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R-47 Speaker. HA-4 Keyer
HT-32B Transmitter SX-115 Receiver HT-33B Linear Amplifier

The time-proven excellence of hallicrafters’ HT-32B and
HT-33B... the incomparable performance of the new SX-115...
the HA-2 and HA-6 transverters. .. and the full?r transistorized
HA-4 electronic keyer . . . now team up to bringj&ou maximum

flexibility and full coverage of 80 through 2metersonSSB,CW and AM.



through

inonecomplete SSB/CW/AM station!

Examine these outstanding features

QHT-SZB TRANSMITTER.
FEATURES: Beam-deflection, high level sideband
modulator for low-noisc, high- stablhty signal, Halli-
crafters’ exclusive 5.0 Mc. quartz crystal filter with
- sideband rejection of 50 db. or more; CTO direct
" reading in kilocycles to within 1 kc.; 144 watts plate
input (P.E.P. two-tone). Five band output (80, 40,
-.20, 15, 10 meters). All modes of transmission—CW,
" AM, SSB. Unwanted sideband down 50 db. or more.
Both sidebands transmitted on AM Precision gear
driven CTO. Exclusive Hallicrafters patented side-
band selection. Logarithmic meter for accurately
tuning and carrier level adjustment. Ideal CW key-
ing and break-in operation, push-to-talk and full
voice control system built in. Keying circuit brought
out for teletype keyer.

'ZJHT-33B LINEAR AMPLIFIER.
FEATURES : Rated conservatively at the maximum
legal input. Third and fifth order distortion products
down in excess of 30 db. Built-in R.F. output meter
greatly simplifies tune-up. All important circuits
metered. Maximum harmonic suppression obtained
through pi-network. Variable output loading. Pro-
tection of power supply assured by circuit breaker.
HT-33B is a perfect match to Hallicrafters’ famous
HT-32B in size, appearance and drive requirements.
CIRCUIT DETAILS: This power amplifier utilizes
a PL-172 high efficiency pentode operating in class
ABI1. The tube is grid-driven across a non-inductive
resistor, thus assuring the maximum stability under
all possible conditions. Band switching is accom-
plished by one knob which selects the proper in-
ductance value for each band. The output circuit
is a pi-network with an adjustable output capacitor,
accommodating loads from 40 to 80 ohms. 2 panel
meters are provided: one is circuit switched to
.. measure grid current, screen current, plate voltage
_‘dand R.F. output voltage. A second meter continu-
“ ously monitors cathode current of the PL-172,

HA-2—HA-§

/n communications
are born at...

QSX-MS RECEIVER.

FEATURES : High order of mechanical and elec-
trical stability; linear tuning; constant tuning rate;
separate noise limiters for SSB/CW/AM; amplified
dual loop AVC with fast attack-slow release; spuri-
ous signal and image rejection better than 60 db.
1 kc calibration marks; transmitter-type VFO with
differential TC; 100 kc crystal calibrator; crystal
controlled 1st and 3rd conversion oscillators; select-
able sidebands; selectivity variable in five steps from
500 to 5000 cycles; product detector for SSB/CW
envelope detector for AM; LF. type noise limiter for
SSB/CW automatic threshold series type for AM;
band gain equalization; audio inverse feedbacks;
“S” meter functions with AVC off. SENSITIVITY:
Less than 1 microvolt on AM—less than ¥4 micro-
volt on SSB/CW. FREQUENCY COVERAGE:
Nine 500 kc segments covering 3.5-4.0 Mc.; 7.0-7.5
Mec.; 14.0-14.5 Mc.; 21-21.5 Mc.; 28.0-30.0 Mc.; (4
segments); and WWV,

@HA-Z—HA-G TRANSVERTERS. A sensible,
new approach to VHF operation! Engineered with
the usual Hallicrafters precision, these transverters
will convert your present 10-meter station to VHF

. AM, CW, SSB, RTTY, FM capability. All
modes of transmission and reception on your pres-
ent equipment are useable with these units. A nu-
vistor front end in the receiver section provides ex-
cellent sensitivity and noise figure.

FEATURES: Converts received VHF signals down
to 10 meters for reception. Converts 10-meter sig-
nal to VHF for transmission. 5894 tube in trans-
mitter final amplifier can be driven up to 120 watts
input, Can be driven by exciters with 10 to 100
watt capability. Built-in coaxial antenna relay.

@HAd “T.0.” KEYER. Compact design, em-
ploys digital techniques. Fully transistorized. R-47
SPEAKER. Designed for communications. Flat re-
sponse from 300 to 2850 cps. Input impedance:
3.2 ohms,

The new ideas

hallicraffers

Export Sales: International Division, Raytheon Mfg. Co., Waltham
Mass. Canada: Gould Sales Co., Montreal, P.Q.



y how do XYL's really feel about ham gear?

iiw qii

The clean, smooth lines of the famous Collins S/Line make this system-engineered single side-

band station most welcome in your den or the family room. Collins S/Line wins the XYL's
acclaim because it is stylish and blends with the decor of any room. Collins is the finest... it
takes up less room...there's no clutter...and it's economical.

P. S. These are only plus factors. What yox’ll go for is Collins' performance.

/N

COLLINS
N/
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CHART YOUR COURSE TO EIMAC
for dependable, high quality power tubes

CLASS OF TYPICAL OPERATION — SINGLE TUBE
e | PN o ¢ puare [ o wre o cosoacen 0. omo | Areno wa [ 4 [ e [ arrpggn | e
SERVICE VOLTAGE (AMPERES) VOLTAGE | VOLTAGE (WATTS) (kagggg) (E%Eﬁg) (O#LETUS‘; “APERES
3-400Z 3000 :;gg«-‘«;’ - 0 32 - 12 655 —1%%
3-10002 3000 "‘f-,_;gﬁ - 0 65 - 30 1360 —2715?
AB1/sSB | 2000 172531 | 350 —55(5) 0 0/.005(3) 0 300
4CX250B(1) | C/CW | 2000 .25 250 ~90 2.9 .019 .026 390 —fg
C/AM | 1500 20 250 | -100 1.7 02 014 235 |
B AB1/SSB | 2500(¢) 172510 | 3s0 ~55(5) 0 0/.004 0 400
4CX300A C/CW | 250016) .25 250 -90 2. 016 025 500 fg
C/AM | 1500 .20 250 | -100 1.7 .02 .014 235
4CX1000A | AB1/SSB | 3000 .25/.9013) 325 ~6015) 0 -.002/.035| O 1680 ffs
AB1/SSB |3000 |.015/.065(1] 360 ~851(5) 0 0/.006 0 130
4-65A C/CW | 3000 112 E 250 -105 1.6 022 .009 270 —%g—
" C/AM | 2500 102 | 250 -150 3.1 .026 .013 210
AB1/SSB | 3000 .03/.105(3) { 510 ~95(5) 0 | 0/.006 0 200
B/SSB(4) | 3000 .02/.115(3 | 0 0 16 { 0/.03 0/.055 240 5.0
4-125A C/CW | 3000 167 | 350 ~150 25 | .03 .009 375 6.5
C/AM | 2500 152 | 350 -210 33 i .03 .009 300
AB1/SSB | 3000 .055/.21 600 | ~110(5) 0 | 0/.012 0 400
4-250A C/CW | 3000 .345 500 |-180 | 26 .06 .01 800 —%%«
C/AM | 3000 .225 400 | -310 | 3.2 .03 .009 510 B
AB1/SSB | 3000 .09/.3013) 810 | -140(% 0 0/.018 ) 500
B/SSBU2) 141 3000 | .07/.3003) o ¢ o 40 07055 | 0/.10 520 5.0
4400A c/cw | 3000 .35 500 | --220 6.1 .046 .019 soo | 145
C/AM | 3000 275 500 | ~220 3.5 026 012 630
AB1/SSB | 4000 .17/.48(3) | 1000 | -130(8 0 0/.04 0 1130 -
410004 B/SSB(4) | 4000 .12/.67131 0 0 105 0/.08 0/.15 1870 75
C/CW | 4000 70 . 500 | -150 12 137 039 2100 210
C/AM | 4000 .60 500 | -200 11 132 .033 1910
3CX100A5 | C/CW(7) 800 .08 o -20 6 — .03 27 6.3
2C39A° | c/amin | 600 065 — 16 5 — 035 16 | 10
{1) Ratings also apply to 4X250B. (5) Adjust to give stated zero-signal plate current.
{2) Ratings apply to 4-250A within plate dissipation limitation. {8) For operation below 250 Mc only.
{3) Zero signal and maximum signal dc current. {7) At 500 Mc.

(4) Grid and screen grounded, cathode driven.

