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- TYPICAL UNITS

LS-10X Shielded Input
Multiple line (50, 200 50, 500,600, etc.)
= = s - ~—9 to 50,000 ohms . multlple shielded.

LS-18 Plate to Two Grids
Primary 15,000 ohms.
Y 95,000 ohms C.T.

st
il

> LS-30 Plate to Line
== l15.010(1) ohms to multiple line ... 15 db.
evel.

A b6

I
}
I SC A, T LS-63 P.P. Plates to Voice Coil CASE  1LS-1 LS-2 1S3

R — Primary 10,000 C.T. and 6.000 C.T. suited -

H % to wllliamson. MLF ul.-linear circuits. wz@m gh, 4.7/16% 513/

i i 5,775, 10, 15, 20, idth.... 2%" 3% 5%

E I a 3 onme 20ttt Height .3~ 4-3/16” 4-11/
B Unit Wt.3 Ibs. 7.5 Ibs. 15 Ibs

HIPERMALLOY series
This series provides virtually all the
characteristics of the Linear Standard
group in a_more compact and lighter
structure. The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalloy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and low hum pickup. In-
put transformers, maximum level +10db.
Circular terminal layout and top and
bottom mounting.

A-10 Line to Grid
Muitiple line to 50,000 ohm grid.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-

....,..
H
A EEEC

mote amplifier and similar 2 Acis] A-18 Plate to Two Grids n J
o & 15,000 ohms to 80,000 ohms, primary an
equipment. The frequency response is 5 17 N - e st

within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above.
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A-20 Mixing Transformer

fine for mixing

e

b mikes, lines, etc.

s8] A-26 P.P. Plates to Line

i!,o.ooo ohms plate to plate, to muitiple
ine,

1
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OUNCER CASE
Diameter ... ...
Helght

Unit Welxht [T
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Export Sales: International Division, Raytheon
Mtg. Co., Waltham, Mass. Canada: Goulg
Sales Co., Montreal, P.Q.

On the 15th of May, 1960, SSB-AM-
CW transmission was inaugurated
from HVICN, Vatican Radio, VATI-
CAN CITY. Domenico Petti, Custo-
dian and official operator, is shown
with Bill, WOAC, and Loris, I1CL, at
the recently completed station. Equip-
ment is Hallicrafters SX-101A Receiv-
er; HT-32A Transmitter, HT-33A
Kilowatt Amplifier; HA-1 Electronic
Keyer; and R-47 Speaker. Domenico
operates on 20, 15 and 10 meters.

hallicrafters {}) company

Cbicago, llinois, U.S.A.




At home or on the highway you get single
sideband and CW fixed station performance
with this mobile Collins KWM-2 Transceiver.
It covers all amateur bands from 3.4 to
29.7 mc. Visit your Collins Distributor

and try the KWM-2 for use in your ham
shack at home or the one on wheels.

Comefo
the Western
5SB Convention at
Santa Barbara, Califor-
nia, Sept, 30-Oct. 2. For
registration, write W6ZHH, Box
568, San Pedro, California.
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WG6SAI 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




It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES

Rugged. [.ow drift,

40 and 80 Meters, PR Type Z-2

fundamental oscillators.
power output. Stands up under maximum crystal currents. Stable,

High activity and

long-lasting; *+500 cycles

Hermetically sealed:

27,000 Ke.,

Third Overtone, PR Type Z-9A

calibrated
+3 Ke.; 050" pins

$2.95 Net

25,000 to
$4.95 Net

24,000 to 24,666 and

6 Meters, PR Type Z-9A

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

FCC assigned frequencies in mega-
cycles: 26,965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.035,
27.055, 27.065, 27.075, 27.085,
27.105, 27.115, 27.125, 27.135,
27.155, 27.165, ’7 175, 27.185,
27.205, 27.215, 27.225; calibrated
7 to .005%. \Be sure to specity manu-
tacturer of equipment).....$2.95 Net

CITIZENS BAND CLASS “D"
Type Z-9R, Receiver
Specify LF. frequency, also wheth-
er receiver oscillator is above or
below transmitter frequency. Cali-
brated to .005%. (Be sure to specify

manufacturer of equipment.)

