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The new ideas in communication,

are born at




Quality in communieations equipment is built in three stages. First: Imaginative
design. Second: Uncompromising craftsmanship. Finally—positive proof of per-
formance. In the quarter-century since we manufactured our first receiver, the
name Hallicrafters has earned a world-wide reputation for creative engineering.
Behind that reputation is a story, little known and unpublicized, of quality control
and performance evaluation unequalled in the industry. Here is where dependabil-
ity is proven in advance, where the test of time is met before the equipment leaves
our factory .. .

- where the test of time
- is only part of the story

Quality begins with quality components. Periodic
samples of more than 28,000 parts are subjected to
100% inspection, rejected if exacting specifications
are not met. Thousands of testing procedures are
used in this department! Even the laboratory in-
struments used in our quality control and produc-
tion procedures are calibrated periodically aguinst
the finest known standard devices in our Calibra-
tion Laboratory,

Why we shake and bake them. Extra care pays off in the long run. We
virtually eliminate two common sources. of trouble with the unusual
procedures shown here. Loose or faulty connections are detected on
the shake table. Later, assembled units ride smoothly through an oven
—where heat far in excess of normal operation actually relaxes and
equalizes tensions on zll components to insure long term frequency
stability. '
Measuring VFO frequency drift vs. temperature is
the sole. function of this entire department. For
more than four years, every HT-32 VFO has been
subjected to this exacting and critical procedure,
Units are placed in oven (center), and frequency
drift js automatically plotted over a temperature
range from 86° to 175° F. The slightest deviation
from standard means rejection. Here’s one of many
reasons why Hallicrafters transmitters are famous
for stability.

Worked for a lifetime in 30 days! In this department samples of daily
production are measured against engineering standards by every con-
L ceivable operation check—for selectivity, sensitivity, alignment, hum

and noise. distortion products, power, etc. Here too is another proving
ground for Hallicrafters durability—continuous life tests where equip-
ment is operated at full power for extended periods. These and many
other test procedures we've developed over the past 26 years are your
guarantee that the new ideas born at Hallicrafters are proven ideas.

We'd like to show you the eomplete story. Won't you drop in next time
you're in the neighborhood, Monday through Friday, 8:30 to 5:00 PM?

@ ha"uraﬂers 4401 West Fifth Avenue, Chicago 24, Hlinois



GOOD REASONS FOR
ADVANCED SSB
PERFORMANCE c“lllus
IN
l/
s/’ lI N[ Collins Mechanical Filter sideband genera-

, tion has two steep sided skirts with a 2:1
FREQUENCY STABILITY ] bandwidth at the 60:6 db points. It assures
clean voice signals without additional

MECHANICAL FILTERS audio filters.

AN [ 'RFfdbk' d dri d PA st '
AUTOMATIC LOAD CONTROL impr:\fes algne::i(z;:l redlrllc:ir dz;?tortion Sp?:%fi—..
RF FEEDBACK

ucts, giving cleanest signal on the air.
i - A flick of a switch selects a single control
ONE KC DIVISION ON ALL BANDS for transceiver operation, or you can trans-
_ e , mit and receive on separate controls. Highly
MORE QSO'S PER KC stable permeability tuned oscillator gives
itive indicati d the best f
DUAL OR SINGLE PTO CONTROL——{ Bt racion available = oo wredueney
JPERATING AND FRONT PANEL SIMPLICITY Modern, compact design makes the Collins
S/Line easy to move and assemble. It’s
LIGHTWEIGHT light enough to carry along on a field day,
o on weekend trips, vacations — or anywhere
COMPLETE STATION COMPATIBILITY you want improved SSB communication.
These are the outstanding features that make Collins S/Line the advanced system for
amateurs. For maximum talking power and greatest operating convenience specify
Collins S/Line. See the complete S/Line on display at your Collins distributor.
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EIMAC PIONEERED INTERNAL-ANODE TETRODES
PERFORMANCE LEADERS FOR OVER A DECADE

Developed and introduced to the industry in the
mid 1940’s, Eimac’s line of internal-anode radial-
beam tetrodes immediately received widespread
and enthusiastic acceptance. Well over a million
have been sold since that time. These tubes, qual-
ity leaders from the very start, still maintain that
position through advanced processing techniques,
inherently sound design and continuing concern
with production refinements.

Clean electrode design, for example, and the
exceptionally hard vacuums achieved on Eimac-
developed rotary vacuum pumps, result in con-
sistently reliable tubes with an exceptional ability
to withstand high momentary overloads and peak
powers. Rugged filament design with high reserve
emission contributes greatly to their reliability
and long life.

Stable operation at high frequencies is assured
by low inter-electrode capacitances and low lead
inductances. Driver requirements and associated

circuitry are simplified by the high power gain
and low driving power requirements of these tube
types.

These features, plus other Eimac design inno-
vations such as the Pyrovac* plate and non-emit-
ting grids make Eimac internal-anode tetrodes
your logical choice for new equipment designs,
as well as tube replacements, when exceptional
performance and reliability are required. Most
types available for immediate delivery.

*Registered Trademark

EITEL-McCULLOUGH, INC.

San Carlos, California




It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES
40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators, High activity and
power output. Stands up under maximum crystal currents. Stable,
long-lasting, hermetically sealed; 2500 cycles. .. $2.95 Net

24 to 27 Mc., PR Type Z-9A

Third overtone; multiplies into cither 2-meter or 6-meter band;
hermetically sealed; calibrated 24 to 27 Mec,, £3 Kec.; .050” pins.

$4.95 Net
COMMERCIAL TYPES

Commercial Crystals available from 100 Kc. to 70 Mc. Prices on Request.

