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No. Secondary w H Lbs.
TFT-1 2.5VCT-3A 2% D)
FT-2 6.3 VCT-1.2A 2% 1%,
FT-3 2.5 VCT-6A 3 ’ 2
FT-4 6.3 VCT-3A 3% 2
FT-S 2,5 VCT-10A 3% 2%,
FT-6 5VCT-3A 0
FT-7 7.5 VCT-3A 4 | 2%
FT-8 6.3 VCT-8A 2%

FT-10 24 VCT-2A
or 12V-4A 2% 3%,

FT-11 24 VCT-1A Y
or 12V-2A e *

FT-12 36 VCT-1.3A 2% | 2% 3N
or 18V-2.6A

Taps on pri. of FT-13 & FT-14 to modify sec. nominal V,

‘ —6% +6%, +12%
FT-13 26 VCT-.04A 2% % .| 1% 1%
FT-14 26 VCT-.25A 2% 3 1'%, 2%

DOUBLE SHELL POWER TRANSFORMERS

Type H‘i,gh DC SV. 6.3VCT
No. . ma Fil. Fil. W H M

R-101 |275-0-275.} 50 f2A | 2.7A 3 kY
R-102 |350-0-350 | 70 |3A | 3A Y% | 3%
R-103 |350-0-350 | 90 |3A | 3.5A 3% |21,
R-104 |350-0-350 [120 [3A | 5A 4 3% 3%
R-105 |385.0.385 |160 |3A | 5A |3% a% 3%

VERTICAL SHELL POWER TRANSFORMERS

Type High DC 5V. 6.3VCT
I{g. \F ma Fil. Fil. W D H

R-110 |300-0-300 } 50 [2A 27A 2% j2'%, 2
R-111 }350-0-350 | 70 J3A | 3A | 2% 3% 2
R-112 |350-0-350 |120 |3A SA | 3% |3 2
R-113 |400-0-400 }200 | 3A 6A [ 3% 4% |4% |3

CHANNEL TYPE

%

CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC ma—Test Volts RMS: 1500

Type Induct. Resi D ions, in. wt.
No. Hys. Current Ohms w D H M Lbs.

RS55 |6 foma 300 | 2% | 1% J1% 2

8 l10ma 250 § 27 | 1% 1%, | 2%
12 homa as0” | 27 | 1% Jiw e
15 30ma 2% | 1% f1'%, | 2%
20 noma 3% 1% |2 2%,
8 Boma 3%, 1% |2 2%,
14 100ma 3% 2% 3%
1 ED POOma 4 2% 3%
{1537 "pooma 4% 2% | 3%

{10078 Mhy f.5A % 2 3
B MhyF 5A He %

73 B B

A aNLaN e
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think small...

No one but Hallicrafters could shoehorn such sheer,

P unadulterated talk power into so beautifully
compact a package as the new SR-160 Tri-band

i Transceiver. Why Hallicrafters alone? Eight
;L productive, successful years of SSB and transceiver
& ’ experience, leading to such advanced, exclusive

techniques as AALC (Amplified Automatic Level
Control) providing up to 12 db. of effective
compression . . . RIT (Receiver Incremental Tuning)
with = 3 ke, for superior net and CW operation
... and a superbly designed crystal lattice filter
which makes the most of the desirable SSB
transmission characteristics. A built-in changeover
relay permits direct operation with the HT-45 or
other linear amplifier. Sensitivity is less than 1 pv
for 20 db. (yes, 20) S + N/N ratio.

The receiver employs a separate AVC amplifier
providing a figure of merit of 100 db. These and a
dozen other outstanding features make the new
SR-160 your best transceiver buy. Write for
complete specifications or see your Hallicrafters
distributor today.

Small size: 13" x 615" x 11"
Small weight: Only 131/, 1b.

Small price:  $349.50 less power supplies
and mobile mounting kit,

NEW SR-160

Tri-band SSB/CW
Transceiver

o, Pallicraffers

Fifth & Kostner Aves. Chicago, Ill. 60624

Export: Hallicrafters International Div, Canada: Gould Sales Co., Montreal, P.Q.

&
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WHAT'S NEW?2

Here’s what's new: The Collins 75S-3B. It's a great new receiver, Cwz with a great new
idea at a new low price. The 755-3B is a versatile receiver with the sharpest selec-
tivity available to you in any of three modes — SSB, CW and RTTY. The great new idea in
the 75S-3B is the option of filters. The 75S8-3B is furnished with one SSB filter. It has two CW
positions on the mode switch. Each position is connected to a mechanical filter socket. Optional
filters are available and may be plugged in to give you up to three degrees of selectivity in the
CW/SSB function. If you're not interested in CW, you buy the receiver without a filter. That way
you don’t pay for something you’ll never be using. [1 There are other new features of Collins
75S-3B. The audio output has been increased to a maximum 3 watts. All oscillators now have
Zener regulation which further improves the outstanding stability found in the 75S-3. A filter
socket is provided for AM. [ All these new features make Collins 75S-3B a truly great buy. The
new low price makes it an even better one. Visit your Collins distributor and ask him to demon-
strate the new 75S8-3B for you. Then get his price. You'll be pleasantly surprised to find out how
little it costs to operate the finest.

£/ fﬁ'ﬁ‘t\\
]{)LLINS

o,
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4X2508 tetrode
chalks up 20,000
hours—-and is
still going strong!

Back in 1960 an original-design Eimac 4X250B tetrode was placed in
operation in a UHF communications system belonging to the County of
San Mateo, California. 20,000 operating hours later —February, 1964 — it
was removed by San Mateo Chief Radio Engineer Walter Harrington, W6 MX,
for test and evaluation. Returned to the Eimac laboratory, this 4X250B
tetrode passed acceptance tests with flying colors —within specification
in all respects and equivalent in performance to a brand new production
tube! This is another example of the way Eimac designs quality tubes
for power, dependability, long life. For data on Eimac
original-design tetrodes to meet your needs write: Amateur
Service Dept., Eitel-McCullough, Inc., San Carlos, Calif.




Thinking SSB?
_. about going to .

... if you own a Viking “Valiant”,
“Valiant II” or “Five Hundred”
... here’s a deal for you!

" FOR A LIMITED TIME ONLY...
NEW LOW PRICE ON SSB ADAPTER!

If you own a Viking “Valiant”, “Valiant 11” or

“Five Hundred” — then here's your chance to go to
Single Sideband at a tremendous saving! All
authorized Johnson Amateur Equipment Distributors
have $100 certificates, which when validated

by him, may be applied against the purchase price
of a new Viking “SSB Adapter”.

Save $100 hy going to SSB now! Offer expires August 1, 1964!

SAVE
*100°°
NOW!

Certificates are available only
through your authorized John-
son Amateur Equipment Dis-
tributor. See him soon and save
$100.00 by going to SSB now!

(Offer expires August 1, 1964)

e

SSB ADAPTER -- Popular, filter-type SSB generator —
bandswitching 80 through 10 meters—more than 50 db
sideband suppression. Features built-in multiplier re-
quiring VFO input only — design and front panel controls
make operating practically foolproof! Superb audio fidel-
ity and balanced audio response. Other features: positive
VOXand anti-trip circuits with built-in anti-trip matching
transformer and adjustable VOX time delay. With remote
power supply, tubes and crystal filter, less microphone.

