communica-
tions with unother station using either horizontal
or vertieal polarization, this is not important,
but when both are eireularly polarized, the same
sense must be used to prevent cross-polarization
losses. ‘

2 (pr, *Osear T+ A Summary of the World's First Radio-
Amateur Satellite.” QS7', September, 1962; Orr, “Osear 11;
A Summation,” QS8T, April, 1963.

OST for



Construction Details

The sume basic components for the Big Wheel
are uscd to assemble the new Skewed Wheel.
Only the center terminal assembly is new. The
2-meter version uscy four 80-inch elements of
34-inch tubing. The upper center terminal plate is
fashioned of 14-inch plate, as shown in Fig. 4.
The element mounting tabs are bent upward at o
45-degree angle to match the upper radial angles.
The element mounting holes on the base plate
must be arranged in the form of a crogs to ac-
commodate the lower radial elements.

We have found that the use of nylon, Tetlon,
or other plastic material for the center insulator
is preferable to the ceramic stundoff used origi-
nally. The working of the screws in the ceramic
tends to destroy its threads.

We have arbitrarily used a left-hand sense in
the antennas we have constructed. That is, we
have assembled the clements in such a fushion
that the clements lecave the top center terminal
and go in a counterclockwise direction back to
the base. The resulting propeller-like structure
has a left-hand thread pitch.

Element lengths for other frequencies may be
readily determined in inches by dividing 11,800
by the desired center frequency in megacycles.
"The radius of the large bend is about 30 per cent
of this length and the radials are about 25 per
cent of the element length. The angle between
the radials of each element is about 100 degrees.
The plane of each of the elements is at an angle
of 45 degrees from the horizontal planc.

The 6-meter model was constructed of 14-inch
tubing elements each 232 inches jong. A bridle
of crossed nylon lines was connected across the
tops of the clements to help stiffen the structure
and the resulting antenna has withstood 50- to
¢0-mile-an-hour winds without damage, atop a
30-foot unguyed stcel mast. It was just a little
too large for practical mobile use on WIFVY’s
Corvair, but has given cxcellent results as a
home station 6-meter omnidirectional antenna
for general band monitoring.

The “jiffy mount” visible in the
pictures may be of interest for oth-
ers needing a convenient quickly-
removable mount for their Big
Wheel or Skewed Wheel antennas.
It consists simply of a vertical pipe

Fig. 6—Close-up view of the mounting of
the Skewed Wheel. Each element con-
nects from the upper support to the lower,
as in the original model of the antenna.
Lower mounting plate is grounded to the
support, and connected to the outer con-
ductor of the coaxial feed line.
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Fig. 5~Details of a bending jig for Big Wheel elements.
Groups planning construction of appreciable numbers of
the antennas may find this jig worth making. Dimensions
are the same for either the skewed or planar
versions of the array.

mounted on a plywood base to the bottom of
which a picee of plastic foam (from the dime
store) and a pair of rain-gutter replacement
car-top carrier straps are attached. The foam
protects the car’s finish and prevents the mount
from sliding about. Installation and removal is
accomplished in just a jiffy and may help pacify
the XYL who may not fully appreciate the
functional beauty of the antcnna’s structure
atop “her” automobile.

The forming of the bends in the elements can
be accomplished best by first constructing u
simple wooden bending jig, as shown in Fig. 5.

CES
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This is the second of two articles.
The first, appearing in the October
issue, described the input r.f. ampli-
fier and the dual conversion system.
The remainder of the receiver is
covered in this article.

The TDCS Communications Receiver

An All-Transistor Unit Covering the Amateur H.F. Bands

Part I1
BY T.L. THOMAS ¥

HE 455-ke. i.f. amplificr cireuits are shown in

Fig. 3. A three-stage 455-ke. amplifier fol-

lows the second mixer. An additional stuge
is switched in along with the mechanical filter to
compensate for the insertion loss of the filter. ‘I'he
maximum guin available in the i.f. strip is more
than adequate, and was limited without appre-
eiable deterioration of selectivity by the use of a
smaller-thau-pormal emitter bypuass capacitor in
the sccond stage. Gain of the strip may be con-
trolled manually by fs.