Above you see popular Eimac tube types suitable for ham transmitters. Remember
this chart when you need a tube. And remember the name Eimac. 1t means power.
Quality. Dependability. For Eimac has more know-how, more experience with
power tubes than any other manufacturer. Your local Eimac distributor can
supply you with any of these tubes listed and Eimac sockets to :

match. Or for complete data, write Amateur Services Department,
Eitel-McCullough, Inec., San Carlos, California. Subsidiaries: Eimac,
S. A., Geneva, Switzerland; National Electronics, (Geneva, lllinois.
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It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934
AMATEUR TYPES
Fundamental, PR Type Z-2

Frequency Ranges in Kcs.: 3,500 to 4000 (80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to 9000 (6M).

Rugged. l.ow .rift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents. Stable,

long-lasting: ®300 cvcles... $2.95 Net
(All" Z-2 Crystals cahbrated with a load of 32 mmfd.)

Third Overtone, PR Type Z-9A

Hermetically sealed: calibrated 24,000 to 24,666 and 25000 to
27.000 Kc., =3 Kec.; .050” pins $3.95 Net
6 Meters, PR Type Z-9A

Fifth wvertone; for cperating directly in 6-meter band: her-
metically sealed; calibrated 50 to 54 Mec.,, #*15 Kc.; .050” pins.

NG $4 95 Net

CITIZENS BAND CLASS “D
Type Z-9R, Transmitter
cycles: Be00s. 3ow73, 26585, | COMMERCIAL TYPES
27.005, 27.015, 27.025, 27.035, Commercial Crystals available from
27.055, 27.065, 27.075, 27.085, 100 Kc. to 70 Mc. Prices on request.

27.105, 27.115, 2'.7.125, 27.135,

27.1(5)2, 27.§(l>s 7175, 27185, | Type Z-1, MARS and CAP

27.205, 27.215, 77 225, 27.255, "i’fﬁcial assi_m[l,eid frc?uencicsqin
) calibrated to .005%. (Be sure to the range. Calibrated to .005%.
specify manufacturer and model 1600 to 10000 Kc......... $3.45 Net

number of equipment) $2.95 Net Tyoe Z1 TV Marker
CITIZENS BAND CLASS “D” | &IPS & b o 15 8645 Net

T ype Z-9R, Receiver 4.5 Mc Intercarrier,
Qpeukv L.F. frequency, also wheth- 01D o $2.95 Net

er receiver oscillator is above or
below transmitter frequency. Cali- 5.0 Mc. Signal Generator,

! ¢ T 01 % e $2.95 Net
brated to .005%. (Be sure to specity -
manufacturer und model number 10.7 OB:IC- FM, IF,
of equipment.) .. $2.95 Net 1) /O ——— $2.95 Net

Type Z-9R, Radio Control
FCC assigned {rcqucncms in mega- Type Z-6A,
cveles: 26995, 27.045, 27.095, | Frequency
27.145, 27.195, 27.255; calibrated | Standard

to .005%. (Be sure to specify manu- To determine band

facturer and model number of T'i}geo' ‘.l't:-dkeep'the

11 and receiver

T 2XP equipment.).oo— . $2.95 Net properly calibrated.

ype _ 100 Ke. .. $6.95

Suitable for c¢onverters, experimental, etc. Same holder Net
dimensions as Type Z-2,

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

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

PETERSEN RADIO CO., inc. 2800 W. Broadway

Z-6A

COUNCIL BLUFFS, 1OWA

EXPORT SALES: Royal National Corporation, 250 W, 57th Street, New York 19, N. Y., U.S. A,
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amatenrs, e«pecnallv League members, are invited to report station activities on the tirst of each
month (for preceding month) direct to the SCM, the administrative ARRL otlicial elected by members in each Eection.
Radio club reports are alsa desired by SCMs for inclusion 1n ()ST. ARRL Field Organization station appointments are
avallnble in arcas shown to qualified League members holding Canadian or FCC amateur license, General or Conditional

(lass or above. These include ORS, OES, OPS, 00 and OBS. SCAIs desire applications for SEC, EC, RM and PAM where
vacancies exist. OIS, v.h.f, bands appointment, is available to Tcchnicians and Novice, as well as to full-privilege

amateur licensces.

ATLANTIC DIVISION.

lsustern Pennsylvania W3ZRW Allen R. Breiner 212 Race St. Tamaqua
AMaryland-elaware-11, C W3JZY Andrew H. Abraham RE¥D 1 smithburg, Md.
Southern New Jersey K2BG Herbert (2. Brooks 800 Lineoln Ave. Palmyra
Western New York K2HUK  Charles T', Hansen 211 Rosemont Drive Ruftalo 26
Westeru Pennsylvania W3UHN  Anthony J. Mroczha 475-5th 8t. Donora
——— CENTRAL DIVISION. S
1llinois ls«dmond A. l\Ictzgcr 1520 South 4th =t. Springheld
indfana WQI‘ WlI bDonald L. b 1312 East 28th Nt. Andergon
\Wisconsin KIGSC Keaneth A. Ebncu-r %22 Wauona Tradl V'ortage
. DAKOTA DIVISION.
North Dakota WOHVA Harold A. Wengel 1416-6th Ave. Williston
South Duakota WORRN  J. W. Bikorskl (900 8, Menlo Ave. 8ioux Fulls
Minnesota WHKJIZ Mr8. Lydia 8. Johnson 1258 Van Buren St. St. Paul 4
DELTA DIVISION.
Arkansas h5CIR Odin L, Musgrove 1321 \V. Baraque ‘Ave. Pine Bluft
Loulslana W5FMO  ‘Thomas J. Morgavi 3409 Beaulleu St. Metaire
Mississippi W5MUG  Iloyd C. Teetson 2469 Paden Jackson 4
‘Tennessec \W4UIO R. W, Ingraham 105 West Park Drive Kingsport
- GREAT LAKES DIVISION —
Kentucky WABEW lulmcr G, Leuchman P, 0. Box 406 Ashland
Michigan WREX Ralph P. ‘T'hetreau 27209 W Bix Mile Ro:ui Detroit
©hio WSAL W llson 12, Weckel 2118 Tuscarawas St., \W. Canton 8
,,,,, _HUDSON DIVISION. S
l-ustcrn New Yurk W2EI'U (.mrge W. Tracy 1138 North Country Club Drive ‘lchunccmds
Y. C, & Long Island W20BU ticorge V. Cooke, Jr. 3 Dalsy Lane Commack
Northcrn New Jersey * W2APY Danlel H. Earley 216 Grove Ave. Metuchen
S MIDWEST DIVISION. S -
fowa WONTB ennis Rurke 1418 Douglas Ave. Ames
Kansas WHEFNS Ray mond L Buker 1014 Lincoln 5t. Neodosha
Missourl WHBUL ¢, Gos 711 8. Oakland st. Webb City
‘Nebraska WOEXP 'harles h. MeNcel Route 3, RFFD North Platte
NEW ENGLAND DIVISION. R
(‘onncecticut WI1CHR  tlenry B. Sprague, jr. Clurtbridge Rd. Weston
Maline WI1BCB Albert ¢, Hodson 370 Capisic St. Portland
Isustern Massachusetts WIALP IFrank L. Ruaker, jr. 91 Atlantic St. North Quiney 71
\Western Massachusetts WIBVR Percy (. Noble x st D nnis st. Westfleld
New Hampshire WIQ ©ils” 1, Miller X 395 Wolfeboro
‘Rhode 1sland K1AAV John 1%, Johusun 3() Frult st. Pawtucket
Vermont \W1EIB Aliss Harrfet Proctor P. U. Box Y Euwst Middlebury
NORTH\VDSTF RN DIVISION__ . —
Alaska KL7DG John p. I P. O, Box 42 Kodiak
Tdaho WIGGV Nrs. uelen M. Muillet  Route 1, south Poc.xtcllo
Montana W78EFK Ray Woo Bra
(iregon W7AJN kEverett H l‘r.wcc 3335 8.E. 116th Ave. Portl.md
\Vashington W7PGY Robert B. Thurston 7700-31st Ave., N.E. Seattle 15
— PACIFIC DIVISION ____ e
Hawall KH6DVG John I, Montague 1108 Kukila Place !Ionolulu
Nevada \\'7VIU C'harles A. Rhines Box 1025 Ik
Santa Clara Valley K6DY X w Conley bmnn n7 Cuesta Vista Drive Mnmerey
Fast Bay W60JW W, Southwell South Seventh St. Dixon
San l«‘runclsco W6BIP Wllbur 14, Bachman artmouth St. San Franeisco 2
Sacramento Valley W6BTY ticorge R. Hudson 209 Meer Way Sacramento
san Joaquin Valley W6JPU Ralph 8aroyan 6204 T. Townsend Ave. Tresno
,,,,,,,,,,,, ROANOKLE DIVISION. -
North Carolina W4RRIL 8. Rlley Fowler Hox 143 Morgauton
~znuth Carolina wiGQV Dr. J. O. Dunlap T, 0. Box 447 Rock Ll
virginla W4QDY  Robert L. Follmar 1057 Dune S Nortolk 3
West virginfa WRIM Donald B. Morris 1111 Alcmndcr Pluce l‘uirmont
ROCKY MOUNTAIN DIVISION_
tolorado WUNIT Dona.ld 8. Middleton 920 West Adams \t Pueblo
Jtah W7QWH "homas 1{ I\Iﬂler 1255 East 17th S Salt Lake City 5
New Mexico \W5ZH url W, 2323 Krogh (.ourt N.\W. lbuquerque
Wyoming W7AMU L. D, Br.xnson 342 Bouth Elk Casper
SOUTHEASTERN DIVISION —
Alabama K4PHH Harvell V. Tilley RED 1, B wthelsville
lsastern wlorida K48JH Albert L. Humel 1300 N. D, "nd st Pr)mpnno Beach
Western Iflorida W4RKII  IFrank M. Butler, jr. 494 Ellfott Rd. Iort Walton Beach
tieorgia WHCTF) Willlam I¢, Kennedy 1687 Fairway Hill Drive, 8.E.  Atlanta 17
West Indies (P.R.-V.L) KP4 Willam Werner 563 Ramon Llovet Urb, Truman
. ) io Pledrus, P. R.
Canal Zone KZ5TD Thomas B. DeMeis P. O. Box 1111 Batboa
SOUTHWESTERN DIVISION. -
Los Angeles W6JQB Adbert ie. UL, §r. %61 No. Millard Ave. Rialto
Arizona W7QZH Kenncth P, Cole 4132 North 18th Ave. Phoenix
San Dlego W6LRU 1on Stansifer 4427 Pescadero San Diego 7
Santa B'u-b.:r.:. K6CVR Robert A. Hemke 728 W. Misslon tianta Barbura
WEST GULF DIVISION
Northern ‘f'exas W5SBNG 1. L. Harbin 4’;15 Calmont IFort Worth 7
Qklahoma W5DRZ Adrian V. Rea x 3. Ketchum
Southern ‘i'exas W5QENM  Roy K. Eggleston 1109 Vernon Drive C orvus Christ{
CWADIAN DIVISION.
Aaritime VEIWB . E. \Weel Harvey Station, N. B
Onutario VE3ING le'h.xrd w Roberta 170 Norton Ave. Willowdale, Toronto, Ont.
Quebec VEZDR . \W. Skarstedt 62 St. Johns Rd. Pointe Clalre
\Montreal 33, P. Q.
Alberta VE6GTG Harry Harrold 1334-5th Ave. N. Lethbridge, Alta.
British Columbia VETIFB H. k. Savage 1553 West 12th Ave. Vancouver 8, B. C.
Maunitoba VEYY M. B, Watson 249 Lanark St. Winnipeg
Saskatchewan VISSBL Jack Robinson 4527 Elgin Rd. Regina