Cat. No. 240-305-2. . . Wired, tested ..... Net $369.50
(WITH CERTIFICATE: $269.50)

E.F.JOHNSON COMPANY

WASECA, MINNESOTA, U.S.A.

R L
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Section Communications Managers of the ARRL Communications Department

Reports lnvited. All amateurs, especially League members, are invited to report station activities on the tirst of each
month (for preceding month) direct to the SCM, the admmxstmu\e ARRL official elected by members in each Scction,

Radio club reports are also desired by SCMs for inclusion in QST /

ARRL Field Organization station appolntments are

available in areas shown to qualified Leszgue members holding (Janadmn or FCC amateur license, Generul or (fonditional
Class or aboye. These lnclude ORS, OES, OPS, 00 and UBS. SCMs desire applications for SEC, EC RM and PAM where
vacancies exist. OES, v.h.f. bands u.ppomtment is available to T'echnicians and Novice, as well as to full-privilege amateur

licensees.
TLANTIC DIVlSION
Eastern Pennsylvanla. W3ZRQ Allen R. Brelner ace St. Tamaqua 18252
Ma.ryland W3JzZY Andrew H. Abrahu.m K mn.lmburz. Md 21783
Delawar K3UKF M. F. Nelso! 505 Milltown Rd. Marsballt
Bouthern New Jersey K2BG Herben C. Brooks %00 Lincoln Ave. Palmyra 08065
Western New York K2ZHUK C‘harles T. Hansen 211 Rosemount Drive Builalo 26
Western Pennsyivanla W3UHN  Anthony J. Mroczka 475-5th 5t. Donora
CENTRAL DIVISION _
Ilinols W9PRN  Edmond A. Metzger 1520 Bouth 4th St. Springteld
Indiana WOYYX krnest L. Nichols RFD 7 Bloomington
Wisconsin KYG8C Kenneth A. Ebneter %22 Wauona Trall Portage 53901
. DAKOTA DIVISION
North Dakota WEHVA  Harold A. Wengel 805-3rd St., 8. W. Minot
South Dakota W@RRN  J. W, 8ikorski 1900 8. Menlo Ave sSloux Falls
Minnesota WpOoPX Mrs. Helen Mejdrich Route 3 Aftkin
DELTA DIVISION -
Arkansas 5DT. Curtis R. Willlams Route 3, Box 230 Little Rock 72205
Louisiana W5FMO  Thomas J, Morgavi 3109 Benulleu Bt. Meza.(ri 70001
MIssissippl WS5EMM H H. Halrston 2321-27th erl
Tennessee Ww4uUv, William 8cott 115 East H.olston Ave Johuuon City
_ GREAT LAKES DIVISION
Kentucky K4QIO Mrs. Patricla C. 8chater 732 Greenridge Lane Louisville 7
Michigan WSFX Ralph P, Thetreau 27209 W, Six Mile Road Detroit 48240
Ohlo \WSAL \Vllson E. Weckel 2118 Tuscurawas 8t., W. Canton 44708
_ HUDSON DIVISION s -
Lastem New York W2EFU George W. Tracy 1138 North Country Club Drive 8chenectady
. Y. Long Island K2IDB Blaine 5. Johnson 266 Cypress St., Massapequa Park, L. 1.
Nonhern New Jersey W2CVW  iidward k. Erickson 13 Robert Circle Houth Amboy 08379
MIDWEST DIVISION
Jowa WONTB Dennis Burke 1418 Dougla.s Ave Ames 50010
Kansas WQOALA  C. Leland Cheney 3114 Levitt D. Wichita 7
Missouri WOTP Alfred E. Schwaneke hdgnr Star Rte Rolla 85101
Nebraska . W@GGP  Frank Allen 272 Gering
NEW ENGLAND DIVISION —
¢‘onnecticut WI1FHP Robert J. O*'Nell Hard Hill Road Bethlehem
Malne WI1AHM  Arthur J. Brymer 20 Berwick St. Portland 3
Jsustern Massachusetts WI1ALP Frank L, Baker, Jr. 85 Bolar Ave. Braintree 02185
Western Massachusette WIBVR Percy C. Noble St. Dennis 8t. Westiteld 01085
New Hampshire WI1YHI Albert F. Haworth zo Plummer Rd. (Bedford) Manchester 03102
Rhode Island K1AAV John E, Johnson 30 Fruit 8t Pawtucket 02860
Vermont KIMPN Ii. Reginald Murray 3 Hillerest Drive Montpeller 05601
- o - NORTHWESTERN DIVISION
Alaska KL7BZO  Kenneth E. Koestler 2005 Sunrise Dr. Anchorage
Idaho K7HL. Raymond V. Evans Route 3, Twin Fulls
Montana W7KUH  Walter 8. Marten 3U21-6th Ave., So. Great Falls
Oregon W7AJN Everett H. France 3335 S.E, 116th Ave. Portland
\Washington W7PGY Robert B. Thurston 7700-318t Ave., N.E, Seattle Y8115
- PACIFIC DIVISION S
Hawall KH6BZF JTwxe R. Wical P. O. Box 2200 fHonolulu 96805
Nevada W7PBV  Leonard M. Norman osz Boulder st. Boulder City 83005
danta Clara Valley w GZRJ A. Gmelin 10835 Willowbrook Way Cupertino
st Bay Richard Wuaon 107 Cordova Way Cuncord
san b‘mnclsco WGUDL/KG(.,WP C. Arthur Messineo “175-45th Ave. #an kFranclsco
Sacramento Valley (ieorge R. Hudson 2209 Meer Way Sacrameuto
San Joaquin Va.uey W GJPU Ralph 8aroyan 6204 E. Townsend Ave. resno
- OANOKE DIVISION —— . —
North Carolina W4BNU Barnett 8. Dodd 420 West Frankin st. Salisbury
South Carolina W4PED Charles N. Wright 711 Merrlwet,her br. orth Augusta
virginia W4QDY Robert L. Follmar 1057 e 8t. orfolk 23503
West Virginla WaJIM Donaild B. Morris 1136 Mormnzstar Lane Fairmont 26554
ROCKY MOUNTAIN DIVISION — [,
Colorado K¢TTB Donald Ray Crumpton £. x 223 Alamoss
Ut W7QWH Thomas H. Miller &148 douzh 3360 East snlt La.ke Clty 84109
New Mexico K5IQL Newel Frank Greene Dexter
Wyoming* W7CQL Wayne M. Moore 142 bounh Montana Ave. (,n.ﬂper 82601
SOUTHEASTERN DIVISION - - e
Alabama 4 ks, Willam 8. Crafts R,ouv.e 3 Box 233 Athens 45611
‘astern Florida W4GJ1 (iuernsey Curran P.O. Box 48 Palm Beac
Western Florida WARKH  frank M. Butler, Jr, 494 bluon Rd. Fort Wa.lton Beach 32548
Georgla W4RZL Howard L. schonher 1902 Columbus 31902
West [ndles (P. R.-V.L) KP4DJ William Werner 563 ‘Ramon Llovet Urb, Truman
. Rlo Pledras, P. R.
Canal Zone KZ5TD Thomas B. DeMeis P. 0. Box 1111 Balboa
S — SOUTHWESTERN, DIVIS ON
Los Angeles W6FNE  John A. McKowen 3430 50. Hills St. Los Angeles 80007
Arizona W7FKK Floyd C. Colyar 3411 West Plerson st. Phoenix
san Dlego W6LRU Don Stansifer 1427 Pescadero San Dlego 7
danta Barbara 6AAK \illlam C. Shelton 2036 Grandview Drive Camarlllo
- WEST GULF Dl\ lSIOh
Northern Texas WSBNG L. L. Harbin 5 Calmont Fort Worth 76107
Oklahoma KS5KTW Bt F, Lund 1220 3, Owasso ‘Tulsa 20
Southern Texas W5QEM  Roy K Eggleston 1109 Vernon Drive « orpus Christi
- ——— .- CANADIAN DIVISION
Marltime VEIWB Weeks Harvey station,
Ontarfo VE3NG Mchard W. Roberts 170 Norton Ave. Wlllowdale. I‘oromo, ont.
Wuebec VE2DR . W. Bkarstedt 2 5t. Johns Rd Pointe Clalre,
Montreal 33, P. Q.
Alber VE6TG Harry Harrold 1834-5th Ave. N. Lethbridge. Alt.n..
Brmsh Columbla VETFB k., Savage 4553 wesn 12th Ave Vancouver &, B, C.
Manitoba VE4HW Willlam H. Horner 6 Winnipe
Haskatchewan VE55QC Mel Mills lulz-ulth Bt. East Saskatoon