SPECIAL TYPES

Type Z-1 Aircraft LTYPE Z5R f:mzms BAND CLASS "D
r 7 dss!gnc trequ es
3023.5 Kc., .005%.....$3.45 Net d freauencies in, meRacyeless

‘() U6 ..,h uT
- VHF Type Z-9R, Aircraft

' For l.ear., Narco and similar 7

- equipruent operating in the 121 ‘t“f sure to specity maﬂulaﬂggCYNm
equl men .....................

Me. region. requiring crystals in TlYPEp Z-9R RECEIVER CRYSTALS :OR cn"lat

30 Me. range. Fach....§4.95 Net | Zrie GoNn ElAss i ety TF e

Type z_] MARS und CAP quency, also whether L.F. is abave or below
]

transmitter frequency. (alibrated to 005 %,

- l. 30 . o] *Jy
27,205, 27.215. B 57 calibrated to

Ofticial assigned frequencies in | (Be sure to specify manufacturer of equip-
the range. Calibrated to .005%. ment) . .ooeieeii i $2.95 Net
1600 to 10000 Kc......... $3.45 Net | TYPE Z-9R RADIO CONTROL CLASS “C*
FCC assigned frcqucnc:es in megacycles :
Type Z1, TV Marker HO0% D043, 27005, TTTH5, 27,195, :tzs.?:
calibrate 0 05 t
£ . Channels 2 thru 13...§6.45 Net | qanutacturer of equxpmcni) surc ,gz Bsﬁpe(f\}c‘;
T 4.5 Mc. Intercarrier,
2XP & 0} 7 S $2.95 Net | Type Z-6A,
5.0 Mc. Signal Generator, Frequency
01D e $2.95 Net | Standard
10.7 Mc. FM, IF, To determine band
B0} L $2.95 Net | edge. To keep the
VEO idnd Il“gcei\‘ﬁr
properly calibrated.
Type 2XP 100 Kec. .. $6.,95
Suitable for converters, experimental, etc. Same holder Net

dimensions as Type Z-2.
1600 to 12000 Kc., (Fund.) *5 Kceeeeens $3.45 Net
12001 to 25000 Kc. (3rd Overtone) *10 Kc........... $4.45 Net

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED.
ORDER FROM YOUR JOBBER.

PETERSEN RADIO CO., Inc. y1:{e]0) W | Broadway

Z-6A

COUNCIL Bl.UFFS IOWA

EXPORT SALES: Royal Natlonal Corporation, 250 W, 57th Street, New York 19, N. Y., U.S. A.




~ Tilnots~

Section Communications Managers of the ARRL Communications Department

Reports [nvited. Allamateurs, especially Leaygue members, are invited to report station activities on the first of exch
month (for preceding mnonth) direct ta the SCAIL, the administrative ARRL oilicial clected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in ST, &RRL Field Organization station appointments are

available in the nreas xhown to qualifie

tional Class or abave. ‘I'hese include )

] I‘e«uzue members holdin
OES, OPS

PADM where vacancics exist. OKS appointment is available to Novices and Techaicians.

ATLANTIC DIVISION

rn Pennsylvania
Muaryland-Delawure-12, ¢*.
Southern New Jersey
Western New York
\Western Pennsylvania

\V.{/R‘«)

K2HUK
W3UTHN

‘unadian or FCC! amateur license, General or Clondi-
8, 00 and OBS. SCMas also desire upplications for SEC, EC, RM and

Allen R. Brelner
‘Thomas 1. Hedges
Herbert C!. Brooks R n A

charles 'I', llansen 1 Rosemont Drhe
Anthony J. Mroczka 475-5th S

CENTRAL DIVISION.

WYPRN
WISWD
WYKQB

Indiana
isconsin

{'umaqua

Wasmnxton 21, D.C.
Palmyra

Rufialo 28

Donora

Eiddmond A. Metzger 1520 South 4th &
Clifford M. Singer 7070 East 21st St.
Cieorge Wolda 2023 Bouth 10 St.
DAKOTA DIVISI

North Dakota
South Dakota
Minnesota

TWOHVA
WORRN
WEKJIZ

Springteld
1ndlanapolis
Manitowoe

ON.
Hnrold A. Wengel 821-14th St,
V. Sikorski 1900 S, Menlo Ave.
Mrs, Lydia . Johnson 1258 Van Buren St.
DELTA DIVISION.

WARZZY
WAFMO
KSHYO
WHUI10

Arkansus
Louisiana
Mississippl *
‘Tennessce

Wentucky
Michigan WREX
Ohlo WRAL

TWIERU
W2TUK
W2ZVW

o___
N. ng 1sland
\Jorthcm Ncw Ju-sev

WISUH ™

Blsmarck
Stoux Falls
St. Paul 4

“iilmon M. Golngs P, O. Box 207

Thomas J. Mnrxz.wl 3409 Beaulleu sit.

‘Thomas (. Pate 0. Box X12

R. W. Ingraham 105 West Park Drive
GREAT LAKES DIVISION________

ert A. rhomason 626 Hastwood Driv

Ralph P. Thetreau 27209 W. 8ix Mile Road

Wilson K, Weckel 2118 Tuﬂmnwms St., W,

HUDSON DIVISIO

Q13ceala
Metalre
Cleveland
‘Kingsport

Detrolt
Canton 8

rge W, LTucy
rry J. Lannals
tidward um Ir. a1 Washmzton St

MIDWEST DIVISIO

Towa
Kunsas
Afissourl
Nebraska

WOUBDR
W3NS
WoBUTL,
WUEXP

T Russell B, Marquis
Ra

113 Nnrth Country Ciub Drive
RFD [, Arbor L:mc, Dix Hills

Schenectarly
Huntington, L.
Phlllipsburg

RO7 Noth I°ifth Ave.
1014 Lincoln St.

