s

T o :::,‘:g:,‘:;:::::;:;:;;:sl::3;5:::::;:,‘.,.,3:;:3;;:3:;3:5»1;;;,‘::‘ TR T ;3'3‘3:3;3':::::::‘gl:‘;;;‘:»;::':l:':l:':e' T e T T e ,‘.,.,:,:f:f‘;‘{‘;“;‘}'l‘l‘l“,h.,.";;‘:‘;‘.}:{:f:j:j:f:
e HED WY ans KalERLE N s Rl Ay L ARl L




BECIBELS
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This standardized group of filters covers most popular filter applications and frequencies. Units are in
compact, drawn, magnetic shielding cases ... 1%s x 1'%s base, 1% high for BMI, LMI, BML; others 2%
high. There are six basic types:

BMI band pass units are 10K input, output to grid, 2:1 gain. Attenuation is approximately 2 db at 3%
from center frequency, then 40 db per octave. )

HMI high pass units are 10K in and out. Attenuation is less than 6 db at cut-oft frequency and 35 db
at .67 cut-off frequency.

LMI low pass units are 10K in and out. Attenuation is less than 6 db at cut-off frequency and 35 db
at 1.5 cut-oft frequency.

HML high pass filters are same as HMI but 500/600 ohms in and out.

LML low pass filters are same as LMI but 500/600 ohms in and out.

BML band pass units are same as BMI but 500/600 ohms input, output to grid, 9:1 gain.

~ow
Lo

UTC standard telemetering filters provide extreme miniaturization with maximum stability, a complete
set of 18 filters taking 19 cubic inches. They are 100K in and out and have an insertion loss of less than
6 db, 4 pin header for small Winchester socket.

TMN units are within 3 db at = 7.5% of center frequency ...down more than 18 db at = 25%...
more than 40 db beyond 1.75 and .58 center frequency.

TMW are within 3 db at = 15% of center frequency . .. down more than 20 db at = 50% ... more than
40 db beyond 2.5 and .4 center frequency.
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These band pass filters for multiplex transmitting and receiving provide maximum stability in miniature
sizes. Both receiving and transmitting types are 600 ohms in and out, and employ 7 terminal header for
sub-miniature 7 pin socket.

TGR receiving filters are within 3 db at = 42.5 cycles from center frequency . .. down more than 30 db
at = 170 cycles ... down more than 15 db at adjacent channel cross-over.

TGT transmitting filters are within 3 db at = 42.5 cycles from center frequency...down more than
16 db at = 170 cycles ... down more than 7.5 db at adjacent channel cross-over.
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for the loudest,
w= B clearest signal on the air

GOLLINS

theans-llinear amplifier

features

® QUICK AND ACCURATE TUNING.

@ INSTANT SWITCHING BETWEEN LOW
AND FULL KILOWATT POWER.

@ AUTOMATIC LOAD CONTROL
ASSURES STEADY SIGNAL.

@ RF FEEDBACK PROVIDES
CLEAN SIGNAL.

@ EFFICIENT COOLING-FAN SYSTEM
IS BARELY AUDIBLE.

® SIMPLE AND DIRECT CONNECTION
FROM 30S-1 TO EXCITER AND
STATION CONTROL UNIT.

® PROTECTIVE CIRCUITRY
PREVENTS DAMAGE TO TUBES
OR OTHER COMPONENTS DUE TO
MISTUNING., /' -

You can have that steady, strong and clean signal — the mark of the

accomplished ham — by adding Collins 30S-1 to your station. Visit your

[ PN e

Collins Distributor. Find out how easy it is to own the finest of linear

amplifiers — Collins 30S-1 — the linear amplifier for the advanced ham.

7\
COLLINS
N
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W6SAI NOW HEADS EIMAC AMATEUR SERVICES

Here’s William I. Orr, W6SAI, new head of
Eimac's busy Amateur Service Department.
Bill will hold the spot vacated by the retire-
ment of John Reinartz, K6BJ.

If you have a tube application problem or
need help, drop Bill a line here at Eimac. He’ll
be glad to lend a hand with anything from a
circuit diagram to expert advice.

And what advice! Bill is editor of the in-
ternationally distributed “Radio Handbook”

EITEL-McCULLOUGH, INC

and author of the “Beam Antenna Hand-
book,” “All About Quad Antennas,” “VHF
Handbook™ and other publications. He is also
a regular contributor to QST and CQ maga-
zines.

Bill was first licensed as W2HCE in 1934
and has been licensed as W6SAI since 1938.
He holds DXCC (260 countries), WAZ and
other ham awards. Other famous calls held by
him are 3A2AF (Monaco), 7B4QF (Andor-
ra) and FP8AC (St. Pierre and Miquelon).

San Carlos, California }
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Wlind,

Raw of )

Nothing can quite compare with the seren-
ity and peace of mind that is yours when
you KNOW your signals are going out
clear and strong and right on the kilocycle.

Whether you're an old-timer or a novice,
whether you have a kw outfit or a low-
powered citizens’ band transceiver, you'll
get longer distance, clearer reception, less
drift, with PR Crystals. PR’s are the sure
road to T9X.

For accuracy, stability, activity and out-
put, equip your rig now with PR Crystals,
standard of excellence since 1934.

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

CITIZENS BAND CLASS “D” S
Type Z-9R, Transmitter s

FCC assigned frequencies in mega-

AMATEUR TYPES

cycles: 26.965,°26.975, 26.985, | 40 and 80 Meters, PR Type Z-2

JZ;OOS, ;:_"-015, 2[7-025. %/_’_-035, | Rugged. low drift, fundamental oscillators. High activity and
.‘2,}?3;5 .)2_1?%5 547/?2755 ;Ag)é&; po“{)tlzr \{utpult btandi up undfzr maximum crystalecurrcnts.
27.105, 27.115, . / St -last +500 cy 95 Net
27155, 27.165, 27175, 27185, | o wnd g Maareee Y $2.95 Ne

2 and 6 Meters, PR Type Z-9A

Third overtone; multiplies into either 2-meter or 6-meter band;
hermetically sealed; calibrated 24000 to 24666, and 25000 to
27000 Kc., =3 Kc.; .050” pins $4.95 Net
6 Meters, PR Type Z-9A

Fifth overtone; for vperating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Mec., £15 Kc.; 050" pins.

27.205, 27.215, 27.225; cahbrated
to .005%. (Be sure to specity manu-
facturer of equipment).._.$2,95 Net

CITIZENS BAND CLASS “D”
Type Z-9R, Receiver

Spemfv LEF. frequencv, also wheth-
er receiver oscillator is above or

$6.95 Net

below transmitter frequency. Cali-
brated to .005%. (Be sure to speci-
fy manufacturer of equipment.)

$2.95 Net |

Type Z-1, MARS and CAP
Official asugncd frequencies in the
range. Calibrated to .005%. 1600
to 10000 Keuomoeeeee. $3.45 Net

T)'Pe Z- 6A Frequency Standard
To determmc band-edge. To keep
the VFQ and receiver properly
calibrated. 100 Ke...—... $6.95 Net

Type 2XP

Suitable for converters, experimental, etc. Same holder dimen-

sions as Tvpe Z-2.
1600 to 12000 Kc., (Fund.) =5 Kc $3.45 Net
$4.45 Net

12001 to 25000 Kc. (3rd Overtone) :

PETERSEN RADIO CO., Inc. 2800 W. Broadway

COUNCIL

BLUFFS, IOWA

EXPORT SALES: Roval National Corporation, 250 W. 57th Street, 'Nw York 19, N. Y., U.S. A,




Section Communications Managers of the ARRL Communications Department

Reports [nvited. All amateurs, especially League members, ure invited to report station activities on the first of each

month (for preceding month) direct to the SCM, the administrative

ARRL otiicial elected by members in each Section.

Radio club reports are also desired by SCMas for inclusion in @S7'. ARRL Field Organijzation station appointments are
'

available in the areus shown to qualified League members holding Canadian or F(

! ainateur license, General or Condi-

tional Class or ahove. These include ORS, OES, OPS, OO and OBS, SCMs also desire applications for SEC, EC, RDM and
PAM where vacancies exist. OES appointment is available to Novices and Technicians.

—ATLANTIC DIVISION.

liastern Pennsylvania
Marylund-Delaware-D. .
Southern New Jersey
Western New York
Western Pennsylvania

W3ZRQ
WIBKE
K2BG
K2HUK
W3UHN

Allen R. Breiner 212 Race 8t.
‘Thomas B. Hedges 2202 Cwver St.
Herbert C. Brooks %00 Lincoln Ave.
Charles T. Hansen 211 Rosemont Drive
Anthony J. Mroczka $75-5th S

" Tiiinois

indlana
Wisconsin

WIPRN

Tamayua
\Washington 21, D, C.
Palmyra

Butialo 26

Donora

CENTRAL DIVISION_
hd ond A. Metzger 1520 South 4th st.
‘Hl’!ord M. Singer 7070 East 2]st St.
George Wolda 2023 Bouth 10 St.

DAKOTA DIVISION_

North Dukota
South Dakota
Minnesota

Springfield
Indianapolis
Manitowoe

llu.rold A \Vemzc R2{-14th ®

J. W, rski 1900 8, Menlo Ave.
Mrs. Lydla 8. Johnson 1258 Van Buren St.
DELTA DIVISION

e\rknnsas
Louisiana
Mississippi
‘Tennessce

ws
W4UIO

““Blsmarck

Sioux I alls
St. Paul

Ulmon M. Golngs P, O, Box 207
Thomas J. Morgavi .H()Q Beaulfeu 8t.
Floyd ('. T'cetson 2469 Paden

R. W. Ingraham 105 West Pnrk Drive
GREAT LAKES DIVISION.

Kentucky
Mlchigan
Ohlo

W4suUD
WBEX
\WS8AL

Osceola
Metalre
Juckson 4
Kingsport

Robert A. Thomason 6268 Eustwood Drive
Ralph P. Thetreau
Wllson E. Weckel 2118 Tuscarawas St., W

Fuqtom New Yor!
N, C. & l’nng lsland
Normern New Jersey

W2EFU

HUDSON DIVISION

27209 W. 8ix Mile Road

C)wensboro
Detroit
<'anton 8

Cieorge W. Tracy
Harry J. Dannals
Edward Hurt, jr. 51 Washington S

MIDWEST DIVIS

lowa
Kunsas
Missourl
Nebraska

WOBDR
WOKFNS
WOBUL
WUEXP

1138 North Country C'lub I)rlve
RFD 1. Arbor Lane. Dix Hills

Schenectudy
Huntington, L. I.
Phillipsburg

ION.
‘Russell B. Marquis 807 North Fifth Ave.
Raymond E. Baker 1014 Lincoln 8t.,

. O, Gosch 711 8. Oakland St.
Charles E. McNeel Route 3, RFD
NEW ENGLAND DIVISION

Connecticut

Maline

Fastern Massachusctts
Western Alassachusetts
New Hampshire
‘Rhode Island

Vermont

WITYyQ

W1VSA

Marshulltown
Neodosha
Webb Clity
North Platte

Victor L. Crawford
Jetfrey I. Welnsteln
Frank L. Bak
Percy (.

Robert H. Wright
John E. Johnson 30 Frult §t.

Harry A. Preston, jr. 10 Cherokee Ave.
NORTHWFSTERN DlVlSlON

79 Caleb &
91 Atlzult[c St.
3 d st.

\Vnshlngton

KL7DG
W7GGVY.
WI7NPV/WXI
W7JDX
W7PGY

RiD 5 Stadiey Rough Rd.

nb y
Pnr land
‘\%”orth Quiney 71
(% oncord
Pawtucket
Fssex Jet.

John P. Trel Box 82

Mrs, Helen M Maillet Routel South
Vernon L. Phillips Box 71

Hubert R. McNally i 1908 S.E. Mndlson sz.
Robert B. Thurston 7700-31st Ave., N.E
PACIFIC DIVISION.

Hawull

Neva

‘lnnt.a (.lara Valley
Fast

Han l.’rnnclsco
Sacrumento Valley
San Joaquin Valley

GDO
weJpu

Kodlak
Pocatello
Hurlowton
Portland 16
SBeattle 15

Hamuel H. Lewbet P, O, Box 3564
Box 1025

Charles A. Rhines
V Conley Smith 67 ( ‘uesta Vista Drive
W. Southwell 200 Houth Seventh t.
Lvonnrd R. Geraldi
Jon J, O'Brien h st.
Ralph Sn,myan 6204 E. Townsend Ave.

North Carolina
South Caroling

Virginia
West Virginia

\V4H.Rﬂ

WRIM

Honolulu
Elko
l\lomerey
Dixo
San br’mcisco 12
Rio Linda

I'resno

ROANOKE DlVlSIOIN

Dr. J. 0. Dunlap P. O, Box 447
Robert L. Follmar 1057 Dune
Danald B. Morris 1111 Alemndcr Place

¢ olorado
Ultah

New Mexico
Wyoming

wiswWJ
W7QWH

K5IQL
W7AMU

ROCKY MOUNTA[N DIVISION.

Morganton
Rock HIll
Norfolk 3
Fulrmont

Carl L. Smith 1070 Locust 8t.
Thomas H. Miller 1420 K. 3045 St.
Newell F. Greene 504 West Second St.
L. D. Branson 342 South Ktk
QOUTHEASTERN DIVISION.

" Alabama

Flustern Ivlorida
“ estem Florida

reia
\Vest. lndles (Cuba-P.R.-V.1.) hP-iDJ

(*anal Zone

KZ5RV

1Jenver 2

Salt Lake City
Roswell
C'asper

Willlam D. Dotherow RFD 1, Box 9
John . Porter
ank M. Butler, Jjr.
Willlam ¥, Kennedy
Willlam Werner

Ralph E Harvey Box 15

494 Elllott R
563 Ramon Llovet

L.os Angeles
Arizona

SQan Dlego
Santu Barbara

weJQB

0-B
Box 7295, Luddlnm Branch
1687 Falrway Hill Drive, S.E.

Adger
Mtami 55
Fort \Vait_,on Beach

Balboa Heights

JTHWESTERN DIVI S
&lbert r Hill, jr, 8’61
Keuneth P, Coje 4132 Nm’th 18th Ave.
Don stansifer 4427 Pescadero
Robert A. Hemke 728 W. Mission

Mlunrd Ave,

Northern Texns
Oklahom:
Houthern Texas

W5BNG
W5DRZ
W5QEM

Rlialto
Phoenix

San Diego 7
Santa Barbara

WEST GULF DlVlSlON

L. L. Harbin 4515 Calmont
Adrian V. Rea . O. Box

Roy K. Eggleston 1109 Vernon Drive

Marltime
Ontario
nebec

Alberta

British Columbta
Yukon

Manitoba
Saskatchewan

VEIWB
VE3NG
VE2ZDR
VEGVM
VEWJT

VEHY
VE5HR

*Official appolinted to act temporarily In the absence of a regular official.

Fort Worth 7
Pond Creek
C'orpus Christi

CANADIAN DIVISIR(.)P;

D, E. Weeks
Rlchdl’d W. Roberts 170 Norton Ave.
62 St. Johns Rd.

. \WW. Skarstedt
108 Hudson R

Giordon W, Hollingshead Rd.
Peter M. MclIntyre 981 West 26th Ave.

M. 8. Watson 249 Lanark St.
H. R. Horn 2121 Ewart Ave.

Ht. Stephen, N. B.
Willowdule, Toronto, Ont.
Polnte Clalre

Montreal .!3 P.Q.
Calgary, Alta.
Yancouver, B. C.

Winnipeg
Saskatoon
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A stroke of your pen and you're on your
Way toward having $1,000 for a few
cents a day. Lots of people are doing it.
Just let the company where you work
know how much to take out for U. S.
Savings Bonds every payday.

By saving just 63¢ a day you can
buy an $18.75 Bond every month.
After 40 months you own a stack of
Bonds worth $1,000 at maturity.

Perhaps the best part is this—you get
$1,000 with money you might have
easily dribbled away.

Why U. S. Savings Bonds are
such a good way to save

You can save automatically with the
Payroll Savings Plan. You now earn
3349, interest to maturity. You invest
without risk under a U. S. Government
guarantee. Your money can’t be lost or
stolen. You can get your money, with
interest, anytime you want it. You can
buy Bonds where you work or bank.

NOW every Savings Bond you own
—old or new—earns 149, more
than ever before.

You save more than money with U. S. Savings Bonds

The U. S. Government does not pay for this advertising. The Treasury Department
thanks The Advertising Council and this magazine for their patriotic donation.

LA EUAN I A RS LAY E=RCET0IT0 00 T WNTT

How to buy $1,000
for 63% a Daym

7
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Secretary .

Treasurer
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DIRECTORS

NOEL B. EATON . ... iiiveiineainas YE3CT
R.R. 3, Burlington, On

Vice-Inirector;

Atlantic Division
GILBERT L. CROSSLEY . ..... ....... W3YA
Dept. ot I1.E., I’enna State University
\latc College., Pa.
Vice-Director;.dwin S. Van Deusen. ... .. Wi3kCp
3711 MceKinley st.. N W., Washington 15, D. C.

Central Division

N G, DOYTLE ... ... ieeiieion WuGPL
I N. Wildwood Ave.. Milwaukee 11, Wiy,
Vice-Director: Philip L, Haller . ... _... WQHPG

6000 8. Tripp Avc Chicago 29, 111,
Dakota Division

CHARLES G, COMPTON ... . ...... WyBUO
1011 Pdlrmuunt Ave,, St Paul 5, Minn,
Vice-Iiirector: NMartha J. Shirley. . ... ..., WezZWL
Hox 7X. Black Hawk, 8. D.

Delta Divisx'on
~4-\NI'U((1) B. D HART. ... ........ W4RRV
427 8. Purdue A\c Oak ‘Ridge, ‘T'enn.
Vice-Director; Victor Canfield. ......... ..\WW5BSR

Box 965, Lake Charles, La.

Great Lakes Division

DANA 8, CARTWRIGHT.. . ......... WLUPB
2079 Observatory Ave,, unmnna!l K, Uhlo
\'ice-/Mrector: Robert B, C'ooper. ........ AQA

132 Guild st., N E.. Grand RuDlllH 5, Min]L

Hudson Division

MORTON B, KAHN. ... ......... ....: WikR
22 Bireh Hil Rd., Great Neck, N. Y.
\"tce-Didrector: Lloyd H. Nanamon. .....W2VQR
709 Seventh Ave., Asbury Pack, N. J.
Midwest Division
ROBERT W. DENNISTON..........WONWX
Box 631, Newton., Towa
{"tce-7Mrector: Sumner H, Foster, . ........ WoGQ

2415 Linden Dr., 8.E., Cedar Raplds, lowa

New England Division

MILTON E, CHAFFEE

53 Homesdale A v

Vice-lotrector: Carmine A Polo. ., .. ..., .. \\' 18JO
7 Park 5t.. West Haven 16, Conn.

Northwestern Division
ROBERTS, ... . .......... W7CPY
7 Park Hill Drive, Bilifngs, flont.

Vice-Iolrector: Harold W, Johnston, . ... ... W7PN
2727 Belvidere Ave., deattle 6, Wash,

R. RI

Pacific Division

HARRY M. ENGWICHT. ......._..... W6HC
770 Chapman, San Jose 26, Calif.
Viee-srirector: Ronald G. Martin. . ... ..., wezr

1011 “l'errace Drive, Napa, Calll.

Roanoke Division

P, LANIER ANDERSON, JR....... . WAMWH
428 Maple Lane, Danville, Va.
Ttee-12trector: Joseph ¥, Abernethy . .. ... W4ARKC

768 Coloniul Drive, Rock Hili, 8. C.

Rocky Mountain Division

CLAUDE M, MAER, JR.... . ... .... wpIC
485 Race St., Denver 6, Colo,
\"lce-)irector: John . Sampson, jr... ... W70CX
3618 Mount Ogden Drive, Ogden, Utah

Southeastern Division
J\l\llb I’ BORN, JR.
25 kirst Ave, N.
Vice-!rector: Thomas M. Moss, WHHY W
£.0. Box 644, Munlcipal \Irnort Branch,
Atlanta 20, Ga

. W4ZD

Southwestern Division

RAYMOND E. MEYERS. WEBNLZ
717 Andersou Way, San Gabriel. Callt.
Hce- vrector; Virgil ‘Calbott, .. ... ...... W6GTE

1175 Loughlll Way, Monterey Park, Calif.
West Gulf Division

GRADY A, PAYNE, ... .. .......... WSETA
5103 Linden bl Bcllalrc ‘Texas

V' 'ce-Director: Robert ID. Reed.......... W5KY
4339 8. l’corlu. ’I‘ulxn 5, Okla.




‘It Seems to Us...”

VOLUNTEER LEADERS ...

Kach year the Board of Directors of the
League adopts o resolution of thanks and ap-
preciation to the various volunteer field offi-
cials of ARRL for their untiring work and
devotion to our affairs. This has been a regular
action of the Board for so long that we must
take care not to assume it is simply routine,
The Board is indeed deeply appreciative of
these etforts, becuuse of their inestimable im-~
portance in the wlvancement of organized
amateur radio.

The amateur service, like any other radio
service, must operate in the “public interest,
convenience or necessity’’ in order to be uble
to continue justification for our existence and
right to use portions of the public domain of
the radio frequency spectrum. Perhaps in no
other single way is this better accomplished
than through group efforts as represented by
the League's field organization program.

These volunteer lexders muke our machinery
run. They accept posts us officers of athliated
clubs, planning programs in technical, operat-
ing and other tickls to spread knowledge and
unprove the stature of the individual as well
as the cluh. Others in the club take on special
jobs such as with the TVI committee or as
public refations officer, adding to the amateur’s
stature in the community. Still others head up
4 local Field Day or Simulated Emergency
Test exercise to demonstrate amateur radio’s
capubilities. The huge operating organization
of the Leugue is staffed with many volunteers
contributing their time to improve amateur
radio’s ability to perform in the public interest
~—through traflic svstems, section and re-
gional nets, emergency communications, civil
defense. SCMs, SECs, and QSL Managers
have especially arduous dutlcs, requiring
muny hours of personal time and all performed
for the good of the cause.

A real strength of the League lies in the
accomplishments of these volunteer leaders,
who are not interested alone in what they can
get out of the hobby of amateur radio, but
want to contribute something to it.

¢ « - AND NEWCOMERS

From today’s new amateur licensees will
eventually come our leaders of the future. Are

we assisting them, as we should, to become
useful amateur citizens? Are we properly in-
cloctrinating them in the traditions of amateur
radio and the spirit of public service?

These questions are especially important
today when amateur radio is growing so rapidly
in numbers. Yeurs ugo, a person bccame in-
terested through contact with another ham,
or the local radio club, or at least through
League publications. We had a certain inter-
dependence on each other for information.
Local groups especially were more tightly
knit, and newcomers were quickly and easily
taken under the wing of club leaders and older
amateurs for helpful guidance.

Today, nearly every newsstand has one or
more ‘“‘popular’’ books dealing partially or
wholly with amateur radio (in some instances,
we regret to say, being little more than a col-
lection of manufacturers pictures and deserip-
tion of geur), und su some of our newcomers
enter the gume with no concept of what
amateur radio really offers, nor its traditions
and responsibilities. Many licensees are neither
members of the League, nor of affiliated clubs,
nor of any organized group or vperating ac-
tivity. This is not to say that they are not, or
cannot be, good amateurs. But newcomers,
like youngsters, are prone to imitate. Without
participation in a group having qualified lead-
ers, they do not necessarily learn from the one
who does the right thing, or who does a thing
best, and consequently they sotuetimes imitate
n good example, sometimes u bad one. This
lnevlta.bly means that many of the newer,
vounger amateurs are indoctrinated first with
the more frivolous aspects of the game and
are never influenced by the desire to be of
service and a sense of dedication so important
to muaintaining high standards.

Our responsibility to public service doesn’t
end with the public alone; it should extend also
to our own group, to the recruitment of more
amateurs in fields of organization. So let's
extend a helping hand to guide newcomer
activities, so that they will develop the sense
of responsibility and team work that goes far
deeper than auny individual effort. In this way,
since newcomers are the leaders of the future,
we can help assure that this leadership will be
in good hands.