* Omiclal appolinted to act temporarily in the absence of a regular ofticlal




SSB * ISB * AM - AME - CW - FSK * FAX

The GPT-100K uses the
exciter, IPA and a por-
tion of the final amplifier
of the GPT-200K (AN/
FRT-62). lllustrated are
interior views of one 200
KW transmitter in a van
presently in overseas op-
eration,

REQUEST BULLETIN 1016
£
and Subsidiaries

SAN LUIS 0BISPO, CALIFORNIA e

GPT-100K

* 100 Cycle Tuning 1 Part 10°
Stability

e 100 KW PEP
e Air or Vapor Cooled

e Operate and Maintain From
Front Panel

e Solid State Power Supplies

» Available Also —

Air Conditioned
Transportable Van
Technimatic® Control

*T.M. APPLIED FOR

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK

OTTAWA, CANADA e ALEXANDRIA, VIRGINIA e GARLAND, TEXAS e OXNARD, CALIFORNIA

LUZERN, SWITZERLAND e POMPANO BEACH, FLORIDA
7
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"Of, by and for the amate
cally every worth-while anidgfeur
glonous nchlevemenr as'the s!a

ship. of a transmitting s?ahon and know|
prerequrs;te, uhhough ful) voﬂn mem

President ..

FirstVice-

Secretary

Treasurer .

900 Wilshire Bivd., Loy

President . i,

240 Logon Ave S

Generol Managér . " .

Communications Manuqer
Techmcal Direc

Amsianl Generol Manager :

Suite 2212, 44 ng Sf West; Toronto 1, Onb.

DIRECTORS

NORIL B, LATO
R. 3, Burlington, Onrurio

v zce-/nrrrmr colin .. Dumbrlle. ....... VIEZBK
116 Oak Rldge Drive, Bale 0" Urfee, uucbm

Atlantic Division

GILBERT J. CROSSLEY.......... ..., w3vya
734 West Foster Avenue, state Coliege, Pu. 16801
Vtce Director. tidwins. van Deusen ... ... walcl

a711 MeKinley St., N.W., \Washington, D.C.20015

Central Division

PHILIP k. HALLER.. YH PG
6000 8, "U'ripp Ave., Chicago, 111. hllh29

Vice-1iirector:
Dakota Division
CHARLES G, COMPTON .. ... ... WoBt o
1011 l(urmnum Ave, St. )'.xul Minn, 5651046
Vice-isirector: Chariex M. Bow .WUNMXC

16111, LLust Lake St., Mlnnmpolls. Minn. 55407

Delta Division
PHILIP P. SPENCER....... WHLDH/WAHLXX
29 5nipe S, Lake Vista, New Orleans, La, 70124
Viee-Dtrector: branklin Cassen,, . CWHWRK
925 North ‘Urezevant St., Memj ‘enn. 310X

Great Lakes Division

G CARTWRIGHT . ovvnen. . wsurp
servatory Ave., Llndmmll Ohlo 45208

Vice-Director: Charles C, Milic RIS LS
4X%72 Culvin Drive, Lulumbux Obfo 43227

Hudson Division

MORTON B. KAUN....c...cuunvinnn. WoekR
22 Blirch HIL Rd., Great Neck, N. Y, 11020
Vice-fiirector: Harry 3. Dannals. . ....... waeTuiK

RI'D 1, Arbor Lane, Dix Hills, Huntington, L. |I.
11743

Midwest Division

ROBERT W. DENNISTON.......... WUNWX
Rox 631, Newton, lowa SU0s

Vice-Director: Sumner H. loster.......... G
2315 Linden Dr.. 8.15., Cedar Rupids, lowu 5241)%
New England Division

MILTON K. CHAFFEE.,............ WILIW
2% Reussner Rd., br)uthlngton Conu, 06489
Vice-iiirector: Blgelow Green WIEAL
436 NMarlboro St., oston, Mass. 02116

Norf)z western Division

R. RENX ROBERTS...oovi i n o, W7CPY
%37 Park Hill l)rl\o, Billings, Mont. .)‘JI()..
Vice-| irecior: ohert 13, Thurston, ...... wW7rGy

7700 315t Ave., NI, Seuttle, Wash, 8115

Pacific Division

HARRY M. ENGWICHT.
770 Chapman, Sun Juso

Vice-irector. Ronald G, Martin, .. ....... W6ZI
1573 Buywood Lane, Napa, Callf. 94558
Roanoke Division

P. LANIER ANDLRbON JR...... L, \\ 41\1\\ H
428 Maple Lane, I)umulc. Va. 215

Viee-Director: Joseph F. Abernethy W4AKC
764 Colonial Drive, Rock Mul .Gl o730

Rocky Mountain Division

CARL L, SMITH. ... i i, WoBwWJg
1070 Locust 8t., Denver, Colo. 80220
Vice-Iirector. John . Sampson, Jr.. .. ... wr7oex

46 (8 Mount Ogden Drive, Ogden, Utah 84403

Southeastern Division

THOMAS M, MOSS. .. .....co0iunnan. WAl YW
P.O. Box 20644, Munteipal Alrpurt Branch,
Atlanta, Ga. 30320
Hro—lurztlnr Charles J. Boivin. .. .., .., WALVY

210 H.W. 27th Lane, Miaml, 1Mla. 33143

Southwestern Division

RAY F. MI-\I'RS ................... WG6N LZ
Rox R, San Gabricel, Culll, 1778
Vice-1rirector: Virgll Tulbott . .. .oonuv, .. WOGTI

1175 Longhill Way, Monterey Park, Cullf. 91754

West Gulf Division
ROEMER O, BlssT W5
1.0, Box 1656, Corpus Christl, Texag 7840:

Vice-1)irector; Ray K. Bryun. ., ......... WwsuyYQ
2117 8.W. 6lst Tcm;(:‘cis;)klnuomn Clty, Okla.
R (
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“It Seems to Us...”

HAMS AND THE LAW

A rash of recent amateur difficulties with
local zoning or other ordinances —in Santa
Barbara, Denver, Sult Lake City, Chicago and
several eastern cities — has cuused general
discussion of the over-all problem in amatcur
circles and, inevitably, some misconceptions.