', O, Gosrh 711 8. Oakland 8t.
Charles E. MoNecl Route 4, RID
—NEW ENGLAND DIVI

mond k. Buker

"~ North Curoltna

t ‘-)r}noctlcut TYQ
kiustern AMassachusetts

Western Musyuachusetts

Wew Hampshire

Rhode Island

Vermont WI1VEA

“Marshalitown
Neodogha
\Webb ity
North Platte

SION.
Vietor L. Urawford Rlvl) 5, bLJdley Rough Rd.
Jettrey 1. Weinstein 79 Caleb S
Frunk L. Baker, jr. Ql ALLmtlc St.
percy (. Noble' 37 Broad st.
Robert H. Wright 1R Pine St,
John F. Johnson 30 Lruft St.
Harry A, Preston, jr. 10 Cherokee Ave.

NORTHWESTERN DIVISION

1\&:78&1)
WIGGV
\VTNPV/‘V X1
W7iDX
W7PGY

Oregon
Washington

Kenuneth B, Noestler 2005 Sunrise Drive

Mrs. Helen M. Malllet Ah‘.oufel South

Vernon L. Phillips 71

Hubert K, NMeNally ilf)nx = kS, Madl«on \t
Robert B, Thurston 7700-31st Ave,, N.E.

KHBAED
Nc d W7\'[lf
Nanta Clara Valley 6DYX
kast Bay WﬁOJ\V
San Franetsco K6ANP
Saeramento Vulley WBGDO
San Joaquin Valley weiru

W{R.R,H

South Carolina
Virginia
West Virginia

P\CIF[(‘ DIVISIO ——

Samuel H. Lewbel P, 0. Box 3564

«*harles A, Rhines Box 1025

W. Conley Smith 67 Cuesra Vista Drive

H. Nouthwell 200 ﬂmxth Seventh st.

Leonard R. Geruldi 1500 Ctayuga Ave.

Jon J. O'Brien 66

Rulph Snrov.m 2 ’I‘nwnsend Ave.
ROANOKE DIVISION._. B

B, Km‘v Kowler

vr, J. U. Dunlap P () Hn'(447

Robert L. I'ollmar 1057 Dune St.

Donald B. Morris 1111 Alexander Place

ROLl\Y MOUN’I‘A[N DIVISION __. _

— Colorado TWOBWY
Utah W7QWL
New Mexico KH1AA
Wyoming W7AMU

Alabama K1A07Z
liastern IFlorida WAKGT
Western Florida \\'4Rhl:l
(ieorgin ViCTT
West tndies (Cuba-P.R.-V.L) !\Pu)l

(’anal Zone KZ5RV

Danbury
Portland

Narth Qulucv 71
Westtield
«‘oncord

P

Re
Poeatello
Hurlowton
Portland 16
Heattle 15

“Honolutu
#lko

\Ilomc.rey

San Frunelsco 12
Rio T.inda

iFresno

organton
Rock Hill
‘Norfolk 3
IFnirmont

irl L. Smith 1070 Locust st,
“T'homas H. niller 1420 K. 3045 St
Allan 8. tlargett 1001 Birch Lane
L. D. Brauson %42 South Elk
THEASTERN DlVI SION.

Willlam ) .Dotherow RED 1, Box Y 9O-B
John I, Porter Box 719’» Lunllam Branch
Frank A, Butler, ir. )'44 Elllot

William . Kennedy 1RR7 luurw‘xv i Drive, {.E.
\illlam \Verner 563 Ramon Llovet

Ralph E., Harvey Box 15

"~ Northern Texas

L.os Angeles
Arizona

San Diego
Santu Barbura

WAHIQB
W70LE
WBLRU
KECVR

Lienver 20
SJalt Lake City
Carlshad
Casper
\dg cr
Miam
ort w'xlron Reach
Atlanta 17

Urb. Truman

 Rio Pledras, P. R.
Balboa Heights

UTHWESTERN DIVISION
Albert &, HILL, Jr. %61 No. Millard Ave,
(fumeron A. Allen 1020 East Maryland Ave.
Don Stansifer 4127 Pescadero

Rahert A, Hemke 728 . Mission

WEST GULTF DIVISION..

TTWABNG
W5DRZ
WAQEM

©)kluhoma
Southern Texas

L. L. Harbin t515 (‘ulm
Adrian V. Rea P O, 23
h‘.Oy K. Eggleston 1109 Vornon vrive

T Maritime
Ontarlo VEING
Quebee VEZDR
Alberta VERV N
Rritish Columbia YE7JT
Yukon

Manitoba

Saskatchewan

VEIWEB

Riulto
Phoenix

Han Diego 7
Hanta Barbarw

P
1.‘orpus Christl

CGANADIAN DIVISION__ .
R.R. 3

1. k., Weeks
Hichard W. Roberts 170 Norton Ave.
62 St. Johns Rd.

oW, Skarstedt
108 Hudson Rd.
Y81 West 26th Ave.

Y T,anark s5t,
2121 Ewart Ave.

trordon W. Hollingshead
Peter M. Mclntyre

.S Watson
H. R. Horn

#()tMelal appointed to act temporarily in the absence of a regular official.

St., Stephen, N. B.
Willowdale, ‘Toronto, unt.
Pointe C'laire

Montreal .sJ P. Q.
Calgary, Alta.
Vancouver, B. C.

Winnipeg
Saxkatoon
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™z AMERICAN
RADIO RELAY
LEAGUE, wc,

is a noncommercial association of radio amateurs, bonded_for
.. the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for tne
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.