# ()fficla) appointed to act temporarily In the absence of a regular officlal.




" 200 warrs

50 kw
DUMMY LOADS anp ANTENNA TERMINATORS/DISSIPATORS

1
3
o 'QS ; 8.3 E ]
82 52 £2 |38 @gs z
TER-250-300U DC w 30mc| 250 | 300 (
TER-300-70 U DC e 30mec| 300 | 1000
TER-500.600 B | DA-192/U|DC w0 30mc| 500 1000
TER-1800-300 U DC to 30mc | 1800 3600
TER-3300.70 U DC w 30me | 1750 3500
TER-33500-600 B | DA-200/U|DC to 30me | 1730 3500
TER-3000-70U | DA-210/U[DC w0 30mc{ 3000 lﬂ.OO‘O
TER-3000-300 U 2-30 me 3000 10,000
TER-3000-600 B | DA-201/U{DC to 30mc| 5000 | 10,000
TUU 8KA-30 U DC m’;‘o::: 18,000 | 36.000
:l::s‘l(bio u DC to 30mc| 18,000 )(.,no;_
TER-18KA-70 U 18,000 | 36,000 \
TER-18KC-7o U 18,000 | 36,000
;; 18K 6003. I 4-28 me 18,000 | 36,000 T
TER-18K-600 BF 4-28 me 18,000 | 36,000 7
TER-23KA-30 U DC to 30mc | 25,000 { 50,000
TER-25KC.30 U 23,000 | 50,000
”:I-T‘:;JSKAJO u 25,000 | 50,000
TER-23KC.70 U 23,000 | 30,000
:R-ZSK-éOO B 4-2R me 25,000 | 50,000

dband

RE B
eler to Sa!ec Semoe Bulletia ¢aul$

1
4

WITH TMC Models ﬂ@m

Request
Technical
Bulletin
8009

Models TER-18K and Model TER-25K
are new additions to TMC's family of
dummy loads and antenna termina-
tors/dissipators that cover the power
range of 250 watts average to 50 kw
peak. Models TER-18K and TER-25K
are provided in 50, 70, and 600 ohm
terminations and are housed in metal
cases provided with casters for mobility.
A meter to indicate forward and re-
flected power for computation of YSWR
is provided as an optional item. Model
TER-18K-600-BF, a 600 ohm terminating
unit in a fiberglass reinforced plastic
case, is used to terminate a Rhombic an-
tenna in high powered transmission sery-
ice of up to 50 kw PEP, over the fre-
quency range of 4 to 26 megacycles.

The TECHNICAL
MATERIEL

CORPORATION
MAMARONECK, NEW YORK

“Crrpy

and Subsidiaries

OTTAWA, CANADA ¢ ALEXANDRIA, VIRGINIA o« GARLAND, TEXAS

LA MESA, CALIFORNIA ¢« POMPANO BEACH, FLORIDA
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=2 AMERICAN
RADIO RELAY

on its board.
“Of, by and for 1he amateur,

e

r numbers wirhm it

interest In amateur radio is the only essenﬁdl quulencuhon,
ship of a transmitfing station ond knowledge of the code
prerequisite, although full voting membersh:p is’ granted’ only to
licensed amateurs.

All general corresporidence shovid be addressed to the adminis-"
trative headquarters at West Hartford, Cannecticut.

owner-

Past Presidents :

HIRAM PERCY MAXIM, WIAW, 1914=1936
EUGENE C. WOQDRUFF, WBCMP, 1938-1940
GEORGE W. BAILEY, W2KH, 1940~1952

Officers
President . .. .77, JGOODWIN |, DOSLAND, Wm‘SN )

Moorhead, Minnesota

First Vice-Prasident . . .. .WAYLAND M. GROVES, WSNW _
P.O. Box 586, Odessa, Texas

Vice-President . . « . »-~FRANCIS E, HANDY WIBDI
38 La Snlle Roud We:t Hortford, Connemcut
Vice-Presidenf . . . i, ALEX REID, VEZBE
240 Logan Ave., St Lamberf, P. Q Canada
Secrefary . . . . . . .% . .57 JOHN HUNTOON, WILVQ
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“It Seems 10 Us...”

OSCAR

Oh, Mr. Printer — How many coclamaiion
pumts hare you got? Trot 'em all out, as we're
going to need them badly, because WE GOT
ACROSSI 11111

THUS jubilantly, did QST hail the first re-
ception of American and Canadian amateur
signals in Europe on l)ecembex 7, 1921, Now
we need all those “screamers’’ ugain, because
OSCARGOT UP!!I 111

At 2040 GMT, December 12, 1961, an auto-
maticully keyed 2-meter amateur station hitch-
hiked mt;o the space age and history aboard the
Air Force'’s Discoverer 36 launch vehicle, the
first non-Government satellite ever in orbit.
Minutes later, Oscar's friendly greeting was
received at I&C-IU%B in the Antarctic, con-
firming to the amateur world that ms,uy
months of work had paid off. A substantial
portion of this issue of QST is devoted to re-
cording this major inilestone in amateur
accomplishment.

Perhaps to a greater extent than any previ-
ous achievement, this wus a teamn effort —
and exclusively amateur, though of course par-
ticipating hams often drew on their many
and varied professional talents and associa-
tions. Sparked by W6TNS’ mrtly serious,
purtly whimsical * piggyback” concept, west
coast amateurs formed the Project Oscar
Association. Missile and electronics engineers
designed and built the trunsmitter, its housing
and antenna. Others gave it standard environ-
mental tests in their employers’ labs. Washing-
ton, Bay Area and West Hartford hams fought
the battle of the Potomac, securing coopera-
tion and necessary approval of (fovernment
agencies concerned. Pilots took the Oscur
package up for actual air-ground tests over
Clalifornia. Traffic hounds set up the com-
munications and reporting networks. Public
relations men made sure the press and broad-
casters were kept informed to the extent that
secrecy surrounding the parent vehicle per-
mitted. Hams at the Voice of America publi-
cized the launch and used the Spacewarn

system so that amateurs overseas could listen
and contribute data. Others plotted orbits and
predicted times and places where future passes
could be heard. And thousands of amateurs
made their contribution -— really the ultimate
oune, without which the whole thing would
have been only a stunt— by monitoring
144.98 = Me., counting the HIs and reporting
to the nerve center of the entire operation,
Project Oscur hewdquarters in Sunnyvale,
California.