$2.95 Net
Type Z-9R, Radio Control

FCC assigned frequencies in mega-
cycles: 26995, 27.045, 27.095,
27.145, 27.195, '27.255; calibrated
to .005%. (Be sure to spccify manu-
facturer of equipment).....$2.95 Net

Type 2XP

Suitable for converters,
dimensions as Type Z-2.

1600 to 12000 Kc., (Fund.) #5 KCuroomrrreraeannen $3.45 Net
12001 to 25000 Kc. (3rd Overtone) =10 Kc........... $4.45 Net

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

experimental, etc. Same holder

BI.UFFS

‘ 9 O UNCI L
EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U. S. A.

Fifth overtone; for operating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Aec.,

£15 Ke.: 0507 pins.

$6.95 Net

COMMERCIAL TYPES

Commercial Crystals available from
100 Kec. to 70 Mc. Prices on request.

Type Z-1, MARS and CAP

(O fficial asalgned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Ke......... $3.45 Net

Type Z1, TV Marker
Channels 2 thru 13...$6.45 Net
4.5 Mc Intercarrier,

1) $2.95 Net
5.0 Mc. Signal Generator,

1% oo $2.95 Net

10.7 Mc. FM, IF,

01 e $2.95 Net

Type Z-6A,
Frequency
Standard

To determine band
edge, To keep the
V'FO and receiver
properly calibrated.

100 Ke. .. 36.95
Net

Z-6A

|OWA



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, espccxallv Leugue members, are invited to report station activities on the first of each

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

otlicial elected by tnetnbers in each Section.

Radio club reports are «lso desired by SCMs for inclusion in WSZ'. ARRL Field Organization station appointments are
available in the areas shown to qualified League members holding Canadian or }C'C amateur license, General or Condi-
tional Class or above. These include ORS, O£S, OPS, OO and OBS. SCMs also desire applications for SEC, EC, RM and
PAM where vacancies exist. OKS appointment is available to Novices and Technicians.

lwastern Penngylvania
Maryland-Delaware-D, ('
Southern New Jersey
\Western New York
Western Pennsylvania

WIZRQ
W3BKE
K286

K2HUK
W3UHN

Allen R. Breiner
Thomas 8. Hedges
Herbert. ¢!, Brooks
<'harles ‘T, Hansen
Anthony J. Mroezka

(llinols WYPRN
Indiana WwaswpD
Wisconsin WOKQR

tidmond A, Metzger
«‘lifford M. Singer
Cieorge Wolda

North Dakota
South Dakota
Minnesota

WHOHVA
WORRN
WHIkJZ

tarold A. Wengei
J. W, Stkorskl
nIrs. Lydia 8. Johnson

~ Wentucky

Arkansas W5ZZY
Loutsiana W5FMO
Mississippl W5MUG
W4uIO

~{ilmon M.

Giolngs
Thomas J. Morgavi
Floyd ', Teetson
R. V. Ingruham

Tennessee

W4sUD
Michigan WR
Ohio WRA L

Robert A, Thomason
Rulph P. Thetreau
Wilson k. Weckel

WIEFU
W2TUK
W2ZVW

lmstem New York
N. Y. ¢!, & Long Island
Northern New Jersey

tiearge W. Tracy
Harry J. IDannals
Fdward Hart, jr.

Towa WOBDR
Kansus

Missouri

Nebraska

Russell B. AMarquis
Raymond k. Baker
C:o0. Goseh

Charles E. MeNeel

i“onnecticut

Malne

Kustern Massuchusetts
Western Alassachusetts
New Hampshire

Rhode Island

Vermont *

victor L. Crawford
Jefirey L. Welnsteln
krank L. Baker, jr.
Perey (', Noble
Robert H. Wright
John k. Johnson
Mrs. Harriet Proctor

Alaska
Idaho
Montana
¢regon
‘Washington

Johin P. “I'renl

Mrs. Helen M Malllet
Ray Woods

Hubert R, MeNally
Robert. B ‘Thurston

T Hawall

Nevada

Santa Clara Valley
kast Bay

san f‘runcisco
Sacramenuto Valley
San Joaquin Valley

hamuul H., Lewbel
C*harles A, Rhines
W Conley Smith
W. Southwell
Lmun.rd R. Cleraldi
Jou J. O'Rrien
Rulph Saroyan

North Carolina
;?uth Caroltna.