OUR COVER

Our cover this month is the nifty mobile
unit built by KOEMK and deseribed in the
article starting on page 19 of this issue.

COMING A.R.R.L. CONVENTIONS

July 30-31 — North Dakota State. Minot.

September 2-1 — Pacifie Division, San
Matco.

September 10-11 — Central Division, In-
dianapolis. Indiana.

September 16-17 — Dakota Division.
Minneapolis, Minncsota.
September  16-17 — Quebee

Montreal.
October 7-8 — Great
Clevelana, Ohio.

Province,

Lakes Division,

NORTH DAKOTA STATE CONVENTION
July 30-31, 1960

The 1960 North Dakota State ARRL Con-
vention, sponsored by the Minot Amateur Radio
Associution, will be held at the Farmer’s Union
Auditorium, 215 E. Centrul Avenue in Minot
on July 30-31.

Coonvention registration begins at Y a.m.,
Saturday, July 30. Early birds will enjoy an
informal get-together Friday night at the con-
vention site.

Short tilks on technieal subjects, plus a hidden
transmitter hunt, mobile judging, swap table,
exhibits, manufacturers displays and an ARRL
hooth are planned. The convention program ¢nds
Sunday at 3 P.m.

Registration fee is $5.00, for ull activitics,
including the banquet; %2.50 for non-hams (ac-
tivities and banquet), children to 12, $1.50, also
including the banquet. Convention registrations
or requests for hotel or motel accommodations,
should be sent, not later than July 9, to L. E.
McFall, WOGNS, Couvention Chairman, 1005
Ninth Avenue, N. E., Minot, North Dakota.

Ay o P e e P e g e e P
Hamfest Calendeas;
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(See pages 53 and 55)

Dr. Ed Krieg, W3CAY, was the featured guest on "The
Ham's Wide World,'' presented by Johns Hopkins File
7 on April 17 to a nationwide television audience. Perry
Klein, K3JTE, half of the recent “satellite-bounce’’ team
also appeared and told of his news-making experiments.
""The Ham's Wide World" originated at WJZ-TV in Balti-
more and was written and produced for File 7 by Dave
Bell, WBGUE. A 16mm film version of the program will be
available from the League for group showings.
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e Strays %S

W6BSE fell from a 10-foot tower in late May
and banged himself up quite badly. K6HIN
suggests that friends send get-well cards to
W6BSE, Frank Miguel, Eden Hospital, 20103
Lake Chabot Rd., Castro Valley, Calif.

The fiftth Amateur Television Couvention, or-
ganized by the British Amateur Television (‘lub,
will be held in the Conway Hall, Red Lion Square,
London, W.C. 1, on Saturday, Sept. 10, from 1000
to 1900. Amatcur-built television cameras will be
in action, uud other amateur television equipment
will be demonstrated. There will be particular
emphasis on slow-scan TV techniques.

Our article on ““Preventive Muintenance” in
the Mareh issue of QST prompted several of our
rcaders to remind us one and all of the dangers
of using carbon tet. This is a highly toxic solvent,
and if it must be used, should be used only where
there is plenty of ventilation. Even a small con-
centration of the vapors is highly dangerous.

— e —

K8OWR thinks he hus the fustest delivery of a
DX QSL on record. He QSOd VP6ZX in Barba-
dos and had the VP6 QSL card 2! minutes after
signing off. K8OWR lives right next to W887S
who is VP6ZX's QSI. Detroit arca manager.
WS8SZS was chutting with VPGSX when KSOWR
gave the VPG a cull. After completing the QSO,
he trotted 100 feet to his neighbor’s shack wund
collected the TYX QSL from WB8SZS.

K1LZY suys he knows a Novice who has a
vertical antenna and is genuinely hesitant to buy
a final using a beam power tube — he is search-
ing in vain for one with a vertical power tube.

—e e

YWOHUZ overheard this conversation at a DX
club.
Big DX Man

{accusingly): “What? You

haven't worked ZD7SA vet???"
New Member: “Well, er, no. You sec, I
haven’t got my license vet.”’




Antenna Patterns from the Sun

Using Solar Noise for Plotting Vertical Patterns of
V.H.F. Arrays

BY D. W. BRAY,* K2LMG AND P. H. KIRCHNER,* W2YBP

horizon, but that’s not where your signal is
going. The radiation in the vertical plane is
actually pointed up in the air. This is true
whether your antenna is horizontal, vertical or
circularly polarized. It occurs beeause half of the
antenna is looking at the ground when it is di-
rected at the horizon. Since the beam strikes the
ground, cnergy bounces off the earth and com-
bines with the energy that is headed skyward.
For a horizontally polarized antenna, which
most v.h.f. men use, the reflection is such that the
signal is cancelled at. the horizon und a sharp
heam is formed a few degrees ubove the horizon.
Above this lobe many other weaker and higher-
angle lobes are formed. A typical vertical antenna
pattern for an antenna 4 few wavelengths above
the ground is illustrated in Kig. I. A vertically

YOUR v.h.f. antenna is probably aimed at the

Fig. 1—No antenna ever has a single lobe, aimed pre-
cisely at the horizon. As shown in this artist's conception,
the main lobe is always at least a few degrees above the
horizontal, and other lobes appear above
it at higher angles.

polarized antenna would, if the ground were a
perfect conductor, add the reflected and direct
signal to produee a lobe with its maximum right
on the horizon. But the ground isn’t a perfect
reflector and it causes the same effcet as in the
horizontal antenna: a lobe structure that is
pointing upward.

The only way to beut this is to raise vour
antenna up as high from the ground as practical
to make the first vertical lobe as low as possible.
kven though your antenna is as high as you
could put it, it still poses the question: is it really
high enough: what would another ten feet in
elevation buy? Or another question can come to
mind as it did at K2LMG. Is that h.f. array,
which ix below the v.if. beam, acting as a
ground planc for the latter, causing a high angle
of radiation?

The way to snuswer such questions is to make
a vertical antenna pattern plot. That soundseasy

* Advanced Electronics Center, General Electric Com-
pany, Ithaca, N, Y.

July 1960

but it can’t be done as simply as taking a hori-
zontal radiation pattern. To plot a horizontal
pattern all you have to do is to have a ncarby
friend turn on his transmitter, rotute your
antenna, and read his signal strength on your
S meter.

Although not so casy as the horizontal pat-
tern, the vertical pattern can be plotted by taking .
a clue from the radio astronomers. Mother
Nature has provided a strong and fairly constant
source of radio energy a long way off: the sun.
In the course of an afternoon the sun sweeps
through a range of elevation angles as the eurth
turns. 1f you track the sun in azimuth, you can
measure the noise level received by your v.h.f.
converter ag the sun moves down the vertical
plane of your antenna. Using the level of the
received signal and the calculated position of the
sun, the antenna pattern can be plotted.

By this method the question of the h.f. beam
at K2LMG was answered. It showed that there
was no interactiou. If we have excited your
curiosity to the point where you would like to
run through this experiment for yvour own an-
tenna, the method is outlined below.

Solar Noise

Since the signal to be received is wide-band
noise, the receiver should be opened up to the
widest possible bandwidth, so that the greatest
amount of noise energy will be collected. But,
since this cnergy is noise a special deteetor-
integrator voltmeter circuit should be used on
the output of the receiver in order to smooth
out the variations in the noise for more accurate
voltage readings. The receiver should be operated
with the h.f.o. set for normal c.w. reception.
Clounect one of the detector-integrators of Fig. 2
to the audio output. One is for use with a volt-
ohmmeter, where R = (lowest full scale volt-
108
R
uf., with at least a 6-volt ruting. The other is for
use with a vacuum-tube voltmeter. If the v.o.m.
is used the detector must be connected to the
high-impedance tap (the higher impedance the
hetter) of the receiver audio output transformer.
It doesn’t matter which audio output is used for
the v.t.v.m. circuit. Kven a high-impedunce
headphone ecircuit can bhe used. The received
signals will be read on the voltmeter.

Since the gain of even the very best of re-
ceivers will change with time, the effects of
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age) X (voltmeter ohms per volt) and C =
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Fig. 2—Detector-integrator circuits for use in taking noise

readings. Circuit A is for volt-ohmmeters, B for vacuum-

tube voltmeters. See fext for information on R and C
values in circuit A.

receiver guin variations can be removed by
putting a resistor equal to the impedance of the
transmission line on a coux conncetor and sub-
stituting it for the antenna and transmission line
at the converter input just before euch reading is
taken. Noise from the resistor provides a *‘stand-
ard signal.”

Taking Data

Datu can be taken at either sunset or sunrisec.
By the method outlined in the following section
u graph of the angle to the sun as a function of
time should be plotted for the selected day
previous to taking data. This graph will then
give the beginning and ending times of the test.
For a sunset measurcment, start at the time of
maximum desired elevation angle and continue
taking readings until about ten minutes ufter
sunset. For a sunrise measurement yvou should
start about ten minutes before sunrise and con-
finue until the time for the maximum desired
clevation is reached.

IDuring the run the horizontul position of the
sun will change, so it must be tracked in azimuth.
Since vour beum is relatively broad in azimuth,
probably only a few changes in the horizontal
position will have to be made.

The readings should be taken every few min-
utes, and about once a minute at low elevation
angles. Fach reading should include the time, the
voltuge output of the receiver with the resistor
substituted for the antenna, and the voltage out-
put with the antenna connected. Set the receiver
gain so thati the voltmeter is about two-thirds
full scale on the most sensitive d.c. scale. At times
the sun noise will lure up, or a cur will go by the
house, so caution should be ohserved to bhe sure
that the reading of the antenna signal is reually a
wood average vylue. The reading of the sun won't
be much larger than that of the resistor and in
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fuct ut times will be lower than the resistor, so
don’t be alurmed by only small changes of volt-
age. Since the changes ure small, care should be
taken to achieve accurate results.

Calculating the Sun’s Elevation Angle

The apparent motion of the sun is fairly com-
plicated. and you will have to be prepared to do
some work here. If you ure interested only in the
elevation angles below 15 degrees, and are willing
to scttle for about 1-degree uccuracy, the job isn’t
too bud. The first step is to find your latitude
and longitude from a map, and select a date for
making the measurements. From Table I, look
up the sun’s latitude on the selected date, inter-
polating between tabulated dates.

Second, find ont what time the sun will set (or
rise) on the chosen day. If you live in a lurge city
vou can simply consult a local newspaper or the
TV weatherman. The authors have found that in
smaller cities these sources sometimes fuote
times which actually apply to a larger city nearby,
und ure not accurate enough for our purposes.
The same appiies if you live more than 15 miles
out in the suburbs. In this case, find the correct
time from one of the references listed at the end
of this article, following the instructions given
with the tables.

Next, caleulate the number 4 from the fol-
lowing formula;

A = \w"f COR"
where £ is your latitude and D (declination) is
the sun’s latitude.

Now, for any time which is 3/ minutes before
sunset {or after suarise), the sun’s elevation
angle in degrees is equal to A4 times M divided
hy 4, or

To extend your pattern to e¢levation angles
higher than 15 degrees vou will have to work a
little harder. In addition to finding the number
A, find another number B from this formula:

B = siu D sin L
wherve 1 and L are as before. Remember that

TABLE I
Sun’s Latitude Variations
Sun's Sun's
Date Latitude Date Tatitude
Jan. 1 0 July 4 23,0
9 .0 12 22,0
21 .0 X1 20,0
29 8.0 Aug. 1% 0
Feb, 8 -~ 15.0 12 15.0
P —10.0 27 0.0
Mar. 8 — 5.0 Sepit. 10 5.0
20 .0 23 0.0
Apr. 3 0 Qct. & 5.0
16 .0 20 0
May 1 5.0 Nov. 3 5.0
12 %.0 B} 18.0
24 .0 21 20.0
Jdune .0 e, 2 0
1 0 i1 0
22 4 21 -3¢




when 1) is negative, sin 1) is also negative.

For a time A minutes before suuset (or after
sunrise) find an angle X degrees by dividing A7
by 4. That is,

_n

4

Now find the elevation angle ¢ from the equation
sing = 4 sin X + B (1 — cos X)

The procedure described ahove gives the cle-
vation angle of the sun at any time it is above
your horizon, to about 1 degree accuracy. To get
a better picture of the fine structure of vour
antenna pattern, cspecially at the low angles
which are most important, better accuracy is
needed. About 0.2 degree can be achieved by
careful ecalculation and by applying certain
corrections.

Read your latitude and longitude to 0.1 degree
or better, and find the sunset (or sunrise) time
to the nearest minute. Now adjust this time

‘\'0

slightly hy %g minutes. Add this to the sunrise
time, or subtract it from the sunset time. Usc
this adjusted time to calculate the clevation
angles as described above, and then apply a final
correction by adding the amount shown in Fig. 3
to the calculated values. These corrections take

31.0
~
SRAN
AR
ERAR
we —t
Q
Lnt,.S
ERRS
(\'4).2 I~
3 B
o e
Q
8-10123456789|0 iz
< CALCULATED ELEVATION ANGLE,DEGREES

Fig. 3—Chart showing elevation angle corrections to be
applied for results of high accuracy.

into account the refraction of the signal (and the
light) by the atmosphere, and the difference in
size between the radio sun and the visible sun,

Finding the Sun’s Azimuth

f you do the job on a sunny day, the simplest
way is to have a friend keep the beam pointed
toward the sun in azimuth, lining it up by eve.
Alternately, culculate the sun’s azimuth in ad-
vance and rotate the antenna from time to time
as required. When readings are taken, the beam
should be within ubout onc-fifth of a becam-
width of the sun’s azimuth.

Azimuth is found from the formula

cos Q =

cos I cos ¢
4 is the elevation angle already calculated.
Again, remember that when 1) is negative, sin D
is also negative. The azimuth, ¢, is meusured
custward from north in the morning, and west-
ward from north in the afternoon. When cos 6
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comes out, negative, O is lurger than 90 degrees
and the sun is more south than north.

Plotting the Results

Now that the angle of the sun and the signal-
strength readings have been obtained, the an-
tenna pattern can be plotted. Fig. 4 is a curved-
carth grid with elevation angles plotted on it.
Taking the readings that were made as the sun
ran its course, divide the signal voltage from the
sun (#s) by the signal voltuage from the resistor
(ER). Do this for each reading tuken. Now square
each of these values of (Ew/ER) to obtain the
value of (Ks/Egr)*. The next step is to compute
the value V', using the equation

ES) E
Y= [Nr/
Es\*
\ ER) min

where (Es/ER)* is cach of the readings that were
taken ag the sun crossed your untenna and
(Bs/ER)? min is the value of the reading after
the sun is below the zero-degree elevation angle
by 5 minutes or more. Then find the greatest
value of ¥, At this reading, calling it }mayx, assign
an arbitrary value of slunt range — 500 miles.
This is then one point on the plot: 500 miles and
the angle to the sun at that time. Now take 500
miles and divide it by }'max aund multiply all of
the other Y values by this amount. Plot. on Fig. 4
the angle for each signal-strength reading and
distance just found. Drawing the curve, you now
have vour antenna puttern in the vertical plane.

There is one caution. ‘The sun is not really a
point source of radio waves. It ean he repre-
sented as a ring of about 1-degree angular di-
ameter on the outside and about one-half degree
on the inside. Beeause of this, the nulls in the
antenna pattern will not appeuar to be sharp. For
this reason, a sample antenna puttern is shown
in order to guide you in your plot. \When the
curve shows a dip, it probably is a very deep null
us indicated by the dotted lines on the sume
curve, Fig. 5. Because the depth of the nulls
cannot be determined, the untenna pattern taken
by this method would probably not satisfy an
exacting scientist, but in practice the signals that
are received on such an antenna, amateur or
otherwise, are not from point sources either.
Thus the antenna pattern taken by this method
is truly an operational pattern.

For those interested in meteor seatter an esti-
mate of optimum range can be made. The me-
meteor trails will be most prevalent at a height
of 50 miles. From your antenna pattern note the
range at which the elevation angle line through
the peak of your lowest lobhe intercepts the
50-mile height. Multiplying this number hy 2
will yield your approximate optimum meteor
scatter range. In the example shown in Fig. 5,
this would be about 1000 miles.

Noise Figure and Antenna Gain Check
There is another interesting sidelight to this
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Fig. 4—Curved-earth grid for plotting resuits obtained from solar noise readings.

subject. The *“quiet” sun is a more or less cali-
brated source of radio energy. Thus by a few
simple calculations you can get an idea of your
antenna guin or noise figure for actual received
signals. Because the amount of encrgy that is
received is a function of hoth the noise figure
and antenna gain, you can start with one of the
known values and find the other. The equation
which applies is

Ge _ 200 l’f’ ,ES T .:E i
Fy K E R/ max ER min

where G'p == the power gain on your antenna
I'p = the noise figure expressed us a power
ratio
Lp = the trunsmission line loss for your
cable aud your length
4 constant dependent. upon the fre-
quency band

. @5 2
ER mux

is the maximum signal ratio from the antenna
puttern data taken above, This value will occur
at the peak of the first vertical lobe., (Es/fR)*
min is the signal ratio at the time the sun was a
few minutes below the horizon.,

This formula will only apply when the sun is
quiet. If the answers are out of line the test should
be repeated until a quiet day is found. A quiet sun
radiates the lowest amount of energy; all other
conditions produce greater received power.

Your antenny gain is probably the least well-
known number of your radio system,
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and

TABLE II
Frequency Band Value uf K
144 Me, 2.9
220 Me. 2.8
132 Me 2.7
1296 Me 0.85

To culeulate the antenna guin:

1) Estimate the noise figure of your converter
by tuking the manufacturer’s noise figure, or
from tube data if it is 2 home-brew model. This
value will probably be expressed in db. Clonvert
the db. woise figure to a power ratio by the
common db. formula, #p = antilog #/10 where
F is the noise figure in db. from above. This
conversion can also be wmade using the decibel
chart in the ARRL Handbook.

2) The factor K is listed in Table II for the
various amateur bands above 50 Me. The 6-meter
band has been omitted because of the strong
background of radio energy in this frequency
range in large areas of the sky, which could ad-
versely influence the results. Kor the higher
bands the hackground radiation is much less. [t
is possible that one of the bright radio sturs
could he near the sun when the measurement is
heing taken, and would therefore influence the
readings ou the higher frequencies, ulso, but the
chuances of this ure remote.

3) L is the line loss. This figure is casily esti-
mated by looking up the transmission-line manu-
facturer’s data for your frequency. It is usually
expressed in db. loss per hundred feet. Thus, cal-
culate the db. value for your length and convert
the db. loss to u power ratio as you did above for
the noise tigure,

QST for
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Substitution of the values in the formula will
vield the power gain Gp of the antenna. This can
be converted to db. gain by the common formula

7 =10 log G'p,
or by using the Handbook table.

What we have really been talking about here is
1 practical use of radio astronomy. The methods
used here also apply to the deteetion of radio
stars. Many interesting experiments can be per-
formed. For those who are interested, take o
radio look at Cvgnus A or the center of our
galaxy in Sagittarius, when they are rising or

setling. Both are good strong noise sources, und
real DX! OET—]

References

American Ephemeris and Nautical Almanae, issued yearly
hy U. S. Naval Observatory. Clonsult it at library.

Astronomical Phenomena for the Year, published annually.
A reprint of selected pages from the above, 25 cents from
Superintendent of Documents, U. S. Government P’rinting
Office, Washington 25, D. C.

The Telenhone Almanac, issued annually. Free from Bell
System Telephone Company business offices.

Information Please Almanae, published by Macmillan Com-
pany, New York City; sold at newsstands and bookstores

‘a-Stravsas

Voice of America Amateur Radio Program
Every week the Voice of America broadeasts the VOA Amateur, Radio Program to all areas of the
world at various times throughout the day. The program consists of 15 minutes devoted to the latest
gossip on the ham bhands, interviews with radio amateurs around the world, propagation forecasts,
and discussions of the latest technical news of interest to radio amateurs and shortwave listeners.
The broadcasts, in the English language, are written and voiced by Bill Leonard, W2SKE. Gene
Kern, W2BAK, produces the program, and propagation forecasts are by Bill Dulin, W4ETT, and

George Jacobs, W3ASK.

The distinctive QSL card of the VOA is available for exchange with listeners of the Ham Show, and
W2SKE and the gang are looking forward to receiving QSL cards from radio amateurs and shortwave
listeners everywhere. Listeners may forward their QSL cards to: Either of the following addresses.

Bill Leonard
Post Oftice Box #29
Geneva 12, Switzerland

Amateur Radio

or Box Y22

Washington 4, D. C.

The world-wide broadcast schedule for the VOA Amateur Radio Program, cffective Sunday,

April 3, 1960 is as follows:

TIME TIME
(GMT) (EST) KC, STATION REAM
2115-2130 4:15-4:30 .M. 1259 Courier, Rhodes Middle East
(Sunday) (Sunday) 3980  Munich, Germany Furope
ti185 Munich, Germany Furope
7260 Courier, Rhodes  Middle Fast
9520 Nalonika Furope
9530 Couricr, Rbodes  Middle East
4620 Tangier, Morocco  Furope
9635 Munich, Germany Middle East
11760 Munich, Germany E. Africa/
Middle Fast
15205 WDSI, USA Furope
17710 WLWO, USA West Africa
21505 WDsI, USA fiurope
21610 WLWO, USA West Africa
7155 Okinawa Fast Asia
970 Manila Idast Asia
11800 Manila Fiast Asia
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17770 KCBR, USA Flast Asia
21740 KCBR, USA Bast Asia
25030 KCBR, USA East Asia

2215-2230 5:15-5:30 v.m. 173  Munich, Germany Furope
(Sundsy) (Sunday) 1196  Munich, Germany Kurope
1259 Courier, Rhodes Middle East
3480 Munich, Germany Furope
6185 Munich, Germany Hurope
7260 Courier, Rhodes  Middle East
9520 Salonika Europe
9530 Courier, Rhodes  Middle East
9620 Tangier, Morocco  Kurope
9635 Munich, Germany Middle East
11760 Tangier, Morocco East Africa/
Middle East
11875 Tangicr, Morocco  Yurope
11800
11390

Fast Asia
[ast Asia

Manila
Philippines
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The completed converter ready for use, The controls on
the chassis front, from the left, are r.f. tuning, mixer tuning,
band switch, and on-off switch. On top of the chassis, the
6AKS5 is at the left, the 6UBA is in the center, and the
crystals are at the right. The power transformer,
Ti, is behind the 6U8BA.

Improving Performance
of Low-Cost Receivers

BY LEWIS G. McCOY,* WIICP

A Crystal-Controlled Converter for
14 Through 28 Mc.

concerned with price than performance

when purchasing his first receiver, but it
doesn’t take him long to discover that although
his low-cost. receiver does a fair job on 80 and 40
meters, it leaves much to be desired on the higher
bands. Such receivers are usually lacking in ade-
quate sensitivity, tuning rate, and bandspread.
However, if the receiver is satisfactory on 80
meters this same performance can be obtained
on the higher bands by using a crystual-controlled
converter. .

A converier usually consists of a single stage of
r.f. umplification, a mixer and an oscillator. Sig-
uals arriving from the antenna are amplified in
the r.f. stage, fed to the mixer, converted to
unother frequency, and then passed on to the
receiver. When the converter oscillator is erystal-
controlled the receiver operates as a tunable
intermediate-frequency  amplifier.  This  may
sound like Greek to the newcomer. and if so, it is
recommended that the rcader study the receiver
chapter of The Radio Amateur’s Handbook for
detailed information on how a converter works.

THE newcomer in ham radio often is more

Jircuit Details

The circuit of the converter described in this
article is shown in Fig. {. A 6CB6 is used as the
r.f. amplifier. To avoid the complexities of band
switching, its grid circuit, ('(Ls, is designed for
continuous coverage from 14 Me. to 29.7 Mc. The
output of the r.f. stage is fed to the mixer, the pen-
tode seetion of a 6UU8A. The mixer grid circuit,
("aly, is similar to the r.f, stage grid cireuit in that
it covers the three bands by tuning Ca. A double-
pole, three-position switch, Sy, is used for band
changing in the crystal oscillator, which uses the
triode portion of the 6U8A. One section of the
switch seleets the proper crystal and the other
section changes the capacitor across Ls, the tank
coil of the oscillator.