These thousands shared in a great thrill:
the uncertainty whether their gear was good
enough to hear one-tenth watt some hun-
dreds of miles away, followed by doubts as to
the calibration of their receivers and beam
indicators, all disappearing in a wave of jubila-
tion with that first “..... .. * Put down the
exact time! What's the antenna azimuth?
Would you call that 88 or 597 Joe, did you get
the HI rate? Don't touch the receiver - that's
Dopple1 shift! Is it still there? Yes, yes . . .
now it's gone. Fire up on 20 sideband and let's
get in this report. Hey, Marge — did you hear
that? That's Oscur, the ham satellite! | !

NEW HANDBOOK

About the time you read this, we'll be ship-
ping first copies of the 1962 /{andbook, and
shortly thereafter they'll be appearing in dis-
tributor stores. We'd partlculmlv appreciste
vour comments on this year's edition because
of & number of changes we have madle in the
production process. The book has been re-
styled, has a few more pages, the paper is
softer texture to avoid reflections, and the il-
lustrations should be sharper and more de-
tailed. We have the usual assortment of new
geur, though of course the sections on theory
and principles remain the same. As always, let
us know what you think of the content — but
in particular, tefl us whether you like the new
format, paper and printing process. We pro-
duce the book for you, and it is your accept-
ance — or criticism — of its usefulness which
will guide our decisions on future editions.
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ber ()S7' -— then do it!

Have you written your Senators supporting Senate Bill 2361? Sec pages 9 and 73 of Qcto-




COMING A.R.R.L. CONVENTIONS

April 7-8 — New England Division,
Swampscott. Massachusctts.
April 13-1t — Michigan State,
Rapids, Michigan.

May 19-20 — Roanoke Division, Roan-
oke, Virginia.

June 1-3 — Southwestern Division, Ana-
heim. California.

September 1-3 — ARRL National, Port-
land. Oregon.

September -3 — Delta Division, New
Orleans, Louisiana.
October 13 — Hudson

York, N. Y.
October 19-20 — Ontario Province,
ronto.

Grand

Division, New

To-

New Jersey — The East Coast V.H.F. Society will hold
ita fourth aunual dinner and hamfest on Saturday, Feb. 24,

at the Swiss C‘halet at Ramsey (lircle, Route 17, Ramsey,
N. J. The program will commence at 1900 EST, and will
include entertainment, awatds, instullation of officers, and a
banquet. ‘Tickets must be purchased in advauce tnone sold
at the door) and prior to ieh. 11. Cost — §3.00 per person.
Ample parking plus motel accommodations available at the
Chalet. For reservations coutact Jack Tompking, K2HHS,
135 Herbert Terrace, Saddle Brook, N. J.

New York — The first annual ilinner dunce of the
Rochester ARA has heen seheduled for Suturday evening,
Jeb. 10, at the Manger [lotel. This will be n social affair
with a hamfest atmosphere, und vou are encouraged not to
ecome stag. The Ontario Room of the Manger will be ar-
runged with small tables in an intimate style, and you may
arder from the menu. Tickets are §£.00 per person. Iurther
information and reservations ure wvailable from Hurold
Smith, WA2KND, 153 Mason Ave., Rochester 15, N. Y.

e Strays "{s.

The Quarter Century Wireless Assn. will hold
its 5th annual QS0 Party Feb. 9-11, starting at
2300 GMT Friday and cnding at 2300 Sunday.
The Boston-Providence and Delaware Valley
Chapters are this year's hosts. Contest logs tor
members enst of the Mississippi River go to
WI1PO, Stearns Poor, 128 Will Strect, Hanover,
Mass. All those west go to W2RG, Kdward Wash-
burn, 6748 Rogers Ave., Merchantville, N. .J.
QCWA award applications go to KGBX.

OUR COVER

The picture of @ rocket sitting on n
launching pad and belehing Hame and
smoke has beecome a familiar one in recent
vears — old hat, you might say. However,
this firing was the shot heard 'round the
world by radio amateurs, for it carried
Oscar [ aloft, sending HI & number of
times each minute on 145 Me. as it orbited
the carth onece every 91 minutes. Eyes
right, and read about Oscar and abont the
hours of effort that went into the advance
preparations and  about the exultation
resulting from its successful orbit.
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ARRL NATIONAL CONVENTION

Portland, Oregon — September 1-3

Portland, Oregon, will be the host eity for the
12th National ARRL Convention, September
1-3. It will be held in Portland's new Memorial
Coliscum, according to Stan Loye, K7TBHI, ex-
ceutive chairman for the 1962 convention com-
mittee.

*“The National Convention this year in the
Pacific Northwest,” said Loye, “offers a double
opportunity. In addition to participating in the
ARRL convention, amateurs will also have an
opportunity to visit the ‘Century 21’ World's
Kair in Seattle.” This event runs from April 21 to
October 21, and Seattle is 180 miles to the north
of Portland.

Portland’s Memorial Coliscum, completed just
a4 vear ago, is a nine-willion-dollar structure,
capable of handling convention crowds up to
13,500. It boasts a spacious arcna with comforta-
ble theutre-type seats, a large exposition. exhibit
hall, and numerous meeting rooms with modern
facilitics. It is located just five minutes from
downtown Portland, on the east bank of the
Willamette River. Also within walking distance is
the new Lloyd Center, known as the world's
largest shopping center.

The 1962 Portland National ARRL Conven-
tion is sponsored by the Affiliated Couneil of
Oregon Amateur Radio Clubs, Ine. Jim Striek-
land, W7SEZ, is president of Affilinted Council
and coordinator for the event. Other host offi-
ciads and their responsibilities arc Jim Loomis,
K7BQI, finance: Don Johnson, W7RFV, pro-
gram; Karle Skow, W7ADU, entertainment;
Krnie Austin, W7ANXJ, registration, and George
Ciriffis, KTELS, promotion. Additional informa-
tion about the convention, such as accommoda-
tions, registration, rates and program will be
announced in the near future.

All convention inquiries should be addressed
to Iid Weinbaum, Convention Manager, 1962
ARRL National Convention, P. ). Box 1335,
Portland, Oregon.

25Years Ago f
this month
A
February 1937

. Technical articles inclnded dope on emergency-
powered setups, a medium-power pentode transmitter, har-
monic radiation, the Doherty amplifier, radio fudeouts, a
kw, DX transmitter, high-power rrystal oscillutors, micro-
phones, and the nsual hints and kinks,

. The 9th annual DX competition wus announced. Each
section, phone and c.w., ran for eight days!

. WiADLI[ had an all-continent phone round-table
going, with all stations hearing each other, I’rubably on 14
Me., althongh the article doesn’t say so.

. Om February 17, the first transmissions fromm W1AW
vin lien of WIMK) were seheduled to commence, from the
tHaq. otlices in West Tartford, W1AW, formerly held by the
League's late president. [Tiram Perey Maxim, was especially
assigned by I'CC, and the lebruary 17 date was in com-
memoration of Mr. Maxim's death in 1936, @sT—]
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The spirit of adventure lies buried in every man’s soul. Strike the spark and ignite the
soul and the impossible is accomplished. So it was on December 12, 1901 on a chill,
Newfoundland morning. The first self-proclaimed radio amateur, (;ughelmo Mar-
coni, bent intently over his crude receiving instruments and heard the letter S
transmitted across the stormy Atlantic Ocean, from a station in Cornwall.

The spirit of adventure again made its mark sixty yvears later on. December 12, 1961.
The locale this time was an experimental aerospace base on the border of the Pacific
Ocean. A group of radio amateurs saw launched into orbit the first amateur radio
space satellite. Born in a burst of flame, the 10-pound, home- made beacon satellite
transmitted to the world that the spirit of adventure and quest that drove Marconi
down the road of history was still goading the radio amateur in his eternal search
after the mysteries of nature. This is the story of a small portion of that quest.

Sixty Years of Radio Amateur Communication

Marconi to the Oscar Satellite
BY WILLIAM 1. ORR,* W6SAI

1959: The radio amateur gazed  and microphones so that they can use their hands

EBRUARY,
Ftlloughtfully for a moment at the white paper
in his typewriter. Suddenly lis fingers sprang
into action and the keys flashed the fatcful words,
“Currently being lested is a solar powered sir-
to two-meter transistor repeuter which could be
ballooned over the Southwest. Can anyone come up
with a spare rockel for orbiting purposes? . . . 73,
Don, W6TNS.”! He slapped the page from the
typewriter, setting in motion a chain of cvents that
conclustvely proved that truth is indecd stranger
than fiction.