Itis ani incorporated_association without capital stack, chartered
under the laws of Connecticut. lts 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 membership
on its board.

"Of, by and for the amateur,"” it numbers within ifs ranks practi-
cally every worth-while amateur in the naticn 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 essentiol qualification; owner-
ship of a transmitting statioh and knowledge of the code are not

prerequisite, although full voting membership is granted only to v

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

Past Presidenis
HIRAM PERCY MAXIM, WI1AW, 1914-19364
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952

President . . . . . .
Moorhead, Mnnnesolc '
First Vice-President . . . . . WAYLAND M. GROVES; WSNW
P.O. Box 586, Qdessa, Texas
Vice-President ., . . . . .FRANCiS E- HANDY, W1BDI
38 La Salle Rocd West Hartford, Connecticut
Vice-President . . . ... .PERCY.C. NOBLE, W1BVR
37 Brood St Wesﬁleld Massachusetts.

Secretary ... . A, L. BUDLONG, WI1BUD
38 !.c Sclle Rood Wesf Hartford, Connecticut }
Treasurer . . . DAVID H._HOUGHTON

38 La Salle Road West I'icrfford Connecticut

e o0 o

General Manager . A. L. BUDLONG, WIBUD

Communications Manager

Technical Director . . . -GEORGE GRAMMER, WIDF
Assistont General Manager JOHN HUNTOON, WILVQ
Assistant Secretaries JPERRY_F. WILLIAMS, W 1UED

GEORGE STEVANS JR., K1LYW
38 La Salle Road, West Hartford, Connecticut

. L 4 . L] e

General Counsel . . . : . PAUL M. SEGAL
816 Connechcut Ave., Washmgton 6 D. C

. GOODWIN  L."DOSLAND, WOTSN"

FRANCIS E. HANDY, W1BDI'

DIRECTORS
Canada
ALEX REID. ......iooiitranennnenss VE2BE
240 Logan Ave., bt anbm't P. Q.
Vice-Iotrector: Nocl B. Eaton, ............ VE3CJ
R.R. 3, Burllmzton. Ontarlo
Atlantic Division
GILBERT L. CROSSLEY. . ............ W3YA

Denpt. of . T.., Penna stnte Unlversity
State ¢ ‘ollege, ¥a.
Vlice-Nrector: T.dwin 8. Van Deusen. . ... W3ECP
3711 McKinley 8t., N.W., Washington 15, D. C.

Central Division
JOHN G, DOYLE woaPrI
4331 N. Wildwood A+ Iilwaukee ll Wis.
Vice-/)lrpr/nr Philip 1. Halle! WOHPG
0 8. Tripp Ave., (‘h(oazo 29, Ill
Dakota Division
CHARLES G. COMPTON., ........... WOBUO
1011 Falrmount Ave., St. Paul 5, \Ilnn
Vice-1>irector: Martha J. Shirley ., .. . WHZWL
Box 78, Black Hawk, 8. D,
Delta Division
SANFORD RBR. DT HART. . ... ......- W4RRV
927 8. Purdue Ave., Oak Ridre, Tenn.
Vice-Nirector: Vietor Cantield . ........... \WSBSR

Box Y65, Lake Charles, La.

Great Lakes Division

ANA F. CARTWRIGHT . ........... WRT'PB
2079 Observatory Ave (.lncumnu 8, Ohln

YV ice-1 Mrector: Rahert. B, Cooper, ........ AQA
132 Guild 8t., N.E., Grnnd Rnnlds, S5 Mlch

Hudson Division

MORTON B, KAHN.................. W2KR
22 Bireh Hill Rd., Great Nerk, N. Y.
Yice-Nlrector: Tloyd H. NManamon. ...... W2VQR

709 Seventh Ave., Asbury Park, N. J.
Midwest wasmn

ROBERT W l)FNNlﬂT ........ WONWX
ox 631, Newtou. Iowa
Vlte—l'lr(rlnr ﬂumncr H. Foster. . ....... wWoGQ
2315 Linden Dr., 8.1, Cedar Rapids, Iowa
New England Division
MILTON ¥. CHAFFEE. _............ WIEFW
53 Homesdale Ave.. bonfhumton. Conn.
Vice-I>rector: Carmine A, Polo.......... WISJO
17 Park Bt., West ancn 16, Conn
Northwestern Division
R. REX ROBERTS. ... ...eonnuasinn wicey
%37 Park Hill Drive, Bu.umrs. Mont.
Vice-Director: Harold W. Johnston. . ...... W7PN
2727 Belvidere Ave., Scame 8, Wash,
Pacific Division
II_ARRY M’ ENGWICHT . ......00vs.e. weHnc
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“It Seems toUs...”

BREAD-AND-BUTTER PUBLICITY

What do you read in the papers? Well, dur-
ing just five days in December, Americans
from coast to coust were reading community
newspaper items like these: Clinchport Ham
Expects Busy Ilolidays — ElI Dorado Hams
Assist in Toy Drive — Four Initiated by Radio
Club — Radio Club Officers Elected — Hams
Get Test Alert — Ham Operators Eleet Engi-
ncer as President — Ham Radio ('lasses —
Girl, 11, Young Ham Radio Station Operator

- Long Distance Caller —— Ham Cperators
Aid Missionary — Ham Meeting Set — Lake
Charles Ham Plans Career in Electronies.

These are actusl headlines taken from a few
of the newspaper clippings which come to
headquarters in a steady stream. These ure
examples of bread-und-butter publicity, ob-
tained by alert radio amateurs und clubs
anxious that their neighbors shall understand
and appreciate our hobby. These ure the
backbone of the ARRI publicity program,
developed from experience over the years as
the most productive program for an organiza-
tion such as ours. No conceivable amount of
money expended for a centralized public rela-
tions office could produce results comparable
with those potentiully available through 200,-
(){)()bindividual amateurs and some 1,200 radio
clubs.