rgin
West Vlrglnh WRIM

Riley Fowler
l)r J. 0. Dunlap
Robert L. Follmar
Dronald B. Morris

WABWJ
W7QWH
K5IQL
W7AMU

Clolorado
1'tah

New Mexico
Wyoming

C'url L. Smit
omas H. Miller
ewell I, CGireene
D. Branson

Alabal K1AOZ
E.Jstnrn F)orldn WAKGJ

Western Ilorida W4RKH
Cieargia WACES
West Indies (Cuba-P.R.-V.I) KP4DJ

C‘anal Zone KZ5RV

Wliilam L. Dotherow
John ¥, Porter

Willlam F, Kennedy
William \erner

Ralph E. Harvey
THWESTERN

Los Angeles
Arizona

Ban Dieg

Santa H.Lrb'u‘a

SOU
Albert ¥, Hil, §r,
Keunneth P, Cole
Don stansifer
Robert A. Hemke

WSBNG
WSDRZ
W5QEM

Northern U'exas
¢)klahoma
iouthern Texas

L, L. Harbin
Adrian V, Rea
Roy K. Exxleston

Marltime VEIWR

\ E3NG
E2DR
VE6KC
VEZJT
VT
VESHR

Ontario
uebee

Albher

mmsh ‘Columbla
“ukon

Manitaba

Saskatchewan

*0ihietal appointed to act temporarily in the absence of a regular official.

ch!mrd \V Robnrts
. W. Skarstedt

Keupeth G, Curry
Peter M. Meclintyre

M. 8. Watson
H. R. Horn

ATLANTIC DIVISION__.

—.-CENTRAL DIVISION
DAKOTA DIVISION .

DELTA DlVISlON
GREAT LAKES DIVISION

HUDSON DIVISION .
1138 North Country Club Drive

MIDWEST DIVISION
NEW ENGLAND DIVISION.
NORTH“’ESTERN DIVISION
PACIFIC DIVI%ION
A
ROANOKE DIVLSIO

ROCKY MOUNTAINl DIVISION

SOUTHEASTERN DIVISIO

WEST GULF DIVIQIO

'ANADI AN DIVISION

¢12 Race 5t.
)2 Culver St.
(00 Lineoln Ave.
211 Rosemont Drive
475-5th St.

Tam; q

W.Lshmgton 21, D. C,
Palmyra

Buffalo 26

Donora

20 South 4th st.

Springneld
Indianapolis
Manitowoe

S21-14th S
1900 8. Aenlo Ave,
1258 Van Buren St.

Rismarck
ﬂloux Falls
At

). Box 207
.»:29 Bmullcu St.

105 \\'mt l"),l‘k Drive

uisceola
Metalre
Jackson 4
Kingsport

526 Fustwood Drive
"""U‘) W. Six Mile Road
2118 Tusearawas 8t., \v.

()wensboro
Detrolt
¢‘anton 8

RID 1, Arbor Lane, Dix Hills
51 Washington st

Schencctady
tHuntington, L. I.
Pnlllipsburg

X007 North erth Ave.
1014 Lincoin

7118, lmkl'md at.
Route 3, RFD

Marshulltown

North Platte

RFD ’). Hmdley Rough Rd.
79 Caleb 8
91 Atlantlc ut.
K &t Dennis St.
18 Pine st.
30 krult St.
P. 0. Box 9

Dunbury
Portlund

North Quiney 71
Westtield
(‘oncord
Pawtucket

Tount. M lddlebury

. Box 82
Routc 1, South

IIQUR R.F. Madlson 8t.
700-318t Ave., N.E.

tsodiak
Puc.xtelln

Pnrt l'md 16
Heattle 15

67 Cuesta Vista Drive
200 South Seventh 8t.

4500 C 1yuxa Ave.

A-5th
204 F. Towuaend Ave,

Honolulu
Elko
M|outerey
Jixo
San Fruncisco 12

Rio Linda
Fresno

ox 143
P. (). Box 447
1057 Dune St,
1111 Alexander Place

Morgauton
Rock Hill
Norfolk 3
Falrmont

070 Locust St,
14/0 l«' 3[]45 st.

t Second Bt
'<42 ~<oum Klk

Denver 20
Halt Luke Clty
Roswell
<‘usper

ON
RID 1, Box 90-B
Box 7295, Ludlam Branch
404 Elllott Rd.
1687 Fairway Hill Drive, 8.1.
563 Ramon Llovet

Rox 1§
DIVISION__..__. .