# Technical AQéistant, @sST.
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A three-pole, two-position switch, 8y, is used for
on-otf switching. In the “out” position the an-
teuna is connected directly through the converter,
from J; to Jo. This makes it possible to use the
receiver in the normal way, without removing
the converter from your receiving setup. When
N is set to the “in’’ position the power trans-
former is turned on, the untenna is connected to
I in the r.f. amplifier, and the plate circuit of the
mixer is connceted to Ja.

A selenium-rectifier power supply is used to
power the converter. However, before building
the converter, it would be wise to cheek the eir-
cuiit of your receiver as some units provide power
take-offs for just such items as converters, and
vou may not need the power supply. Power re-
quirements are 100 to 200 volts d.c. at about 15
ma. and 6.3 volts a.c. ut 0.75 amp.

Construction Details

The converter shown in the photos is built on
a2 X 5 X T-inch aluminum chassis. Most of the
construction is simple, although a few precau-
tions should be taken.

Note in the hottom view how the coils are
mounted. All three should be instulled with their
axes at right angles to each other. La and Lg are
s0 mounted in order to minimize coupling be-
tween the grid and plate eireuits of the 6CB6;
otherwise the r.f. stage might oscillate. A metal
shield, 134 by 314 inches, is installed between
these two circuits to further reduce unwanted
coupling. The shield should be mounted so that it
crosses the 6CB6 socket between Pins 2-3 and
5-6. Solder the metal pillar in the center of the
socket to the shield. The object is to shield Pin 1,
the grid, from Pin 5, the plate. Flashing copper or
any metal that can be soldered can be used for
the shield.

Lengths of RG-58/1 are used to conncet Jy
and Js to the terminals on S8;4 and Sy in order to
minimize stray pickup. These cables run along
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Fig. 1—Circvit diagram of the three-band crystal-controlled converter. Rzsistances are in ohms; resistors are Ya watt,

Capacitors not specified below are disk ceramic.
Ci, Ca—100-uuf. variable
MAPC-100-B).
Cy—150-puf. mica (14 Mc.).

Ca—A47-ppf. mica (21 Mc.).
Cs—15-uuf. mica (28 Mc.).
Cr—20-20-uf. 250-volt electrolytic.

CR;—65-ma. 130-volt selenium rectifier (Federal 1002A).
1, J2—Phono jacks.

Li-Ls, inc,—See Fig. 2.

Ls—9 turns, same coil stock as L1~Ls.

capacitor (Hammarlund

the front fold of the chussis, as close inspection
of the bottom view will show. The outer conduc-
tor of the cable should be voldered to the ground
lugs on Jy und J», and to grounded soldering lugs
installed at Sy.

Making the Coils
Fig. 2 shows the details of the coils. If you are

careful in cutting the coils from the original piece
of coil stock you'll only nced a 3-inch length of
stock to make all three coils. One simple method
of cutting through the coil support bars is to heat
4 razor blade and slice through the insulation. If

4y L2
3T 9T

CUT WIRE HERE AND ____
UNWIND Y2 TURN
EACH DIRECTION ;;

~ ..
. —’_E 208 l
S1c - Feos
P

t+] Cen

DECIMAL VALUES OF CAPACITANCE ARE IN uf.;
OTHERS ARE IN upf. EXCEPT AS INDICATED.

RFCi—1 mh. (National R-50, Millen 34300-1000).

Si1—Phenolic rotary, 1 section, 3 poles, 3 positions, two
positions used (Centralab PA-1007).

Sa—Phenolic rotary, 1 section, 2 poles, 3 positions, (Cen-
tralab 1472).

Ti—Power transformer; minimum ratings: 125 volts, 15
ma.; 6.3 volts, 0.75 amp. (Knight 61G411,
Triad R2C).

Y1, Yz, Ys—14 Mc.: 10,500 kc.; 21 Mec.: 17,500 ke.; 28
Mc.: 24,500 kc.; see text (International Crystal
Type FA-9).

vou attempt to cut the bars with a saw you will
deform the coil.

The r.f. and mixer coils urc mounted on terminal
strips as shown in Fig. 2. Ls is mounted between
the pole terminal on Sea and Pin 1 of the 6U8A.

Testing

The first step in testing the converter is to see
if the oscillator is working. If you have a general-
coverage receiver the simplest method is to turn
on the converter and your receiver and listen for
the signal from the oscillator while tuning around
the crystal frequencies listed in Fig. 1.

PINI  PIN2
6C86 6U8

Q

~CHASSIS GROUND/

L3
3T
JUNCTION OF 1000-OHM RESISTOR,
, .0l CAPACITOR, AND PIN6-6CB6
PINS
6CB6
o

Fig. 2—Details of coil construction. Coils are made from a single length of coil stock, either B & W Miniductor 3011 or
lllymitronic Air Dux 618T, %-inch diameter, 16 turns No. 20 wire per inch.
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If vour receiver doesn’t cover the erystal oscil-
Iator frequencies a high-resistance d.c. voltmeter
ean be used for checking. Conneet the positive
test lead from the voltmeter to chassis ground
and the negative lead to the grid, Pin Y, of the
6U8A. Use an r.f. choke, 2.5 mh. or 1 mh., in
series with the test lead at the grid. If the os-
villator is working the voltmeter will show a
reading of a few volts. If you cannot get a reading,
check the plate voltage (Pin 1) which should be
somewhere near 100 volts. Should you find that
the oscillator doesn’t work even with plate voit-
age present, carcfully check your wiring for
errors. Also, make sure you have the correct
value of capucitor across L.

Next, conncet the converter, from Js, to your
receiver with a length of coax line, cither RG-
58/U or 59/U. It is importunt that you use
shiclded line to conncet the converter and re-
ceiver together; with unshielded wire you are
likely to pick up signals on the 3.5-Mec. band,
which will interfere with the signals on the band
vou want to receive. Connect your antenna to Jy
and you are all set to use the converter.

With the crystul oscillator frequencies listed
in Fig. 1, the low-frequency edge of each band
will start at 3500 ke. If you don’t mind having
your receiver tune “backwards” it is possible to
use a single crystal for both 21 and 28 Me. In
such a case, the crystal frequency would be the
sume — 24,500 ke. --- as already specified for 28
Me. With this crystal you can tune your receiver
from 3500 to 5200 ke. to cover 28.0 to 20.7 Me.,
and from 3500 to 3050 ke. for 21 to 24.5 Mec.

Set vour receiver to approximately 3750 ke.
and switch the converter for 14-DMec. reception.
Set (4 and (e near maximum capacitance —
plates about two-thirds meshed — und listen for
an amateur signal. You may have to try several
settings of (7 and (’9, because the tuning of these
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This is a bottom view of the
"works.'" The input circuit,
L2Cy, is at the right-hand side
in this view. It is separated
from the mixer circuit, L3L4C>,
by the shield partition. The
switch at the left front corner
is St. The power-supply com-
ponerts are mounted along
the rear (top) edge of the
chassis. Ji and J2 are at the
upper right on the back wall
of the chassis. Ls is end-on in
this view, just below the socket
for the 6UBA,

controls is quite sharp. Once you locate a signal,
peak the two ecapacitors for maximum signal
strength and make a note of the capacitor settings
£0 you can return to the same point when chang-
ing bands. Follow the satne procedure for 21 and
28 Me. ('} and C9 will be very near minimum
capacitance for 28 Mec. and only slightly more
for 21 Me. Don’t be discouraged if you don’t get
the correet settings at the first try ; us we said, the
tuning of the two capacitors is quite sharp. That’s
why it’s important to mark the settings. Inci-
dentally, if your receiver has an antenna trimmer
on it the trimmmer should be peaked for each band.

A single setting of the controls is usually suffi-
cient to cover the c.w. portion, about 200 ke., of
any of the three bands. You'll probably have to
repeak the controls when going from onc end of o
band to the other.

If you are just getting started and haven’t
purchased a rcceiver as yet, you would be smart
to consider the converter deseribed here in con-
junction with the BC-454, a surplus receiver.!
The BC-454 is still available on surplus and is
a unit that tunes from approximately 3 to 5 Me.
A companion unit, the BC-455, covers the 7-Me.
band. These two receivers, along with the con-
verter described here, make a receiving combina-
tion that is pretty hard to beat for good per-
formance at low cost. @57

! McCoy, “‘Getting Started with the BC-454" QS7,
January, 1959,

MEMBERSHIP CHANGES OF ADDRESS

A four week notice is required to effect
change of address. When notifying, please
give old as well as new address. Advise
promptly so that you will receive every
issue of QST without interruption.
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This 50-watt transmitter, including v.f.o. and plate modu-
lator, occupies less space than an 8-inch cube. Controls
along the bottom, from left to right, are for output loading,
excitation, v.f.o./crystal switch, microphone and audio
gain, and the send/receive switch. In the similar row above
are the‘ output tank capacitor, filament switch, bandswitch,
phone/c.w. switch and meter switch. The key jack is below
the 1V2-inch meter. The v.fo. dial is a Millen 10039.
Crystals may be plugged into the recessed
sockets at the upper left.

Compact Unit
Covering 80-10 Meters

BY GEORGE G. SYMES, JR.,* KgEMK,
ex-W1EFM

950 Watts —Mobile

Sectionalized construction ecases the
pain of assembling this ultracompact
mobile unit which may be quickly re-
moved from the car for home-station
use. The design includes several features
often sacrificed in reducing bulk and
weight.

i space-saving replacement for a commer-
cially-made transmitter. The latter’s per-
formance was cxcellent, but it took up just too

T}m transmitter described here was designed as

’;()10 West 58 I'errace, Kansas City 13, Missouri.

Bottom view, showing modula-
tor at the left, exciter center,
and final amplifier right. The
tubes at the left, below the
driver transformer, are the
speech amplifiers. The shielded
v.f.0. coil is in the lower center
compartment to the right of the
front portion of the bandswitch,
which is partially hidden by the
crystal /v.f.o. switch close to the
panel. The potentiometer be-
low the v.f.0. coil is the excita-
tion control. Trimmer capacitors
and adjusting screws of the
slug-tuned coils in the exciter
are visible in the upper center
section.
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much room. While getting the size down to 409
cubic inches — smaller than almost any of the
comparable manufactured rigs — it has also been
possible to include features desired for full Hexi-
hility. A summary will show that it is no stripped-
down affair:

1) 50 watts, band-switching, 80 through 10
meters, utilizing fully an existing power supply
ated at 500 volts, 200 ma. and 250 volts, 100 ma.

2) A self-contained package (except for an-
tenna relay) measuring 7 by 9 by 614 inches deep
that fits wicely between dashboard and trans-
mission hump in a 1957 Chevvy, and which can
he removed in a few minutes for use in the home
station.
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Fig. 1 —Circuit of the compact mobile transmitter. Capacitances less than 0.01 uf. are in uuf. and resistances are in ohms

Resistors are Y2-watt unless indicated otherwise. Unless listed

below, fixed capacitors of 100 uuf. are mica; all others are

disk ceramic. Lettered terminals connect to the similarly-labeled terminals of Fig. 3.

C1—Zero-temp. coefficient (Erie TCO-100).

Cs, C7—Neg.-temp. coefficient N750 (Erie TC7-10).

Ca, Cs—Neg.-temp. coefficient N300 (Erie TC3-22).

Cs—100-puf. variable (Css) (Hammarlund MC-100-S
ganged with dual 15-u:f. variable (Css, Csc)
(Hammarlund HFD-15-X).

Cs—Neg.-temp. coefficient N750 (Erie TC7-20).

Cx, Cy, Cio—Silver mica.

Cini—Neg. temp. coeff. ceramic (CRL 823-EN).

Ci2, Ci1, Cia—Ceramic trimmer.

Ci15—250-puf. variable (Hammarlund MC-250-M).

Ci6—1100-uuf. variable (triple-gang b.c. replacement
type, 365 uuf. per section, sections in parallel).

Ji—Miniature closed-circuit jack.

Ja—Phono jack.

J3—Chassis-mounting coax receptacle (SO-239).

Li—Approx. 3.5 uh.—20 turns No. 18 on Y2-inch ceramic
iron-slug form (Burnstein-Appleby Cat. No.
18B120 form or equiv.), or approx. 25 turns on
Y-inch form (Miller 4400 form).

Le—(7 Mc.)—Approx. 10 uh.—55 turns No. 26.

tz—(14 Mc.) Approx. 1.5 uh.—12 turns No. 18.

3) A built-in stable v.f.o. (or vptional crystal
control) is gang-tuned with the exciter stages to
maintain constant drive over each band and to
minimize the adjustments necessary when chang-
ing frequency.

4) Ample modulator power to permit a meas-
ure of “Ultra’" modulation with means for limit-
ing distortion and splatter.

5) Phonese.w.  switch, excitation  control,
clamp-tube protection, and r.f. output metering,
which are desirable but not generally found in
mobile rigs.
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Ls—(7 Mc.)—Approx. 6 uh.—40 turns No. 26.

Ls—{28 Mc.)—Approx. 0.2 ph.—4 turns No. 18.

Le—({21 Mc.)—Approx. 0.5 uh.—6 turns No. 18.

L7—(14 Mc.)—Approx. 1.5 ph.—12 turns No. 18.

Ls—(7 Mc.)—Approx. 6 uh.—40 turns No. 26.

La—(3.5 Mc.)—Approx. 10 ph.—60 turns No. 26.

Note: Lz through Lo are close-wound with enameled wire
on Y-inch iron-slug forms (Miller 21AOOORBI1
form or equiv.).

Lio—5 turns No. 14, Y4-inch i.d., % inch long.

L11—23 turns No. 14 at 12 turns per inch and 8 turns at 6
t.p.i., 1%2-inch diam., tapped at 11, 18%, 23
and 26 turns from output end (Airdux 1212D6).

P1—Phono plug.

Ri—Adjustable-slider type.

Rz—Linear-taper potentiometer (ohmite CU2541).

S;—7-pole é-position ceramic rotary switch (6 Centralab
PA-3 sections on type 302 index shaft assembly,
plus one section pulley-driven, see text, only one
of two poles per section used).

S2—3-pole 4-position ceramic rotary switch (Centralab
PA-2007, 4 of 5 positions used).

The only thing lacking is a panel light for
which there was no room, but au outboard light

The size was finally determined by an alumi-
num case found in a surplus tool store (it was an
old refrigerator container), and the project boiled
down largely to figuring out how to squeeze the
desired eircuitry into the space available. It re-
quired a good deal of planning and layout worlk,
und departing from the usual flat-chassis con-
struction. The exciter, audio. and final stages
were made up ay separate units, s0 as tq take
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advantage of every bit of spuce. Tt is not the

most convenient arrangement for servieing, but

it does provide complete shielding and, after pre-

liminary adjustment, there has been absolutely

no cvidence of r.t. or audio instability.
Circuitry

The cireuits are quite standard and should be
familiar to readers of QS7 and the Handbook. As
shown in Fig. 1, u 6AHG is used as « high-C' v.f.o.
or may be switched by Sy to any one of three
erystals (80- or 40-meter) in o grid-plate cirtuit,
Space restrictions dictated a small v.f.0. coil. and
s g surplus unit in a shield ean having a ceramic
! -inch diameter form with o iuning slug was
used. An 0A2 regulator tube keeps a steady 150
volts on the v.f.0. sereen, and sceure mounting of
the ftrequency-determining ‘components, ulong
with heavy leads, mukes ii possible to muintain a
high degree of stability even while in motion,

The basic v.t.0. range ix 3725 to 4000 ke., cov-
cred by the [00-upt. variable, ("4a. For operation
on 3500 to 3750 ke. and the higher-trequency
bands, 100 guf. of additioual fixed capacitance,
("1, is switched across the coil by Spa, a section
of the band switch, Sy, This assures good band-
spread on the higher-frequency ranges. The v.f.o.
output is untuned except for 10-meter operation
where u coil resonating at 40 meters is introduced
in the circuit by Sis.

The second stage is a 6AQS which operates us
wn untuned buffer for 75-, 80-, and J0-meter
operation. For 20-, 15-, and 10-meter output,
Sic euts in the variuble capacitor €48 and its
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trimmer ('ja, and Sip selects either a 40-meter
coll, L4, for 20- and 15-meter operation, or a
20-meter coil, Lz, for 10-meter operation. Cuthode
bias is used on this stage.

The driver - another 6AQ5 — is tuned to the
output frequency on all bands. Cyc, its trimmer
(13, and the 75-meter coil Lgq are adjusted to
track over the 75-meter band. For 80 meters and
the other bands, an additional trimmer, (4, is
added to the circuit by Syg. This shifts the basic
ruuge, just as in the case of the v.f.o. The trimmer
is adjusted to peuk the 80-meter output, and the
higher-frequency coils are adjusted to give peak
drive to the final on their respective bands. Ad-
justed in this way, the eircuits scem to track very
accurately. The 250K variable resistor, 9, in the
sereen is used as an excitation control, and the
eathode conneefion is taken, via a shielded lead,
to a miniature juck on the panel for keying,.

The exciter is capacitively coupled to a 6883
(12-volt 6146) which uses a standard pi-network
output cirenit adjustable to 52 ohms. Protection
against excitation failure, or when keying the
driver, is provided by a 6AQ5 tetrode-connected
clamp tube. Bandswitching in the final is accom-
plished by driving a separate switch waler, Sia,
in the final-amplifier compartment through a
string drive from the shaft of Sya-r.

The modulator circuit of Fig. 2 uses a 12AX7
speech amplifier (cirenit connections are shown
for a dynamic mike), a 6C4 driver, und a pair of
807Ws in Class ABj. These tubes are similar to
the 807, but cousiderably smaller and available
inexpensively in surplus. Battery bias is uscd,
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Fig. 2— Circuit of the modulator, Capacitances are in uuf., resistances are in ohms, and resistors are 2-watt composition
unless indicated otherwise. Capacitors marked with polarity are electrolytic; others can be paper or ceramic.

CR1, CR2—Silicon diode 360 p.iv., 150 ma. (Sarkes-
Tarzian M-150 or TN1084),

Js—Double-circuit microphone jack.

Rs—Audio-taper potentiometer.

Rs—Adijustable-slider type.

with a miniature 22.5-volt unit giving shelf life.

The rated output of the modulator is about 40
watts, which is more than required for 100 per-
eent modulation at 50 watts input. To take ud-
vaniage of the reserve audio power, u simplified
form of “Ultra modulation” ! is used. This is
accomplished through use of the diode and re-
sistor across the sccondary of the modulation
transformer. On the negative half of the output
audio cycle, the modulator works into a lower-
resistance load and therefore the modulator
output voltage is less on the negative half of the
cycele than it is on the positive half. With the
resistor adjusted properly, the positive swing can
he increased somewhat beyond the 100-per-cent
point without running into cut-off on the negative
swing. The resistor is set just below the point
where distortion or splatter is detectable.

Control Circuitry

The control wiring, shown in Fig. 3, may ap-
pear complex, but it is designed to do a number of
things other than just close the power relay. Part
of it grew out of the fact that a good six-pole
three-position switch was on hand.

In the “receive” position, all -+B and control
leads are open, so that the transmitter shuts
off at once, without the characteristic ‘“hang-
over” that often occurs when power is switched
off aheud of the flter.

In the “tune position, +B is fed to the exciter
only, with the final plate and sereen und speech
amplifier not cnergized. However, the push-to-
talk lead is closed. closing the power-supply relay.

In the “send” position, all +B leads are
closed, and the antenna change-over relay is also
energized. In this position, full push-to-talk con-
trol is maintained. For mobile operation, aux-

! Allen, “The i!ltra Modulation System,” QST, October,
1956,
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Ti—Interstage audio transformer, 1:3, single plate to p.p.
grids (Stancor A-53-C).

Te—Modulation transformer, 30 watts, 8200 ohms, c.t.,
to 5000 ohms (Stancor A-3892).

iliary contacts on the antenna change-over relay
are in serics with the +B leads ut the points
marked “X”, so that power to the transmitter
is cut with push-to-talk opcration. The low-
voltage terminal to pin No. 5 is not broken so
that low voltage may be upplied to the exciter
with S; in the ““tune” position.

Fig. 3 shows ulternative low-voltage connec-
tions. When low voltage is obtained from a high-
voltage supply through a dropping resistor, the
connections shown in the detail at the lower left
may be uscd. There is enough difference in the
current drawn by the exciter in the “tune’ and
“transmit” positions to cuusc s considerable
change in voltage if a single value of series re-
sistance is used. This can be compensated for by
having two taps on the series resistor as shown,
the taps being adjusted to provide a constant
voltage in the two switch positions.

Metering

A 0-1-ma. meter is shunted appropriately to
read final-plate, final-grid, exciter plate or modu-
lator plate current. “The meter switch, Sg has a
fifth position, labeled “Output.”’ With the switch
in this position the meter reads the voltage
across the transmission line, us developed through
a voltage divider and rectitier right at the an-
tenna relay (see Fig. 4). Such an indicator has
been used in the fixed and mobile setups in our
station for years and it is one indicator that we
monitor continuously. It’s the one method which
leaves no doubt that you're tuned up for peuk
output. The meter shunts were made from fine
wire taken from surplus coils, wound over small
I-megohm resistors. The cut-and-try method of
adjustment was used.

Construction

The three units are constructed on separate
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Fig. 3—Control and metering circuits. Resistances are in ohms and resistors /2-watt composition unless otherwise indicated.
Capacitances are in uf. and capacitors are ceramic.

Js— Chassis-mounting male octal connector.
Mi—Miniature 0-1-ma. d.c. meter.

Po—Female octal plug.

Rs—Meter shunt adjusted to give full-scale reading of

100 ma.

Rs, Rz7—Meter shunt adjusted to give full-scale reading
of 200 ma.

Rx—Meter shunt adjusted to give full-scale reading of
10 ma.

Ss—Filament switch—s.p.s.t. toggle.

S4—6-pole S-position rotary switch, 3 positions used
(Centralab PA-2021).

Ss—D.p.d.t. toggle switch.

S¢—2-pole 6-position rotary switch, 5 positions used
(Centralab PA-2003).

foundations and secured to each other and the
panel in final assembly. The power leads to r.f.
and audio sections go to separate terminal strips
behind the front panel, as indicated in Fig. 3,
where common connections are made.

The center unit — the exeiter — includes the
tubes and variable-capacitor gang-mounted on
top, and the clamp tube mounts horizontally
from a bracket over the doubler-driver tuning
capacitors. Underneath, each stage is separated
hy a shield which also serves us a support for the
bandswitch and contributes to the over-all rigid-
ity of the assembly. The front subpanel of the
exciter also carries the filament switch, S3, ex-
citation-control potentiometer, Ky, and the
crystal/v.f.o. switch. The v.f.o. eoil with its
shield is mounted underneath on ceramic pillars
to get it away from the tube heat which was so
noticeable in top-side mouunting.

The G-inch Centralab band-switch index as-
sembly is long enough to extend through the rear
shield, and the end of its shaft curries a small
pulley for the string-drive connection to the

July 1960

Terminal identification:

A—P.tt.

B——+4250 v. to speech amplifier.
C, E—Modulator output.
D—-+500 v. to modulator.
F—12 v. to modulator filaments.
G—Voltage to clamper screen.
H—-+250 v. to exciter.
I—-+500 v. to final amp.
J—Screen voltage to final amp.
K--12 v. to exciter filaments,
L—12 volts to final filament.
M—Grid leak to final amp.
N-O—Exciter plate current.
P-Q—Final amp. plate current,
R-S—Modulator plate current.
T-U—Final grid current.

V-W—R{. output,

final-stage switech. The leads to the taps on the
final could probably have been extended to a
switch wafer on this rear shield, but it was de-
sired to maintain short leads and keep r.f. out of

GND.

i

ANT,
=]

RCVR.

T.
RELAY

TRANS,

0K 10K

CRy Je
T B

Fig. 4—Diagram showing circuit of the r.f. voltmeter rec-

tifier and its connection to the antenna change-over relay.