The effectiveness of locally-placed publicity
lies in the fuct that it is built around people
known and respected in the community. Any
unfamiliar and complicated subject becomes
less remote when the names associated with
the activity are familiar to the reader or at
least identified as community residents. ‘Then,
too, neighbors who read about the Christmas
message Joe Haum handled for another neighbor
will be slower to raise Cain if they should hear
his voice on their TV set.

A press association wire story — appeuring,
let’s say, in a Chicago paper — describing
Minnesota amateur communicutions activities
during o tornado is good for our cause. But it is
cqually important for Chicagoans to see «
locally-generated story on amateur radio’s
local communicutions setup and plans should a
disuster ever strike that Illinois metropolis —-
it effectively brings the subject close to home.
A wntmumg series of local news items, how-
ever minor they may seem and however little
the impact of any single one, before long can
get across the point that nelghbor amateurs

are a community asset, active in the “public
interest, convenience and necessity.”’

Because we think locally-placed publicity
copy is so important and effective, Leugue
headquarters has developed o number of aids
to be used in the field. Most important is the
hooklet, *(etting Newspuaper Publicity for
Your Club and Amateur Radio,” containing
five pages of how-to-do-it information, followed
by 39 sawple releases covering a w 1de range of
ham events. (The large number of newspaper
clippings of local stories following the pattern
copy in our samples show that the booklet and
its principles are being effectively used by
many wmateurs and clubs.) Another widely-
used item is the sumple specch for service
ctubs, church groups, youth organizations and
civil defense personnel. Then there is 4 sample
interview-type radio or TV broadcast script.
For the guidance of feature writers we have
“Your Interview on Amateur Radio,” a com-
pilation of questions actually asked frequently
hy reporters, with up-to-date answers. Then
there is u script with slides for television use,
showing typical kinds of interference, the
causes and cures. Finally, the headquarters
furnishes sheets of blank news-release puper
with an eye-catching heuadline. With these
aids, all available on request to ARRL heud-
quarters, there is nothing to stop every ham in
America from being an effective “public rela-
tions expert’’ on behalf of his hobby.

DX TEST

We got tulking about the ARRL DX con-
test here at the office not long ago, and men-
tioned to one of our colleagues that we might
write a brief editorial on the subject. This chap
-— perhaps still frustrated from unsuccessfully
culling a rare one eurly that morning —— suid,
“Well, tell 'em not to bother unless they're
running a kilowatt.”” We have heard senti-
ments like this before, but we're of a slightly
contentious personality, so we dragged out the
October 1959 issue of QST and did a little
digging.

We found — to our own surprise, we must
admit — that in ten ARRL sections the c.w.
leader wus using 150 watts or less! In thirteen
others, the c.w. section winner was using less
than 500 watts. Well, c.w. is pretty efficient
stuff, we mused, and maybe it isn't too sur-

(Please turn the page)
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prising ufter all. When we get buck to the
phone section, it'll be different — that’s really
kilowatt alley.

It was different ull right — but in the other
direction! Nineteen phone section winners ran
150 watts or less, unother nineteen 500 or less!
Granted, the lower-powered stations who were
winners were in ARRL sections with relatively-
low contest participation, but it still shows that
high power is not an absolute necessity. The
second and third layers were ¢ven more lib-
erally sprinkled with low and medium-powered
rigs, and this was true even in the competitive
sections.

Others have suid, “\Why should I get in?
You have to spend the whole 96 hours to get o

decent seore.” This, too, proved to he less true
than we had assumed. In the c.w. contest, only
eleven section winners put in 80 hours or more,
An additional twenty-one leaders spent sixty
hours or more in the test. Eighteen were in the
40-59 hour group and swelve worked less than
40 hours. On phone, again the results were
astonishing. Only four put in more than 80
hours; sixteen operated 60 to 79 hours, twelve
40 to 59 hours, and twenty-six were in the
contest less than 40 hours!

You can draw any number of econclusions
from all these statistics. We hope the one you
draw is that you'd better check the rules on
page 49 of January QST, and then join in the
fun! [o5¥]

Phone: Feh.

dates shown.

signal reports and powers input.

c.w. section, the phone section, or both.

26th ARRL International DX Competition
5~7. March 4-6: C.W.: Feb. 19-21,

All amateurs are invited to take part in ARRL’s annual DX Competition. Each of the four
48-hour contest periods starts on Friday at 7 p.m. EST and ends on Sunday at 7 p.a. EST on the

Certificates will be issued to the highest-scoring c.w. and phone operator in each country and
cach United States and Canadian ARRL Section. And there will be special certificates for club
leaders aud multioperator stations aud a eocobolo gavel to the top club entry.

The DX will be shooting to trade contest data with as mauy W/K,/VE/VO/KH6/KL7
stations as possible. U. 8. and Canadian amateurs will transmit RS and RST reports plus states
or provinces, while the returns from overseas will be five- and six-figure numerals indicating

Free contest forms, though not required by the rules, are now available from the ARRL
Communications Dept. When requesting them, please advise whether you expect to enter the

The complete rules announcement may be found in the January issue of QST (p. 49).

March 18-20

QST (p. 61).