"The 4-ke. filter is a little wide for s.8.b., but it is
excellent for QRM-beset a.m. However, the main
reason for not using a sharper tilter was that this
one was availuble ut half price at the time this
portion of the recciver was being built. Neverthe-
less, when this filter is combined with additional
filtering in the audio scetion, all hut the worst
QRM cun be pretty well eliminated, including
heterodynes above :hout 2 ke. A @ multiplier
wus tried, but it worked very poorly and was
discarded.

A ghunt i.f. noise limiter is used across the Lt
i.f. amplifier output. The time-constant control,
I3, does not have too much etfect on the opera~
tion and probably could be dispensed with. This
limiter is not as cffeetive us some on a.m., but it
works on all modes of reception und is quite good
for such types us ignition noise. J5 was installed
tfor possible connceetion to an f.m. adapter.

‘I'he deteetor operates as u product detector on
#.8.b. and c.w., and as a power detector on w.nn.
An cmitter follower is used for bh.f.o. isolation
and a curbon potentiometer, f4, in the emitter
circuit of this stage wakes o very effeetive b.f.o.
injection control for the detector. The control
has no noticeable effeet on b.f.o. frequency.

The uttenuator controlled by Sg is used to set.
the general output signal level depending on
whether headphones or speaker are in use. Be-
cause of the position of the headphones in the

* 17 Candlewood Drive, Pittsford, New York.
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audio circuit, more gain will usually be required
when beadphones are in use The attenuator will
also be found uscful in compensating for ingertion
loss in the sharpest audio filters.

A.G.C. System

The a.g.c. design, shown in Fig. 4, is basically
similar to that used in the recciver deseribed by
W2TGP.2 It was extensively modified, however,
to provide variable time constant (0.25, 0.5, 1.5
and § sccouds), fast-uttack and slow-decay char-
acteristies, and a high-impedance input to avoid
loading the detector stage. It was felt that an
a.g.c. svstem with a lurge voltage swing would be
required for swtisfactory operation of u squelch
svstem. A 60-db. rise in signul strength causes a
risc of less than 4 db. in audio output. The two
longer time coustunts are exeellent for 8.8.b. and
for all but very slow code.

The emitter follower fod by the last if. stage
provides the desired high-impedance input. ‘The
follower feeds un udditional 455-ke. amplifier
whose rectified output feeds a d.c. amplifier. The
time constant is controlled by S5, which switches
to munual countrol :n its last position,

Audio and Squelch

The circuit of the sudio system is shown in
Fig. 5. Audio from the detector is fed to u two-
stage preamplifier, the firet stage of which is
hasically an cleetrounie switeh, or gate, controlled
by the w.g.e. voltage when Rgis suitably adjusted.
The stage cuts off quite sharply at the level for
which /g is sel, and causes no noticeable distor-
tion when turning on or off. Although this stage
was designed primarily for its squeleh funetion, it
does have anineidental gain of about 10 db.

Auy one of three scleetive uudio filters may
be inserted between the preamplifier and head-
phones plugged into /g, or the driver stage when

? Pricbe, *“All-Transistor C(ommunications Recciver,”
@8T, February, 1959,
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1. F.AMP i.FAMP I.FAMD. . FLAME,

LIMITER

2N163A

2NIE9A 2N372

_in2s 4
270K
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A455Ke. IN FROM
2n0 MIXER

€961 WquisAoN

LFGAIN

toco DETECTOR

EXCEPT AS IND:CATED, GECiMAL VALUES CF
CAPACZITANCE 2RE IN WMICRGFARADS (ul);
l) OTHERS ARE IN PICOFARASS (pf. CR mpf.};
70 AGL RESISTANCES ARE IN OHMS; K = 1000.
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o
AUDIC OUT

Fig. 3—~Second i.f.,, detector and b.f.o. circuits. Fixed resistors are %2 watt; nonstandard values are made up of series or parallel combinations. Fixed capacitors of décimal
value are disk ceramic or mylar, except M indicates mica; others are mica or NPC ceramic, except those
marked with polarity, which are electrolytic.