Resistances are in ohms and resistors Y2 watt. Capacitances

are in uf. and capacitors are ceramic. CR3 is a 1N34A
diode and Js is a phono jack.
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the exciter compartment as much as possible.
The octal power connector is ulso mounted on
this rear wall, aud all leads are bypassed with
0.01-pf. ceramic capacitors at this point.

Components for each stage arc mounted right
at. the tube sockets. The key lead to.the jack on
the panel is shielded as is the scrcen leud to the
excitation control and also the leads to the drop-
ping resistor for the 0A2 voltage regulator. This
resistor is mounted on top of the chassis.

The 6AQ5 coils and trimmer capacitors are
mounted on a shelf underneath secured to the
interstage shields. The coils are clustered in the
space around the band-switch wafers. There is
very little space between coils, and between the
coils and shield. There is a noticeable drop in
tinal grid current when the end shield is placed
in position. That is one reason for seleeting
6AQ5s, rather than smaller tubes, as drivers.
On 10 and 15, final grid current goes up to a
maximum of about 2.5 or 3 ma., whereas the
output meter shows that a grid current of 1.8 to
2,0 ma. gives the most output. Beyond this, out-
put begins to fall off. The drive available on the
lower-frequency bands is considerably higher.

The 6883 stuge is mounted on the vertical par-
tition between the exciter and final. The tube
socket is mounted in 4 cut-down Minibox. Power
leads ure brought out through a grommetted
hole, and are made of shiclded wire. A phono jack
is mounted so r.f. input can be taken from a short.
couxial lead from the sccond 6AQ5. This provides
complete shiclding of input and output circuits
and the 6883 shows no instability at all.

Space limitations and a syvmmetrical panel
fayout required mounting the erystal socket on
the amplifier section of the panel. A small box was
made to shield the erystal socket. Leads pgo
through to the oscillator section und through its
chassis to the v.f.0./crystal-selector switch. These
leads are quite long, and the reduction in output
from some crystals may become apparent, and
more careful adjustment of the erystal-oscillator
components may be necessary. Aside from this,
the mounting of the final-amplifier components
should be evident fromn the photos. The hand-
switch section is mounted on a bracket with &
short. drive shaft carrying the mate to the pulley
ot the main bandswitch shaft.

The modulator unit has the speech tubes and
driver transformer mounted underneath, and the
circuit compounents are mounted in the middle
cotmpartment. Speech-umplifier output comes
out of this compartment, through the driver
transformer, and then to the modulator grids
which are shielded from the rest of the unit. The
modulation transformer (origin unknown) is
mounted on top, providing short, leads to the
modulator plates.

The front wall of the modulator unit shields it
from the various power leads and switches on the
front panel. The gain control is mounted on this
panel and its shaft projects through a bushing on
the front panel.

The 1'% inches of space between the front panel
and modulator unit is just sufficient to uccom-
modate the meter, switches, and wiring, requiring
some care in layont to climinate any interference.

This rear view shows the ar-
rangement of components in the
final amplifier. A small box
shields the socket of the 6883.
The smaller box against the
panel encloses the crystal sock-
ets. A portion of the tank ca-
pacitor can be seen above the
3-gang loading capacitor be-
low. The amplifier bandswitch
is driven by a spring-loaded
dial cord from the end of the
shaft of the exciter band switch
protruding from the center
compartment. The tube mounted
horizontally above the exciter
tuning gangisthe clampertube.
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Another rear view showing the
modulation transformer and
tubes. The negative peak-limit-
ing diodes are mounted above
the transformer. This view also
shows the exciter tubes with the
v.f.o. tube close to the panel,
followed by the 0A2 voltage
regulator and the two frequen-
cy multipliers. The shielded lead
terminated in the phono plug
goes to the r.f. voltmeter circuit
at the antenna relay.

Adjustment

Aside from the initial job of pruning the tuned
circuits, there was very little difficulty in getting
the rig to operate properly. Those tronbles that
did show up were corrected as follows:

1) Initially w strong, stable and elean oscilla-
tion between the two GAQS stages showed up
with exeitation removed. This was cured by
placing a 27K resistor directly between grid and
ground of the second 6AQS in plag: of the 750-ph.
choke and 4718 grid leak originally used.

2y A I-mh. 300-ma. r.f. chaoke was first used
in the final plate circuit, but it heated up to the
point. of fryving. A 2.5-mh. {25-ma. choke is used.
It runs a little hit warm, but doces the joby satis-
fuctorily, although a 300-ma. choke of the sume
inductance might be recommended,

5) Audio feedback was encountered initially
and it took some time to find the cause. It was
tracked to a Honting push-to-talk lead that had
heen forgotten when using a spure mike. Ground-
ing the vpen lead at the mike plug eured this.

1) The biggest problem was in stabilizing the
v.f.o. A great deal of heat is gencrated in this
small space, causing considerable drift. Heat
rudiated from the tubes and conducted through
the chassis reaches the v.f.o. coil and tuning
eapacitor. After considerable experimenting, most
of the drift was found to aviginate in the tuning
eapacitor. Negative-temperature-coefficient com-
pensating capacitors were placed right at the
capacitor terminals, and the problem scems to
have been pretty well solved, On 10 meters, a
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slight shift oceurs in the first 30 seconds ot opera-
tion, but anything after that is hardly perceptible.
This drift is less than [ ke. and no one comments
on it unless asked to check.

Conclusion

This trausmitter has been in operation for
several months now and has operated with no
troubles at all. It seems to get out well, and
numerous reports have commented on the ex-
cellent audio. With the exception of the ecase,
most of the components are easily obtainable,
either new or as surplus. One hint — the case as
purchased had solid walls, and an cleetrie drill
wus quite s timesaver in making the 3000-odd
ventilating holes required! jasF—

FEEDBACK

If you run into trouble with a parasitic osrilla~
tion in the h.f. oscillator of the WOBTY-WOTHT
receiver {circuit on page 26, May 1960 QST) a
half-watt composition resistor of the order of 50
to 100 ohms inserted between the control grid of
the 614 and all other wiring to the grid should
cure it. The resistor should be mounted right at
the tube-socket grid prong. WOIHT writes that
stch a resistor was needed in the original model.
It may not be needed in ‘““duplicate’ versions,
however, depending on the exact layout,
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Improved Selectivity for Older Receivers
A Low-Cost Half-Lattice Crystal Filter

BY JOHN M. PALMER,* WISGN

The author writes, ‘‘If you try this
filter and do not get improved op-
e¢ration, vou have made a mistake
somewhere.” Less than three dollars’
worth of surplus crystals does the
trick.

Here is the answer to your prayers. An

inexpensive (cost. me %2.75) band-pass fil-
ter with continuously-variable selectivity control.
Auy ot the older Hammarlund receivers ciu be 80
equipped without any defacing and a minimum
of work. The filter can be easily built from seratch
for other receivers. Several of these filters have
heen built and there have been equally smooth
and stable results in every case. The filter has
an almost perfeet flat top and introduces no
ringing whatsoever. The variable selectivity
makes possible best results on either a.m. or
8.8.b.

GA’I’HER 'round, sidebanders and a.m. men.

Crystals
Here is how it is made. Get surplus erystals
with channel numbers 49. 50, 51, 52, 53 and 54.
These are suitable for a 465-ke. i.f. strip, such
us the one in the Super Pro. For a 450-ke. strip

" ¥Aza Heishinden 1492-3. Namiyanagi, Hanno-shi,
Saitama-Ken, Japan.

(HQ-129X), usc crystals with channel numbers
41, 42, 43, 44, 45 and 46. Buy six small plastic
crystal sockets and a 3-12-puf. ceramic trimmer.
Now to work.

Modification

Remove the erystal filler from the receiver.
Tuke off the top and sides. Unsolder and remove
the present crystal holder. Remove the mica-
compression neutralizing ecapacitor. With wire
cutters clip off the last two of the smull resistors
on the seleetivity switch. These are the 300-
and 2000-ohm resistors. Also, remove the wires
to the crvstal-shorting (“off”’) part of the switch.

Now take a look at the filter compartment aud
compare it with the photo of the rebuilt filter.
You will notice that the erystals will not fit
above the coil can at the top of the filter as shown
in the photo. (The unit is inverted in the pic-
tures.) To make room, eclongate the mounting
holes in the coil cans with a small file and move
the coil cans down until the cerystals will just fit
tightly above. You will find that the remaining
two crystals will fit as shown by rearranging the
wires. Solder the new resistors (100 and 200
ohms) on the sclectivity switch.

Now replace the top of the box. Solder in the
new ceramie trimmer as shown in the photo. It
is very important that the two series crystals,
Y5 and Vs, be placed as shown, with the lower-
frequency ervstal across Ca. If these two erystals
are interchanged, the filter will not work!

Side views of the crystal-filter unit. The left-hand view shows the phasing capacitor in the upper right-hand corner.
The right-hand view shows the ceramic neutralizing capacitor at mid left. In these views, the unit is inverted in respect to
its normal position in the receiver.
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Fig. 1—Circuit of the half-lattice filter replacing the con<

ventional crystal filter found in older-model receivers. The

specific application shown is for Hammarlund Super-Pro

and HQ-129-X receivers. T and C)L; should be aligned

to the midfrequency of filter. Resistances are in ohms,
and resistors are Y2 watt.

Cilh—Lf. circuit following filter (filter output).

Cy—Ceramic trimmer.

Ti—Lf. transformer preceding crystal filter (filter input).

Wire in the erystals as shown in Fig. . Check
vour wiring carefully. While the circuit is simple,
the wiring may he very confusing, so double
check. To finish up, cement a picce of paper on
the inside of the hox cover on the erystul-socket
side to avoid chance shorting ot the socket termi~
nuls to the metal case. Now reasscmble the box
and replace the filter in the receiver.

Alignment

Here is where paticnece and good work are nec-
essuryv. Alignment must he perfect. The best way
to do the job is with u BC-221 or other very
stable generator, using the S meter of the receiver
as an indieator. Use an unmodulated generator
signal. Let the receiver and generator warm up
for a couple of hours. Then roughly align the i.f.
transformers following the filter to a frequency
midway bhetween the two center crvstal fre-
quencies (465.7 ke. for a receiver having a 465-
ke. i.f. or 450.9 ke. for a receiver having a 450-
ke. i.f. amplifier). If the receiver is a Super-Pro,
o not farget to ulign very carefully the a.v.c.
amplifier transformer as vou go along — adjust
the lower slug (mixer plate) for maximum output.

Now tune the recciver to background noise
on the highest-frequency band. Set the phasing
eontrol at ““two o'clock,” the sclectivity switch
at the third position, and set the neutralizing
capacitor for maximum “erystal” sound (a hol-
low, muffled sound). Next, switch the receiver to
1 low-frequency band. Set the sclectivity switch
at the No. 2 position (third switch position) and
tunc the signal generator very caretully to the
receiver frequency. You will notice two decided
peaks on the S meter at the band-pass crystal
frequencies. Set the signal generator exactly
between these peaks and very carefully align the
entire i.f. strip, starting with the bottom filter
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Crystals
465 ke. I.F. 450 ke. LF.
Freq. (kc.) Channel No. Freq. {kc.) Channel No.
Y1 461.1 49 4463 41
Yz 462.9 50 448.1 42
Y3 468.5 53 453.7 45
Y 470.4 54 455.5 46
Ys 464.8 51 450.0 43
Ys 466.7 52 451.8 44

slug. Do not touch the top (first i.f. grid) slug.
Repeat this process until alignment is perfect.
Always recheck the generator to make sure it is
exactly between peaks. Do not forget the a.v.c.
amplifier transformer if the receiver is u Super-
Pro.

Final Adjustment

When this is finished you come to the most
important adjustment of all — at the top slug
on the filter can. This adjustment can best be
made by ear with the receiver tuned to back-
ground noise on the highest-frequency band.
D)o not. use the signal generator. As you turn the
slug adjustment vou will come to a point where
the noise quickly changes trom a “crystal”’ sound
to a natural, higher-frequency sound, and then
back aguin. Set this slug precisely on the least-
hollow-sounding peak. This adjustment is the one
that removes the double peaks on the flat top. If
the adjustment is properly made, the S meter will
show no peaks whatever when tuning across a
signal. The alignment is now finished.

The phasing control is now the band-width
control, with the broadest position at ¢“9 o’clock”’
and sharpest at “2 o’clock.”” By varying the
nentralizing capacitance, the maximum-selec-
tivity position can be placed at any desired point
on the phasing-control dial. Best all-around
results are obtained with the selectivity switch
on the No. 2 and 3 positions, although some of
the s.8.h. men may like the sharper positions. The
phasing control can also move the two side
notches slightly inside the pass band to remove
heterodynes or chatter.

1f the filter is properly adjusted the improve-
ment in seleetivity will be immediately apparent.
It makes a new receiver out of the old HQ-129X.

27



How to Make a Sideswiper

It’s becn a long time since we've heard
about the sideswiper or Cootie key,
although there are still several around
haunting the ham bands. Thought up
originally as an inexpensive substitute
for the conventional bug, there are
many who believe that some of its fea-
tures cannol be duplicated by cither
bug or electronic keyer.

vver heard of a Cootie Key? If the answers

are *‘no,”” you're one of u large majority

hecause it's been a long time since this type of
# 6227 Stillwell, Pine Lawn 20, Missouri.

Du o7 know what a sideswiper is? Have you

BRIDGE BASE iz‘x 4% sAw swoT
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STRIP
FELT PADS
( 7] Al center
/ STOP POST
FORMICA (below)
BEVEL
NOTCH OUT -
BEAM AND
PADDLE

. BRIDGE
(/&"sTEEL OR ALUM.)
CENTERING ARM

£ ASSEMBLY HOLE =
- -BEAM (1 X}2x3%; BRASS)
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UNDER BEAM
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Fig. 1—Top (upper), partial side (center), and partial
end (lower) views of the sideswiper. End view is from
paddle.
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Double-Contact Key for
Direct or Electronic Use

BY BARNEY STONES,* KJOSA

e.w. key reached its peak of popularity and grad-
ually faded into the dim past. And yet, properly
made and handled, the sideswiper (Cootie Key
was originally a trade nume for 2 manufactured
version of the same thing) can still turn out the
distinctive kind of code that prompts many who
hear it 1o ask first what’s being used, and then
(after a hesitating pause indicating they've never
heard of it) how it is made. I've had enough
questions asked about mine to believe that inter-
est in it has revived.

The sideswiper is simply a straight key lever
working horizontally back and forth between two
stationary contacts, like a vibrating reed, except
that the operator's hand controls the vibration.
A string of dots, string of dashes, or & combina-
tion, are all made by moving the lever back and
forth, holding the contuct longer for a dash than
tfor a dot. A good operator can work up a remark-
able speed and, what's probably more important,
drop down to as slow a speed as desired without,
adjustment of anything except his wrist.

Construction

‘The mechanical design is about the same us
you would follow for a switch to control an
electronic key. In fact, the sideswiper shown in
the sketches can be used for that purpose without
alteration. Fig. 1 is drawn approximately to half
scale so that dimensions not given can be esti-
mated with accuracy sufficient for the purpose.

The base is made up of a slab of Formiea
{canvas-base bakelite) and one of lead of the sume
dimensions bolted together. A felt pad is ce-
mented to the lead side forming the bottom. The
movable contacts are carried on 2 metal beam
turning on a rod pivot riding vertically hetween
a bearing in the base and another in a bridge over
the heam. The beam is held central between the
two stationary contacts during space intervals
of the code by a pair of spring-loaded centering
arms also riding on vertical pivots.

Base and Bridge

In constructing the key, lay out and make the
base plates first. Screw the lead plate to the For-
mica plate, and cut both to size at the same time.
Remove the lead plate.

Make the bridge top (steel, brass or aluminum)
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and drill all holes exeept those for the centering
arms. The two nearest the center hole should be
made with a tap drill for 6-32. ‘The end and center
holes should be drilled $/16 inch +40.010,
—0,000). Clamp the bridge to the base plate and,
using the bridge plate as a template, spot~drill the
center and end holes, Drill the two end holes for a
10-32 tap. The ceuter hole should be drilled 14
inch deep for eusy clearance of the 3/16-iuch
drill-rod beam pivot shaft. (Sce Fig. 2A).

Make two pillars of brasy or steel tubing that
will fit over the 10-32 hold-down screws. These
pillars must, be square on the ends and of exactly
the same length so that the bridge plate will be
parallel to the buse and not cause the pivot shaft
to bind in the bearing holes. The shaft should be
perfectly free to move after the spucer screws are
tightened. A strip of metal, held down by the two
6-32 screws tapped into the bridge plate, covers
the top hearing hole.

Clut the pivot shaft from 3/16-inch drill rod,
muking it long enough so that it protrudes
through the bridge plate while the pivot shatt
is sitting in the bottom hearing hole in the hase
plate. Then file the top end down until it is Hlush.

Contacts.

The beam, stationary-contact posts and center
stop post are cut from l4-inch square brass rod.
The tongue for the paddle may be cut out with a
hacksaw and finished with a file if & milling
raachine is not available. The paddle picees are
cut from l4-inch Formica and are faced with
pieces of felt cemented ou. This makes an enor-
mous difference in the “feel’ of the key.

The hole for the pivot rod running through the
heam should provide u foree fit, or the rod may
be soldered in. The beamn should be placed on
the pivot so that it is midway hetween the hase
plate and the bridge plate when the pivot is
resting in the lower bearing hole.

The contacts at the end of the beam ure sold-
ered on. Lurge contacts may be obtained cheaply
from old motor starters. They may also he fash-
ioned from coin silver.

The center stop post must he accurately cen-
tered below the beam. A 10-32 screw tapped into
the hottom holds it in place.

Centering Arms

The centering arms are flat angles cut from
1/16-inch brass sheet. The ends of these ungles
are bent downward so as to bear against the
center stop post and the bean simultaneously.
These arms are mounted on pivot rods, as shown
in the end view of Fig. 1. These rods may be made
of any stiff wire of reasonable size, such as coat-
hanger wire. To locate the bearing holes accur-
ately in the bridge top plate, use the following
procedure,

Using o C clamp, hold the beam, centering
arms and center stop post together as illustrated
in Fig. 2C. Drill a hole through the beam and
the arms as indicated in Fig. 1 (side view). Run
a screw temporarily through the hole und fasten
it sceurely with a nut. Now remove the small
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Fig. 2-Sketches showing several details of the side-
swiper construction. These drawings are not to scale.

plate covering the bearing hole in the bridge
plate, and slide the pivot rod upward until the
arms are against the bridge plate. ‘The holes in
the arms can then be transferred to the bridge
plate while keeping the beam at right angles.

‘The holes should provide a free fit, for the pivot
rods. After the holes in the bridge plate have been
drilled, the bridge should be disassembled while
the bridge plate is clamped to the base with previ-
ously-drilled holes lined up. Then the centering-
arm pivot holes may be transferred to the base,
drilling about half-way through the base,

Now reassemble the bridge, and refasten the
centering arms to the beam with a screw ut the
assembly hole. The centering arms can now be
soldered to their pivot rods.

Stationary Contacts

The stationary-contact posts are 114 inches
high. The contuct screws are 10-32 Hat-head
brass, 114 inches long. Contacts are soldered
onto the heads. ‘The holes for these screws should
be accurately spotted to match the contacts on
the beam. After the contact-screw holes have
heen drilled and tapped, the posts should be split
down the middle with a fine hacksaw blade for a
distance of 74 inch from the top. The clamping-
screw holes (8-32) should be drilled and tapped at
about half the distance between the contuct serews
and the bottoms of the saw slots. The bottoms of
the posts should be drilled and tapped 10-32 for
the mounting screws.

The coil spring between the two centering
arms should not be stiff. This spring is stretched
only 14 to 3/16 inch when hovked over the two
screw heads in the arms. The weight of a 25-cent
picee will streteh it that much. The spring should
not be allowed to drag on the beam, of course.

Operation

The terminals are wired ws shown in the top
view of Fig. 1. To use as u sideswiper, connect
{Continued on page 148)
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An Inexpensive One-Man

35-Footer

Lightweight Utility Mast

BY S. E. McCALLUM,* K4URX

Here is a simply-built and easily-erected
mast that will put a wire antenna or light-
weight bexm 35 feet into the air. It requires
a single set of guys.

shown in Fig. 1 is that it can be put up by
one man. This is largely due to the faet
that most of the weight is in the base section.
The long 20-foot center section is made of 1 X 2
stock and can easily be held in one hand. ‘True,

!N OUTSTANDING feature of the 35-foot mast

presents only casy problems — nothing, like those
associated with the designing, building and
raising of a self-supporting mast. And the guys
make the task of raising or lowering the mast
much easicr.

This wast has rendered good service at
K4URX for several years. 1t's handy to put up
when trving a new antenna, or 4 new location
for an old antenna. For about a year it supported

# (teneral Kleetric Company, 316 k. Ninth St., Owens-
horo, Ky.
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a i-meter ground plane, the radials and radiator
of which all were made of 54-inch thin-wall elee-
trical conduit. In this service the mast was
lashed to the side of the house with the top 10
feet and the antenna self-supporting. Here the
mast withstood several gusty blows with winds
up to 50 or 60 miles per hour. The structure is
fairly fexible and gives with the wind. Fitted
with wire, stand-off insulators (either commer-
eial or home-hrewed of polystyrene strips), and
perhaps a whip at the top, the mast ean serve for
i vertical antenna. In this use it would be self-
supporting to a degree hecause there would be
no lateral strain at the top from either the pull
of a horizontal wire or the wind resistance of a
heam.

Materials

Employing basic *“A-frame”’ construction. the
mast consists of 2 length of 2 X 4 for the base
section, u latticed mid-section made of 1 X 2
wood, and a top scetion of 2 X ¥ stock. Actual
lengths shown in Fig. 1 can be varied to some
extent to wsuit the builder’s requirements. It
should be borne in mind, however, that a longer
base section will add to the weight and a longer

. top section will weaken
the over-all structure.

Two types of hraces
spaced 12 inches center-
to-center are used on the
mid scetion, all made of
1 X2 stock. As illus-
trated at B, the outside
cross braces are set at
45 degrees, und alternate
in direction aud from
front to back. The short,
inside braces fit in be-
tween the sides and are
graduated in length from
slightly less than the
width of the 2 % 4 base
to slightly more than the
width of the 2 X 2 top
section. The exact
lengths  of the cross

STRAIN
INSULATOR

Fig. 1—Sketch of the light-

weight 35-foot mast. The de-

tail at B shows the cross brac-

ing. C illustrates a clamp for

attaching guy wires at the
top of the mast.
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Fig. 2—Methods of anchoring the

base. At A, cinder blocks help to pre-

vent deterioration of the base. At B the

base of the mast is supported by a
cedar post.

braces and internal bruces can be determined as
the mast is put together.

In the model illustrated. ordinary small fin-
ishing nails were used to fusten the braces to the
1 X 2 rails. However, uluminum nails would be
preferable. Brass screws probably would be best,
but they are expensive and require guide holes
and a considerable amount of elbow grease.
Cement-coated nails probably would provide
stronger construction than noncoated nails, but
still would subject the mast to rust damage over
4 period of time.

The mid section may be fastened to the 2 X 4
base with either nails, lag screws or bolts, the
latter being preferable to anticipate future con-
struction changes. The top-section 2 X 2 should
he set into the I X 2 arms and seeured with two
1i-inch bolts. Nails here could split the wood ull
too easily.

Ideally. all of the wood pieces should be given
4 prime cout of outside white paint before assem-
bly, and a second coat after construction is com-
pleted. However, the operator at K4URX (a
lazy, shiftless type) used only one cout of white
paint immediately after construction and the
mast has suffered no appreciable damage in four
vears of exposure to the elements.

Assembly

1f the lumber yard’s 1 X 2 furring stock is comn-
posed principally of “knotty spruce,”” the chances
of getting two clear 20-foot lengths are pretty
slim and it would be bhest to have them cut from
1 1 X 4 piece that is free of knote. Another point
to wateh in procuring these strips is their straight-
ness, Crooked 1 X 2 rails will make a crooked
mast. This also applies to the 2 X 2 top section
and the 2 X - base.

1>o not precut the braces. Instead, have a
supply of 1 X 2 stock ready to use for bracing as
you go ulong.