Adger
Mluml 55

Fort Walton Beach
Atlanta 17
Urb. Truman

 Rio Pledras, P, R.
Balboa Heights

%81 No, hillard Ave.
4142 North 18th Ave,
4427 Pescadero
728 W. Mission

Rialto
Phoenix

Ran Diego 7
Santa Barbara

1515 C:almont
917 Osage
1109 Vernon Orive

Fort Worth 7
Muskogee
Clorpus ('hriaty

3
170 Norton Ave,
§2 st. Johne Rd.

11114-%0th Ave.
A81 West 26th Ave.

719 Tanark st

2121 Ewart Ave,

St, Stephen, N. B.
Willowdale, Toronto, Ont.
Pointe Claire

AMontreal 33. P. Q.
Tdmonton, Alta.
Vancouver, B, C.

Winnipeg
Ragkatoon




40,000 WATTS

SHIPPED, INSTALLED AND OPERATING

IN ONLY FOUR DAYS

OFFICIAL U. S. NAVY PHOTOGRAPH

From the time the AN/FRT-40 left the shipping de-
partment at TMC to the time the switch was thrown at
the U. S. Naval Radio Station at Annapolis, Md., actu-
ally less ithan four days elapsed.
The ccompletely new concept in high power tfrans-
Write for Bulletin 206—GPT-40k  mitter design applied to the GPT-40K is only a part of
ond Bulletin 207B—GPT-10K.  the whole story in the new approach to transmitter
The design and construction being employed at TMC.

TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK
7

g
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interestin omcteur radio s, the only essenhol quahf:cahon, owner- )
ship of o transmitfing siation and knowledge of the code are nof.
prerequnsne, clthough full voting . membershlp is grcnted only to

19361940

GEORGE W. BAILEY. W2KH, _19«)-(952

President . . . oo .GOODWIN L, DOSLAND wmsN
g vMoorhend Minnesofa - S
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Vlce President’.” .. . Vi ALEX REID, VEZBE
#0240 logan Ave $t Lombeft P. Q,, Canads
Secrefary .. U LEA LBUDLONG, WYBUD
38 La Salle Rcod, West Hartford, Connecticut

Treasurer. . . +:DAVID H. HOUGHTON
38 La Sclle Road Wesf Hurtford Connecticut

¢ _® _'"0 .-

A, L BUDLONG, WIBUD *
.FRANCIS E. HANDY, ‘W1BDI .
GEORGE GRAMMER, WIDE
=JOHN_ HUNTOON, WILVG
"/PERRY F, WILLIAMS, W 1UED

GEORGE STEVANS, iR, KT I.VW
38 La SaMe Road, Wesr Harrford Connecncut :

General Monager =0 o,
Communications Manoger
Technical Director . . S
Assistant General Manager
Assistant Secretaries

HARRY_M. ENGWICHT.

DIRECTORS

NOEL B. EATON.......0ivteusscaanen
.R. 3, Burlington, Ontario
Vice-Director:

Atlantic Division
L.ILBFR.T L CROSSLEY W3YA
Dept. of E.E., Penna 8tate University
State College, Pa.
Vice-Nirector;Edwin S. Van Deusen. . .... W3L(‘P
3711 McKinley St., N.W., Wash.(nzton 15, D. C.

Central Division

OHN G, YLE «.viinsasssiens,y- WIGPI
4331 N. Wlldwood Ave., Milwaukee 11, Wis.
Vice-Itrector: Philip E. Haller .. ........ W9HPG
6000 8. Tripp Ave (,hlcago 29, Il.
Dakota Division
LHARLES G. COMPTON............ WABUO
1011 Falrmount Ave., St. Paul 5, Minn.
Vice-Director: Martha J. shirley.........WPZWL
Box 78, Black Hawk, 8. D.

Delta Division
SANFORD B. DE HART. ........c.. W4RRV
237 8. Purdue Ave., Oak Ridge, Tenn.
Vtce-/)lrector Vlctor Canfleld............ \W5BSR

x 965, Lake Charles, La.