{Ci6—Air trimmer (Hammarlund APC-100-B or MAPC- North Hills 1000J). switch.
Cu——CerIcomoi;:st‘rimmer Rz, Rs, Ri—Linear control. To, Ts—Transistor 455-ke. i.f. transformer, 25,000 to 600
e mechonical.fiher (Collins F455-Y40) S3, Ss—Ceramic s.p.d.t. rotary switch. ohms (Lafayette MS-268A).

et Js—Subminiature r.f. jack. S5—S.p.s.t. switch {attached to Rs). Ts—Transistor 455-kc. i.f. transformer, 25,000 to 1000
Li5—110—187 uh., slug-tuned (Miller 41A154CB1 or  Se—Ceramic singie-section single-pole five-position roiary ohms (Lafayette MS-269A).
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FOLLOWER

A.G.C. SIG. AMP.

AG.C. D.C. AMP

Fig. 4—Circuit of the a.g.c. system. Capacitances are in pf., and resistances are in ohms. Capacitors of decimal value are
paper or mylar; others are electrolytic. Fixed resistors are %2 watt.

M) —0-1-d.c. milliammeter, 1V2-inch square [Micronta).
Rs—Linear control.
S-—Phenolic single-section double-pole five-position ro-

the headphone plug is removed. The selection
of filters is made by Sg. In the first switch posi-
tion, filters I3 and C wre in series, und an addi-
tional amplifier stuage is added to compensate for
ingertion loss. The frequeney response is approxi-
mately 950 to 1100 cyeles.

In the second position of Sy, only tilter B is
inserted, and the frequeney respounse is approxi-
mately 200 to 2000 eveles. The third switeh posi-
tion inserts filter A with a frequency response of
about 200 to 3600 eveles. The last switch position
bypasses ull filter circuits, leaving the normal
response of approximately 200 to 7000 cycles.
The speuker output stage is a S-watt Class R
amplifier.

Audio volume is controlled by the T pad, AT\,
in the preamplifier stage, in conjunction with the
i.f. attenuator controlled by Sg in Fig. 5. The
getting of Sg depends primarily upon whether
headphoncs or speaker is in use, the headphones
requiring more gain than the speaker. With AT,
set for minimum attenuation, Sg is adjusted to
give maximum desired audio output, then volume
i8 thereafter controlled by the T pad.

Crystal Calibrator

‘The circuit of the erystal calibrator is shown in
flig. 6. The osecillator circuit is a Pierce with
tuncd colleetor circuit, emitter-coupled to an
untuned amplifier. Sy offers a choice of 100- or
1000-ke. crystals, and has a spare position for a
third which may be plugged in externally at Jas.
‘The output signal is fed from Jg to Jain Fig, 1.

Power Supply

Fig. 7 shows the cireuit of a dual power supply
for the recciver. All output voltages are regulated,
()ne supplies the required positive voltage while
the other scction has separate negative output
voltages for the audio output stage and low-level
stages. Sy permits switching to battery power for
portable or mobile operation. Initially, a separate
regulated tap was brought out for the v.f.0., but
this was subsequently found to be unnecess:iry.
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tary switch,
Ts—Transistor 455-ke. i.f. transformer, 600 to 25,000
ohms (Lafayette MS-268A).

Construction

The construction is divided principally into
three chassis made of Seezak components, One
chassis (5 by 13 by 4 inches deep)) is devoted prin-
cipally to the bund-switehed high-frequency eir-
cuits, one (6 by 13 by 4 inches deep) to the i.f.,
detector, a.g.c. and squeleh eircuits, while the
third (5 by 13 by & inches deep) containg the
power supply and audio circuits. Much of the
circuitry of the latter two chassis is in the form of
prmted cireuit boards,® using Lafavette MS-150
reries copper-clad formien sheets. ‘I'he “wiring””
was drawn with acid-resistant paint (Lafayette
MS-728, which comes in a ball-point dispensing
tube). large conducting areng were masked with
plastic electrical tape. The exposed copper wuas
then etehed away with dilute (about 25 per cent)
nitric acid. About one or two minutes is usually
neceded to remove the exposed copper. CCAU-
TION: Nitric acid is verv corrogive; rubber
gloves and eyeglasses should be used when han-
dling this material. Coneentrated ucid may be
purchased either through a chemienl supply house
or, at a much higher price, from « drugstore, and
diluted with water. ‘The bourds should he thor-
oughly cleansed as soon us the etehing is complete,
As an alternative, conventionul wiring may be
used on the copper-clad boards, using the copper
eoating for ground conncetiong, and cutting away
the vopper where insulation is necessary. Per-
forated boards may also be used. Interconnections
hetween chassis are made through a series of
jaeks, using subminiature r.f. jacks for the r.f.
connections and pin jacks for the d.c. connections.