NOVICE ROUNDUP REMINDER

Event: Ninth Annual ARRL Noviee Roundup! Starta: January 31, 1960,
Time. Ends: February 15, 1960, 9:00 p.y. Local Time.
Cloraplete information, including a sample log form, may be found in the January issue of

Get off those curds, radiograms or letters for ARRL’s convenient log forms,

6:00 p.M1. Local
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inlate December, after General Manager Budlong’s return
from the Geneva Conference, members of the Headquar-
ters staff presented him with a rather handsome scroll
which expresses their appreciation of his part in the suc-
cessful outcome of the conference. In the accompanying
photo we see senior staff member Dave Houghton present-
ing Bud with the scroll, which reads in part, "We . . .
realize better than any other group the importance of
success at Geneva and the many difficulties in achieving
it . . .” The successful conclusion of this conference from
the amateur point of view can largely be credited to the
many months of preparatory work by W1BUD and to his
years of experience in allocations matters dating back to
World War Il {Incidentally, this is one item the Editor of
QST did not see before publication; sometimes the
Managing Editor has to take things into his own handsl)

QST for



Front view of the receiver, showing the placement of panel
controls. Left bottom, antenna trimmer, 100-ke. calibrator
switch; center, left, top to bottom, noise-limiter switch,
volume controf, sensitivity control; center, right, b.f.o.
switch, a.v.c. speed, selectivity; right, headphone jack,
b.f.o. pitch control. The dial is a National ICN, and the S
meter is a Triplett Model 227-PL, 1 milliampere. The front
panel is 8% inches high. The receiver is mounted in a
Bud CR-1741 rack cabinet.

BY KENNETH C. LAMSON,* W1ZIF

If you've been sold on the necessity for
protection against cross-modulation,
along with a straight-sided band-
pass, here’s a way to get it while still
leaving a few dollars in the bank. The
principal ingredient is the willingness
to roll your own.

Selectivity, Sensitivity

and Stability for

Today'’s Demands

Double-Conversion Amateur-Band
Superheterodyne

signed primarily to meet a need for a better-

that-average ham receiver requiring a mini-
mum of mechanical work and using standard
and easily obtainable parts. It incorporates such
features as u 100-ke. calibrator, provision for
reception on all ham bands from 80 through 10
meters, adequate seleetivity for today's erowded
bands, and stability high enough for copying
s.8.b. signals. Dubbed the DCS-500 because of
its A00-cycle selectivity in the sharpest i.f. posi-
tion, it is a double-vonversion superheterodyne
reeeiver eapuble of giving good results on either
a.m., ¢.w. or s.8.b.

The Circuit

The block diagram, Fig. 1, shows the receiver
broken down into its main scetions. The combina-
tion of i.f. amplifiers may appear rather unusual
at first glance, since one might expect that u
cuscade eryvstal filter in the high-frequency i.1.
would make further selectivity unnecessary. This
would be true with highlv-developed filters,! but
two filters are needed if the best. possible job is to
be done on both phone aud c.w., and such filters
are expensive. With inexpensive surplus erystals
such as are used in this receiver it would he
difficult, if not impossible, to match the per-
formance of the high-class filters; in addition,
special test equipment und extreme care in ad-
justment would be necessary. The approach used
here is to use the surplus crystals without such

THE receiver described in this article was de-

#* Laboratory Assistant, QST
! Goodman, *What's Wrong with Qur Present Receiv-
ers?,” ()S7, January, 1957,

February 1960

speciul wdjustment, thereby achieving a good, if
not quite optimum, degree of selectivity against
strong signals near the desired one, and then to
back up the filter by a low-frequency i.f. amplifier
that will give the “close-in"" straight-sided selec-
tivity needed in present-day operation. The over-
all result is o high ovder of protection upainst
strong interfering signals at counsiderably less
cost, for the entire double-i.f. system, than that
of two high-performance filters alone. The choice
of 4.5 Me., approximately, for the first i.f. was
based on the availability of surplus erystals
yround this frequency, with due consideration for
minimizing spurious responses. A second i.f. of
A0 ke. was chosen because it lent itself nicely to
the utilization of low-cost TV horizontal-oscil-
lator coils as i.f. transformers.

Front End

The use of plug-in coils for the front end
eliminated the mechanical problems of a band-
switching tuner, and also offered the possibility
of realizing higher-@) tuned circuits. Ganged
tuning of the r.f. amplifier along with the h.t.
oscillator and mixer circuits was decided against
heeause of the complexities it would cause in coil
construction to solve problem of keeping three
stages tracking with each other. The r.f. amplifier
has to be peaked separately by the antenna trim-
mer, but separate peaking insures maximum
performance at all frequencies. A pair of gain-
control (*‘muting’’) terminals in the cathode
cireuits of the r.f. amplifier and i.f. amplifiers
allows the front end to run “wide open” in re~
ception and provides, with suitable keying, «
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Fig. 1 —Block diagram of the DCS-500 receiver.

means for rapid break-in without bhaving the
front end “lock up.” The muting terminals are
shorted during receiving, as indicated by the
dashed line in Fig. 3, and opened for stand-by.
The switching can be performed by a relay tied
in with the station coutrol or keying system,

Again the old problem of what tuning capacitor
to use came up. A Hammarlund HFD-30-X
was finally decided upon because it is readily
available from most radio-supply houses.

Because preliminary  sketches showed that
chassis space would be somewhat at a premium,
and also to keep power-supply requirements to @
minimum, it was decided that dual tubes would
be used for the oscillator-mixer combinations.
The 6URA fills this bill nicely, using the triode
svetion as the oscillator and the pentode seetion
a8 the mixer, The plate voltage on the oscillator
is kept low to reduce drift and is regulated to
sccure best over-all voltage stability.

I.F. Section

As shown in Figs. 2 and 3, the output of the
first mixer, Voa, at £.5 Me. goes into a half-
fattice erystal filter and then into an i.f. amplifier
stage, Vi A sccond half-lattice filter follows the
amplifier, and the two provide the necessary
attenuation for the 50-ke. i.f. images (100 ke.
removed) as well as for strong zignals nearer the
desired frequency.