The local time is (2200 on a cold, starless 1961
December morning. The location is Vandenberg
Air Force Base, Culifornia. 1t is a cheerless, pre-
dawn moment. Inside the reinforeed block house,
the combined USAF and contractor crews are
busy at work. The block house wulls are lined
with TV monitoring screens. Along one side is
the launch control console. Communications,
radar and propellant monitors are on; talkers and
other intercommunications pcople are at their
stations. The key personnel arc locked in unison
by a single communications net. All wear headsets

* Project Osear Associution, Box 183, Sunnyvale, Cali-
fornia.
! “Semiconductors’ €', April; 1959, page &4,

<+« T MINUS TEN AND STILL COUNTING. . . . Tension
builds up as moment of launch nears. (Left to right):
Capt. Turner {USAF); Bill, W6SAl; Ray, WOMLZ; Dos,
W@TSN; and Chuck, K6LFH. Chuck talks to Oscar Control
Center, WASGFY, to make sure that traffic net to South
Pole is ready for acquisition of Oscar as it passes on

initial revolution. (Photo: USAF)

February 1962

freely. A complex network permits several simul-
tancous conversations. T'he outpouring of this
network culminates in a teletype transmission
to the Program Director located 170 miles away
in Inglewood, Culifornia. The RTTY channel
springs to life and begins to clatter: . . . FM
65656TH TEST WING VAFB CALIF TO SSD
LOSA CALIF THIS IS A CONTINUOUS MES-
SAGE. . . . R MINUS 500 AND COUNT-
ING. ..

In the cold night illuminated by a thousand
limps, the Agena-Thor acrospuce vehicle sits on
the reinforced launching pad. Known as Dis-
coverer XNXXVI, this intricate, calm, sophisti-
cated spire of brute power awaits the command to
hur! itself into space. From it will eject man-made
satellites, orbiting the carth hundreds of miles
above. One of these will be of great interest to the
radio amateur. It is Oscar.

Of the thousands of readers of Don Stoner’s arti-
cle, none was struck more forcibly than Fred Hicks,
W6EJU, of Campbell, California. An old-timer
in the communications game, Fred was now em-
ployed by a large missile contractor in the San
Francisco bay arca. I'red had been present in the
blockhouse ut Vandenberg for the first siz Discoverer




launches. T'o Fred. goes all credit for yrasping the
true nature of Don’s message, and interpreting it in
terms of the full spirit of amateur radio.

Fred dropped the magazine on his desk, pushed
aside a cup of coffee and reached for the telephone.
He dialed a number and listened to the antomatic
stepping switches go through their complicated dance
in the eurpiece of the instrument. ** Hello, Chuck?
. .. Hey, buddy, did you read Don Stoner's article
this month? . . . Well, he said in effect that the
radio hams could build a satellite if they could only
find somehody to launch 2t for them. . .. The
woice on the phone crackled. “ Itight! That's what [
was thinking. Why don’t you drop Don a line and
get this thing organized? . . . If old K6LIFH and
W6EJU and their buddies can’t do the job, why.
nohody can!” Fred chuckled to himself as he hung
up the phone. Chuck was right. W hy not buzld a ham
satellite? The idea wasn't so crazy ufter all, :A lot
could bhe learned from such a device. The satellite
would . . it wounld . . . well . . . Fred sud-
denly realized that such a simple, bequiling idea
could not be defined and would entail a lot of work
and planning to cven begin to be coherent. Obviously
it was a fine project for a club, or group of hams.
One ham couldn't handle this “brainbuster.” As
H. P. Al., The Old Man, might have said, “It was
an idea without a handle to grah it.” . . . Truly,
WEEJ U was blessed with the spark of adventure.

The count down begins at R minus 500 min-
utes and is divided into more than twenty tasks.
More than 1500 scparate instructions must be
given from the launch console before the vehicle
ig ready for the great vovage into space. CGuidance
checks, polarity and phasing checks, vehicle
eroction, re-check of destruct systems, orbital
electronics and control checks, propellant tank
checks, telemetery operational checks, und satel-
lite operational checks must go on in infinite,
precise detail. The voice of the teletype chatters
endlessly. . . .

... R MINUS 350 AND
ING. . ..

STILL COUNT-

Vandenberg control and tracking station pin-points the
Discoverer as it races in orbit around the earth at 18,000
miles per hour. Oscar satellite follows its own orbit at ap-
proximately same speed as the parent satellite. Orbital
data is plotted on boards at the rear of the room from the
acquisition and control consoles in the foreground.
{Photo: Lockheed)

2801 U 8ay 80,

13 Qctober, 1959
“Dear Don:

“I remember you wrote an article for CQ some
time ago that described a small transistorized two-
meter station, wnd appealed for ‘anyone with a
space vehicle, please?’ . . . Though [ do not hold
out any too nuch hope for this, [ will do my best to
interest certain parties . . . pleasc send me the
cract weight of the installation and space it occu-

sutted to such a ham project. I will sound out the
local hams . . . look for me on 14,285 ke . . . 78
and [ certainly hope we can pull this off! . . .
Fred, WWeEJU.”

The die was cast. The spark of adventure had
Sfound fuel and was burning brightly. The fateful
letter was on the way; was in the mail. 1t would
start a thousand minds dreaming and planning,
and the concept would eventually involve high level
decistons in the U. S. Government. Now, at this
moment in time it was a gossamer; a fancy that
might be lightly discarded as a mere crercise of
the tmagination. (After all, why not? Would not a
homemade satellite be yet another convincing proof
that amateur radio was indeed in the public inter-
est, convenience, and necessity? At the very least it
would be a self-educational program, introducing
the great body of amateurs to space communications.
Of course.)

Bob Herrin, K4RFP/6 (Launch Operations
Manager), was listening on the count down net
in the communications and control laboratory,
at the launch site. He joshed a few words with
other techniciuns and engineers, intent upon
their tasks. The package had been carcfully
placed into its egg-crate shaped compartment in
the Agena sccond stage of the immense vehicle
a few days earlier. Soon the package would fall
into line in the check-off procedure that was now
running at a rapid pace. Would the antenna erect
itself? Would the squib fire the spring that would
place the 10-pound satellite into a free orbit of
its own? Would the compact, transistorized
beacon spring into life, as it had done thousands
of times in the shacks of the builders? Or would
Oscar { merely become a footnote in the history
pages of amateur radio? . . . R MINUS 180
AND HOLDING FOR FIFTEEN MINUTES
chattered the teletype.

Bob lnoked up and his heart jumped. Even
though he was an old hand at the launching
game, the sound of the *‘hold” announcement
never failed to affect him. “I hope it’s only u
technical hold,” he wished to himself as he con-
tinued with his duties. He noticed that the black
sky was breaking in the Kast. Daylight was
near. It was always easier in daylight, for some
reason. . . . R MINUS 180 AND RESUMING
COUNT. . ..

15 October, 1959

“Dear Fred:
“To say I was elated to receive your letter wonld
be the understatement of the year. However, before
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1 allow myself to get too excited, I am going to sub-
mit a proposal to you and seec what happens. . . .
As you say, I hope we can pull (or s it push) this
thing off. Best regards, Don.”

The radio amuteurs seated around the conference
table grinned as Fred, W6EJU, Chairman, read
the message. The first meeting of the COscar Com~
mittee was about to be called to order. There were:
Chack Towns, K6 LI'H ; Bernie Barrick, W60ON;
Stan  Benson, K6CBK and Nick Marshall,
W60LO. These amuteurs are the trail-blazers into
space in the year 1959!

In Los Angeles, Don Stoncr iad many conversa~
tions with Ray Meyers, W6MLZ, and Henry
Richter, W6V ZT. Gradually a concept of a suitable
radio satellitc package was being pounded out.
The phone bill between W6TNS ani WEEJU
began to grow to alarming proportions, supple-
mented by sideband schedules on 7 Me. Don sug-
gested that the rapidly growing group of hams be
called the Oscar .\ssociation: Orbital Salellite
Carrying Amateur Kadio! [ natural name. So
was Uscar born in spirit.

At 7 a.m. Bill, W6SAI, rolled over in bed in

the BOQ at Vandenberg Air Force Base, Cali-
fornia. He reached across and shook Chuck,
KG6LFH, awake. 0700 local time,"” he said as
Chuck turned his face to the wall and tried to
go hack to sleep. “We meet the press at U80U,
und go to the pad at 1000. Today we'll either be
heroes or tramps!” Chuck sat up in bed and
looked at his watch. “The ecount down started
at about two a.u.” he suid. “They must be down
to ubout R minus 180 by now.”
... R MINUS 180 AND COUNTING. . ..
CLEAR AREA TO LOAD FUEL . . . CHECK
LOG TO DETERMINE FINAL ULLAGE
REQUIREMENTS. . ..

The tension in the block house wus quietly
growing. A charged atmosphere punctuated by
short commands and remarks served ounly to
emphasize the quick pussage of time. The sun
would rise in a few moments and the air was
growing warmer. A cool, mild breeze was coming
in from the Pacific and the sky, which was not
yet red, was a flat steel color. An Air Police heli-
copter hovered briefly by the launching site then
slanted away on some inysterious iission, its
huge rotor chopping the air. The Discoverer
stood waiting, 4 white tull spire, gleaming dully
in the faint light of dawn, yet bathed on all sides
by spotlights. Soon it would burst into space.