Great Lakes Division

DAN. A E. CARTWRIGHT............ WARUPB
2979 Observatory Ave., Cinclnnati &, omo

Hce-l){rector Robert B. Cooper. . ....... AQA
142 Guild 8t., N.E., (.mnd Raplds 5, Mlch
Hudson Division
MORTON B. KAHN............ «oes W2KR
22 Birch Hill Rd., Great Nec Y.
Vice-1){rector; Lloyd H. Nlanamon. “’2"011

709 Seventh Ave., Asbury Vark, N. J.

Midwest Division

ROBERT W DENNISTON....... .. WONWX
Box 6431, Ncwton. Iowa

Tce-/){rector; Sumner H, Foster.......... woGQ
2415 Linden Dr., 8.E., (_cdnr Raplds, lowa

New England Division

MILTON E. CHAFFEE,............. WIEFW
53 Homesdale Ave., Southington, Conn.
Vlce-1)8rector; Carmine A. Polo. .. ........ Wig8Jo
17 Park St., West Haven 16. Conn.
Northwestern Division
R. REX ROBERTS..........c0000u.0 .W7CPY
837 Park Hill Drive, Bulmgs. Mont.
Yice-Lirector: Harold W. Johnston...... 7PN
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Pacific Division
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P. LxNIER ANDERSON, JR........WiMWH
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Hce-utrector Joseph I'. Abernethy. .. ... W4ARC
768 Colonial Drive, Rock Hill, 8. C.

Rocky Mountain Division

CLAUDE M. MAER, JR.. ... WoIC
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Vice-Director: John H. Sampson, Jr.. ... W70CX

3618 Mount ®gden Drive, Ogden, Utah

Southeastern Division
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“It Seems 10 Us...”

NEW FRONTIERS

The saga of amateur history is exciting,
and our pust is studded with outstanding tech-
nical and operating achievements. Hardly a
month goes by without there being some new
event which emphasizes the excitement of
amateur radio and points out that there are,
forever, new fields to conquer.

Such 2 month was this July. It was a month
of new records on u.h.f., punctuated with re-
ports of near success, and then final achieve-
ment. It was the sort of month that throws
copy deadlines all askew, but for good reason.

The first intimution that something was
brewing came on Sunday, July 17, when
WIHDQ was helping time a sports-car rally,
but had sort of a preoccupied air throughout
the proceedings. Not until the next day at the
office did he confide that he had been tipped
off that W1FZJ had succeeded in bouncing
1296-Mec.  signals into W6HB’s setup in
California and that a two-way exchange was
in the offing. By the middle of the weck we
were getting more details, but the real news
was that signals had been bounced both ways
off the moon between euast and west, on 1296
Me. "

Imagine — two-way transcontinental com-
munication on 1296 Me! Such frequencies are
ordinarily thought of as being useful only
from one side of town to the other, vet these
fellows had talked with each other clear across
the country, with the signals actuully travel-
ling a half a million miles in the process. Few
people, indeed, in this world have had the
privilege of participating in such an historic
event; our hats are off to W1F¥FZJ, W6HB, and
all the others who took part so successfully.

But wait! This was not the only exciting
u.h.f. news of the month. Right in the middle
of all the 1296-Mec. hubbub came word that
KH6UK and W6NLZ had done it again ——
this time the Pacitic had been spunned, on
432 Me. The signals of KH6UK were heard
loud and clear in California, and only some
local receiving difficulties at KH6UK pre-
vented this from being two-way between the
Mainland and the Islands on 432 MMe.

It is this sort of uchievement which helps
write the record of amateur performance in
the public interest. In 1944 the Federal Com-
munications Commission held extensive hear-

ings covering the entire frequency spectrum,
requiring esch radio service to appear and
present its case justifying continued use of the
public domain of the frequency spectrum, plus
new assignments in the v.h.f. region and
above. At thut time the League, on behalf of
the amateur radio service, suid (in part) con-'
cerning the territory above 50 Me.:

“You will -understand cur immense en-
thusiasm to get hold of the very high fre-
quencies and the superhighs after the war. It -
has been the constant history of amateur.
rucio that its pioneers explore and open new:
territory at successively high-frequency fron-
tiers for the use of the amateur body generally
and to the benefit of the whole art. We want
v chance to apply, to the problems of amateur
communication at such frequencies, some of
she new knowledge born of this war. Although
shere has been u great increase in man's
knowledge of such frequencies in the last few
years under the impetus of military necessity,
we can be certain that the surface has hurdly
been scratched, that much work remains to
be done, that there are untold treasures to
unearth to the subsequent benefit of man-
kind. This art definitely needs the application
and ingenuity of the amuteur in this part of
the spectrum.”