Many aspects of these cases are not what
they seem, and certainly are not as reported
or rumored. A principal misunderstanding
seems to be that any attempt by a community
to interfere with the operation of an amateur
station is per se unlawful and that if an ama-
teur loses the case it spells doom for all of us.
"The fact is that a municipality may indeed
enforce ordinances which may in one way or
another affect the operation of an amateur
station, as for example, tower heights. The
fuct is also that it is not unusual for the ama-
teur to lose the first round; in the landmark
tower cases of Pennsylvania and New Jersey,
the amateur indeed lost the vases at lower
court levels and it was that result which per-
mitted the League to carry the cases even-
tually to the Supreme Courts of both states to
obtaln an eventual fuvorable deecision — and a
real precedent.

Some uninformed amateurs have been active
on the air criticizing the League for apparent
luck of participation in these matters; they
simply show lack of understanding of legal
principles, or a willingness to repeat rumors
without any attempt at confirmation. The fact
is that the League’s General Counsel has been
active in ull the cases which have come to
ARRL’s attention, including those tmentioned
above, in one instance for as long as two yvears.
He has discussed problems with the amateur’s
attorney in each instance, either in person or by
correspondence, furnishing advice and guid-
ance s scems appropriate, und attended for-
mal hearings when national issues seemed in-
volved. But the fact wlso is that the League
cannot lawfully engage in the practice of law
for individual members either by direct repre-
sentation of the amuateur, by paying his local
attorney, or by financing local court costs. It
can and does cooperate fully with the wmateur’s
attorney, und formally intervenes in such cases
as may actually develop — e.g., on appeal —
to u stage where a precedent may be set on a
basic point of law.

Possession of an amateur license does not of

itself exclude the individual from community
responsibility, either of law or of common
sense. We have to live with our neighbors, just
as they have to live with us, and our rights are
not overriding.

The one problem present in almost every
case is TVI. The average I'V viewer does not,
~—and in some instances, refuses to — under-
stand that the TV receiver he purchased for
hundreds of dollars is not perfect and does not
contain the simple circuits required to reject
interfering signals — amateur and others. .\l
too often TV servicemen, through ignorance,
suy either nothing can be done or install an
ineflicient filter at an outrageous price. .\n
inereasing number of complaints of interfer-
ence to hi-fi stereo sctups are being received.
Al too often the seller blames the amateur
rather than go to the trouble and expense of in-
stalling a few inexpensive bypass capacitors.

The solution lies in cooperation und under-
standing by all concerned. In most instances,
investigation discloses that the amateur's
efforts to explain and cooperate have been too
few and too late.

Zoning ordinances arc modern things,
schemes to organize the community into sec-
tions according to the use of the property
therein. Usually such an ordinance, or its
associnted building code, places @ restriction
upon the height of buildings and structures.
Such restrictions are generally valid, o proper
exercise of the police power of the stute, dele-
gated to the community. They may on ocea-
sion affect the umuteur who desires to put up
a tower. But they must bear u reasonable
relation to the ‘“public heulth, sufety, moruls
or welfare.”

It is impossible to outline here in detail the
principles to guide amateurs in every zoning
or other problem which may arise locally.
Each case is different in one way or another.
But we must not panic when a minor skirmish
trends or turns out adversely. \uny attorney
knows that the initial battles frequently are
lost and that such losses do not have uny real
significance on the outcome of the case.

The Hq. has available, without chuarge, a
collection of background material reporting
actions in previous cases in various parts of
the country, and it is sent upon request to any
amateur who has or anticipates some locul
problem. Often the amateur or a committee of
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the club can work out solutions to such diffi-
culties by informal discussions with city offi-
eials. Should such a cuse come to court action,
in his own protection the amateur has little
ulternative but to scek the services of a local
attorney. Said attorney should immediately
et in touch with the ARRL General Clounsel
for background and guidance. The League
cannot litigate ench individual cuse, but does
stand ready to assist a local attorney in in-
stances of such difficulty, and is prepared to
intercede if and when any case develops to the
point where it appeurs a precedent might be
set which would be unfavorable to all of ama-

teur radio.

1964 National Convention

Don't forget the 1964 ARRL Nationul Con-
vention next month in New York City. There
will be three full days of convention activitics;
top-notch speakers, special interest talks and
mectings, FCC examinations, special events for
the ladies and a big “convention within a con-
vention,” the International VHF Convention.
All this and the World’s Fair, with its many
attractions for the entire family, make the week-

COMING A.R.R.L. CONVYENTIONS

July 1-5— West Virginia State, Jack-
son's Mill, W, Va.

July 11-12 - Rocky Mountain Division,
Estes Park, Colo.

August 21-23 — ARRL National, New
York City
September  5-6 — Maritime Provinee,

Charlottetown, P. E. [.

Sceptember 11-13 — Southwestern Divi-
sion, Palm Springs, Calif.

September 25-27 — Pacific Division, Sac-
ramento, Calif.

October 2-3 — Ontario Province, Lon-
don, Ont.

October 17 — Michigan State,
Rapids, Mich.

Grand

end of August 20-23 a must on your summer
schedule. While you’re in the urca, be sure to
stop at League headquarters and pay us a visit;
we're less than o hundred miles away:.

More details will appeur in August QST; for
tickets and full information, write HARC, P. O.
Box 5%, Central Islip, Long Islund, N. Y.

Director Tom Moss, W4HYW (right),
takes the first step in getting his South-
eastern Division out of the quota cellar
in the Building Fund drive by presenting
a batch of member contributions 1o
fund chairman Mort Kahn, W2KR,
while Vice Director Chet Bolvin,
WA4LVYV, beams approval. Extra space
for the historical section bars the usual
building fund page this month, but
we'll be back in August with an
up-to-date report on progress.
The Coast Guard recently commis-
sioned its new headquarters amateur
station, K4CG, and the group pictured
below was on hand for the dedication.
(L. to R.) FCC's W4GF; W4KFC, trustee
of K4CG; LCDR R. E. Mickley, Chief of
Navy MARS; CDR Bamett, WA4KIU,
CO of the Coast Guard Washington
Radio Station; WN4NWYV; K4UZA;
CDR Langenbeck, K3JQU, Chief Com-
munications Officer USCG; K3WUW;
WN4RYA; WN4PRJ; WA4PEE; and
KA4TZK, president of the Coast Guard
Washington Radio Station ARC. Not
shown, but present for the ceremonies,
were CAPT Ralph Dean, W4VA, Dep-
uty Chief of Coast Guard Engineering;
and CDR Edmund Redington, USCG
Ret, W4ZIM. K4CG is manned by
military and civilian personnei of the
W ashington Radio Station and visiting
CG hams. Amateurs everywhere are
invited to visit. Two separate operating
positions are set up, one for Novices,
the other for holders of higher-class
licenses. The club has twelve very active
members who operate all bands
and all modes.
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The clipper-filter unit described in the text. Crystal filter is

the unit to the left of the tube shield. Input and output

jacks and the “‘normal gain" control, as well as the a.c.
cord outlet, are on the other side of the chassis.

effectively employed in a.m. transmitters

for many years, little success has been
obtained with similar schemes applied to s.s.b.
generators. The use of automatic level control
improves 8.8.b. performance mostly through mak-
ing the transmitter (or exciter) easicr to adjust
for maximum peak power without serious “flat-
topping,” while providing a measure of speech
compression. However, it cannot substantially
increase the average-to-peak power ratio ar cun a
well-designed audio clipper/filter in a.m. Audio
compressors suffer similarly in that they operate
on the integrated audio waveform rather than on
4 cycle-to-cycle basis as does a clipper.