21 October, 1960
“Federal Communications Commission:

We thank you for wour comments regurding our
proposed Oscar program. and will atiempt herein
to clarify our objectives. . . . The former Oscar
Committee has been rcorganized as the Project
Oscar Association . . . the Board of Directors
have wpproved the project plans . . . the proposed
satellite will be transmitting tn the 2-meter umatenr
band, and will be clecironically keyed . . . it will
have w restricted life of perhaps 20 days. . . .

February 1962

Ready to go! Oscar completes its qualification tests with

flying colors! At final check-out are: (left to right): Gail

Gangwish; Nick Marshall, W60OLO; Don Stoner, W6TNS;
Chuck Towns, K6LFH; and Fred Hicks, W&EJU.

Fred H. Hicks, W6EJU, for Project Oscar.”’

36 September, 1960
“Dear Mr. Hicks:

This will acknowledge receipt of your letter re-
garding Project Oscur. . . . It appears that, with
the vieception of the requircment for positive control
of the transmitter by the station licensee, you may be
able to meet the other rule requirements in question

. you realize that this project must receive the
sanclion of the other governmment uagencics before
Jinal approval cowld be granted. ... Ben FI.
Waple, Acting Scerctary, FCC.”

By now the Oscar Association had grown. to the
point where items of hardware could be butlt and
tested for the proposed sutellite. Project voluntcers
had been assigned jobs and an Oscar mailing list
was created. Because of the press of business,
WEEJU turned the chairmanship of the Oscar pro-
gram over to Mirabearn (* Chuck”) T'owns, A6LFH,
to implement and carry on the ultimate dream of
having an amateur radio station in orbit about the
earth, Ior it was only a dream. . . .

“Really, Mr. Towns, I aimit the idea has some
merit to it, but I do not see what earthly good it would
do to have a bunch of amateurs engage in such un
cffort. After all, the government has spent millions
of dollars in establishing cxotic tracking stations
. . . reatly, now, let's be serious for @ moment. . . .’

Bill, W6SAI, looked dully at the plate of con-
gealed eggs and the cup of cold coffee. “To heck
with breakfast,” he suid to Chuck. “I’m too ex-
cited to eat.” The other amateurs were equally
elated: Don Stoner, W6TNS, who had been in-
vited to the launch to sce his dream come true;
Goodwin I.. Dosland, W@TSN, President of
ARRL; and Ray Meyers, W6MLZ, Director of
the Southwestern Division, ARRL. Absent be-
cause of illness was Harry Engwicht, W6HC, Di-
rector of the Pacifie Division, ARRL. Two hun-
dred miles to the north Fred, WGEJU, now acting
as Operations Director, aud the complete Oscar
Tracking network were standing by, waiting to
flash word of Osecar orbit to waiting radio atna-
teurs. ‘‘Let's get the show on the road,” said
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“Dos”, reaching for his overcout. ** It's almost ten
minutes to eight and we have to attend the pre-
launch press meeting.”

‘The radio tecletype chattered its endless
song. . . .

R MINUS 150 AND COUNTING. . . .
CLEAR AREA TO LOAD OXIDIZER. . . .
CHECK ULLAGE REQUIREMENTS Bli-
IFORE ZEROING FLOW METER. .. . .

10 November, 1960
“John Huntoon, ARRL

As 1 have mentioned to you, a proposal has been
made to place an amateur satellitc in orbit, using a
Juture spacevehicle us a ‘ piggy-back’ carrier . . . a
need exists for strong, amateur leadership from a
group that represents o majority of the amaleurs,
rather than a small, local club. I believe that the
vnly organization that can truly represent the ama-
teur in this matter is ARRL. Without ARRL spon-
sorship, the amateur satellite programn will wither
and die . . . 78, Bil, W6SAL.”’

In the meanltime, Uscar had enlisted additional
support. George Jacobs, WSASK, Propagation and
Space Communications Editor of (Q), had volun~
tecred to be the Washington, D. C., contact man for
Project Oscar. George spent inany hours discussing
the project with symputhe!ic officials of the I'CC' and
the State Departinent. He tried to discover what
conditions must be met by such a unique undertaking
in order to recewe approval from key government
officials, some of whom had only a hazy concept of
the ideals and dreams of the radio amateur. (Georye
mworked in closc collaboration with John Huntoon,
(feneral BManager of ARRL. Iinally, in the carly
spring of 19V1, after a trip to Hq. by K6LI'H and
IW6SAI for a conference with League officials, the
ARRL adopted Project Oscar, granting its endorse-
ment to the project and providing important, vital
backing in the name of the amateunrs of the [nited
States.

The launch site was utop u scrubby sand dune
in a fur corner of Vandenberg AFB. A jolting Air

Directors of the Project Oscar Association. Left to right:
Fred Hicks, W6EJU; Bill Orr, W6SAl; Harley Gabrielson,
W6HEK; Tom Lott, VE2AGF /W 6; Chuck Towns, jr., K6LFH
(Chairman); B. Barrick, W60OON; Dick Esneault, W4LIC/
Wé; Harry Workman, K6JTC; and Nick Marshall, W60OLO.
Not present at the time the photo was taken were Stan
Benson, K6CBK; Jerre Crosier, W6OIGE; Harry Engwicht,
WOHC; and M. K. Caston, WA6MSO.

Force bus crossed innumerable sand dunes and
washes, carrying the amateurs and reporters who
wonld soon observe the launch. Dry brush dotted
the rough landscape. Suddenly, the Discoverer
atop the launch pad was visible on the horizon.
It stood majestically alone, surrounded by lesser
objects that emphusized its size. It was a clear
white, with the motto *United States' em-
bluzoned on it. A single plume of ¢vaporating
liquid oxygen curled lazily from one side. There
wis no movemeut uabout the vehicle, and the area
seemed deserted and asleep. The bus, loaded with
newspaper, radio and TV reporters and the group
of radio amateurs ground to a halt atop a small
plateau about five hundred yards from the launch
rite. The riders dismounted and slowly walked to
u clear spot from which the Discoverer rocket
was in clear view. At one corner of the plateau
stood a small gasoline generator, u communicu-
tions truck, o table with a battery of telephones,
and a portable loud speaker plugged into the base
communications system.
... R MINUS 8 AND
ING. . ..

The Air Force Thor booster, standing on the

launching pad had completed the touchy fueling
operution in which thousands of pounds of RP-1
(2 souped-up version of aircraft jet fuel) and
LOX (liquid oxygen) had been pumped into it.
On top of the houster, the 25-foot long Agena
brought the total height of the satellite-vehicle
combination to 8! feet. The sun wus climbing
higher in the sky and the wind had died down
now, and the site was clear and warm.
... R MINUS 50 AND STILL COUNTING.
... TANK PRESSURES CHECKED.. ..
DESTRUCT »QUIBS ARMED. ... RE-
CORDERS ARE ON. ...

**Why do you employ an ‘R’ count instead
of a ‘T’ count?’ asked W6SAI of Cuptain
Barbato (USAF), the Public Information Officer.

“The R-count is in minutes and is used up to
about minus ten minutes. At that time we switch
to the I-count, which is run in minutes or see-
onds,” explained the Cuptain. The communica-
tions truck gave notice from the Missile Flight
Safety Officer that the range was clear, and that
it was clear to launch.

STILL COUNT-

a1 July, 1961
“Secrelary of State, U. S. State Department:

I'he American Radio Itelay League, the national
nonprofit membership association of amateur radio
opcrators, requests the cooperation of the Depart-
ment of Stale concerning space communication and
ecperimentation by radio amateurs. A group of
skilled radio amateurs on the West coast, which is
incorporating as the Project Oscar Association, has
designed and construcied communications equip-
ment suitable for launch into orbit. The Association
is nonprofit and is entirely noncommercial and non-
malitary. Lt is affiliated with and has the full sup-
port of the American Radio Relay League . . .
an informal session was held in Washington re-
cently, with the following results:

QST for



a) Air Force representatives stated that Project
O)scar has been approved by HQ AFSC for incor-
poration in the Discoverer series of launchings, sub-
Jeet to coordination with ather nterested govern-
ment agencies . . . it is our hope that the inforna-
tion contained herein will be sufficient to enable
the Department of State now to wndertake the pro-
cedure outlined and agreeil to al the meeting — i.c.,
to solicit the forwmal concurrence of the severul
agencies concernc:d in this maltter so that the project
may g¢o forward . . . (signed) John Huntoon,
General Manager, ARRL.’

Stmdtaneously, the Project Oscar Communica-
tions link was being organized under the direction
of Tom Lott, VE2AGF ; W6. It was desired to have
carly acquisition of the Oscar satellite by a responsi-
ble party, so various anateurs were contacted at the
South Pole bases by Captain David Veazey, W i-
ABY USN, Assistant jor Communications, Spe-
clal Projects Office. Dave promised to arrange u
suitable amatewr tracking station to be set up on the
Antarctic continent by the KC'} hams to flash back
word of Oscar, once it achicve:d orhit.