With all material on hand, lay the four prin-
cipal picces out to form the three scetions on a
surface as flat and hard as you can find. A level
driveway serves excellently. Lacking this, the
pieces may be laid on the ground, supported at
strategic points by bricks or blocks of wood built,
up so that the eutire mast is level and straight.

First, tack the two rails to the base and top
sections with Jight tinishing nails to hold the
picees in place. Then measure und cut the in-
ternal braces to the various lengths necessary to
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taper the 1 X 2 rails gradually from the width of
the 2 X 4 base down to the width of the 2 X 2 top
section. The taper is so gradual that it is not
necessary to bevel the ends of these short inside
braces. Nail them in place, taking care to keep
the entire structure as straight as possible.

Nailing on the cross braces comes next. The
trick that prevents the nails from splitting the
ends of the cross braces is to use over-length
braces — that is, to extend the ends a couple of
inches beyvond the outer edges of the long 1 X 2
side rails and then saw them off flush after they
ull are in place. If you think this is a waste of
wood, just try nailing them on after precutting
and see how many ends split. Also, anyone who
can precut these angled braces to fit precisely
this tapering structure is a minor mathematical
genius who is wasting his time with structures
like this! Alternate the placing of the cross braces
on the rails between the front side und the back
side. Use three nails at cach end of each brace,
aligning the nails diagonally across the side rails
to reduce the danger of splitting the rails.

While the three scctions are tacked together,
drill the bolt holes in their proper places through
ull pieces at onee.

A clamp for top guys and antenna insulator or
a pulley can easily be fashioned from two strips
of scrap metal as shown in Fig. 1C. Other means
ean be devised for fustening other types of an-
tennas to the top of the mast although, as previ-
ously mentioned, this mast is for light duty. 1t is
possible that a very lightweight rotator aund
small u.h.f. antenna could be supported. How-
ever, no matter how light the rotator, the in-
creased wind-loading surface adds danger; serious
w.h.f. work usually demands stacked urrays
larger than can be handled by this mast.

Installation

Base anchoring is no problem. Two points
should be observed: (1) prevent the base of the
mast from moving sideways, and (2) keep the
end of the 2 X 4 out of surfuce water in wet
weather. Two methods are illustrated in Fig. 2.
The cinder-block mounting of A has been used
successtully with the mast described here. Two
cinder blocks are used with the bottom one on
its side to raise the mast out of the mud. and the
top block placed normally with the ¢nd of the
2 X 4 slipped into one of the holes in the cinder
block. Four stukes driven into the ground around
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Fig. 3 — Sketch showing how the mast is easily raised by

one man. With two guy wires attached to their anchor-

ages, the erector ''walks" the base of the mast in the

direction of the third guy-wire anchoring point until the
mast is nearly vertical,

the cinder blocks prevent lateral movement of
the blocks and the base of the mast. Loose con-
struetion permits good water drainage, and leaves
the mast relutively free for casy removal, even in
freezing weather, although vou may have some
trouble getting a cinder block out of frozen
ground. It is feasible. too, to set a 4 X 4 cedar
post in the ground and bolt the mast to it as
shown in Fig. 2B, although this imposes 1 degree
of permanency on the locution. At the time of this
writing, the base scetion of the mast is claumped
to the metal vertical member ot a vard-nrm
¢lothesline support, which itselt is set in conerete
in the eurth.

Metal fence posts, sledged into the earth, make
excellent. guy anchors because they raise the
lower ends of the guys off ground sutliciently to

prevent the danger of tripping over them. Alter-
natively, trees, house coruers, elothes poles or
iron pipes can be used with confidence with a
light-duty mast like this one.

Guys can be almost anything from nylon cord
to conventional TV mast wire. Naturally, the
heavier the better. Quarter-inch Manila rope
serves well and is casv to handle, although it
weathers fast. This action can be slowed by
soaking the rope in the liquid-type preservative
used for wooden fence-posts.! To reduce fraying
of guy ropes, either standard thimbles or small
cgg insulators can be used.

Raising or lowering the mast becomes simple if
at least two guys first are fastened in approxi-
mately their correet positions while the mast is
still horizontal on the ground. One simply lifts
the base scection and pushes against the guys and
————— - presto! — the top cud of the muast sours up-
ward as one walks toward the spot where the
hase will he set. See Fig. 3. However, some ¢nu-
tion must be excreised. Don’t walk too far if you
have only two guys in place or the mast will soar
dmwnmwarit in the opposite direction — and much
faster, too! Set the hase down on the ground
before the mast reaches the perpendicular. It can
he straightened and the guys tightened after the
third guy or antenna wire is in place and ready
to tuke some strain. With judicious juggling,
neither a side wind nor a tail wind will interfere
with this crection process, and it even takes o
pretty stiff headwind to enuse any trouble, [AEF—

VG-E Ham News, Sept.-Oct., 1953, page 3.

He-Dtrays "

Two Hundred Meters and Down, by the late
Clinton B. DeSoto, is a 184-page history of
early amateur radio (to 19:36) which has been out
of print for about ten years, The League ar-
ranged for reproduction, through « photographic
process, of a limited number of copies of this book
and has a few still in stock at o price of $2.00,
approximately our cost. Address ARRL Hy.,
West Hartford, Conn,

JAOAB advertised in the April 1957 issue of
OST that he wus looking for a copy of T'wo Hun-~
dred Mcters and Down, which at that time was
out of print. I had been looking for a copy myselt
for a long time, and so T sent him o QSL,, wishing
him better luek than I had had. Some time later
he wrote me saying that o W2 had sent him a
copy but that a certain radio shop in New York
city had another copy. I wrote to the radio shop
for the book, but they replied that they were hold-
ing it for a Jupanese amateur. After considerable
explanation, they released the book to me, and 1
wrote a letter of appreeiation to JAYAB. He cer-
tainly exhibited the true ham spirit of friendliness.

[ work in New York, yet a ham on the other
side of the world had to tell me where to go in
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NYC to find the book T was looking for!
———————— Wepon

WB8CQ made WAC, with a gimmick.
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The Motorola "Deluxe’ f.m. equipment is the oldest and
least expensive of the available units, and there are prob-
ably more of these in amateur service than any other
model. Originally a 6-volt mobile station, the unit at the
left has been converted to 117 volts a.c.,
and is now in service at KDDF.

Making Use of Obsolete
Commercial Mobile and
Fixed-Station Gear

BY JAMES S. AAGAARD,* K90JV

The rig as it appears in its natural habitat. This car trunk
installation is that of W9CWH.

Two-Meter F.M. for Noise-Free Local

Communication

lation for reliable short-range communica~

tions, both point-to-point and fixed-stution
to mobile, has been recognized for some time by
commercial users. Demand for channels has
become so great that the Federal Communica-
tions Commission recently directed eventual
conversion to “split channel” operation. Kach
of the present chaunels will be split into two by
reduction of the maximum allowable deviation
from 15 ke. to 5. The same advantuges that
make v.lf. f.m. desirable to & commercial user
are also attractive to the amateur. A considerable
amount of ham operation of this type ou the
2-meter band has developed in certain parts of
the country. It is the purpose of this article to
“spread the word” and to urge other arcas to
discover the value of 2-meter f.m.

Perhaps the most noticeable charucteristic of
the f.m. system to thc ham who is accustomed to
other forms of transmission is the complete luck
of noise or hiss once a signal reaches a level of a
few microvolts. This is a very sharp contrasi to
hehavior of an a.m. system, where a weak signal
tends to increase the noise. With most police-type
f.m. receivers a signal of ouly about one-half to
one microvolt will provide 20 decibels reduction
in background noise, and # weaker signal than

THE superiority of wide-band frequency modu-

% Dept. of Electrical Engineering, Northwestern Univer-
sity, Evanston, Illinois.
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this is still readable. The receivers incorporate a
very effective squelch circuit, which permits
monitoring with absolutely no sound from the re-
ceiver and yet can be adjusted to open on u signal
which is not even readable.

It is typical of f.m. systems that a stronger
signal will almost completely capture the receiver,
so that QRM as most hams know it is nonexist-
ent. Since hoth transmitter and receiver are cryvs-
tal controlled, there is never any problem about,
heing on the right frequency. Many hams leave
their receivers on whenever thev are within
earshot. so that in case of an emergency there
is almost always someone listening.

For these reasons 2-meter f.m. is ideal for civil
defense, emergencies, rug chewing, and short-
haul traflic. It scems to attract both newcomers
and old-timers, and at least four two-letter calls
can be heard regularly in the Chicago arvea. The
Northwest Indiana, RACILS net numbers about
00 mobile stations and 35 fixed stations among its
members, and meets 5 days a week.

Distances over which communication is possi-
hle vary considerably, depending principally on
the antennas involved. Very few stations, fixed or
mobile, feed more than 30 watts into their an-
tennas. Between two mobile units, 5 miles repre-
sents about the muximum reliable range, while
10 to 20 miles between a mobile and o fixed
station, and up to 40 miles between fixed stutions

33




é&«d

Originally this unit was a 7-watt, 6-volt transmitter and

receiver with a separate control head for mobile installa-

tion. Basic circuitry is similar to the "'Deluxe’ units, but

miniature tubes and reduced power make possible the

much smaller size. An a.c. power supply was fitted on the

chassis and controls installed on the front panel to make
a compact 10-watt-output fixed station.

can be expected. These, it should he emphasized,
are reliable ranges. Under favorable conditions
stations at much greater distances can be worked.

Sources of Equipment

.

Equipment for 2-meter f.m, operation is not
usually available from the sourees which supply
other types of amateur equipment. However,
the cquipment is available; the large number of
stations now operating in the midwest is sufficient
evidence of this fact. You can buy new scts from
the manufacturers, such us Motorola, (ieneral
Electric, RCA, Bendix, and Link, but this tends
to be. expensive — $400 to $1000 per station.
A much better buy for the ham is used 152-174-
Me. equipment taken out of commercial service
for one reason or another. This equipment, tor
the most part, was ruggedly built originally,

This installation by the author has provision for operation

on 3 different channels and has 30 watts output. It was a

6-volt unit but the filaments were rewired and the transis-

torized power supply on the right was constructed to

replace the original dynamotor and vibrator. The receiver
is on the left and the transmitter in the center,
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and probably has heen fairly well maintained,
20 that it has many years of useful life shead of
it in amateur service. A commercial user might
find it uneconomical to convert older 6-volt units
to 12 volts for new cars, or to modify the units
for “split-channel” operation. Many older units
cannot be *‘split,’”’ and great quantities are be-
coming available to the ham.

©ne good place to start vour search for equip-
ment is at the shops of local two-way radio
servicemen, particularly if they are hams, as
many are.! They may have units which have been
traded in, or know where they can be found.
Six-volt mobile equipment which cannot be con-
verted for split~channel operation is the oldest
and least desirable commercially, and therefore
brings the lowest prices: from $20 to $50. Twelve-
volt units arc sometimes available at slightly
higher prices, while a low-power transmitter (10
watts or less) will bring the price down somewhat.
Near the other ¢nd of the seale of used gear is
the more recent 12-volt unit which could he
“split.”’ This is ¢apable of 30 watts output und
has provision for two- or three-frequency operu-
tion. It is currently available at prices up to
$200. Most hams tend to get fixed-station equip-
ment, by replacing power supplies in mobile
units, but oceasionally base stations are available
at prices compurable with similar 12-volt equip-
ment,.

Large users represent, another source, but gen-
erally they will not respond to requests for one
or two units. Taxi and telephone compunies
may have as many as 100 units which they intend
to sell (or scrap) in one lot. A quantity purchase
takes u lot of capital, but sometimes it can be
arrunged through a local club, AREC or RACES
organization. Unit cost is undoubtedly lower this
way than any other — as low as $10 or $15 for a
6-volt mobile rig.

The complete cost of getting on the air will
depend to u large extent on just what is included
with the transmitter and receiver. Control cables
and control head are usually included, but micro-
phone, speaker, and antenna may not be. Nearly
all units require carbon microphones. Any availa-~
ble p.m. speaker will serve. Antennas may be
purchased for $5 to $10 or made very easily.
In addition, there will be the cost of crystals
and any necessary modifications to the power
supply.

There arc usually very few modifications to
be made to this gear to put it into amuteur
service. The most common one i the conversion
of a 6-volt unit to 117-volt a.c. operation by
replacing receiver and transmitter power sup-
plies. Surplus heavy-duty TV power transformers
frequently work out. just right for the transmit-
ter, and small standard replacement power trans-
formers are satisfactory for the receiver. The
conversion of a 6-volt unit to 12 volts is a little
more difficult, since it involves filament circuit

! Information on equipment owrently available may be
obtained from Arnold Hatfield, WIIGH, P.O. Rox 502,
Chesterton, Indiana. See also Q87 Ham-ads.
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The rack on the left in this picture of the main operating
position at W9BGX contains three complete transmitters
and receivers. At the top is a 60-watt-output unit, and the
two 30-watt units below it have been modified for 4-
frequency operation. The pushbutton control panel at the
far right provides for power and frequency control to all
units, as well as switching various microphones and an
RTTY tone generator.

rewiring. However, 12-volt vibrator power trans-
formers arc available as replacement parts for
ainto broadeast receivers, and 12-volt dynamotors
are still on the surplus market. It is worthwhile,
though, to pay a little more for a 12-volt unit if
it is available, leaving the 6-volt rigs for conver-
sion to a.c.

(Clontrol circuits usually require no modifica-
tion, other than finding a source of 6 volts d.c. for
relays in an a.c. conversion. This can usually be
obtained from u spare filament winding on the
power transformer and a small selenium rectitier.

Since the 2-meter band is slightly below the
range in which the units were intended to oper:te,
some padding of tuned circuits may be required.
Usually not more than four or five recciver cir-
cuits will need small additional cupacitors, aud
most, transmitters need no madifieation at all.
The actual tune-np is not at all difficult, and most
wnits are provided with convenient metering con-
nections — decidedly better than the nsual ama-
teur transmitter or receiver. Obviously, it is im-
possible to give here specific instructions for all
of the different makes and models of equipment
which are useful to the ham, Again I would sug-
gest: See a loeal ham who services mobile equip-
ment: he knows the alignment procedure aud can
provide many valuable tips on adjustment and
operation, For the ham who is not a tinkerer, the
Jaemuan can make the whole installation at a
arresponding increase in cost.

Most hams do not bother with the crystal ovens
which are used in commereial service, but to oh-
tain the performance of which the f.m. svstem is
cupable it is essential that all stations on the
channel be within one or two kilocycles of each
other. Provisions are made on all transmitters and
receivers for shifting frequency slightly to com-
pensate for slight variations in ¢rystals,

The purchase of inexpensive crystals for this
service is definitely not a good idea. Crystals
intended for commercial service, and calibrated
for the specific type of equipment in which they
will be operated, arc available from many crystal
manufacturers, such as International Crystal
Manufacturing Company, for only a few dollars
more than the “amatcur” erystals. Using these
erystals it will be found that erystals for different
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channels may be interchanged in the cquipment
with little or no need for any adjustments.

All of the common v.hi.f. antennas are in use
in this service, and a very inconspicuous installa-
tion is possible if necessary. Vertical polarization
has become accepted to fuvor the mobile sta-
tions,* which may use a whip mounted in the
roof. Other antennas are uvailable which ean be
attached without a hole in the roof, and there
are various ways of using the standard broadeast
antenna. The most common fixed-station antenna
is a ground plane, and some stations use verti-
cally polarized collinear arrays.

Onece the basic cquipment is operating, there
are many refinements which the ingenious ham
wn udd. Many stations are using preamps ahead
of the receivers and power amplifiers following
the transmitters to extend operating range. The
accompanying photographs show some typical
installations of this gear.

A word about the frequencies of operation: so
far this activity has tended to concentrate in
the upper megacycle of the 2-meter band, leaving
the lower part clear for a.m. operation. This prac-
tice minimizes the amount of padding that must
be done to the tuned circuits in the equipment in
modifying it for ham use.

Tt would scem desirable that the same primary
channel be used in different. paris of the country,
sinee there is little likelihood of mutual inter-
ference between stations, and it does make possi-
ble some occasional DX, It is also more con-
venient for the mobile station who is away from
his home arey, since otherwise he could not
operate without a new set of erystals. With these
points in mind I would like to recommend 147.3
Me. as the frequency to be used in establishing
new nets. This frequency is now in use by sev-
eral bundred stations in Indiana and the areas
around Chicago, Petroit, Louisville, and St.
Louis. It is also a frequency which is included
within the RACES authorizations.

Because of the mutual interference which would

(Continued on page 146)

2 With f.m., the reduction in noise obtained through
horizontal polarization with a.m. does not cuter into the
polarization pietnre. — Ed.
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High-Frequency Satellite Scatter

BY RAPHAEL SOIFER,* K2QBW

hams have been, among other things, first-

class propagation specialists. Qur uaccom-
plishments show it. When experts said, “*They
ean't get out of their buck yards with ‘below
200" wavelengths,” we showed the world. More
recently, such ham greats as W2UK/KH6UK,
W4HHEK, W6NLZ, W4AO, und WYLTU, among
others, have pushed the usable 1DX spectrum up
still farther.

What’s that you suy? These men were ull on
v.h.f. with great big beatns and kilowatts? Well,
OM, you've come to the right page. I am going
fo show how you, Joc Ham, with a single rosy
$13 and a dipole which has never been above
ten meters in its life can make a significant con-
tribution to 4 communication project involving
the latest techniques which has made front pages
all over the country. Hold on, there! I'm not
talking about listening to Lunik XVIIT or Dis-
coverer [X. That’s for SWLs! You're a hum, and
vou like to tulk. How about talking with a fellow
ham via a satellite? No, I don’t mean 4000 Me.
or even 40 Me. I mean 15-meter ¢.w., no beain
necessary and only a 250-watt rig — although
a Kkw. is fine, too. Your receiver should be in at
leagt the $250 class. Quulify? Read on. If your
receiver is good, but you run QRP, read on, too;
we need you as an observer.

You may have read in the papers or heard on
TV about the probable “first” QSO made hy
K2Q0BW und K3JTE. Many amateurs were
frankly shocked when we told them the truth:
that we did not use v.h.f. and ran only 300 watts
with no beam. If you were one of these, the fol-
lowing should make this more clear.

When Sputnik T was first orbited in 1957,
Prof. John 1), Kraus noticed that when the
satellite passcd nearby (a few hundred miles),
the reccived signal strength of WWYV at his Ohio
luboratory — at night, on 20 Mec. when there
was no skip over that path — would increase,
accompanied in many cases by a characteristic
Hutter. As vou all know, Kraus is W8JK of an-

THROUGHOUT the history of amuteur radio,

* P.0. Box 308, Couper Station, New York 3, N. Y.

tenna fame und the dircctor of the Ohio State
University Radio Observatory. He published
paper on this effect,! which he named “e.w. re-
flection.”” Subsequent work by Kraus and other
investigators (including the author) brought out
several points:

1) The increase is noted only when skip is
out.

2) Most any satellite can be correlated with
such disturbances; no special types are needed.

3) The effect drops off sharply as one ap-
proaches v.h.f., and is almost unnoticeable at
25 Me. as compared with 20 Mec. On the low-fre-
quency side atmospheric absorption takes its
toll, so 20 Mec. appears to be close to optimum.

4) A receiving antenna with a large capture
area is important, to maximize the increase. A
heam need not be used.

5) Over the New York-to-Bethesdu range
(ubout 200 miles) the increase ia sufficient to
provide communication, though not reliable.
for about a minute or two per pass with amateur
power levels. As the power drops helow a half
gallon, the reliability and the QSO time drop off,
reaching zero below 250 watts or so.

‘There are still many nonbelievers in the ioniza-
tion-trail theory advanced to explain this type
of propagation, but the fucts are plain even if the
theory is not. Qur results, when stutistically
analyzed, point toward the idea of scatter off the
ionized trail built up by the sutellite in its high-
speed passage through the ecurth's magnetic
field and the ionosphere. We have never obtained
useful communication with satellites higher than
about 400-500 miles, though WWYV docs coun-
tinue to show some effccts.

Qur experience would indicate thut the use of
e.w. i3 mandatory, for reasons of flutter and
selective fading. We used a modified version of
v.h.f. meteor-scutter procedure, in which the
times during which each station transmits are
rigidly synchronized at 20 seconds each way, back
and forth. To minimize copying difliculty (even
though both operators could copy forty cold) we
devised a special S code:

Z = 1 have not yet heard you — S0,

N = I am copying vou or I have copicd you
and you are or were S1.

M =T am copying you or I have copied you
and you are or were S2.

No higher numbers were needed, since signals
never got that strong! Clearly, then, if vou copy
Z from a fellow and vou send him N and he copies
it, you have made a SO, since our S code has
built-in “rogers.” If no “roger,” then vou send
Z. A QSO is defined as two-way exchange or
meaningful information, unknown to the receiving
operator beforehand. If he knew it heforehand,

! Kraus, et al, “The Last Days of Sputnik I,”” Proc.
IRE, Vol. 46, No. 3. p. 611 ff.
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then there is no need for communication, hence
no QS0. Ry convention, signal reports are used
as the information.”

By now you must get the idea that makes this
project so fascinating. It is hard work to QSO via
satellite. You don’t just set up a sked. It may
take vou dozens of skeds — it took us twenty.
Here is the point: It is only by continued QSO
attempts by persistent operators that we are
going to learn something about this high-fre-
quency  satellite-scatter (h.f.s.s.) mode. The
sunspot cyele is going down. As more and more
satellites wre orbited, more QSOs may he made
in this way, as more is learned about it. More
may not. There is but one way to find out, the
same way hams have been using since amateur
radio got started.

If you are really interested in this kind of
work, have the gear (including access to a tupe
recorder to record the signals), have the time,
and have — ubove ull — the great quantity of
persistence needed, why not get in touch with
me by letter or QS0? Get sct to enjoy fully that
wonderful morning at 2 a.m. (you must do it
when skip i out) when, after weeks of planning,
plotting satellite orbits, listening to signals to
et acquainted with the highly individual type
of Hutter observed in h.f.s.s., and hopefully
sending fruitless “%’’s for sked after sked, your
partner finally can be heard and, after cross-
checking with other forms of propagation, the
h.f.s.s. nature is established. The author or any
of our project members will be glad to help you
out with all the dope you need.

I wish to thank here as many as I cun of the
people without whose assistance our project
would have been impossible. First, our partici-

2 This definition of a QSO is considerahly at variance with
the requirements that have been set up for WAS credit in
the v.h.f. meteor-scatter work meutioned earlier. There both
parties have to indeiate receipt of the other station’s trans-
mission, including actual identification of call sizns. How-
éver, the method deseribed was adequate for the purposes
of this experiment. — Iditor.
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pating staff members, Bob and Don Iokerson,
W3EQB-EQD, Art Bickel, K2QHR, and Joel
Klein, K3JNG. Some of the amateurs who
pitched in to help with the liaison when the
7-Mec. going got rough were W3JWN, WINJL,
W2VDT and K1JAW" thanks, fellows. We are all
deeply appreciative of the valuable and many-
sided assistance rendered by the Massachusetts
Institute of Technology — by George Wood, jr.,
and Francis K. Wylie in the field of public rela~
tions, hy Prof. C. L. Searle, by (i. H. Pettingill
of Millstone Hill and Prof. J. B. Weisner, acting
head of the k. E. Department. In any satellite
project, vou need the best predictions Uncle
Sam has to offer. In this case we had them
through the efforts of Norton Goodwin of the
Volunteer Satellite Tracking Program, who sup-
plied us with up-to-the-minute modified orbitul
clements from NASA and of Richard M. Adams
and Carleton W. Tillinghast of the Smithsonian
Astrophysical Observatory, who supplied us with
the best that institution’s computer had to offer.
Norton (Goodwin comes in for a round of cheers
for the encouragement he gave me and other ob-
servers through the years we have been associated
with him. Lastly, but most importuntly, Perry
Klein, K3JTE, the man on the other end of the
QSO — that certainly speaks for itself! [aET=]

K2YFM made his XYL happy and hid the clutter of his living-room ham shack by the following clever little scheme. The
left-hand photo shows the bookcases and the operating position when the station is ready to operate. In the right photo,
K2YFM has hidden the gear by means of two false fronts which are made up of the
spines of some old books fastened to boards which fit each shelf.
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The wiring in any piece of equipment
can easily spell the difference between
a professional-looking job and some-
thing that looks like a rat’s nest. This
article shows how to cable leads for
better appearance and more reliable
operation.