The difliculty in applying audio clipping to an
s.8.b. system is a fundamental one; it is not a
problem of refined circuitry or ingenious gadg-
etry. It has been known for some time that it is
essentially Zmpossible to increase the average-to-
peak power ratio in the resulting s.s.b. signal by
any form of audio clipping.

!.LTHOUGH audio speech clipping has been

Fundamental Problem

The big difference (as far as special processing
is concerned) between a.m. and s.s.b. lies in the
fact that in s.s.b. the envelope bears no simple
relationship to the audio waveform used to
gencrate it. In a.m. the radiated envelope is iden-
tical to the audio waveform (assuming linear,
distortion-frec modulation). If the audio wave-
form is a sinc wave, the a.m. envelope is a sinc
wave. If the audio waveform is a square wave,
the a.m. envelope is a square wave. In s.8.b. if
the audio wuveform is a sinec wave, the s.s.b.
envelope is that of a c.w. carrier. If the audio
waveform is a square wave, the s.8.b. envelope
contains a peak value that goes to infintty, with a
waveform bearing no resemblance to the input
square wave.

This situation can be seen more clearly in Fig.
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Speech Clipping
for

Single Sideband

BY W. K. SQUIRES,* W2PUL,

AND E. T. CLEGG,* W2LOY

1, which shows the r.f. envelopes for a.m., d.s.b.
and s.s.b. for audio waveforms ranging from a
sine wave to a square wave.! It can be seen that
as the audio is clipped (made more nearly a square
wave), the s.8.b. average-to-peak power actually
decreases! In fact, in the extremc case of a per-
fectly square wave, the s.a.b, transmitter would
require an infinitely large peak power output to
accurately reproduce it. This inability to improve
s.8.b. performance by clipping techniques suitable
for a.m. (and d.e.b.) has been established more
rigorously, and quantitative relationships be-
tween the modulating (audio) waveform and the
resulting average-to-peak power rations huave
been published.? It is clear that another approach
is required.

A Different Approach

Since operations on the audio waveform are so
unrewarding, it is logical to attempt operations
on the s.s.b. waveform itsclf. In fact, an obvious

* Squires-Sanders, Inc., 475 Watchung Ave., Watchung,

L.

1 Courtesy of E. Bedrosian, private correspondence. The
“audio” waveform is sin» @,

2 Squires and Bedrosian, “The Computation of Single-
Sideband Peak Power,” Prac. I.R.£., January, 1960, p. 123,
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attempt to do just this is made by auyone who
“talks up” his s.s.b. transmitter to the “fat-
topping”’ point. The average power 7s increased,
but the resulting splatter, distortion produets and
unwanted sideband energy bring complaints from
neighbors, more conservative umateurs and cer-
tain regulatory bodies. However, it has bheen
recognized for some time that o more refined
process closely akin to this can offer s.s.b. speech
energy improvements without the concomitant
agonies® These techniques ean be applied to
amateur s.8.b. with most effective results — aund
very simple equipment.

The approach is surprisingly straightforward.
The s.s.b. signal is formed in the usual way, with
as little distortion as possthle. 1t is important that
a good s.&.h. signal be formed. The carrier and
unwanted sideband should be well down, and the
wanted sideband should be properly bandwidth-
shaped with 4 good filter (in & phasing exciter,
by guod design of audio and phase shift net-
works). This s.s8.b. envelope is then amplitude
clipped. The resulting waveform which now con-
tains spectral components in the unwanted side-
band (and everywhere else) is filtered again, pref-
erably with a filter as good or better than the filter
used to form the original s.x.b. signal. What re-
sults is u true s.8.b. signal with much inereased
average-to-peak power, but no out-of-band dis-
tortion prouducts, which can be amplified and
transmitted in the usual way. Typical waveforms
as the signal passes through this processare shown
in the oscilloscope photos of Fig. 2.

Before procecding to a specific design, several
conditions must be noted:

3 F. De Jager, et al, U, S. Patents 2,874,222, 2,907 %31,
8,003,037, 3,020,352,
n=t n=03

1) System gain must be increased by whatever
amount of clipping is taken. E.g., if 20 db. of
clipping is performed, over-ull gain must be
increased by 20 db. to regain the previous (non-
clipped) peak power.

2) As system gain is increased, hum and noise
must be controlled, just as in a.m. clipping. In
addition, carrier suppression must be improved
(if inadequate) by the same degree to which
clipping is performed.

3) High-level stuges must have inereased aver-
age power capability. Many lineur amplifiers
which perform creditably on “normal” sa.b.
excced power supply and tube rutings on clipped
s.8.b. since the arernye power requirement can be
increased by 10 to 20 db. On some voices, with
heavy clipping, the average input power may be
only a few decibels below the peak power!

Experimental Unit
The unit shown in the photograph was designed

-to operate with 2 commercial s.8.b. transceiver

(the Clegg Venus V1), This transceiver forms an
s, signal at a 9.0-Me. i.f. and the s.s.b. speech
clipper was designed to operate following the 9.0-
Me. balanced modulator. The schematic of the
unit is shown in Fig. 3.

The output from the balanced modulstor is
applied to a crystal bandpass filter having a 560-
ohm input/output impedance and 3.1-ke. (—6
db.) bandwidth. At the output of this filter, the
resulting s.&.b. voltage is amplified by a 6AZS
remote eutoff pentode to provide the increase
in system gain required. The gain of this stuge
can be adjusted independently in either “elip-
ping” or “normal” mode. In the “clipping”

mode the gain setting controls the degree of elip-
n=0

n=0.l

T, L
S.8.8. GG

Fig. 1—The same audio signal gives widely-different envelope patterns, depending upon the type of transmitter. Yarious
audio waveforms are shown in the top line; the resulting envelopes for 100 per cent a.m,, double-sideband suppressed
carrier, and single-sideband suppressed carrier are shown below. The various audio waveforms are obtained
by substituting values shown for n in sin» c.
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Fig. 2—Oscilloscope photos show-
ing the clipper action. In each pic-
ture the top trace is the s.s.b. input
to the clipper. {Above) Rectified
s.s.b. output from the transceiver,
no clipping. Peak power is set just
below "flat-topping.” The word is,
"Hello." Zero power is the bottom
line. {Below) Same as above, but
with clipping. The increase in
average power is apparent.

ping, aund in the “normal” mode it rescts the
system gain to its original (without clipper) value.
After amplification the s.8.b. signal is clipped
by a full-wave diode pair whose threshold is set
by the “peak set” control. This control estab-
lishes the maximum output voltage, and peak
power level, attainable in the clipping mode.
Once properly set. for maximum peak power with-
out power-amplifier ““flat-topping,” no increasc
in audio gain, or shouting, cuti produce & higher
peak power level — or cause ‘“‘flat-topping.”
The output of the clipper is impedance-
mutched to the sccond s.s.b. tilter (identical to the
first) by the 6AZ8 triode scetion. This filter does
not show on the schematie, or in the photograph,
since it is the xas.b. filter normally used in the
transceiver itself. In the transceiver, the 9-Mec.
filter vutput drives a 12A U6 mixer which, with a
5.0-5.5-Me. v.f.0. injection frequeney, converts to
14.0-14.5-Me. output and then to 50.0-50.5 Me.
Construction of the uuit is completely straight-
forward. The only precautions necessury are to
shield the input from the output of the first filter
(to obtain good skirt selectivity) and to thor-
oughly shield the entire unit to avoid any pickup
and possible r.f. feedback.
The design is typical of that required for many
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different s.s.b. transmitters. Its adjustment pro-
cedure would also apply to versions designed for
other transmitters and is as follows:

1) Using the 9-Me. output of the transceiver,
with the modulator temporarily unbalanced, 7T
is adjusted for maximum carrier output (in
“normal”’ position).