The sreond mixer, Vaa, is followed by two i.f.
amplifiers at 50 ke. which contribute the neces-
sary adjacent-channel selectivity. Three degrees
of selectivity are availuble, depending on the
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degree of capacitive coupling between 1.f. trans-
formers 71-7%, and 1'3-T4. The greater the num-
ber ol capacitors switched in parallel — that is,
the larger the coupling eapacitance — the lower
the coupling between the windings and thus the
greater the selectivity.

Detectors, A.G.C. and Audio

A standard diode detector develops the audio
output for all reception modes. The output of the
detector s simultancously applied to hoth the
first audio amplifier and the audio a.g.c. circuit.
A scries-type noise limiter is used on a.m. to
reduce impulse-noise interference, but this type
of noise limiter is ineffective on e.w. or s.8.b. be-
cuuse of the large amplitude of the b.f.o. injection
voltage.

The b.f.o., a Hartley-type oscillator, can be
tuned from 3 ke. above to 3 ke. below its 50-ke,
center frequency by means of the tuning ca-
pucitor, ('13.

The first audio stage, V94, is a normal Class A
voltage amplifier with its output either coupled
to the grid eireuit of the audio output tube or
to a phone jack. High-impedance headphoncs
{20,000 ohms a.c. impedance or higher) are re-
quired. Plugging in the phones automatically
disconnects the speaker. The shunting capacitors
aeross the first audio amplifier tube grid resistor
and the primary of 7's limit the upper range of
audio frequencies to about 1000 cyeles.

The andio output transformer is intended for
coupling to a low-impedance (3.2-ohm) speaker.
The 47-ohm resistor across the secondary pro-

QST for




tects the transformer in the absence of a speaker
load.

The audio output of the detector is also ampli-
fied separately in the audio a.g.c. circuit and
then rectified to develop a ncgative voltage
that can be used for a.g.c. on c.w. and s.8.b.
Two different time constants are used in the
rectifier filter circuit, for cither fast~ or slow-decay
@.g5.C.

Calibrator

The 100-ke. calibrator, Fig. 2, employs two
2N 107 p-n-p transistors, one as the oscillator and
the sccond as u 100-ke. amplifier. The transistors
obtain the nccessury operating potential from
the cathode resistor of the audio output tube.
The output of the 100-kc. unit is cupacitively~-
coupled to the antenna winding of the r.f. coil.
Culibrating signals at 100-ke. intervals arce avail-

able on all frequencies covered by the receiver.

The calibrator unit is constructed in u separate
metal box so that it can be plugged into the ace-
cessory socket of the receiver or used as an indi-
vidual unit powered by penlite cells.

Power Supply

The power supply, Fig. 4, is conventional, using
a full-wave rectifier with a choke-input filter. 1t
provides approximately 250 volts d.c. under load.
A 0.25-uf. capacitor is shunted ucross the 10-
henry filter choke to form a parullel-resonant
circuit at 120 cyeles; this provides an increasced
impedance to the ripple component and thus re-
duces hum in the output of the supply.

Power-supply requirements arc 250 volts at
110 milliamperes, and 6.3 volts at approximately
5 amperes. Any transformer-choke combination
that fulfills the requirements can be used.

Fig. 2—Front-end circuit of the receiver. Unless otherwise specified, resistors are V2 watt; 0.01-uf.
capacitors are disk ceramic, 600 volts; fixed capacitors below 0.01 uf. are mica.

C1—S50-upuf. variable (Hammarlund HF-50).

Ca, C4—See Table 1.

C3—2-section variable, 5-28.5 uuf. per section, double
spaced (Hammarlund HFD-30-X).

C5—3-30-uuf. ceramic trimmer.

Ji—Coaxial receptacle, chassis mounting (SO-239).

Ly, L2, L3—See Table 1.

Ls, Ls—18-36-uh. slug-tuned (North Hills 120E coil

CALIBRATOR
e e e o
1 1
1 1
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[
| |
i |
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i |
! 4 |
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B !
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mounted in North Hills S-120 shield can).
Ls—4.7 mh. (Waters C1061).
Ly—1=2-mh. slug-tuned {North Hills 120K).
RFC;, RFC2—4.7 mh. (Waters C1061).
S1—Rotary, 1 section, 1 pole, 2 positions.
Y1—100 kc. (Knight H-93).
Yz, Ys—4495 ke. (surplus).
Y3, Ys—4490 ke. (surplus).
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Each set of coils is provided with a wooden base for
storage. C3 and C: are mounted in the recesses at the tops
of the oscillator and mixer coil forms.

Construction

The receiver is constructed on a 12 X 17 X
2-inch aluminum chassis with an 834 X 19-inch
aluminum front paunel, which permits it to be
installed in a table-type rack cabinet. The gen-
eral layout of components can he seen in the
photographs. A good procedure to follow when
starting to wire the receiver is first to complete
the power supply and heater wiring, and then
start wiring from the antenna toward the speaker.
This allows proceeding in a logical order so that
the work can he picked up readily at any time
after an intermission.

The use of good quality ceramie tube and coil
sockets, particularly in the front end, is highly
recommended. When mounting the sockets orient
them so that the leads to the varions points in
the circuit will be as short as possible.