Amateur achievements in July, 1960, are
simply an unusually-spectacular example of
the foregoing principle. We are not so naive as
to argue that the amateur service pioneers in
technical developments today in the same
way and to the sume extent as in the earlier
development of the lower frequencies; the
complexity and expense of microwave gear
handicaps the great majority of amateurs and
prevents our service from ‘‘ competing’’ on an
equal basis with the billions of dollars now
being poured into research of the upper reaches
of the spectrum. But no amount of money
can buy ‘the amateur spirit in reseuarch,”
that lively curiosity which often transcends a
mere professional call to duty, and which was
certainly the inspiration behind the W1FZJ-
W6HB and WENLZ-KH6UK feats. It is that
heart-interest in the art which is carried by
radio amateurs from their own avocuation to
all the other fields of radio, and can be said
to be the fundamental reason for America’s
leadership in technical electronics. [asT—]
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WI1BU and W6HB Make First Amateur Lunar QSO

Coast to Coast Via the Moon on 1296 Mc.!

LONG-CHERISHED amateur objective was
A achieved early in the morning of July 17,
L when Sum Harris, W1FZJ, Medficld, Mass.,
first heard a signal other than his own, reflected
from the moon. Four days later the second hurdle
was cleared, and the first lunar QSO hy amateurs
was on the record. It had been a long, hard pull
for fam and other members of the Rhododendron
Swamp V.H.F. Societv (\W1BU), and u shorter
but no less spectacular crash etfort by the Eimac
Radio Club of San Carlos, Cul. (W6HB).

Sam had been at it for years. Several tremen-
dous arrays had been erected above and amid the
pines at Medfield in an attempt to make a moon-
bounce contact on 144 Me. Echoes of a sort were
recorded several times, but even with a huge 128-

_element array rigged with an ingenious system for
tracking the moon the returns were discourag-
ingly weak, and few and far between. After end-
less hours of back-breaking labor und patient
testing, the gang at W1BU wsadly came to the
conelusion that if a lunar QSO was to be made the
work would have to be done all over again, on a
higher frequency.

The logical frequency for the new effort ap-
prared to be 1296 Mec. Here it is now possible to
achieve truly low-noise receiver performance, and
eificient operation of a I-kw. transmitter is prac-
tical. With a parabolic reflector of reasonable size
4 beam sharp enough for moon-reflection work is
within the realm of practicality for amateurs.

MOON CHARACTERISTICS
MEAN DISTANCE FROM EARTH: 238,000 Miles
DIAMETER: 2,160 Miles
RADAR CROSS SECTION: 10'? Square Meters

MASS.

SAN CARLOS ¥
CALIFORNIA o7
EARTH

Path of 1296 Mc. Signal of W1BU/W1FZJ — WéHB
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Work toward this end was begun by WIBU
about a year ngo.

"The problems were many, ull revolving around
the need for high stability and accuracy in several
fields. 1f you are to have more than a few minutes
in which to conduet tests, the untenna array must
track the moon. You don’t just aim in the generaf
dircetion of the moon und blust awuay, hoping tor
the best: vou rig up some kind of automatic
system that will put your beam squarely on the
moon und keep it there, for howrs. To get the
needed sensitivity in the receiver vou go to a
bandwidth of 100 eyeles or less. This means a
high order of precision in several departments,
and it imposes stability problems most amateurs
have never dreamed of. Before you dash out to
your corner radio store for the necessary parts,
vou first solve 4 whole buteh of thorny mechani-
cal and electrical problems. Then vou work, worls,
work — and work some more.

There are probably few amateurs with the
financial resources needed to huild and operate a
1296-Me. moon-bounce station, und if there are
those who could afford it they would need help to
perform the physical labor involved. Thus, moon
bounce becomes un ideal project for an ambitious
radio club group, and the first lunar QSO resulted
irom two such cooperative efforts. The Rhodo-
dendron Swamp V.h.f. Society had a backlog of
experience with big antennas. They ulso had
access to eonsiderable seientific equipment and
know-how. The 18-foot parabolic reflector (1), S,
Kennedy Clo. ). the 1296-Me. parametric amplifier
(Microwave Associates), and the kilowatt kly-
stron amplifier (Eimac) were * promoted.” But
that still left a vast amount of construction of
typicul ham make-do style, und plenty of man-
hours and foot-pounds of labor. A high-stability
exciter and the necessary moon-tracking antenna
mount and drive had to be designed and built, us
did the 1296-Me. converter and 1000-eyele and
100-cvele filters for the reeeiver.