2) The transceiver is reset for normal s.s.b.
operation with the carrier properly nulled. With
the clipper in “normal,” the transceiver audio
guin is advanced, usually to “full on” if no over-
load in stages preceding the clipper occurs. Then
the “normal gain”’ control is adjusted to produce
normal g.8.b. transceiver output with no “flat-
topping’’ on voice peaks. For future no-clipper
operation the “normal gain” control is treated
as though it were the usual audio gain countrol.
The above adjustments are best curried out with
an oscilloscope for viewing the transceiver output.

3) Switched to “clipping,” the “clipping level”
control is set full on, or at maximum gain. The
“peak level” control is now set so that voice
peaks are at the same output level as established
in (2) above. The “elipping level” control now
establishes the depth of elipping to the desired
level. No further adjustment of the “peak set”
control is necessary.
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Fig. 3—Schematic diagram of the s.s.b. speech clipper. Unless noted, all resistors are Y2 watt, decimal-value capacitances
are in uf., whole-number capacitances are in pf. The input to the clipper comes from the output of the balanced modulator
in the exciter. The output from the speech-clipper unit is returned 1o the input side of the filter in the exciter.

Operating normally in the clipping mode, it
should be observed that the average plate current
is greatly increased over that when not clipping,
the umount of increase being dependent on the
setting of the “clipping level” control and in-
dividual voice characteristics. It is important to
reiterate the several precautions which must be
observed:

1) Hum, room background noise and residual
carrier level will be increased when clipping. In
some transmitters, steps may have to be taken
to reduce hum and improve carrier balance.
Room noise ¢un be reduced by use of a close-
talking microphone.

2) Final amplifier average power iuput is
greatly increased. Tubes which ran cool before
may glow ominously when “full-bore” clipping is
uged. If the final amplifier has a c.w. d.c. input
rating equal to its s.8.b. d.c. input rating, no
difficulty will occur. The same is true of power-
supply capubility; in some units plate and screen
voltage regulation may have to be improved.

Results

Only personal observation ‘“on-the-air” of
such o unit’s efficacy can be fully convineing.
Variations in individual voice characteristics and
the signal-to-noise conditions at the time will
modify the results; therefore, no *“claims™ will
be made here. The following observations are
described as conservatively and objectively us
postible.
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Laboratory measurements (with a number of
different voices) indicate:

1) Average power increases of 10 db. to as
much as 20 db. were obtained.

2) As much as 30 db. of clipping did not ad-
versely affect intelligibility under good signal-to-
noise conditions, although distortion was severe.

3) In artificially-produced low signal-to-noizre
situations, clipping was us effective in producing
intelligible copy as was a 10-db. increase of power
without clipping.

4) Unwanted sidebund, out-of-band distortion
products and carrier rejection could be main-
tained at levels as good as those obtained without
clipping.

On-the-air tests, largely on 6-meter s.8.b., con-
firmed in a general way the results of laboratory
meuasurements. These tests are the most difficult
to interpret and objectively summarize. Ty pical
results were as follows:

1) Until properly informed, many stations
regularly worked previously (without a clipper)
were convinced a “linear’” had been added.

2) Stations that previously could not bhe
worked cousistently reported solid and consistent
copy when clipping was used.

3) Average reported signal improvement in
weak-signal-path “A-B” tests indicated a gain
when clipping cquivalent to 6 to 12 db.

4) Strong “locals” occasionally complained
of distortion and background room noise. This
was easily remedied by switching to ‘“normal”
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mode (since clipping is hardly needed here).

5) Over any weak-signal path, intelligibility
was always better with clipping than without.

In passing, oue discovery wus made regurding
best reception of clipped s.s.b. With room back-
ground noise, and average power greatly in-
creased, a good fast-attack a.g.c. in the receiver
tends to accentuate the rumbles, gurgling and
scraping heard during voice pauses (without
VOX). This can be alleviated by simply retarding
the r.f. gain somewhat to lower the a.g.c. dynamic

runge. A good receiver a.g.c. is a good spcech
compressor — with clipped s.s.b. it doesn’t need
to work so hard.

Units similar to the one deseribed could be
readily designed for many existing s.s.b. exciters
or transmitters. They are relatively simple and
inexpensive considering the results obtained. If
the final amplifier and power supply will swallow
the increase in average power, they can approach
the results of adding s lincar amplifier to the
exciter. With a linear. . .. 57—

L Strays %S

The Southern Counties Amateur Radio Associa-
tion joins the resort-convention center of Atlantic
City, New Jersey in playing host to the National
Democratic convention during the weck of August
24, 1964. Message handling plans from K2BR/2
include relay of convention hall tratlic via ten
meters to the Atlantic City Lighthouse, where it
will be dispatched on all bands.

K7IQA recently won newspaper acclaim for his
work with the March of Dimes *‘Telerama’’, a fund-
raising campaign of KXLY-TV in Spokane, Wash.

The Anne Arundel Radio Club (Md.) participated
en masse in the WBAL-TV (Baltimore) Cerebral
Palsy fund-raising drive last Decewmber.

Author Horn, 11MXK, (see page 22 of this issue)
has written an article for Electronics (October, 1963)
on the control of an artificial hund by means of
muscle potentials. It's a fascinating discussion of
one of the uses to which electronics can be put.

Two Hundred Mcters and Douwn, by the late
Clinton B. DeSoto, is a 184-page history of early
amateur radio (to 1936) which has been out of
print for about ten years. The League arranged for
reproduction, through a photographic process, of
a number of copies of this book and has some still
in stock at a special reduced price (because of
«uantity purchase during the anniversury year) of
$1.00, approximately our cost. Address ARRL Hq.,
125 Main St., Newington, Conn. U6111.

OPERATOR OF THE MONTH

Have you thought back over the past month
and picked out your nomination for * operator of the
month?" Details appeared on page 96, March QS7'.
Let's hear from you.

During May the following additional amateurs
were nominated in recognition of their extra skills
und courtesies:

K3STI
K40CU
WASAGR
KSCIR
K8DDG
WSVII
WAQAPT
HK3RQ
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FAMILY MEMBERSHIP

For families with two or morc amateurs,
ARRL By-Laws provide that, after one
individual has become a Full Member of
the League at the regular dues rate ($5 in
the U.S.), additional amateur members of
that family may join the League for a
special dues rate of $1, with all rights and
privileges except the receipt of additional
copies of ()ST. Qur correspondence indi-
cates some misunderstanding of this
arrangement. Please note. i

1) All participants in the Family Mem-
bership plan must be Full Members — i.e.,
holders of amateur license. Unlicensed
persons do not qualify.

2) There must be un immediate family
relationship—i.e.,husband or wife, brother
or sister, father or mother, son or daughter.

3) The rate for the initial membership
is the standard $5 ($5.25 in Canada). The
rate for additional amateur members of the
family is $1 — not $2 as many seem to
believe.