Neater and More

Trouble-Free Gear

BY RALPH ROSENBAUM,* W5ECP

Lace That Wiring

ow often have yvou marveled at the exccl-
H lent. paneling and chassis tinishes on a piece
. of electronic cquipment only to gasp in
cngulfing horror at its ugly labyrinth of wiring?
Nevertheless, this unfortunate situation is not a
hopeless one. Only five cents’ worth of lacing
cord will improve the aestheties of this wiring
by a thousuud per cent! Not only will the lacing
incerease the resale value of your equipment, but
it will also give yvou the satisfaction of completing
2 job neatly. Furthermore, a good lacing tech-
nique will give strength and rigidity to vour small
bundles of wire and will virtually climinate
individual wire breukage.

Tvpes of Lacing Cord

You can make no hetter investment for your
ham shack than a roll of lacing c¢ord which
meets certain military specifications, MIL-T-
713A. This type of lacing cord, usually made
from cither nylon or Hax, is uniformly impreg-
nated with microerystalline wax: within this wax
is u non-mercurial fungicide which renders the
lacing material mildew- and fungus-resistant. In
addition, any 713A cord must withstand a thirty-
pound pull and be neither hygroscopie nor tacky.

Presently, commercial lacing eord is woven
into a flat braided cord cousisting of six, eight,
or twelve plies. These cords are respectively
identified as C'lass 3, Class 2, and Class 1. Class 3
cord, huving an average thirty-two pound test,
is well suited for amateur work: occasionally,
large harnesses might require o Class 2 cord. Lac-
ing cord comes in either black or white, but black
is more appropriate since it blends well with other
colors and does not show dirt marks. The cost is
reasonable — approximately six-tenths of a cent
per foot. If your loeal distributor does not stock
713A cord, 1 would suggest writing to any of the
companies listed at the end of this article.

Preparatory Measures

Before you start lacing, here are several helpful
suggestions. Since lacing may be executed most.
rapidly when your hands cau be placed in any
position relative to the harness, try to mount
components either on a Minibox or the bottom
plate of a chassis base. While you are soldering
wires to components. start training the leads so
that they lie parallel in the harness; the less the
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wires crisseross, the neater the harness will look.
Sometimes it is easier to lace small bundles even
before they ure coldered into the cireuit. In other
instances the cable leads at one end might first
be soldered, the cable next laced, and then the
leads soldered at the opposite end.

For a good safety margin, cut the length of
vour cord three times the length of the wires.
Onece the running stitch is started, refrain from
tightening the knot of the stitch so tight that
the insulation on the wires is cut. Often, long-
nose pliers or tweezers hecome a real necessity
in crowded places. Use a doublesrunning stiteh at
all times and space stitches approximately 114
inches apart. For a neat appearance always turn
the knot of any finished stitch Hush with the
chassis. Last, isolate r.f., grid-input, and very-
high-voltage leads from any barness.

The first eight photographs show the various steps to be
followed in lacing cabled wiring. (1) The lacing cord has
just been looped twice around a harness to begin the start-
ing knot. The first half of the square knot is now finished by
pushing the shorter end over and thenunder the longer lead.
(2) Here the square knot is being completed by running the
shorter lead around and under the longer end. (3) A half-
hitch knot now completes the starting stitch. (4) A double
running stitch is started by swinging the cord around the
top and then under the cable. A 300-degree arc has just
been completed, and the free end is now ready to be
pushed through the loop which has been formed. (5] The
free end is now guided through the loop. After this knot
has been pulled tight, notice that the cord entering and
leaving this stitch always rests against the wires. (6) Here
the double running stitch is being completed by executing
an identical single running stitch over the one which has
just been finished in the preceding photo. Again, the free
end should be flush with the wires. (7) The ending stitch is
very similar to the double running stitch. The double run-
ning stitch has just been finished, and one of the two half-
hitch knots is now being made. (8) Here the splice stitch is
being completed. The first half of a square knot has just
been finished, and now the shorter lead is being swung
around and under the longer end. This end can be used to
continue the running stitch.

Only a small length of lacing cord has drastically changed
the appearance of these identical chassis in the two bottom
photographs. Leads from the unlaced chassis, left, are
being trained to lie in small harnesses, right, and temporary
spot ties have just been made to hold the last three har-
nesses together,
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Anchoring the Cord

Let’s begin the starting stitch. With the
shorter end of the cord in your right hand, loop
the cord twice around the wires and then make
the first half of a square knot by running the
shorter lead under the longer (Photo 1). Pull uni-
formly on both ends and then, grasping the
shorter lead, start the last half of this knot by
looping the longer lead around the shorter (Photo
2). With the shorter lead, complete the stitch
with a half-hitch knot (Photo 3). After twisting
the knot flush with the chassis, prunc off any re-
maining length on the shorter lead.

Lacing Stitch

To hegin a double running stitceh, hold the free
end of the cord close und parallel to the harness.
Swing the cord around the top of the hurness and
procced to make a 3ti0-degree are (Photo 4). Now
run the free end through the loop which has just,
heen formed (Photo 5). While pulling this single
running stitch tight, work the knot under the
harness and guide it in line with the starting
knot. Repeat this procedure to form another
identical single stitch over the originul stitch
(Photo 6). This completes 4 double running
stitch.

Ending Stitch

The ending stitch is only a slight variation of
the double running stitch. Begin this stitch by
completing & double running stitch. Then form
two half-hitch knots by ruuning the free end of
the cord under the lead from the previous run-
ning stitch (Photo 7). Pull the knots tight and trim
any extra length from the free end.

Branching Cables

Often you may wish cither to join z lead from
a branch to the main lacing cable or to splice an
additional length of cord to the main cuble. Exe-
cute u double running stiteh in the position
where you wish to locate the splice. Next, using
the free end of the main lacing cord, form the

first half of a square knot around the lead; now
complete the knot, using this lead, and cut off
any extra line from it (Photo 8).

Spot ties, which are identical with the start-
ing stitch, are convenient, too. They are used
only on very short brunches which require three
or less stitches.

A good lacing technique requires a few hours
of practice. Why don’t vou now run through these
stitches using some string and a broom handle?

For a climactic finish, puint the starting and
ending stitches with a clear plastic glue or glyptal.
You'll agree that there isn’t a neater picee of gear
in town than the piece you have just finished
lacing!
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Air-Tex Nylon Lacing Cord — C'lass 2, No. 17X Flat Braid
Associated Buppliers Company
Los Angeles 65, Californin
Pure Flax Lacing Cord — Class 3, 32-pound test
Birnbach Radio C'n., Inc.
145 Hudson St.
New York, N, Y.
(tudebrod’s (indface Braided Nylon Lacing Tape — Style 18
Ciudebrod Bros. Silk Co., Ine.
12 Bouth 12th St.
Philadelphia 7, Penna.
Nvlon Lacing (*ord — (lass 3
Herman H. Smith, Inc.
2326 Nostrand Ave.
Brooklyn 10
New York, N. Y.
Standard Lacing Cord — Class 3
Walsco klectronic Mfg. Co.
Division of Textron Inc,
100 West, Green St.
Rockford, Il
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FEEDBACK

Here's what we helieve to be a QST ‘“first,”
though we're far from bragging about it: Feed-
back on Feedback! In May QST, puge 15, re-
ferring to an crror in the diagram of the 50-Me.
portable described originally in March QST, there
was # inisprint in regard to the connection of the
1500-ohm resistor in the receiver audio svstem.
1t.should be returned to the hot side of the switch
Sug, in order to climinate the constant drain on
the transistor battery.

Lest anyone think that all Noviees are rank
beginners in the electronies game, this slip was
reported by WVGJLY, the only reader to spot it
thus far.
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CQ Ghost Ship, by Walker A. Tompkins,
published by Macrae Smith Company, Philadel-
phia 2, Pennsylvania, 192 pages, 5145 hy 8Y
inches, cloth cover. Price, $2.95.

Tommy Tompkins, K6ATX. has done it again! The
uuthor of SOS at Midnight (reviewed in QST for April,
1957, page 16%) brings back his 17-year-old ham hero,
Tommy Rockford, for some more high adventure. In CQ
Ghost Ship, Tommy heads up the Pacific coust to Willipa
Ray, Washington, for what he thinks is to he n vacation
with his uncle, only to tind himself involved up to the load-
ing coil of K6ATX/mobile with a gang of ultra-modern
pirates who use w.h.f. gear to curry out their nefarious
schemes. Once again, Tompkins presents u glamourous
picture of amateur radio, explaining much about our hobby
while spinning a most ubsorbing tale. Net operation, mobile
riyy, ludden-transmitter hunts and a handful of well-known
ham calls are artfully worked into the story. Move over,
Tom Swift and Rover Boys, you've got companyl— 2.1V,
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o flocont Lquipment —

The Chippewa Linear Amplifier and Power Supply

eaTH’s “Chippewa’ kilowatt lincar amplifier

romes in two units, the KL-1 being the am-
plifier itself with the KS-1 the separate 3000-volt,
500-ma. power supply. This method of packaging
has, in addition to minimizing crowding of com-
ponents, the advantage of permitting the builder
to put together and test the power supply before
he starts on the amplifier. A slight complication
in doing this arises because when the two units
are used together the KS-1 is controlled from the
KIL-1 amplifier panel. However, complete in-
formation on the control svstem is given in the
instruction manual, and a cheap **control panel”
for testing the supply and the coutrol eable with-
out the amplifier can be built from junk-box parts
in a few minutes.

The KS-1 Power Supply

The IKS-1 uses a single-section choke-input
filter with an 8 to 3C-henry, 500-ma. swinging
choke and an 8-mierofurad 4000-volt, capacitor.
The bleeder has four 60,000-ohm, 100-watt re-
sistors in series parallel to give u total resistance
of 60,000 ohms at 400 watts, un ample sufety
fuctor sinee the actual power dissipated in the
bleeder is about 150 watts. Static regulation is 10
per cent at a 300-ma. load and 15 per cent at 500
ma., with less than I per cent ripple, aceording to
the manufacturer’s ratings; in typieal ss.b.
linear service the regulation is 8 per cent on a
cyrrent swing from 180 to 600 ma.

The power transformer has two primary wind-
ings which muay be eonnected in series for 230-
volt supply or in parallel for 115-volt supply,
hoth connections giving 3000-volt d.c. output.
The primary windings may also be conneeted in
series neross a1 15-volt supply line to get 1500-
volt d.c. output with the sume current rating.

Although the basic cireuit of the power supply
is the usual, several features of its arrangement
are appealing. Not the least of these is the use of
ordinary household fuses, easily accessible at the
rear of the chassis. Anvone whose rig has been off
the air while he hunted frantically in radio stores
for the proper cartridge-type replacement will
appreciate this. Another example is the method
of turning on the plate power. A 60-second delay
thermal relay (Amperite 1156NO60) assures that
plate voltage cannot be applied to the 866 rec-
titiers until their filaments are properly warmed
up. Then, after the Amperite operates, the high-
voltage switch on the KL-1 — or whatever con-
trol device is used — can be thrown, operatiug a
d.p.s.t. relay which closes the circuit to the plate
transformer’'s primary. The usc of the power
relay lets the control cable carry only 100 ma. at
115 volts and keeps the 10 amperes at 230 volts
{or 20 amperes if the KS-1 is wired for 115-vol
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The KS-1 power supply is intended for stowing in any

convenient out-of-sight spot, so comes without a cabinet.

Protective covers for the bleeder and rectifier tubes have

been removed for this photo. The small tube on the chassis

is the thermal time-delay switch. Fuses, line cord, control

socket, ground terminal, and high-voltage output con-
nector are on the near chassis wall,

operation) off the control switch and inside the
power-supply chassis.

The KS-1 is not furnished in a cabinet but
employvs a steel chassis with the large components
mounted on top and with practically all the wir-
ing underneath. The filament transformer for the
8665, the filter capacitor, the choke and the plate
transformer have metul cases, the latter two com-
ponents being oil filled and hermetically scaled.
Protective perforated metal shells cover the
hleeders and rectifier tubes,

The baclk apron of the chassis carries the female
high-voltage connector (which takes male Am-
phenol fitting 82-38), ground connection, female
octal socket for the 6-wire control cable, 250-volt
20-ampere three-conductor cord, and two fuse
sockets. Dimensions of the chassis are 3 inches
high by 173{ inches wide by 13 iuches deep.
However, becuause of the cord and other tixtures
on the buck of the chassis, room to a depth of
about 17 inehes should he provided for the KS-1.
The greatest height of the supply, from the bot-
tom of the rubber feet to the top of the power
transformer, is approximately 117§ inches.
Weight is 95 pounds.

The kit goes together easily. Three evenings’
time with no goofing off to look at Matt and
Doc will probably enable you to finish and
test the power supply.

The KL-1 Amplifier

The Chippewa amplifier has two <4-100A
tetrodes in parallel with u choice of a number of
methods of operation. The umplifier can be
operated as a linear for s.8.b., a.m. (c.w., too) in
(lass ABy, or ean be driven in Class C for c.w.
work. In AB; operation there is a choice of either
tuned or untuned input circuits to the grids, the
former for driving the tubes from a low-power
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exeiter and the lutter for use when ainple driving
power is available. The possibility of plate-
modulated a.m. does not seem to have heen pro-
vided for since the by pass and blocking capacitors
in the plate cireuit do not, in general, have high-
enough voltage ratings to handle the audio peaks
at 100 per cent modulation,

The tuned grid circuit is push-pull so out-of-
phuse voltage can be obtained for neutralizing the
grid-plate cupacitance of the amplifier tubes. It is
link-coupled to the driving source, with the grid
tunk a sectional-wound tapped coil tuned by a
dual 50-uuf. variable. Five positions on the grid
Land switch are used for the five bands between
3.5 and 30 Me., while the sixth position connects
the r.f. input from the driver directly to the
4-400A grids, simultancously shunting a 170-ohm,
80-watt resistance hank from the grids to ground.
[n this untuned grid-input position the peak-
envelope driving power required is 60 watts for
full Class AB, exeitation of the wnplifier.

The pi-network output tank is designed to
couple the tubes to low-impedance loads. The
28- and 21-Me. sections of the tank coil are
silver-plated copper tubing, the former bheing
oriented so it is not inductively coupled to the
remainder of the coil. Two tank capacitors are
used, driven by a common shai't; one, a 50-uuf.
unit, is used alone on 21 and 28 Me. 'The second
capacitor, 150 upf., is paralleled with the first on
14 Me. and the lower-{requency bands, to provide
the additional eapacitance needed for optimum

The bottom of the KL-1 chassis is divided into three shielded
compartments. The output loading capacitor is at the left.
The center compartment contains the filament trans-
former for the 4-400As, bias-supply components, and
control relay. Grid-circuit components are at the upper
right, with the 4-400A sockets in the lower-right section.
Connectors along the rear (top) of the chassis include the
coax output fitting, coax fitting for the monitor pick-up,
ground terminal, control-cable connector, female connec-
tor for auxiliary controls, high-voltage connector, and
input coax fitting.

switching takes place automatically, when the
band switch is operated, through : wmechanieal
linkage and specially fabricated spring-contact
arrangement which contacts the capacitor sta-
tors. This is visible veur the center of the top-
view photograph. The output capacitor for load-
ing adjustment is a single-unit variable having a
maximum capacitance of 1500 ppf.

A useful addition to the circuit is a pick-up
loop mounted neur the tank coil and connected to
u length of coax cable which runs to a monitor
output connector on the rear chassis apron. This
permits sampling the r.f. output for oscilloscope
or other monitoring of a.s.l. output.

For AB; operation screen voltage ir obtained
from the plate supply through dropping resistors
and is regulated at 800 volts by a string of six
VR tubes. A 6DQBA clamp tube tukes control of
the screen circuit on Class C eaw. In the ow
position of the mode switch the TUNE setting of
the TUNE-OPERATE switch puts about 150 volts on
the sereen, ullowing the amplifier plate circuit to
be resonated without danger of running excesrive
off-resonance plate current. The TUNE-OPERATE
switch has no really vital function in AB; (ssB
position of the mode switch) operation, but
¢grounds the sereens when thrown to TUNE.

Adjustable negative fixed bias for the control
erids is furnished by o separate silicon-vectitier
supply. ‘This supply has sufficient output voltage
to cut off the plate current of the 4-400As, und its
full output is applied to the grids through con-
tacts on a control relay (included in the KL-13}
during receiving periods in s.s.b. operation. The
hias is, of course, returned to the seclected value
for AB; operation while transmitting. In the cw
position of the mode switch o second set of con-
tacts on the control relay breaks the 115-volt
control line to the plate power supply; the bius-
voltuge switching arrangement used in the ssB
mode is not operative in this case, In Class
operation the same fixed bias is used, with addi-
tional bias supplied by the voltage drop from grid
current in a grid-leak resistor. The clamp tube
holds the screen voltage to a low-enough value
without excitation (key up) so that the vualue of

An inside view of the KL-1 amplifier. The vertical tube
between the 4-400As directs cooling air against the
plate seals. The rear section of the plate tank capacitor
is paralleled with the front section when a spring contact
on the bakelite arm is forced between the inner ends of
the stator mounting rods. Screen resistors, regulator tubes
and clamp tubes are mounted on the vertical walls at the
right and rear.
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bias used in ABy is enough to cut off the plate
eurrent; thus there is no noise from the amplifier
when an electronic t.r. switch is used for e.w.
hreak-in. The KKXI-1 control relay. incidentully, is
wired to have its coil actuated by 115-volt a.c.
picked up from an external souree — speeificully,
from the TX-1 (Apache) transmitter when the
TN-1 is used as an exciter. In such cuse the plate
awitch in the TX-1 operates the relay.

A eantrifugal blower provides forced air cooling.
Lt draws air into an enclosed sub-chassis through
« filter and forces part of it up past the tube bases
and part through an air pipe which directs the
stream against the plate scals of the amplifier
tubes.

There are two panel meters. One mecusures
plate current at all times while the other may be
switched to read grid current, screen current or
plate voltage.

The filument transformer for the 1-100As iz
included in the amplifier unit. In addition to u

counector for the 6-conductor cable for the
primary power control of the KS-1 power supply,
there is a separate &hielded connector for the
high-voltage d.c. and a set of accessory terminals
designed to tie in the control circuits with the
Heath Apache transmitter and SB-10 Sideband
Adapter. There is nlso a pair of terminals for a
115-volt. antenna relay, these being in parallel
with the coil of the control relay mentioned
above.

The construction of the KIL-1 is such that,
once assembled, all cables must be disconnected
from the wmplifier before the chassis can be slid
out of the case. ‘Thus there are no aceess doors and
henee no need for interlocks. The cabinet height
is 11 inches, plus another %4 inch for the rubber
feei. Width is 1944 inches. Depth is 15 inches
with another inch for the knohs, but an additional
4 inches or so from the wull should be provided
to tuke care of the cables. Weight of the KI-1 1s
61 pounds. B. L. C.

The Drake 2-A Receiver

THE small package (12 X 7 X 9 inches) shown
in the accompauying photographs ir the new
Drake Model 2-A receiver, covering up to twelve
600-ke. crystal-controlled segments in the range
from 3.5 to 30 Me. Any of the twelve bands can be
scleeted by a front-panel switch. The receiver
comes cquipped with crystals for four amateur
bands, SO through 15 meters. plus one t00-ke.
range on 10 meters. Band-switch positions are
available for the addition of two other 600-ke.
ranges in the [O-meter band, plus five positions
for frequencies outside the amateur baunds, such
ws those used by MARS and WWYV.

T"he main tuning knob ig string coupled to the
large calibrated slide-rule dial on the recciver’s
front panel. The dial is marked in 100-ke. inter-
vils on all amateur bands and also has a similarly
divided 0 to 500 ke. scale for use on ranges ot~
side the amateur bands. The dial glass has a seale
marked in 10-ke. divisions and the tuning-control
knob has a dial marked oft in 40 divisions, cach
representing 1 ke. The positions of both the glass
and the dial on the knob are adjustable for culi-
hration alignment.

The block diagram in Fig. 1 shows the tube
line-up and the functions of the various stages.
A 6BZ6 pentode, Vy, operates as an r.f. amplifier
with its grid aud plate circuits gang-tuned
through a separate panel control lubeled pRE-
sBLECTOR. The basic range of the preselector
cireuit is 5.0 to 10 Me. Other presclector ranges —
there are tive altogether — are obtained by the
seldom-used method of shunting the basic tuned
circuitr  with eapacitunce or inductance to
change the resonant frequency. Capacitive load-
ing is used for the 3.5-5-Mec. range, while pro-
gressively smaller coils are paralleled with the
main inductances on the three ranges above
10 Me. Thus the complete 3.5-30-Mec. range of
the receiver is covered without any gaps, insofar
as the presclector is coucerned. The tuning of
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The Drake Model 2-A receiver is shown out of its cabinet
in this view. The cabinet and panel are finished in black
as are also the control knobs. The slide switches, arranged
along the front panel, are red. From left to right the slide
switch functions are: power on-off, Q multiplier on-off,
calibrator on-off, standby-receive, fast or slow a.v.c.,
2.4- or 4,8-kc. selectivity, diode or product detector, and
b.f.o. on-off. Tuning is done with the frequency-control
knob at the right of the photograph. Knobs along the bot-
tom of the panel, from the left, are the band-switch con-
trol, r.f. gain, sideband tuning, and audio gain. The pre-
selector tuning control is at the top left under the S meter.
Crystals for the receiver are plugged into the crystal board
at the left rear of the chassis. This view shows the 100-ke.
crystal calibrator (an accessory} in place at the rear
center,

this part of the recciver is independent of the
main tuning control, so the front end must be
peaked separately in actual operation.,

Signals from the r.f. amplifier are converted to
a first i.f. of 3500—4100 ke. in the pentode see-
tion of Vaa, a 6UR. Injection for the mixer is
provided by a crystal-controlled oscillator, Vg,
the triode scction of the 6U8. (On one tuning
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range, 35004100 ke., the incoming signals are
already at the intermediate frequency, so on
this range 724 simply acts as an additional r.f.
amplifier; Von is inactive in this ease.) On erystal
frequences between 4 and 20 Me, a Pieree oscil-
lator configuration is used aund the crystals osvil-
late at the fundamental frequeney. An overtone-
type circuit and crystals are used when higher
erystal frequeneies are required.

‘I'he second converter, a GBI, is tunable over
a 600-ke. range, changing signals in the 3500-
4100 first. i.f. to the fixed second i.f. of 455 ke.
The main tuning knob, labeled FrREQUENCY, con-
trols the frequency of the v.t.c. section of V3,
and is ganged with a variable capacitor that
tunes the 3500—1100-ke. grid circuit of V3. The
tuning range of the v.f.o., 20554555 ke., is the
same on all bands. The single tuning range to-
gether with 2 ceramic coil form and a double-
spaced capacitor in the v.f.o. circuit contribute
to good stability; Drake claims a maximum warm-
up drift of only 500 cycles.
Output from Vi at 465 ke. is coupled to the

View undemeath the Drake 2-A receiver. The band-
switch section is at the left, the sideband filter is in the
compartment at the chassis center, and the power-supply
components are at the right. Connections on the terminal
strip at the chassis rear (in the foreground) include an-
tennq, ground, a.v.c.,, mute and speaker {4 ohms). A hole is
provided in the chassis for a coaxial fitting if this type of
antenna connector is desired. The S-meter zero adjust-
ment, a screwdriver control, is at the left on the rear wall
of the chassis.
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third converter, Vi, another 6 BE6, which con-
verts the signal to the third i.f. of 50 ke. A fixed-
frequency oscillator, ulso part of Vi, operating
at 405 Ke. provides the necessary injection for
the conversion, A connection to the 455-ke. i.f.
is brought out to i four-prong socket on the
chussis rear for use in conjunction with an ex-
ternal @ mnltiplier. A panel switeh marked @
MULTIPLIER controls B-plus to one terminal of
this sockot.