The crowd at the Discoverer site had grown to

a stall yrmy. General Francis H, CGriswold,
K3RBA, Director of the National War College,
Washington, D. C., had arrived. In addition, a
group of scientists from California Institute of
Fechnology had heard of the luunch, and had in-
terrupted their important work to watch the
world’s first home-made amateur radio satellite
hurled into orbit.
... T MINUS 350 AND COUNTING. . ..
RKEPORTING WILL BE BY EYEBALL
AND F.M. RADAR AFTER LIFT-OFF. . ..
TERMINAL COUNT WILL START AT
T MINUS 11 MINUTES. . .. GUIDANCE
LOCK ON COMPLETE. . .. BTL READY
AND STANDING BY FOR LAUNCH. . ..
RANGE GREEN. ... T MINUS 20 AND
COUNTING. . ..

The sky huad clouded over and a slight overcast
settled down above the poised bird. *“ Do you re-
quire a clear sky for launch?” asked Ray, W6-
MLZ. “No,” replied the Public Information
Officer. “*This overcust won't affeet the launch.”

Now the news service wires were open, and
Chuck, K6LFH, placed a long distance call to the
Osear control center, WAGGFY. Was everything
ready in  Sunnyvale? . . . Good. . . . Guod.
. . . South Pole link through W1ABY and KC4-
USB is open. . . . WOLEJU at the other end of
the land line queried as to the exuct time of
launch. . . . “Sorry, Fred, can't announce the
time until after lift~off. . . .” Fred laughed, “I
can tell from the sound of your voice it will be
within a very few minutes,” he said. As if to verify
his words, the communications speaker over
Chuck’s shoulder blared into the telephone, I
minus 16 and counting!!!”

15 September, 1961
“John Huntoon, ARRI..
Reference is made to your letter of July 51, 1961,

February 1962

requesting the cooperation of the Department of
State concerning space communication and experi-
mentation by radio amateurs, specifically with re-
spect to “ Project Oscar’.

“Inreply I am pleased to inform you, after con-
swltation on this subject with other interested agen-
cres of the Governmenl, that the Department per-
cetves no objection to the carrying out of Project
Oscar. . . . For the Secretary of State: Edwin M.
Martin, Assistant Secretary.”

T MINUS 14 AND COUNTING. . .. ONE
MINUTE UNTIL START OF TERMINAL
COUNT. .. . TERMINAL COUNT WILL
START ON MARK. . .. MARK. ... PHASE
ONE PROCEEDING NORMAL. . . . PHASE
ONE COMPLETE. . . . PHASE TWO PRO-
CEEDING NORMAL. . ..

Don, WETNS, plugged his tape recorder into
the u.c. outlet on the portable generator. Bill,
WGSAI, climbed atop a sund dune immediately
hehind the plateau. The Air Force men looked to
their recording camerus and the babble of voices
on the press telephones rose in pitch. The Air
Police helicopter scooted overhead, looping about
the press area, and inquisitively shot behind a
sund dune. The pulsating beat of its rotor could
be heard above the noise of the preparations.

... The teletype pounded on in a relent-
less beat. . . . PHASKE FOUR PROCEEDING
NORMAL. . . . ORBITALSTAGE TLM AND
BEACON BEING VERIFIED. ... FUEL-
ING COMPLETE. . .. MAIN SAFETY RE-
CEIVERS INTERNAL. ... PHASE FOUR
COMPLETE. . . . PHASE FIVE PROCEED-
ING NORMAL. . . .

Suddenly * Dos,” WOTSN, laughed out loud.

“What's so funny, Dos?" asked Don. “The
incongruity of the situation just struck me,” suid
Dos. ““Here 1 am, a radio ham and an attorney,
on & launching pad in Culifornia! It's 14 below
zero in Minnesota and a judge and jury are in
recess until I returu! Who would imagine I'd be
here today watching Oscar Hy?”

Who indeel? There were many doubters and
some who had damned the project with faint prazse.
Many times the future of the Oscar Project looked
black, as some insurmounntable road block loomed
ahead. The support of interested amatewrs was great
comfort in such moments:

PAQVE: 1t ts with much interest that amateurs

in the Netherlands were reuding of Project
Oscar . . . we thank you for your lind
informnation. . . .

GM3NQB: . . . those with whom I have talked
arc tremendously interested. . . .

VU2NL: . . . 1 woult be quite happy to make
any kind of observations required in regard
to Oscar . . . good luck!

LUHAT: . . . plecase send wme information.
.« « L am a member of the local amateur
satellite observers’ group. . . .

(Continucd on page 130)
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Oscar Congratulations

From the Vice President of the United States
Congratulations to all those who have made Project Oscar such a success. To me this project
is symbolic of the type of freedom for which this country stands: freedom of enterprise and
freedom of participation on the part of individuals throughout the world.
LYNDON B. JOHNSON

From the National Aeronautics and Space Council
Project Oscar is {an) orbiting ambassador of international good will. We are pleased with
its technical success and even more pleased with the participation in the project by radio
amateurs throughout the world. Congratulations to those who buile 1t and to all those who
are free and able to listen to it.

R. C. WELSH
Executive Secretary

From the Department of State
We in the Department of State have noted with great satisfaction the recent success of the
community of American Amateurs in bringing about with the cooperation of the Air Force the
successful launching of the first Project Oscar satellite. This accomplishment marks another
milestone in the list of significant amateur contributions to the communications art.
I wish to take this opportunity to otfer the Department’s sincere congratulations to the
American Radio Relay League and the Project Oscar commiteee.
) ARTHUR L. LEBEL
Acting Chief
Telecommunications Division

From the U. S. Information Agency
{The] Voice of America heartily congratulates radio amateurs throughout the world on

I'the] success of Project Oscar. Oscar’s story [was] carried to all corners of the earth in many
of 36 languages broadcast by VOA. May Oscar's radio beacon, now sending HI, guide the way
to newer and greater communication horizons in a spirit of world peace and brotherhood
among all peoples.

HENRY LOOMIS

Director, Broadcasting Service

From the Federal Communications Commission

The Commission extends its congratulations to the American radio amateurs on successful
orbiting of Oscar, another trinmph for amateurs in the field of exp:rimental radiocommuni-
cations. This is exemplary of the traditional amateur spirit of exploring the unknown, adding
to our scientific knowledge and further proof of the public value of this important radio service.

Needless to say [ have personally joined the Commission in this expression and I am sure
that the American radio amateurs will keep up their good work.

NEWTON N. MINOW
Chairman

From the Department of the Air Force

May I ofter my sincere congratulations on the success of your Oscar experiment.

I hope that the “‘space-available’’ ride aboard our Discoverer vehicle has served to crystallize
and direct the interest of many amateur radio operators throughout the world toward a better
understanding of the complexities of the space age. The youthtul amateur operator of today,
inspired through his participation in Project Oscar, may produce tomorrow's breakthrough in
space communications.

JOSEPH V. CHARYK
Under Secretary of the Air Force

The efforts of the radio amateur in Project Oscar have once again established him as an im-
portant part of our scientific endeavor. Participation in this project, and others like it, has
assisted this country in its aerospace progression.

As an active amateur, I am sincerely proud to be a member of our fraternity and as 2 member
of the defense team I am grateful for the spirit of patriotism and cooperation that prompted
this undertaking.

CURTIS E. LEMAY { R4RFA)
General, USAF
Chief of Staff
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From the Department of the Army

In behalf of the United States Army Signal Corps and its many hundred radio opetators, I
wish to extend congratulations to the American Radio Relay League and others involved in the
unique and successful launching of Project Oscar. ) )

The present Oscar satellite, and those to follow, will provide unprecedented stimulation to
the use of our v.h.f. bands. This stimulation comes at a most opportune time and will serve the
amateur fraternity well as the sunspot cycle decline adversely atfects conditions on our lower
frequency bands. ) ) )

Oscar 1s a timely project, well executed and gratefully received; a typical example of Ameri-
can amateur ingenuity, cooperation and communications progress. As an active amateur (first
licensed in 1926), I fully appreciate the many contributions amateurs have made in furthering
the electronic science. Oscar again reiterates the worth of the amateur in furthering the aims of
mankind.

BARLE F. COOK (W4Fz)
Major General, USA
Deputy Chief Signal Officer

From the Department of the Navy

The successful launching and orbiting of the amateur radio satellite Oscar, an event that
has attracted deserved world-wide interest and attention, marks another milestone in the
communication accomplishments of the ‘*ham’" radio fraternity.

U. S. Naval Communications congratulates those dedicated members of the Project Oscar
Association whose imagination, initiative and technical skills made this achievement possible.
Oscar’s planning and engineering were of the highest caliber. The Navy, long active in en-
couraging “‘ham’’ operations, is particularly gratified that an American amateur radio group
has demonstrated to the Nation and world-at-large that it is capable of successfully organizing
and implementing a space project of this scope.

It is a pleasure amra privilege for me to extend a hearty "Well Done!"" to America’s radio
amateurs on the occasion of one of its most historic and major accomplishments.