Millen coil shields (80008) are used around
all coils in the front end — i.e., the r.f., mixer and
oscillator —- and the shield bases are mounted
with the same serews that hold the ceramie coil
sockets. All plug-in coils are wound with No. 26
enameled wire on Amphenol polystyrene forms,
und Hammarlund APC-type air-padder capaci-
tors are mounted in the recesses at the tops of the

coil forms. After finishing a coil it is a good idea
to fasten the winding and the trimmer eapacitor in
place with Duco ecement. Deeal each set of coils for
a particular band and mount the coils on wooden
bases as shown in one of the photographs. \When
finished, paint-or stain each of the coil bascs.
The final result will be a convenient and neat-look-
ing arrangement for holding cach set of coils. Plug-
in coil data for cach band are given in Table 1.

The tuning capacitor is mounted on the chassis
and reinforced by a bracket to minimize any
rocking movement that might result from flexing
of the chassis when the tuning dial is rotated.
This bracket is triangular in shape with a right-
angle Hange at the boitom for mounting to the
chassis. It is drilled to take the front bearing
sleeve of the tuning capacitor and held firmly to
it by the capacitor mounting nut and a lock
washer. Flexing of the chassis can be minimized
by the use of lengths of angle stock bolted to the
chassis at strategic points throughout the re-
ceiver. The placement of the angle stock can be
determined by studying the photographs. Exact
alignment of the tuning capacitor with the dial
shaftt is not always possible, so a flexible coupling
(Millen 39016) is used.

When wiring the erystal filter keep leads as
short and direct. as possible, as this will minimize
stray coupling bhetween the input and output
ends, which would deteriorate the performance
of the crystal-ilter circuits.

The 50-ke. i.f. circuits used Miller 6183 TV
horizontal-oscillator replacement coils as i.f.
transformers. These coils must be altered before
they can he used. As they are supplied, the ter-
minal lugs are brought out at the top of the c¢an;
these lugs must be reversed before the can is
mounted. By applying slight pressure to the
phenolic coil form the assembly will slide out of
the aluminum shicld ean and then can be re-
versed. However, before reassembling the unit a
few slight changes must he made. There are actu-

main coil: they are at bottom of eoil form.

Band Seeondary
Ly, 4514 turns close-wound.

TABLE I — COIL DATA

All coils wound with No. 26 enameled wire on 114-inch diameter polystyrene forms. R.f. coil
forms are four-prong (Amphenol 24-4P); mixer (md oreillator coils are five-prong (Amphenol
24-5P). (2 and (s are Hammarlund APC-00 except on 3.5 Me., which takes APC-75. Taps are
eounted from ground end. Primaries and ticklers are close-wound in the same direction as the

Primary or Tickler
1034 turns, 34-inch spacing from secondary.
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3.5 Me. 3637 turns close-wound, tapped at 26¥£ turns. 1134 turns, inch sparing from secondary.
. 283 tnrns close-wound, tapped at 19 turns. -inch spacing from secondary.

T, :_’(:'/ turns, close-wonnd. 7%{ turns, !4-inch spacing from secondary.

7 Me. L, 183{ turns spaced to 1 lnch Tapped at 43{ turns. 63{ turns, nch spacing frowm secondary.
L, 1734 turns spaced to "« inch. 'l "apped at 434 turns. 7%{ turns, !{-inch spacing from secondary.

1314 turns spared to 53 inch. 837 turns, %1e-inch spacing from seeondary.

14 Me. L2, 1031 turus spuced to 1 inch. Tapped at 3 turns.
4§ turns spaced to 1246 inch. Tapped at 17< turns,

nch spacing from secondary.
3% inch %par‘mB from secondary.

turns,
turas,

Ly, 9 t,urns spaced to & inch.

1 Me. L, 734 turns spaced to 1 L% inches, Tapped at 2 turns,
Lig, 6% tnrns spaced to 129a inch. Tapped at 2 turns.

51(; inch spacing from secondary.
S4-inch spa(‘u}z from sccondary.
mvh spacing from N-r'ondary

*{ turns,

B4~

Vo, b‘/ turns spaced to 7is-inch,

28 Me. l.2. 54 turns spuced to 11{ inches, I'apped at 2 turns,
IA. 445 turps spaced to 3y inch. Tupped at 144 turns, #1 t.urm, !{-inch spacing from sccondary.

“inch ‘xpacmxz from qnoondarv.
-inch spacing from secondary.




ally two separute windings; each one will be tuned
und used either as a primary or secondary for the
A0-ke. i.f. transformer. The tap on the large
winding must be lifted off the soldering lug C,
taped, and tucked away, being careful not to
hreak it; this leaves just the lead from the small
winding on terminal C, Terminals A and F repre-
sent the large winding. The small coil is tuned by
connecting o 680-uuf. wmica capacitor between
terminals (7 and 1); this capacitor should be
fastened on the soldering lugs inside the shield
catt, The can is then slipped back over the coil
amd capacitor, keeping in mind that the lugs
must come out the bottom, and the assembly is
ready for mouuting on the chassis.

The b.f.o. coll is also a Miller 6183, and the
procedure for reversing the assembly hefore
mounting is identical to that followed with the
50-ke. transformers. However, it is not necessary
to alter any of the wiring in the bh.f.o. trans-
former, since only the large winding (A-F) and its
tap (C) is used.

Point-to-point wiring is recommended, along
with generous use of both insulated tie poiuts and
ground lugs. Use of shielded wire facilitates rout-
ing wires throughout the receiver as the shields
can be spot-soldered to ground lugs and to each
other in bundles. When wiring, mount compo-
nents at right angles to the chassis sides wherever
possible; this helps give the finished unit a4 neat
appearance. In critical circuits, however, do not
sacrifice short und direct leads for the sake of

coil, L7, is at the right, the oscillator transistor, Qz, is in the
foreground mounted to the crystal socket, and the amplifier
transistor, 1Q, is mounted at the right on a terminal strip.
The 100-