The plate cireuit of ¥4 contains u tunable
sideband filter consisting of four high-Q) ganged
tuned circuits.” This filter has approximately
the same characteristics as the one used in the
Drake [-A receiver! — 2.4 ke. wide ut 6 db.
down, 8.5 ke. wide ut 60 db. down. However, in
the 2-A receiver it is possible to cut out two
of the tilter's tuned circuits by means of a switch
controlled from the front panel, and with these
circiits removed the selectivity of the filter is
about 4.8 ke. ut 6 db. down. The wider baund
width gives better response for n.m. reception.
The filter frequency cun be adjusted from the
panel, by a coutrol macked swEBAND, over a 6-
ke. runge. This spread is wide enongh so that the
pass band can be moved from onc side to the
other of the b.f.0. frequency for sideband selection.

Following the tilter is a conventional 50-ke.
i.f. amplifier, V5. The 50-ke. output then gocs to
two detectors — Vs, an a.m. diode detector,
and V7, 1 6BIS6 combined produet deteetor and
50-ke. fixed-tuned b.f.o. The output circuit of
the product detector includes a low-puss audio
filter to suppress audio frequencies above 3 ke.
Both detectors run continuously and the desired
output ean be selected from the pauel by a switch
marked rrop-piobe. The b.f.o. may also be
turned on or off from the panel.

The d.c. plate cireuit of V5, like that of the r.f.
amplifier, 1}, contains the S-meter bridge cireuit.

The audio signal, as selected from either de-
tector, is amplified in the triode audio preampli-
fier, Vs, which in turn is capacitively coupled to
the sudio power amplifier, V. Audio power out~
put is about 1 watt. (Good audio circuit design,
including negative feedback, accounts for the
low harmonie distortion (3 per cent) and inter-
modulation distortion (0.5 per cent) claimed by
the manufacturer,

“TRecent lKquipment, QST, November 1907
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As shown in the block diagram, the a.v.c.
line is applied to four stages of the receiver. The
last i.f. amplificr, 1’5, gets its a.v.c. voltage di-
rectly from the a.v.c. rectifier (through an i.f.
trap), resulting in an attack time constant of
only 100 psec. or so. This fust attack is effcctive
in reducing sudden noise peaks, or *pops,”’ some-
what after the fushion of an i.f. noise silencer. The
r.f. amplifier and first and third converters are
tied to an a.v.c. line which offers a choice of two
time constants, one with a decay ‘time of 0.05
second for a.m. reception and the other, 0.75
sceond, for s.8.b. reception. Terminals at the
rear of the chassis also allow connecting addi-
tional capacitance into the a.v.c. cireuit so the
a.v.c. time constant can be lengthened to suit the
individual operator. There is no provision in the
receiver for switching the a.v.c. off.

The receiver’s r.f. gain is manually controlled
through a potentiometer-adjusted negutive bias
voltage applied to the a.v.c. line. A 1N34 crystal-
diede power supply tapped off the power trans-
former secondary furnishes the negutive voltage
for the r.f. guin-control circuit.

The stBY-RCV switch on the front panel is ar-
ranged to open the a.v.c. system’s ground return
on sTRY, thereby applying the full output of the
negative hias supply to the grids of the gain-
controlled tubes. The switeh is also connected
to @ MUTE terminal at the rear of the chassis
so that a remote relay ean be used for send-receive
switching. With the switech (or relay econtacts)
open, the blocking bias is in scries with the a.v.c.
cirenit, which makes the muting rapid since the
voltage is not uffected by the a.v.c. time constant.

The 2-A’s power supply uses a 6X4 (Vo) full-
wave rectifier with a two-section capacitor-input
RC filter. It delivers an output voltage of about
150, with lower voltages tapped off the filter
resistors. The negutive supply delivers about 18
volts for the r.f. gain-control circuit. Power con-
sumption of the receiver is 40 watts at 120 volts,
60 eycles. Low power requirements plus light
weight ({5 pounds) make this receiver a natural
for Field Day. Although there is no voltage
regulation in the receiver, the manufacturer
claims a maximum drift of only 100 ecycles for a
10 per cent line voltage change — another ad-
vantage for Field Day!

Accessories availuble for the Drake 2-A in-
clude a crystal calibrator and a @ multiplier-
speaker combination. e E. L. C.

FEEDBACK
HQ-180 Frequency-Conversion System

In discussing the frequeney-conversion method
used in the HQ-180 receiver (June QST, page 42)
we misinterpreted the circuit information in the
instruction book, with the result that we did some
speculating on possible spurious responses which,
it turns ont, actually would not occur. The 455-
ke. gute 13 und converter tube 115 are connected
as described, but they do not operate simul-
tancously as we inferred. A scetion of the band
switch disconnects the screen voltage from the
tube not being used: also, the associated tuned
grid circuit is short-circuited by another section of
the band switch. Thus nothing can get through
from Vs, the first mixer, to i.f. amplifier 4
except over the intended path.

® Tectnical (orrespondence

THAT ICING BIT

75 Holland Lane
Itast Hartford, Conn,
Technieal liditor, QST

The letter from K21)HA in the May QST prompted me
to get u few additionul facts about his ice-melting antenna
system, Of prime interest was which side of the coaxial line
was connected to the melting half of the dipole, the power
involved and the size of the fecdline. Mr. Peed was kind
enough to reply promptly with the answers to my guestions,
and 1 sibmit the following explanation:

‘The antennas are fed with RG-59/U, and Cesco Dry-Fit
conncctors are used at the junctions. Transmitter was about
400 watts a.m. In all cases the melting took place on the
dipole halves that were connccted to the inner conductors
of the dipoles. My guess is that the heat generated in the
inner wire was readily conducted to itz dipole half, while the
heut (probably less) in the outer conductor was dissipated
through the vinyl covering and the case of the Cesco fitting,

Anyone for open-wire line?

-- Byron Goodman, W1DX
Box 266
Setauket, N. Y.
Technical Editor, QST

1 do not find the results reported in @87 for May. 1960,
pp. 51-52, 8o very surprising.

1f we assume that melting was due primarily to dielectric
heating of the ice itself and not /2R heating of the antenna
wire, we expect melting to start first on the side of the an-
tenna with the larger voltage to ground., Almost any an-
tenna, and particularly one fed with coaxial cable, will
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exhibit some unbalance to ground, and the voltages and
currents at corresponding points on the two sides will not
be exactly cqual. The presence of any current on the out~
side of the coax braid is an indication of this nnbalance.

As melting progresses, the unbalance will get worse due
to the capacity loading by the unmelted ice, s0 you can
end up with one side clean and the other ice-coated. With
higher power or a less eflicient antenna you woud also get
some /2R heating and the ice would eventually melt on
hoth sides.

Without more details on the antennas, such as which
side is connected to the center conductor of the coax, how
the lead is dressed with respect to the antenna, what neigh-
boring objects there are to affect capacity to gronnd, how
long the vuax is, and what it is connected to at the station
end, it i8 impossible to predict which side of the antenna
will have the higher voltage to ground. But [ think the iw-
portant point is that once melting has started the effect
will be to exuggerate the unbalance.

— H. Kuper, K2CU
-t
1411 Summit Ave.
St. Paul 5, Minn,
Technical Kditor, ¢ST':

Is it not true that the quarter-wave sections on which
the ice did not melt were those to which the shield sides of
the coux were connected?

If this is true, as | suspect, isn't it possible that the mat-
ter revolves around whether or not the coax has the neces-
sary number of quarter waves (electrical) in its over-all
length? If so, it would seem to follow that if the coax length
is not correct for balancing the r.f. in each half of the an-
tenna, then perhaps that antenna is only radiating half as
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much r.f. as it might — or at least eoncentrating it in one
hulf of its length and getting less eflicient radiation than
might be possible if it were radiating fully from both
halves. . . — Jack Morgan, WORA
421 East Christina
Fort, William
Ontario, Canada

Tochnical Lditor, QS7':

1 should like to add my humble two-bits worth to K2-
[DHA’s “Tt Beats Us, Too.”

(t appears that it is the information which was not sup-
plied that is significant, It xeems to me that there are two
poscibilities: either the ““dipole’” was not really a dipole,
due to faulty construction, or ~- much wore likely — it
stopped functioning as one under the icing conditions. 1s it
not easily possible that such heavy icing bridged the sup-
porting svstem at the end away from the house and pro-
vided a conducting path to earth, shorting out one leg of
the dipole? Failing that, the icing may have extended the
conducting length of one leg along its support (even a rope
would coat with ice and become a partial conductor) more
than the other, thus upsetting the normally-balanced
dipole. . . . — (leorge 4. Lord, VE3BYG

184 South Ave.
New (‘anaan, Conn.
Technical kiditor, QST:

. .. Isn't the obvious answer his coax drive? A good
discussion of the problems of such a drive i given by King,
Mimno and Wing in their book, ‘ Transmission Lines, An-
tennas and Wave Guides,” McGraw-Hill, 1945, first edition,
page 144 ff. . . . The half of the dipole connected to the
enax shield will be nearly at ground potential, so very little,
if any, ice melting on that side would result.

By devising a suitable balun for insertion hetwceen the
enax and the dipole antenna, Mr. Peed could probably in-
crease his transmitting efliciency appreciably, and inci-
dentally melt ice off both sides the next time he tried it.

A balun of coax sevtions might he rather clumsy, with
only the usual 50- or 75-ohm line available. tle might, there-
fore, use a I:1 transformer, unbalanced to balanced. 1t
would be simple to make and mount. The shunt inductance
could be tuned out by a shunt condenser, either calculated
ot actually adjusted on the ground with a dummy load.
‘I'his would give sotne broadbanding of the antenna, too,
43 u sort of bonus,

~J. Kelly Johnson

o Tectnical TFopico

Satellite Ionization

He article by Ray Soifer, K2QBW, in this
Lissue describes an effeet which, st the very
least, is subjeet to 2 number of explanations. The
original report of John D). Kraus — well known
o hams as W8JK — in a letter published in the
March 1958 Proceedings of the Institule of Radio
Engineers created quite u stir among scientists
specializing in the ionosphere, with considerable
doubt being expressed that an object moving at
satellite velocity could ionize the atmosphere
sufficiently to cause appreciable refiection of
rudio »signals. The interpretation Dr. Kraus
placed on his observations also wus questioned,
since quite similar data were shown to be ob-
obtainable at times when no satellite could have
heen in the critical region for reflecting signals
hetween two fixed points.t

The controversy led to holding a special con-
ference of interested scientists at the Naval Re-
search Laboratory early in 1058.2 On the basis
of existing knowledge of the atmosphere and the

U Lotter from . D. Hendricks, jr., G. W. Sweason, jr.,
and R. A. Schorn, of the University of llinois, {’ros. {.12.E.,
Oectober, 1458, p. 1763.

? The conference proceedings were later published in a
sperial report, ‘‘Interaction of Satellites with the lono-
sphere.”

daty on meteor “bursts’”’ accumulated during
vears of observation, a muthematical analysis of
the conditions necessary for sufficient ionization
indicated that the chunces of getting reflections
from satellite trails were very slim. Added to
the possibility of alternative interpretations of
the ohservations, this led to the conclusion that
the evidence did not firmly support the reflection
theory. "Thus it was highly probable that the ex-
planation would have to he sought elsewhere.

So far as we know, that is where the mutter
still stands, in the minds of the majority of
propagation specialists. 1t is very difficult to
establish proot cither oue way or the other: re-
liance has to be placed on statistical analysis
since refleetions from meteor trails, for example,
are not only indistinguishable from the satellite
reflections that are sought but are also very much
more common. No doubt it will take a lot of
further observation to establish proof, cither
way, that will be aceeptable all around. In such
an effort to settle the question, hams can possibly
contribute by giving K2QBW 1 hand in the pro-
gram he has planned for further observations
this coming Fall.

—G.G.

Color Coding of Semiconductor Diodes
and Rectifiers

IF vou have used erystal diodes lately you've
probably noticed that some are marked with
a series of eolor bands. A standard svstem of
color coding has been adopted by the Iilectronie
Industries Association for jdentilication of scmi-
conductor diodes and reetifiers having type num-
bers in the “1N —" serics.
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In the new coding system the “1N” prefix is
left out of the color scheme, und the color bands,
which are coded in accordunce with the tabula-
tion on the next page, indicate the JIEDEC! type

! Joint Flectronic Device Engincering Council, an indus-
try committee which has such standardization under its
wing.
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number that follows the letter “N”’. Diodes hav-
ing two-digit numbers are coded with a black
band followed hy second aud third bands having
colors indicating the two numbers. If for any rea-
son a suffix letter is required it is indicated by a
fourth band. FKor example, black-orange-yellow-
brown indicates a IN34A.) Diodes with three-
digit numbers are coded with the sequence num-
bers in the first, second and third bands. If a suffix
letter is required, it is shown with a fourth color
band. On diodes with four-digit numbers the cod-
ing is in four bands of the sequence numbers fol-
lowed by a fifth black band. If a suffix letter is
required it is indicated by a colored fifth band
which replaces the black band.

A double-width band, which also identifies the
eathode-terminal end of the diode, is usually used
a8 the first band. However, an alternative method

Clolor ende for identifying diode and reetifier type num-
bers. -~

Number Calor Suffix Letter
0 black —
1 brown A
2 red B
3 orange (&)
4 yellow D
5 green B
6 blue 0
7 violet —
8 oray —
9 white —_

uses equal band widths with the entire set of
bands clearly grouped toward the cathode end.
[n either cuse the code is read from the cuthode-
to-anode end.

—E. L. C.

o Now Apparatus

The Autronic Key

T}m unusual-looking key in the accompanying
. photograph was designed specifically for use
with an electronie keyer. Although it is small (the
base measures only about 313 inches square) it
weighs about 214 pounds so there is little tend-
ency for it to “walk.”’ Nonskid rubber feet also
insure stable operation. All of the imnportant
components of the mavement ure adjustable. The
paddle is made of two plastic picces of the same
size 8o that the keyv may be used by both right-
or left-handers. The s.p.d.t. switch econtacts are
of silver alloy. The key is manufactured by the
Klectrophysics Corp., 2500 West Coast Highway,
Newport Beach, California.

Back Copies and Photographs

Back copies of QST referred to in this
issue are currently available, unless other-
wise indicated, from our Circulation De-
partment. Please send cash or check —
50¢ for easch copy — with your order;
we cannot bhill small orders nor can we
ship c.o.d.

Full size (8 by 10) glossy prints of
equipment described in QST by staff
members (only) can be furnished at $1.50
each. Please indicate the QST issue, page
number, and other necessary identifica-
tion when ordering, and inciude full
remittaunce with your order — we do not
bill nor ship c.o.d.

July 1960

et
“25Years Ago 7

tbls zzzom‘}z

JuIy 1935

.+ . The League was looking ahead in July, 1935 — to
the international radio conference which would be held in
Clairoin the winter and spring of 1938, The ARRL was col-
lecting data and argnments to holster the 1/, 8. delegation
against efforts by Kuropean governments to cut into the
atateur bands. The League was successful in holding ama-
teur frequencies . . . sound familiar?

. The issue 25 yeurs ago fearured equipment for
the portable station and technical articles included W3LW's
“Radio Equipment of General Utility,” W6EQL’s discus-
sion of a genemotor crystal-controlled portable using 6-volt
tubes, WIROF's experimental station on wheeis, W3KCP's
complete battery-operated nortable station — plus a group
of urticles on non-portable cquipment und three pages of
hints for the experimenter.

. Correspondents were distressed by bootleggers on
the higher frequencies.,
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HEN I decided to build a new rig it was
;K/ agreed that the station must be more in

Keeping with the surroundings — a den
shared with the XY L.

For special reasons it was decided that the
station should occupy a corner space which
placed a limit on the physical size of the equip-
ment. It secmed that a console type of construc-
tion offered the most compact and cleanest
method of housing the various pieces of equip-
ment usually found in a ham station, without
having to remove any of the permanent station
equipment. The photo indicates what has turned
out to be reasonably successtul both from an
aesthetic viewpoint and in convenience of op-
cration,

Dimensions are not too important for those
who may wish to construct a similar console as
they will have their own particular space prob-
lems hut the following external dimensions are
given so the reader may get a proportional con-
eept not given by the photographs alone. The
console measures 55”7 wide, 45’ high overall and
36’ decp. The working space is 34" wide and 25"
deep at the center and desk high — 30", The
two end pedestals are 16" wide outside measure-
ment. This dimension was dictated bv the size
of a standard 14" X 17" chassis. The knee-hole
does not run through to the back but stops 23"
from the front of the cousole, the space hehind
heing taken up by a standard 14 X 17" chassis.
The ronsole is constructed on a wood framework
of 2" % 2" fir. The members are doweled where
necessary and otherwise lap jointed, glued and
screwed. The outside covering is 14" fir plywood
sprayed with Roxuatone. The end pedestals are
built on 4/ hoxes which serve to form a kick space
and facilitate the use of a vacuum cleaner.

The cud pedestals house the three power sup-

#2547 Thompson Avenue, Victoria, B.C.
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. A Console

for the Home

Station

BY GEORGE J. ALEXANDER,* VEZXZ

plies and associated circuits. The one on the right
is occupied by the high voltage supply at the bot-
tom and on the second deck a sereen supply
electronically regulated. The high voltage supply
is a full bridge type using four 866 rectitiers. ‘The
transformer for this supply is not mounted on the
chassis but is bolted down to the bottom of the
pedestal. The rectifier tubes, filter chokes and
filter capucitors, together with the filament
transformer are mounted on u 17”7 X (4" X 3"
chassis. This chassis is arranged to slide on angle-
iron track and to engage contacts mounted on
the inner end carrying the 110 a.c. for filament
transformer and the high voltage from the sce-
ondary winding of the high voltage transformer as
well as the high voltage d.c. for the final plate
voltage. This type of coustruction permits the
chassis to be removed by simply pulling it out.
There is in series with the primary of the high
voltage transformer a voltage regulation trans-
former which is controlled from the power panel.
This control ullows altering the high valtage
from 1100 volis to 2200 volts in small steps.

The sereen supply chassis is earricd on similar
angle iron slides mounted half way up the pedes-
tal. This chassis carries 2ll the components of a
500-volt. eleetronically regulated supply inelud-
ing the filter chokes and capacitors. The regulat-
ing control potentiometer for this supply is
brought out to the power control panel and per-
mits control of the sereen voltage from 300 volts
to HUD if needed.

The pedestal at the left is provided to carry
the 1000-volt power supply for the modulator
tubes. Both pedestal doors are provided with
interlocks.

The space behind the knee-hole is occupied by
the speech amplifier and modulator, together
with the low power supply for the amplifier. All
of these are mounted on 17/ } 14" X 3" chassis
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with plug-in eonncetions at one end to facilitute
removal for servicing.

Looking at the panels from the operating posi-
tion, the narrow panel at the right is the power
control panel earrving three round volt meters
for the high voltage, the screen voltage, and the
modulator plate voltage at the top of the panel.
The square meter below measures the modulator
plate current. The two knobs control the high
voltage variable power supply and the screen
voltage variable supply. The three panel lights
indicate which circuits are on or off. The four
toggle switches ut the bottom set up various cir-
cuits, while the two push buttons control the a.c.
relay for the whole rig, on aund off.

The transmitter is the large panel on the right.
The meter at the right indicates final plate cur-
rent. The one on the left is switched for current
measurement of the various low current circuits
in oscillator, butfer and driver circuits and final
screen current, The large dial at left i= v.f.o.
tuning and the one on the right controls the final
tank tuning. The knobs across the bottom control
the various circuits. The transmitter is patterned
after the 500-watt rig described in recent ARRL
Handbooks.

The small center panel carries the controls for
the antenna coupler which is similar to the “Z”
Match described in (JST. The meter at the top
right is the modulation indicator set up with a
scope for 1009, modulation at full scale. The left
meter indicates forward and reflected power on
the feeders. The knob at the bottom switches in
a Jummy antenng for tuning,

Behind the next panel to the left is the
NC-240-T) Receiver and immediately below are
the eontrols for the monitone aud an audio-filter.

The lust panel (out of view in the photograph
and immediately opposite the first panei de-
seribed) carries the presclector and the ¢ Multi-
plier. The power supply for the monitone, sudio-
filter, preselector and ¢ Multiplier is mounted
vertically on a panel in the space behind the last
panel at the left just described.

No attempt is made to Jdescribe the various
cirentits as these are mostly covered in the hand-
hooks and maguzine articles. Clontrol of the rig,
however, is somewhat unusual in that switching
the rig from transmit to receive und back to trans-
mit is controlled from the kev, while the rig is
turned on and off by two push buttons. Depress-
ing the push button at the bottom left hand side

of the power panel operates a 110 volt a.c. relay
which is wired to hold in on contact. ‘This relay
is the main switch and can only operate when the
automobile ignition lock shown at the bottom
panel under the transmitter, has been turned to
“on.”’ Closing the main switch turns on all fila-
ments in transmitter and receiver and auxiliary
power supply and energizes the selenium rectifier
d.c. power supply serving the various other d.c.
relays controlling the rest of the rig. Because
mercury vapor rectifiers are used in the main
power supplies a time delay relay is used in the
a.c. leads to the primaries of these power supply
transformers. This relay is set to close 40 seconds
after the main switch has been closed. * nce this
time delay relay has closed. as indicated by a
panel light, the rig is in the receive position. A
touch on the hug closes u number of relays in the
following sequence: opens the center tap of the
receiver power transformer disabling the re-
weiver, also closes a relay which grounds the an-
tenna leads to the receiver, actuates the antenna
relay from receive to transmit. This antenna
relay also has a contact which cnergizes the relay
in series with the a.c. to the primaries of the
transmitter power supplies. These relays all hold
in until the trausmission is finished. When a
spring-loaded switch mounted on the side of the
bug is depresse« this opens the circuit which holds
in the control relay and all relays now drop out
und the station is again on receive. When the
station is on phone the bug is used simply as a
control switch, except that another relay con-
trolling the modulator is now in the cireuit and
the vacuum tube kever is disabled. A single ro-
tary switch on the transmitter punel changes the
mode of operation from c.w. to phone hut control
of the station is still by bug.

All units which are huilt on standard 17" X
14/ X 3" chassis, i.e., power supplics, transmit-
ter, modulator and receiver, are monunted on 15
angle iron slides. The chassis are fitted with suit-
able plugs and jacks at the rear and handles at
the front so that they may be pulled out for serv-
icing. The handles are visible on the transmitter
and receiver in the photo.

The rig described has been in operation at this
QTH for over four vears and has proved most
couvenient. The author has no hesitation in
recommending the console type of construetion
for housing the station to those hams who still
to build their own. [gsT—]

L Strays s

The South Plains Amateur Radio Club of
Lubbock, Texas, is sponsoring a project for Boy
Scouts to beknown as Region Y “Jubilee on the
Air.”

Clubs in the region will set up equipment at
arca campsites during the national Boy Scout
‘“Jubilce Camporce” July 22-24. Scout§ can
ragchew and join code practice units during the
camporce. A net for the three-state Region 9
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area will have a net frequency of 7220 ke. on 40
meters with a national working frequency of
14250 ke. on 20.

The Jubilee will be on the air from 9 A.M. to 2
p.M. and from 5 #.M. to 7 r.m. Saturday, July 23,
and from 6 A.m. to 10 A.M. on Sunday, July 24,

K7AWI offers this formula: FCC violations
equal the sum of the squares licensed.
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Retreading An Old-Timer

BY GEORGE D. SNELL,* K6VTC, EX-6AKM

to be passing a supply store aud you wander

in. liverything looks strange and yet somehow
familiar. All thosc smaurt, streamlined cubinets,
square meters with plastie faces, incomprehensi-
hle gadgets of all shapes and sizes that you never
saw before, und yet all bearing a family resem-
blance to the old breadboard haywire you once
knew so well. They might even be their space-age
descendants.

You pause in wonder and look. Then you pick
up a QST and thumb through it.

“They're still publishing this,”” you comment
rather superfluously, to oue of the clerks.

“You bet they arc: and it’s still the old ‘Bible’
of ham radio.” he replics.