The v.f.0. i8 a separate subassembly consisting
of two shiclded enclosures. The v.f.o. circuit
board, which contuins the fixed components, is
mounted over a cutout toward one end of a 14 X
3 % 9-inch aluminum plate. The d.c. input 'md
the r.f. vutput conncctors and the slug-tuned
c(uI are mounted on u 2-inch- h]gh bracket fas-

‘The author is willing to supply line drawm;n of the
printed-eirenit boards at $1.25 for a set of three rheets.
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Fig. 5—Audio circuits. Capacitances are in uf. and resistances are in ohms. Capacitances of decimal valve are mylar;
others are electrolytic. Nonstandard values are made up of parallel combinations.
Fixed resistors are Y2 watt unless indicated otherwise.

ATi—T-pad attenuvator {Mallory T-2000 or similar).

Js—Closed-circuit headphone jack.

J;—Phono jack.

Lic—L22, inc.—Toroid inductor {Chicago type TM).

Rs—Linear control.

Sk— Phenolic single-section three-pole four-position rotary
switch (CRL PA-2006).

Ts—Transistor audio driver transformer; 20,000 to 1000
ohms (Argonne AR-104}).

November 1963

T7—Transistor audio driver transformer; 20,000 to 2000
ohms (Argonne AR-103).

Ts~—Tronsistor audio output transformer; 2000 to 4 ohms
(Stancor TA-10).

To—Tronsistor audio input transformer; 100,000 to 1000
ohms (Lafayette TR-97).

Tww—Transistor audio output transformer; 500 ohms to 150
ohms, c.t. (Argonne AR-163).

Tii—6-watt audio output transformer; 48 ohms, c.t., to
3.2 ohms {Argonne AR-503).
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Fig. 6—Circuit of the crystal calibrator. Decimal values of capacitance are in uf., others are in pf. Fixed capacitors are
paper or mylar, except M indicates mica. Resistances are in ohms and resistors are 2 wait.

Ci2—Ceramic trimmer.
Jx—Crystal socket.
Jo—Phono [ack.

tened to this end of the plate. The tuning ca-
pacitor is mounted at the other end of the plate,
its shaft lined up with the main tuning dial, a
National NPW-0. ‘Trimmer capaeitor 'y s
mounted in a 51y W 3 X 24%-inch Bud mini-
hox fastened to the panel, Jnd ig controlled
by a 1ls-inch vernier dial (Lafayette ¥-348). The
rear of this box has a cutout corresponding to the
one in the v.f.o. plate. The plate is fustencd over
the opening in the hox, and the v.f.o. enclosure
is completed using Scezaks components. The
v.f.o. assembly is further braced by a bracket
between the v.f.o, box aud the central main
chassis.

The e¢rystal culibrator and the b.f.o. are en-
closed in Miniboxes. The erystul-calibrator is
mounted at the rear of the central chuassis, its
switch shaft being extended to the panel control.
I'be b.f.0. unit is fastened to the panel, just to the
left. of the S meter.

When completed, the three subchassis ure
mounted inside an inverted 14 X 17 X 3-inch
chassis which serves as a bottom cover. The

1.5A.

Loa—2 mh., slug-tuned (North Hills 120-K or Miller 4414),
59— Ceramic single section three-pole four-position rotary
=witch (CRL PA-2006).
complete assembly fits an 834 X 19 X 14-inch

cabinet.

Adjustment

1t is advisuble, although not absolutely neces-
sury, to align the i.f. strip and a.g.c. transformer
with u 455-ke. signal. None of the transformers
used in the receiver was found to be far off fre-
quency, but some improvement was noted on
touching up the alignment.

For proper alignment of the r.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>