4) All Family Memberships must becon-
current —i.e., expire in the same month.

So if you are purt of a ham family, slip
in an extra dollar for each other hum in
your clan next time you renew your
League membership.

The Eye-Bank Network, luunched by W@NTI,
WOGET and others in 1962, was featured in an
article “ Race Against Blindness,” by Max Gunther
in the May 30, 1964, edition of T'he Saturday Eevning
Post. The net meets twice daily, at 0100 GMT on
3963 and at 1300 GMT on 3970, to exchange in-
formation on corneas needed or available at various
eye banks. QST ran a story on the network in May
1963, page 7Y.

Amateurs everywhere are invited to watch for
K3BSA, which will be in operation from the National
Boy Scout Jamboree, Valley Forge, Penna., July
17-23. Operation will be on 80, 40, 20, 10, 6 and 2
meters, phone and c.w. Each QSO and SWL report
will be verified by a special QSL card. QSLs should
be sent to Boys' Life Radio Club, New Brunswick,
N. J. 08903.
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The Nuvistor Goes Mobile on 50 Mc.

Effective V.H.F. Reception with No Plate Power Supply

BY HENRY A. BLODGETT,* W2UTH/FRL

Fig. 1—50-Mc. mobile converter, using the 12-volt
Nuvistors. Lf. output is 600 ke.

iNcF. the advent of the 12-volt ignition system

in the American automobile, with its re-

sultant effects on car broadeast receiver

design, amateurs desiring to use v.h.f. converters

with their B-plus-less car receivers have been
* 515 Victor-Holcomb Road, Victor, N. Y.

AMP

Insert
5 normatly-clased '*°
/J;—? 12v, + relay for muting

faced with something of a dilemma. Hybrid tubes
{12EKS6, [2AD7, e¢te.) may work well enough on
lower bands, but they fall flat on their plates in
the v.h.l. range. Transistors that work well at 50
Me. and higher may not be very attractive from
a cost standpoint. A recent development in the
Nuvistor line by RCA looked like a good solution.
This is the 80536, a hybrid Nuvistor with a 6.3-
volt heater, sporting a transconduct:nce of SO0,
when used with plate voltages of 12 to 24 volts,

After indifferent results with mobile converters
using transistors and earlier hybrid tubes, the
writer set about making a 50-Me. converter for a
12-volt broadcust receiver, uring the S056. Re-
sults have been more than gratifying, providing
better reception than has becu obtained with
several of the better v.h.f. transceivers commonly
used for 5(-Mec. mobile work.

There is nothing original about the cireuit, it
being a slightly-modified version of the popular
Nuvistor converter originally deseribed in QST
and now appearing in the ARRL Handbool:
If provision is to be made for muting the con-
verter during transmitting periods (a good idea
for mobile stations, where a speaker is ulways

UT'he Kadio Amateus’s Handbook, 10th ed., 1963, pp. 408~

412; Tilton, ““'I'wu-Band Station for the V.IL.F. Beginner,"
Part 4, ST, October, 1961,

MIXER

Fig. 2-—Schematic diagram and parts information for the hybrid-Nuvistor converter, Decimal values of capacitance are
in puf.; others in pf. Capacitors are ceramic unless specified. Resistors are composition, /2 watt unless specified.

Ci, C2—No. 22 insulated hookup wires 2 inches long,

twisted together 1Yz inches.

Ca—No. 22 insulated hookup wires one-inch long, twisted
together Y2 inch.

Cs+—Mica padder, approx. 350 pf.

J1, Ja—Coaxial receptacle.

Li—10 turns No. 28 enam., close-wound on Y4-inch iron-
slug form; tap at 3 turns (Miller form No.
20A000RBI).

Ls, L4, Ls—8 turns No. 28 enam., close-wound on Y4-inch
iron-slug form (Miller 20A687RBI). L; and L2 are
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7 inch apart, c. to ¢; L+ and Ls, % inch apart;
Ls and Lg, % inch apart.

Ls—No. 32 enam., close-wound Vs inch on Y4-inch iron-slug
form (Miller 20A686RBI).

Ls—6 turns No. 32 enam., close-wound on V-inch iron-
slug form (Miller form No. 20A000RBI).
L7—Ferrite antenna coil for broadcast band (Miller

6300). Tune to 600 kc. with Ca.
Y1—A49.4-Mc. crystal (International Crystal Mfg. Co.
FA-5, FA-9).
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Fig. 3—Interior view of the
W2UTH mobile converter.

used for reception), it is necessary to bring out the
12-volt plate supply scparately from the line to
the heuters. Some wiring is saved by doing the
12-volt interconnecting at the tube, but this re-
sults in difficulties in quicting the receiver during
transmitting periods.

"T'he luyout is generally the same as the original
vergion, ulthough it c¢an be made smaller by
using a template shown in the May, {961, issue
of Ham Tips* With the latter layout, the con-
verter can be built in a 214 X 21§ X 1-inch
Minibox. The 5%-Mc. Channel 2 trap shown in
the QOST-Handhook: design can he climinated, 18

Ty Mendelson, * Nuvistor Two-Meter Converter,” RC'{{
Ham 1'ips, Vol. 21, No. 2, May, 1461.

the TV image problem does not cxist with a
broadecast-band i.f. Adjustment procedure is simi-
lar to the higher-voltage versions of the converter.

Use of this S056 converter with a 30-Me.
Heliwhip antenna has resulted in read:able signals
being received in areas formerly considered to be
50-Me. deadspots, when commercinlly-available
mobile transceivers were used. The converter-
receiver combination is used daily in communica-
tion over the 20-mile run from Victor to Roches-
ter, working with the home station. (lonsistent
communication with K2RTU, Rushville, N. Y,
is also maintained, over a distance of 35 miles.

o-Stravsal

Hams of the Neenah-Menasha RC (WOJCL,
Neenxzh, Wis.) plan to coordinate comnmunications
for the Inland Yuchting Assoviation when it holds its
annuul regatta on Luke Winnebago this summer.
WoGSS, WIWSV, WOHHC., WAOCIV are among
those working on the project.

Picture 4 tower 3000 fect high. One such has
been  designed by Navy nsultant  Arsham

TS

P

A joint get-together of the Newington Amateur Radio League and the Southington Amateur Radio Association, both

Amerikian. Hams may not want to duplicate it,
though — estimated cost is $15 million, or almost
35000 a foot! — WEQFII and Welding Journal

A new Voice of America transmitter being built at
Hughes Communications in Los Angeles will run a
«quarter-megawatt output from 4 to 26 Me. The de-
sign crew, all hams, are W6Q.JU, W6USB, WB6JAW,
WAGIFZ, K6VTQ, WAG6HJV, und WONLS,

Connecticut ARRL-affiliated clubs, was held on April 6, with the above in attendance.
The location is the iounge at ARRL Headquarters. (Photo by W 1 GFE)
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7360 Mixers
in the 75A-4

Reducing Overloading

in Conversion Stages

BY JOHN H. DIEHL, W2QWS

52 Tacoma Ave., Buffalo, N. Y, 14216,

Although this modification is directed
specifically toward the 754-1, the same
principles may be applied to the mixer
stage or stages in other receivers.
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should be judged not by what it can receive

but by what it is able to reject. In quality
amateur receivers, sensitivity has certainly been
adequate for many years and the modern ama-
teur receiver with a mechanicul or crystal lattice
tilter offers seclectivity that is limited only by the
bandwidth of the intelligence to be reccived. A
wodern receiver would seem, therefore, to insure
its owner many QRM-free (JSOs unless the inter-
fering signal is actually within the passbund of the
receiver.