“I ean remember when it was my ¢ Bible’ too,”
vou say, thinking back across the hazy yvears.
*1 was a ham in the days of Ford spark coils aund
glass-plate condensers.” You remember some of
the construction articles in QST and how you
oncee tried to wind the sceondary of a high-tension
transformer.

“Well, you ought to get back in the swim,”
vour friend suys. “You'd find it's more fun
than cver.”

You shake vour head. ““No, 1 guess I've for-
gotten too much. I'd never be able to puss the
exams they must give nowadays. All I had to do
when I got my ticket back in 1925 was answer in
longhand a few simple questions and copy ten
words a minute.”

He smiles and hands you a copy of How tn
Become a. Raulio Amatenur aud Radio Amateur's
License Manual. Just for the heck of it, you buy
them.

That, brother, can be the best dollar invest-
ment you ever made in your life, and I am not
kidding. That dollar puts yvou back in circulation,
gives you a new interest in life, harnesses your
thinking to a hobby that can make vour retire-
ment years full of meaning and enjoyment, and

—[T cun begin very innocently. You just happen

" %1289 Glen Eyrie Ave., San Jose 25, Calif.

maybe even prolong your time on earth because
of that.

If you are a “retrecad ham,” as I um, you will
know what I wn talking about. You'll know, for
instance, that a re-submersion in amateur radio,
after an absence of, sav, thirty or forty ycurs,
can be like falling in love again, or finding a little
cupful of water from the Fountain of Youth,
It will. of course, ‘“‘take you hack” to your
yvounger days (because, as you progress in your
new incarnation, you'll find that ham radio
hasn't changed so very much after all) but this
isn’t its greatest charm. It's the re-entering of a
world at once familiar and strange, of learning
again some of the things vou once knew, and of
learning anew things that sparkle and gleam with
interest.

So vou take home vour ARRI hooklets and
read them. They ring bells through page after
page. They conjurec up memories — your first
c.w. transmitter, that UV201 whose plate turned
bright red if you made a reasonably long dash,
that detector-uud-one-step  Reinartz  receiver
which wuas vour pride and joy, of the Hertz
antenna you clipped to the plate of the 5cr,
and the 24-jar chemical reetifier that was »o
nearly a dead short on the sccondary of your
transformer that all the lights in the housc
dimmed when you pressed the key, of the pecu-
liarly pleasant smell of ammonium sulphate as
the solution boiled between the lead and alumi-
num clectrodes of that highly incilicient rectifier.

You know for a fact that you haven’t forgotten
the code any more than vou've forgotten how
to ride u bicyele or roller skate, ¢ven though you
haven’t done any of these things for over u quar-
ter of a ceutury.

And the beauty of the equipment picture in the
booklets! You never have seen anyvthing like this
slick gear, so professional-looking you can hardly
believe it could have descended from the erude
components yvon used to own. Now, you learn,
transmitters not only have outgrown ‘“master
oscillators,”” but even erystals, beenuse there is a
mysterious entity known as a v.f.o.! What this
may be puzzles you for a while beeause, seurch
as vou will, the ads never give o hint. Finally, if
vou dig into the Handbook, it all hecomes clear;
and you marvel at this great boon that allows
4 carrier to be moved at will in the bands.

But it is all so scientific now: vou have to
know where you are in the spectrum, you have to
keep detailed. logs, you must mounitor for conel-
rud, and then, there is the ogre of TVI, which
you never had to contend with in your time.
True, you had to worry about BCI, but, that was
usually simple to cure with an r.f. choke in your
power supply and maybe a trap in the neighbor’s
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antenna cireuit, Maybe, you reHeet, hamn radio
1950's style is too darned scientific for a 1920’s
type ham — one who can remember when W6AM
was 9ZT, und 6CGW and 6AWT were the DX
champions of the world.

However, by this time you're too fur along in
the License Manual to take these reections seri-
ously. A lot of this stuff you actually know!
It hasn’t all changed. In fact, when you cover up
the answers. you hind you can get maybe ten
per cent of them correetly without half trying.
You know you couldn’t face yourself if you
didn’t at least make a try at getting that license
again. So you try — and wonder of wonders, you
succeed!

That day, when you walk out of the FCC office
knowing you've passed, is one you won’t, forget.
And when the little white envelope comes in the
mail about six or seven weeks later, and you tear
it open to see what your new eall will be, then,
my friends, you are really living!

With fresh confidence you pore over catalogs,
compare power for power, cost for cost, and fi-
nally decide you'll buy a kit and build your
transmitter. The receiver is a  monumental
problem because every one looks so nnbearably
attractive. You examine the spees, point hy
point, compare, admire, weigh your pocketbook
in the balance, and then — presto! seleet the one
you knew you liked best all along.

Your antenna poses a rather more wserious
problem because vou can't shinny up trees the
way you uscd to do, and the XYL won’t let you
tromp around on the roof, starting leaks. If you
have a sympathetic voungster in your house, or
in vour neighbor’s, you corral him, and the all-
band trap, the vertical, the folded dipole, or the
heam, goes up with much less difficulty (there are
s0 many lovely skywires now - you can smile
when yvou think of your ancient cage and flat-
top). .

Although your eyes aren’t us good as they used
to be. you find you can solder wires to these new-
tangled ministure parts, and the kit transmitter
begins to take form. It’s fun to scc the thing
coming, to life in your hands. When you finally
plug it in, connect that dummy antenna (G0~
watt light globe), and at resonance it burus to
full brilliance, you know you're back where you
belong. You know it even more ufter that first
tremulous handling of the key as vou male your
first QSO and find you can send and copy just
about as well as when you left off.

Well, if it all begins so unobtrusively, much as a
little spring develops into u trickling stream
in the uplands, your re-entrance into ham radio
grows like the swift brook, the roaring cataract,
and finally the hroad and deep river, as you navi-
gute ugain the mainstreams of our unique hobby,
handling traffic {so much more efficiently nowa-
days with the many traffic networks), pursuing
DX thow differently now — with what precision
and effectiveness through the use of power, direc-
tivity, I7-tube triple-conversion reccivers), rag-
chewing (here the hobby hasn't changed one
whit: the boys on 40 meter c.w. are as loquacious
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and friendly as they were in 1925), or construct-
ing gear (and what a fantastically expanded
ficld there is here, virtually limitless as clectron-
ics increasingly affect our lives in the age ahead).

Retread? Perhaps a better word for it is re-
born, back into an interest that will provide u
challenge as long as you live. S

Silent Keps

T is with deep regret that we record the
passing of these amateurs:

WICNZ/WI1EA, Alexander R. Johnson, Cranston,
R. L.

WI1UVC, Charles Wax, Boston, Mass.
W2BX, Sid L. Rusack, Vineland, N. J.
WA2ISL, William }. Casswell, Miller Place, N. Y.
WinﬁB. Thomas J. Phillips, Atlantic Highlands, l
W2WWK, Franklin L. Kellsey, Scotia, N. Y.
W3TWL, Leon H. Williams, jr., Downingtown, Pa.
W4IJW, Richard G. Smith, Dyersburg, Tenn.
W4SWC, John N. Lesslie. Salisbury, N. C.
W4TPO, Ernest I'. Dickson, Nashville, Tenn.
W54XG, W. Irving Abbott, Dallas, Texas
W5BUS, Harry Deane Loveland, Houston, Texas
W5FCO, John B. Hussey, Shreveport, La.
WS5IDK, Jesse: M. Hilton, West Monroe, La.
K5IDW, Olin H. Collins, South Norfolk, Va.
KSMDC, Dewey V. Teague, Fort Worth, Texas
W6EFYU, Norman L. Olsen, sr., Altadena, Calif.
K6PZJ, Leon A. Chernus, Los Angeles, Calif,
K6ZJN, Lt. Col. Wayne W. Woodward, Hamilton
AFB, Calif.
K7IDN, Jack C. Miller, Pendleton, Ore.
W7JWD/W7AMD, Leslie F. Hay, Winlock, Wash.
W70SC. Gustave A, Piehl, Cottage Cirove, Ore.
W7RPY, Eldon G. Montgomery, Ogden, Utah
ex-8ACS, Warren R. ("ox, Oberlin, Ohio
K8IIXU, Jess A, Davy, Fiqua, Ohio
TW8MZW, Arnold J. Hoyng, Coldwater, Ohio
ex-WNSQWL, Walter A. Ridd, Parkersburg, W. Va.
WIELU, Robert W, Nelson, Indianapolis, Ind.
K#DQK, Raymond E. Warmbrodt, St. Louis, Mo.
W@GGI, Franklin P>, Sehoberg, IMinland, Minn,
WRICD, Bernard H. Wendt, North Kansas City,
Mo,
WoSXI, James ‘I'. Penn, ‘I'rinidad, Colo.
VE3APS, R. A. R. MacDonald, Toronto, Ontario
VE7ALL, Fred C. Wood, Comox, Bt. Columbia
VE3VA, W. Bert Bridger, Ballarat. Victoria,
Australia

M
51




K9KCY patrols the sand-bagged levee with a walkie-
talkie, with river level plainly visible.

As emergency reports go, this one is
Sfairly routine, and only part of the whole
story of the floods in the Mississippi
Basin earlier this year. But **a picture is

worth a thousand words,”” and this re-
port was tcell documented with photos.
See “With the AREC™ for reports of

work done elsewhere in the floods.

A Factual and Pictorial Account
of Emergency Communications
in the Area around Quincy, Ill.

Western Illinois Amateurs in the
Mississippi Flood

ment have played an important part in an

emergency. During the recent serious flood
danger, the Western 1llinois Radio Club furnished
communications for the National Guard and
Levee (‘ommissioners around the Quincy-Meyer,
Hlinois, arca.

On April 3, the awmateur group was called to
Meyer, Ill., to supply communications betwecen
levee work parties and Meyer levee headquarters.
The frequency used was 146.9 Me. f.m. There was
also a radio link on 3940 ke., with both c.w. and
phone between Meyer and Quincy. The existence
of this communications circuit was a major factor
in holding back the flood at Meyver.

At the same time, another group set up shop in
the urea south of Quincy: this was organized by
WOBIV.

ONCE more radio amateurs and their equip-

Inside the communications bus, K9JFS works at one of the
two operating positions. This position contacted walkie-
talkies on the levee, who then used megaphones like the
one shown at top to communicate with
levee workers and supervisors.

(3ld Man River kept on rising. On April 5, ufter
fighting all day to hold the levee, it was decided
that the situation was hopeless unless » new
approach was made. Poor roads and inadequate
communications made it impossible to reach
trouble points in time. After consulting WOKRC,
a new plan was cvolved for maximum usc of poor
back rouds and communications procedures,
copied after the plan used by WIBIV and his
gang south of Quincy, which operated a total of
144 hours solid.

Karly in the morning of April 6, members of the
Western 1llinois Radio ('lub moved equipment to
West Quincy, Mo., and manned it until April 9, a
total of 76 hours. During this time, the river
reached record heights and many scrious condi-
tions developed; but prompt communications
enabled men and cquipment to reach trouble

Here is the converted school bus used by the Western

Illinois Radio Club as a c.d. mobile communications control

center. It can be used from any location, stationary or in

motion. Note the boards added to the levee (background)
to hold back the raging Mississippi.
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This neat mobile communications package, left, is owned and operated by WTBI (in photo) and was used in the

area south of Quincy. W@TBI at his operating position inside the mobile van.

spots in record time, und the levees never reached
the actual breaking point. At least four times as
much work was accomplished after obtaining
radio communications than on the days before.
Equipment. used consisted of buse stations, mo-
hileg and hand-carried units, on 2 and 75 meters.,
Amateur equipment was also installed at the
U, 8. Corps of lingincers’ mobile hase at Quiney,

thus tyving all communications together at oune
point and placing about 20 miles of levee under
continuous rudio communications,

Who did this? These are the amateurs: AYs
KTQ CKV.LID KOJJFS KCY U'UD RILR UUP
PCE AAJ RHU GZO MRM, A NV9s SBM VFF,
H9s KRC HLW WXK AENX GQK BIV IBR
KNH LKG and WYTBL. -— Reported by K9JFS.

A.R.R.L. QSL BUREAU

The function of the ARRL QS Bureau system
is to facilitute delivery to amateurs in the United
States, its possessions, and Canada of those QSL
cards which arrive from amateur stations in other
parts of the world. All you have io do is send your
QSL manager (see list below) u stamped self-ad-
dressed envelope about 414 by 914 inches in size,
with your name and address in the usual place on
the front of the envelope and yvour call printed in
eapital letters in the upper left-hand corner.

W1, K1 — i L. DeCrenier, WIGKK, 109 Gallup St.,
North Adams, Mass.

W2, K2 — North Jersey DX Ass'n, Box 55, Arlington, N. J.

W3, K3 — Jesse Bicberman, W3KT, P.O. Box 40, Bala-
Cyowyd, Pa,

W4, K4 — T"homas M. Moss, W4HYW, Box 614, Municipal
Airport Branch, Atlanta, Ga.

W5, K5— Brad A. Beard, W5ADZ, P.O. Box 25172,
t{ouston 5, Texas.

W6, K6 — Ban Diego DX Club, Box 16006, San Diego 16,
Calif.

W7, K7 —Ralem Amatcur Radio Club, 1NO. Box 61,
Ralem, Oregon.

W8, K8 — Walter i, Musgrave, W8NGW, 1245 E. 187th
St., Cleveland 10, Ohio,

Wo, K9 — I, ¥, Oberg, WSO, 2601 Gordon Drive, Floss-
moor, {1l

W@, K8 — Alva A. Smith, W@DMA, 238 Last Main St.,
("yledonia, Minn.

VEt1 — L. 1. Fader, VE1FQ, P.O. Box 663, Halifax, N. S.

VE2 - CGieorge (. (londe, VE2YA, 188 Lakeview Avenue,
Pointe Claire, Quebeec.

VE3 — Lexlie A, Whetham, VE3QL, 32 Sylvia Crescent,
Hamilton, Ont.

V24— Len Cuff, VEALC, 286 Rutland St., St. James, Man,
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VE5 — Fred Ward, VE50P, 899 (lonnaught Ave., Moose
Jaw, Sask.

VE6 — W. R. Savage, VE6EO, 833 10th St., North Leth-
bridge, Alta.

VE7 — H. R. Hough, VE7HR, 1684 Frceman Rd., Vic-
toria, B. C.

VE8 — Earl W. Smith, VESAT, P.O. Box 534, Whitehorse,
Y. T.

VO1 — Frnest Ash, VO1AA, P.O. Box &, St. John’s, Newf.

VO2 -~ Douglas B. Riteey, Dept. of Transport, Goose Bay,
Labrador.

KP4 — ki, W. Mayer, KP4KD, Box (061, San Juan, I’ R.

KH6 — Andy H. Fuchikami, K116BA, 2543 Namanu Dr.,
Honolulu, Hawaii.

KL7 — KL7CP, 310-10th Ave., Anchorage, Alaska.

KZ5 — Catherine Howe, KZ5KA, Box 407, Balboa, C. Z.

Kentucky — The Second Annual Greater Louisville
Hamfest will be held on Sunday, July 31, at Monogram
Hall, Generul Electric Appliance Park, Louisville. No fur-
ther details available at this writing. FFor further info con-
tact W, J. Johnson, W4HOJ, 3710 Grandview Ave., St,
Matthews.

New York — The North Country Radin Club will hold
its annual outdoor hatufest on July 17 at the Norfolk Rod
and Gun Club in Norfolk. All amateurs and their families
are invited. For further information contact Ben I, DeClue,
jr., K2SAC, Edwrads, N. Y.

Pennsylvania — The annual hamfest of the South Hills
Brass Poundersund Modulators will be hield on Sunday, Aug-
ust 7, at the Musecum Building, South Park Icairgrounds,
South Park. Pittsburgh. Preregistration is $1.50. Swap and
shop. For further information contact Anthony P. Trnosky,
W3ZQC, 4503 Mollenauer St., Bethel Park,

(More on page 63)
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New System of Answering and Grading Amateur Examinations

FCC Written Exam Procedure Changing

Py, URING the next, tew months i new system of
D answering amateur operator license exami-

nation questions will be put into effect by
the Federal Communications (fommission. The
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purpose is to reduce the time required for eximi-
nation grading by the Commission's field office
personnel.

In the present system, each question is repro-
duced with five possible answers, only one of
which is correct. The applicant enters the num-
ber of his choice on u line helow and to the right
of the question aud answers,

In the new svstem, the questions and their
multiple-choice answers will be prepared on one
set of papers, but a separate sheet is provided
tor the murking of the applicant’s choice of the
correet answer. 3ee the udjacent illustration
showing a portion of an answer sheet. A sample
question and the method of marking the correet
answer is shown ulong the left-hand margin.
Blanks which the examinee must fill out will also
he found in this margin,

The upplicant reads a question from his set of
papers, determines his choice of the unswers
(labeled A, B, C, D and E), and then with a soft
lead peneil blacks in the uppropriate spot. on the
examination answer sheet, He should make only
one mark for each answer. Pencil is preferable so
the examinee can crase and change his choice of
answer if he realizes — before the cowmination has
been completed, of conrse — that he has made a
mistake. In making such corrections, the er-
roneous marking should be crased completely. As
only one answer is correet, and because the grad-
ing is done mechanically, the question will be
counted wrong if more thau one lettered answer
space (for a given question) is blacked in. even if
one of them happens to be correct.

The unswer sheet must not be folded or muti-
lated in any way. This is to permit rapid and
accurate handling by field office personnel doing
the grading.

Marking of answer spaces prior to the begin-
ning of the written examination or prior to open~
ing the envelope containing the examination
questions will constitute disqualification and will
subject the examinee —— und, in the case of 4 mail
examination, the examination witness — to pen-
alties for participation in a fraudulent examina-
tion. Velunteer examiners lake note.

The answer sheet contains spaces for auswers
to u total of 150 questions. However, the number
of questions for each class of examination will not
be changed for the present. Although the ques-
tions will he numbered sequentially, the first
question may not start with number 1. For ex-
ample, question numbers of the 20-question
Novice examination may be | through 20, or 21
through 40, or 41 through 60, ete. Likewise, the
50-question Technician, Conditional and General
C'lass examinations may be numbered 1-50, 51—
100 or 101-150.

It is expected that use of the new system may
begin ut some field offices in July and August.
Present plans are that each office will exhaust its
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supply of the old style examinations for a given
eluss before heginning use of the new questions
and answer sheets. The scope of the (uestions
will be modified only to a minor degree, if any.
Instead of requiring the examinee to draw dia-
grams, multiple choice diagram «uestions will
be provided. For example, the examinee should be
prepared to choose: the correct place to counect
a neutralizing eapacitor in an amplifier; the cor-
rect, name of an oscillator circuit; the correct
descriptive name for a power supply circuit; the

correct: descriptive name for an r.f. filter cireuit,
ete. It is planned that the number of diagram
type questions will be considerably expanded in
the near future. ‘Che next edition of the ARRL
License Manual will be modified accordingly.
The e¢xaminee should have little difficulty, if
any, in writing the examination if he reads and
follows the instructions curefully and thoroughly.
This system is already being used for some com-
mercial operator examination elements.
o5T—]
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Giamfest Cale

Alabama — The Gulf Coast V.H.F. Picnic will be held
at the Giulf Shores Stute Park, Gulf Shores, on July 17, I'un
for nll. Bring your family and a picnic lunch. Six meters
will be monitored for mobiles. For further information
contact Jacob (i. Thorn, KSHUW, Rt, 2, Box 161, Pascu-
woula, Miss.

Alaska — The Arctic Amateur Radio (!lub of Fairbanks
will sponsor the 190 All-Alaska hamnfest on Auxust 12, 13,
and 1t. Housing is being arranged for out-of-town guests
at u nominal cost. I'or rescrvations, contact I'lorence M.
Robinson, KL7AZJ, Box 735, (follege, Alaska.

California — The Ramona Radio Club will hold its
annual picnic from 9:30 A.M. to 4 p.M. Sunday, July 31 at
Barnes Park on MePherrin and Newmark Avenues in
Monterey Park. Tickets are $1.75 from WGIDTF,

Idaho — The annual WIMU hamfest will be held in Big
Springs, 1daho, cn August 5, 6 and 7. There will be events
of interest for all. Cabins and poud campgrounds are
avuilable. For further iuformation, contact Helen M.
Maillet, W7GGV, Route 1 South, Pocatello.

I1linois — The 3rd aunual picnic of the Six Meter Club
of Chicaxo will be held on Sunday, August 7 at Spring Rock
Park, Western Springs. ‘Thig is located at 47th and the ILi-
nois 'I'n}lway. The club station, KOONA, will be on 50,4 Me.
to ¢uide mobhiles. Plenty of parking space, adequate facili-
ties, puwues, swap table, ete. Registration is $1.00. For
further information contact Bowen (. Finfrock, K9PIZ,
1909 W, 67th St., Chicago 34,

Hlinois — The Quad-Co. Radio Club will sponsor the
third annual hamfest of the Breakfast (‘lub on Sunday,
July 31, at Terry Park near Palmyra. ‘I'he Illinois Kmer-
wency Net will hold a meceting, and all other groups are
invited to weet at the hamfest, giving prior notiee to the
hamfest committee, Bring vour own basket lunch. Sand-
wiches and soft drinks available on the grounds. Mobile
talk-in on 3.873 and 29.t Me., from 0400 to [100. All sorts
of contests and games. including golfing und fishing. Bring
your swap gear. Registration is $1.00 in advance, or $1.50
at the gate. l'or tickets write to Dule Llliott. KYSKJ, Box
134, Loami.

Illinois — The Radio ("lubs of Central Illinois are spon-
soring the Central lllinois Radio Amateur Fienic (CIRAP)
on Sunday, July 17, at the 4H grounds in Allerton Park,
ncar Montecello. Nn charge. Lunches and refreshments
available. For further information contact Roy A. Cartier,
WOMUD, 1333 Buena Vista Ave.. Decatnr,

11linois — I'he Shawnce Amatcur Radio Association will
hold its annual hamiest on July 31 at the DuQuoin State
TFairground. A sideband dinner will be held Saturday eve-
ning prior to the hamfest, For further information, contact
I'rances May, K9JJE, 807 South Russell, Marion.

Indiana — The 11th annual v.h.f. picnic sponsored by
the Wabash Valley Amateur Radio Association will be
held on Sunday, July 31, at Turkey Run Btate Park,
about 40 miles north of Terre Maute, near hichway 41,
This is un outdoor alfair, and if you do nnt care to bring
vour own basket lunch, food is available at the Park Hotel
and Restaurant. l'urther information is uvailable from Ken
Mier, KOEFO, 2446 Cleveland Ave., Terre Haute.

Kentucky — The 1960 MO- AR,K KY hamfest, spon-
sored by the I"aducah Amateur Radio Club, will be held on
Sunday, July 10, at Noble Park Community House, Padu-
cah. This will be an all-day get-together, with a hig noon
meal, Entertainment for children and non-ham adults. No
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registration fce. For further information. contact H. (.
Dunning, W4NBS, 3716 Alemeda rive, Paducah.

Maryland — The Maryland Fmergency Phone net will
hold its annual picnic on Sunday, July 24, at the Ciaithers-
burgh Kair Cirounds. Gaithersburg is located on Rt. 210,
about four miles northwest of Rockville. Registration will
commence at 0400, The fee is $1.00, including parking and
free soft drinks. Adequate picnic facilities and refreshments
will be available, 'There will be programs for the wives und
children as well as the sale and auction sessions for the ONs.
Mobiles will be monitored on 3820 ke, and on 6 and 2 me-
ters. Tickets are available from M EPN merbers, or may be
purchased at the pate. Further information is available
from Harrison W, Eppes, K3GZK, £11 Crafton Rd.. Bel Air.

‘I'ennessee — ‘T'he annual hamfest of the (Chattanoowu
Frye Amateur Radio C'lub will be held on July 30 and 31,
Tickets are $1.00, plus $3.25 Saturday steak banquet. There
will be a barbecue lunch on Sunday at 4 small additional cost.
For further information, contact Ward Buhrman, W4QT,
Box (3. Chattanooxa.

Virginia — The tifth annual Graveyard<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>