BERNARD F. ROEDER

Rear Admiral, USN

Director, Naval Comnunications
From the 1nstitute of Radio Engineers

As a long-time member of the American Radio Relay League, let me congrztulate the radio
amateurs for the launching of Oscar. As usual, amateur radio is in the vanguard of new de-
velopments. Oae wonders if the time may not come when the amateurs will have their own
relay satellite to aid in low-power world-wide power communication with one another. Per-
haps Oscar is the first step toward this.

L. V. BERKNER
President
From the Armed Forces Communications and Electronics Association

Not only the members of AFCEA who are "*hams’’, but every other member of the Associa-

tion have followed with great interest the performance of America’s radio amateurs in connec-

tion with Project Oscar. The vutstanding success achieved with the ham-designed and ham-
constructed satellite package merely retlects what the AFCEA membership has known all

along . . . that there have been practically no technical advances in the radio art since its
inception in which amateur participation has not been evident and made a significant con-
tribution.

AFCEA is gratified to note the lastest achievement in the world of *ham’’ radio, and to be
reassured that our interests are parallel with respect to radio communications. The Associa-
tion, both the military and industrial segments, believe that in the years to come our common
abilities and goals will be complementary and will contribute materially to the continuance
of the state Ogsuperiority of the UJ. 8. radio art.

As President of AFCEA, and as a lifelong radio “*ham'’, it is my great pleasure to convey to
the Project Oscar Association and all participating amateurs our hearty congratulations on
the glowing success of Project Oscar.

FRANK A. GUNTHER (W2ALS)
Presidens

From onr ARRL President

This first experiment of amateur radio in space has been highly successful, not only from
our amateur point of view, but also from the standpoint of scientitic accomplishment. We ama-
teurs are all immensely proud of hams in the Oscar Association, whose courage, far sighted-
ness, and ability made possible this great accomplishmznt.

We amateurs are also very grateful to the various Government agencies who cooperated
with ARRL and the Oscar Association in making the launching possible. Such coopzration
between Government and private citizens significantly typities to the world our American
way of life.

We also appreciate and recognize the many hundreds of individual amateurs and radio
clubs and groups whose efforts in tracking and reporting Oscar contributed so much to the
final success of this first milestone of amateur radio in space.

Congratulations to all hams throughout the world who participated in making this great
success!

GOODWIN L. DOSLAND { wifTsN )
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The Honor Roll:
Oscar Participants

There are some who hear a different drum-
mer, and who march a different pace

oE tattoo of the “‘different drummer” beuts

nowhere more strongly than it does among
the runks of the radio amateur. Our hobby, in
fuct, is u collection of fascinating sub-hobbics.
‘I’he amatecur has a wealth of pursuits to follow.
He may be a traffic handler, experimenter, DX
man, v.hf. enthusiast, cquipment. builder or
*“rag-chewer.” He may be uctive on phone, c.w.,
radioteletype, sidcband or even TV!Or he may be
inactive, merely enjoying his hobby through
friendly, personal contacts or via QST

Oscar Association, Board of Directors

Mirahean €. Towns, jr., K6LFII, Chairman
Stanley R. Benson, K6CBK, Planning

fHarley C. Gabriclson, W6HEK, Data Ha.udlmv
Fred H. Hicks, W6EJU, Field Operations
William I. Orr, W6SAI, Publicity

Nicholas K. Marshall, WGOLO, ¥ngineering
Harry M. Engwicht, W6HC, ARRL Coordinator
Thomas M. Lott, VE2AGF, Communications
Jorre H. Crosier, W6IGE, Club Cunrdinator
Harry £. Workman, K6JTC, Secretary
Richard N. Esneault, \W41JC/6, Treasurer
1Jonaid L. Stoner, WGTNS, Project Design

Advisors

Richard T. Black

Orrin H. Brown, W6IIB
Milton K. Caston, WA6MSO
Steven 8. Clerwin, K60JO
John J. DNougherty, W2LIIB/3
Liou ifaire

Otis R. Hill, K6MLZ

Leonard Jaffe, KSNVS

Cicorge M. Jacobs, W3ASIKK
Morton B. Kahn, W2KR
tienry L. Richter, W6VZA
Oswald G. Villard, jr., W6QYT
F. D. Virden, Rear Admiral, USN

ARRL Coordinators

Jean A. Gmelin, W6ZRJ
Raymond 5. Meyvers, W6MLZ

Communications

Cieorge (Christotferson, K6MNTZ
Leigh II. Irvine, W6PRB
Iilton J. Jones, K6MTX
loward 14. Koehler, WASGXI
Don G. Peterson, WA6GQL
Robert I, Mead, K6GZ

Larry A. Smith, WA6GGX
Lredric A. Streib, W6QPN
David J. Veazey, W4ABY
I'red Walters

RRobert B. Whitely, K6UPX

Data Reduction

Carl IT. Buchhass, WACGGW
Joseph 8, ‘handler, WAGLOJ
Leo K. C[urkson, W6BCD
Charles L. Clavell, K6.JKI
James P. Endslcv, W6RRU
John G. Gibsun, K6YGS
lidgar A. Hilton, W6VEP
Durothy N. Ligon, K6ZLQ
lionald F.. Norgaard, W6VINH
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—Thoreau

Project Oscur combines the skill of the traffic
handler and the DX man in an amalgam with the
knowledge of the experimenter and the techniques
of the v.h.f. enthusiast. You will find all thesc
branches of our beloved hobby represented among
the ruuks of ham-voluntcers who have given of
their time and efforts to bring Osear to a siushing,
triumph. The following were the Oscur crew. To
them belongs the satisfuction of a job well done!

------ - W6SAI

Carl E. Shaw, W6HTR

Leglie C. Vickery, W6AKR

Arthur M. Walters, W6DKIT
Ralph E. Wells, K6QMJ

Harold E. White, K6RNX

William W. Hawkins, jr., WA6GAU
Cturl B. Hillesland, K6LFI

Francis 8. Humphrey, W60QA

Design

Clarence A. Andrews, jr., W6LIIV
Douglas K. Beek, WA6QQI
Albert R. Diem, W3LSZ/6

Albert . Gaetano, W6VZT
Russell Garner, K5VPN/6

Gail Gangwish

H. Hughes

Howard Linnenkohl, K6SDD

. E. Poole

Charles S. Smallhouse, WA6MGZ

Launch

Kingdon A. Davidson, WABKPP

Robert G. Herrin, 1\4RTP/6
R. Mclntosh, WAGLZC

Liaison
Robert W. Carter, W6QKW
Frederick R. Heward, KOEER
Walter A. Read, W6ASH

Procurement

Neil Arnett, WA6RIS
Burnell B. Barrick, W6OON
Orville J. Dalton, K6UEY
Donald T. Rozak, WAGINJ

Recording

Secott Lee, W6COIT
Robert. L.. Fleming, K6JTW

Secretariat

Arthur W. Davis, K6AFR
Wilbert R. Hilbrink, WA6LLZ
Clifford E. Martin, WA6QOH
Jay C. Merchant, W6ITEF

Test
Lance G. Cinner, K6GSJ
. R. Goodwin
Hubert R. McLain, K6SPK
Alf H. Modine, K6TWF

Theodore J. Netoff, K6CRV
Wallace 5. Raven, WA6AID
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WAG6LZC ("'Rep’’) at Vandenberg, California is in an enviable QTH. From the shack
window he can often see the silver streak of a space vehicle carrying a satellite into
orbit, and can hear from afar the deafening roar as the rocket leaves the launching
pad. On December 12, 1961 at 2042 GMT, WA6LZC was in QSO on 7-Mec. s.s.b.
with K6QEZ, the Oscar Communications station in Redwood City, Calif. Discussing
the forthcoming Oscar launch, Rep suddenly said, ‘‘Hey, fellows — I can see a mis-
sile leaving the pad! I bet it’s Oscar!’’ Thus, the first news of the launching reached
the outside world!

Communications for Project Oscar

BY T. M. LOTT,* VE2AGF (ex-G2CIN)

ETTING up a system of rapid and reliable com-
S munications with radio amateurs in strategic
locations around the world to ensure im-
mediate and accurate verification of the Oscur
sutellite being in orbit presented a considerable
problem. Matters were not made any simpler by
seceurity restrictions imposed by virtue of Oscar
being carried into space aboard an Air Foree
vehicle. This meant, of course, that we could not
tell any of the Oscar stutions the date and time of
firing prior to the luunch, but had to have them
standing by in « state of readiness for two or three
days beforchand. Once the vehicle was off the
pad, security restrictions were lifted, and the
Oscar communications net could spring into life,
* Project (Oscar Association, Box 183, Sunnyvale, Calif.

In view of the importance of instunt and re-
liable communications, it was decided that every
circuit should have an emergency back-up (see
Fig. 1), and that every picee of operating cquip-
ment should have an operating spare alongside
it. To guard against power failure, the Ampex
Radio Club provided a 5-kilowatt Field Day a.c.
generator in stund-by condition. T'o insure that
the network was in working order, several com-
munications drills were held in the weeks prior to
launch, and a full-scale dress exercise was held
two days prior to launch. A practice message was
Haslied from Oscar Communication headquart