Somchow this was finally done, with results
somewhat as shown in our pictures, and by the
end of May, Sam was able to announce that the
WI1BU moon-bounce station was working — and
receiving its own cchoes consistently for hours on
end. Now, who would match the effort so that
actual communicating could be tried?

‘The challenge was picked up by 0. H. “Hank”’
Brown, W6HB, of Eitel-McCullough, Ine., Sun
Clarlos, (fal. Rallving members of the Eimae
Rudio (}lub, Hank put them to work on w crash
program aimed at making the first amateur
moonbounce (SO, und incidentully a new 1296-
Me. DX record.

The Eimac group were ready for their first test,
July 17. Moonrise was at 1 most inconvenient
time, but that didn't hold the gung at \W6IHB

QST for




back. Tests were started as soon as the moon was
above trees and power wires, or about 0200 PST.
Almost at once, Sam heard the signal from
W6IHB, weak and barely discernible in the noise,
but a signal other than his own, at last! Then
followed three hours of testing both ways, with
the telephone line acruss the continent busy all
the while.

Reeeption at W1BU was considerably better
than at WGHB, due at least in part to the use of a
100-cyele filter at W1BU. When Sam switched to
IOOU-Cyclc bandwidth there was little or nothing
to be heard of W6HB. Communication was only
partially successtul for two reasons: the signal at
WG6HB was just too weak to copy, and keying of
the transmitter at the western end moved the
frequency just enough so that it slipped out of
the passband at WI1BU. With 100-cycle selectiv-
ity, that ean happen even when little or no fre-
quency shift is audible on the beatnote.

Several weak spots were turned up by the first

§'DISH ON POLAR MOUNT
( DIPOLE AT FOCUS

clMAC

WITHMODIFIED —
TUNING soxss\ J.

SWITCH BY
BOLTING ANO UNBOLTING
FLANG DIRECTIONAL
[

ANDREW i"““
H1 HELIAX CABLE I 4 _§ UH) HELIAX

test. The dish st W6HB was serounged from sur-
plus; it was rusty and in nonc too good condition
otherwise. Before the next test it was coated with
aluminum foil obtained from a nearby grocery
store. Perhaps more important, the 100-cycle
filter was added in the receiving setup. Tests
were set for July 21, beginning at 0600 PST.

The moon had been clear before, so the simple
sighting-tube method had been quite sutisfactory
for lining up the W6HB dish. This time there was
fog, and furthermore the moon rosc close to the
sun, making visual sighting extremely difficult.
Finally they were lined up, and transmissions
began at WGHB. The signal cume through im-
mediately at W1BU, peaking some 8 db. above
the noise level, though with a rapid flutter fade
which made copy extremely difficult.

Using a 3-letter code for ““no signal, some signal
or good signal,”’ reports and calls were ¢xchanged,
and the first two-way amateur communication
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The four photos on our cover this month
give some idea of what was involved at
each end of the lunar QSO. The top pair of
photos show the dish and the gear ut
W1BU, with W1FZJ looking at what hath
been wrought. The pair of pictures at the
hottom show the W6HB dish at the left
and at the right is W6SAI tuning up some
of the gear. Sce above and pages 62 and
65 for more details.
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Some idea of what it takes to get across the continent

on 1296 Mc. is evident from this block diagram of the

gear at W6HB. There was a similar setup, of course, at
WIBU/WIFZL.

‘a:-Straysis

The Windblowers V. H. F. Society will hold its
tall Big Blow, Saturday, September 24, from 1400
to 2400. Portuble cquipment will be set up at four
locations — Luke Arcadia, N. J.; High Knob,
Pa.; Sand Point, N. Y.; and Redding Ridge, Conn.
As in previous Big Blow events, & handsome cer-
tificate will be awarded to all amateurs complet~
ing contact with all four stations. All operations
will be on the 2-meter band. Calls used will be
W2ESW, K2EHR, K2ILO, and K2BC.
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CENTRAL DIVISION CONVENTION
Indianapolis, Indiana — September 10-11

A progrum of top-notch technical speakers is
heing planned for the Central Division Conven-
tion at the Cllaypool Hotel, Washington Street ut
illinois (US 40) in downtown Indianapolis on
Suturday and Sunday, September 10-11. Special
uctivities are also being scheduled for the XY Ls.

The Indiana Radio Club Council is the con-
vention sponsor. Patrick J. Husk, K9IEUQ, is
exeentive chairman of the convention. A full
line of amateur gear is to be displayed by equip-
ment manufacturers. George Graue, WIBKYJ, is in
charge of a Royal Order of the Wonfl Hong
initiation and ceremony. Bulletins concerning
the convention activities are being carried by the
Indiana Phone Net.

Advance registration is $4.00 (at the door,
$5.00), banquet tickets, $5.00. Ticket requests
should be sent to Art Evans, WOTQC, 823 North
Bosurt, Indianapolis, Indiana.

DAKOTA DIVISION CONVENTION
Minneapolis, Minnesota
September 16-18

The Dakota Division *‘Mid-America’ Con-
vention featuring technical talks, two trans-

mitter hunts, including mobile judging, DX

meeting with top area DXCC operators is to be

held at the Leamington Hotel in Minneapolis,

September 16-18. For the first time, the conven-

tion is heing combined with the Upper Midwest

Eleetronic Clonference, making an attractive

bonus for convention registrants.

y  Traffic and net meetings, RTTY demonstra-
tions, MARS discussions and events for YLs are
also scheduled. Specially arranged will be the
holding of FCC amateur (General Class license
exams in St. Paul, during the convention, A
Royal Order of the Wouff Hong initiation and
cercmony is to he conducted with John B.
Morgan, WORA, in charge.

Convention registration, including a grand
banquet (prime ribs) is $7.50 per person. Checks
should be made payable to Carl Baur, treasurer
and sent to *‘Convention”, Box 5311, Minne-
apolis 7, Minnesota.

Dalota Division Convention sponsor is the
Minneapolis Radio Club. Philip Peteler, KGUWC,
is general chairman with Rex Iiser, WOGLU,
seeretary. -

(Convention guests will have free uccess to the
electronic conference and more than 500 exhibits
at the Minneapolis auditorium.

EASTERN CANADA CONVENTION

Montreal, Quebec — September 16-17

Canadian and American amateurs are expected
to enjoy a rounded program of exviting activities
at the Eastern Canada Convention at Vietoria
Hall, Westmount, I’. (). Registration begins
Friday evening at 7:30 with convention high-
lights convening at 9 o’clock Saturday morning.

Sponsored by the Montreal Amateur Radio
lub, convention planners have arranged mobile
hunts, speakers, displays and events for the
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XYLs, including a visit to Botanical Gardens.
A dinner-banquet (roast beef or steak) is to he
held at the Queen’s Hotel. Early registration is
$7.00, at the door, $7.50. Information and ticket
requests may be sent to Ethel Pick, VI2HI,
535 Lansdown Avenue, Westmount 6, Quebee.

GREAT LAKES DIVISION CONVENTION
Cleveland, Ohio = CUctober 7-8, 1960

The Greut Lakes Division ARRL Convention,
sponsored hy the Cleveland Amateur Radio
Convention Committee, will be held on October
7-8 at the Manger Hotel, East Thirteenth Street
and Chester Avenue in Cleveland.

Giroup suppers and several hospitality shows
are scheduled for the evening of October 7. At
midnight there will be a Royal Order of Wouff
Hong ceremony and initiation. (ieneral conven-
tion program is to hegin at 10 A.M., continuing
throughout the day and on Sunday. Technical
talks, » DX session, an afternoon tea for the
ludies, along with an ARRL session, are planned.
A Sunday cvening banquet in the Grand Ball
Room concludes convention activities.

Registration is $2.00, banquet tickets arc
$5.00. Hotel rooms may be reserved by writing
the Manger Hotel. For convention registration
and banquet tickets, write The Cleveland Ama-~
teur Radio Convention Committee, ¥.0. Box
5167, Cleveland 1, Ohio.

OKLAHOMA STATE CONVENTION

Oklahoma City., Oklahoma —
September 10-11

The Greater Oklahoma City Clouncil of Ama-
teur Radio Clubs is spousoring an ARRL State
Conve<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>