S oMEONE has said that a receiver’s performance

Mixer Overload

Certainly this owner of s 75A-4 was quite
happy on the top end of 20 for several years.
While the population of the band increased, the
same propagation conditions which have cuused
abandonment of the higher-frequency bands have
also lengthened the skip distance so that the
watts-per-kilocycle saturation has not been uas
greut as one might expect. Dissatisfaction came
with the increase in the local ham population,
“barefoot’” at first, and later well-shod with
high-powered linears, trampling under foot the
weak DX and making unusable large segments
of the band. Tests with short antennas and at-
tenuators at the input to the receiver revealed
that while some signals were not free of excessive
distortion products, aud even parasitic oscillation
on modulation peaks, the principal cause of the

FILTER I.E AMP

(0) EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (uf);
OTHERS ARE IN PICOFARADS ( pf. orupt);
RESISTANCES ARE IN OHMS; K v 1000,

Fig. 1—Revisions in the second-mixer circuit. Original connections are shown for the second-mixer tube at A, to the 3.1-ke,
mechanical filter at B, and to the first-i.f. amplifier tube at C, Circled numbers indicate points at which connections to the
original circuitry should be broken, Components shown in A (only) should be removed or disconnected. D shows the revised
second mixer circuit. Here the circled numbers indicate points where connections are made to similarly-numbered points
in the original circvitry. Dashed lines indicate original connections which should not be disturbed. Heater connections
remain unchanged. Fixed capacitors of decimal value are disk ceramic; others are mica or NPO ceramic.
Fixed resistors are Y2-watt composition. Cy is a 7-45-pf. ceramic trimmer, Ry is a linear control.
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“broad’’ signals was gencration of spurious
products in the mixer stages of the receiver,
Mecasurements with a signal generator indicated
that the fellow in the next block could not possi-
bly overload the r.f. stage and that we could
always resort to the now well-known 20-db. pad
in an emergency.

Concentration was focused on the mixer cir-
cuits, and past articles in QST were reviewed and
several promising circuits were tried.; At about
this time, the Squires article on the use of the
7360 switch-beam tube appeared.? Study of the
75A-4 schematic and component location indi-
cated that some version of the Squirescircuit
could be incorporated with a minimum of work
and that the circuits could be restored to their
original form in the event that results were not
satisfactory. Preselection in the 75A-4 before
both mixer tubes is sufficient to reject unwanted
rignals separated from the oscillator frequencies
by the i.f., and also to prevent any intrusion of a
signal on either of the intermediate frequencies.
In the interest of simplicity, some of the advan-
tages of the balanced-mixer circuit can therefore
be sacrificed while retuining the strong signal-
handling ability and low mixer noise of the 7360.

New Circuitry

(Comparison of the revised circuits of Figs. 1B
and 2D with the original in the 75A-4 manual
illustrates the circuit changes. The second mixer
has a balanced output, but oscillator injection is
to one deflection plate only, with the other at r.f.
eround potential. The first mixer (Fig. 2B) is
simply s tetrode amplifier with the output
switched to ground at the rate of the first-oscilla-
tor frequency. Input to the first mixer is tapped
down on the r.f. amplifier output by a 12-to-1
capucitive voltage divider. The quiet 7360 mixer
permits this reduction in its signal input, therehy
affording a 12-to-1 increase in strong-signal pro-
tection while maintaining the signal-to-noise
ratio. Noise from the r.f. amplifier (50-ohm
resistor across the antenna terminals) overrides
the mixer noise by a comfortable margin, aud the
increused gain of the 7360s over the 6BA7s leaves
the over-all gain of the 75A-4 unchanged.

Second Mixer

Rework of the 75A-4 is best done one mixer
stage at a time, with realignment and evaluation
of results before proceeding further. Referring to
Fig. 1, changes in the sccond mixer circuit are
quite straightforward. The tube socket must,
of course, be rewired. Two terminal strips are
added. One of these is fastened to the shield be-
tween the mixer stages to mount the resistors for
the deflcction plates, and the other is mounted
on the chassis between the tube socket and the
mechanical-filter *sockets to hold the 2-mh.
chokes and the 45-pf. trimmer capacitor C1. The

! Andrade, * Recent Trends in Receiver I'ront-End De-
sign,” ST, June, 1962, and many others.

2 Squires, *“New Approach to Receiver Front-End De-
sign,” QST, September, 1963,
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Ist MIXER

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS ( puf.); OTHERS
ARE IN PICOFARADS (pf.OR put);
RESISTANCES ARE IN OHMS;

K= 1000

(B)
Fig. 2-—Revisions in the first-mixer circuit. A shows connec-
tions 1o the original 6BA7. Circled numbers indicate points
at which connections to the original circvitry should be
broken. All components shown should be removed or dis-
connected. B shows the revised first-mixer circuits. Here the
circled numbers indicate points where connections are
made to similarly numbered points in the original circuitry
indicated in A. Heater connections remain unchanged.
Capacitors of decimal valve are disk ceramic; others are
mica or NPO ceramic. Fixed resistors are Y2-watt
composition. R is a linear control.

additional 2-mh. choke was stolen from the Q-
multiplier plate circuit (Lss) and the latter re-
placed with a standard 2.5-mh. choke. The 2000-
ohm potentiometer 21 is conveniently mounted
in an existing hole in the shield. Note that the
arrangement used by the author renders the
selectivity switch inoperative, only the 3.1-ke.
filter heing used. Rebuilding of the switch has
been postponed to a later date. When the wiring
ir complete, the 45-pf. trimmer C is peaked for
maximum signal and the 1.5- to 2.5-Me. variable
i.f. tuning is realigned following instructions in
the receiver manual. The potentiometer Ry is
set for maximum output on a weak signal. Gain
will be found to have been improved by at least
10 db., and it may be necessary to reset K, the
i.f. gain control, to prevent a.g.c. action on tube
noise.

Those who do not have a signal generator will
find that the markers from the 100-ke. calibrating
oscillator can be used for peaking the tuned cir-
cuits. With the band switch set to the 10-meter
band, peak Lig and Lo at 28.9 Me. and ('s3 and
C'se at 28.1 Me. Either the S meter or a v.t.v.m.
at the diode load test point (a.g.c. off) may be
used as an indicator. A record of the S-meter
readings of the 100-ke. oscillator signal on each
band can scrve as an indicator of recciver per-
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formance before and after chauges. Such a record
is also useful as a long-term check on receiver
sensitivity., This is often recassuring when the
buaud seems dead!

First Mixer

Referring to Fig. 2, revision of the first-mixer
circuit requires a 13s0-degree rotation and re-
wiring of the tube socket. Coupling capacitor
('yyisreplaced by a 10-pf. mica unit, and a 120-pf.
ecapacitor is shunted from grid to ground. These
values ure & compromise between guin and over-
load protection, either of which can be improved
at. the expense of the other. The new eireuit
chunges the load on the erystal oscillator, and it
will be necessary to carefully peak the oscillator
coils [y through {n7 to restore the 100-ke.
culibration signals to zero on the dial. Setting of
the 2000-ohm potentiometer Ra is not eriticul
and it mayv not be necded with most tubes. [t is
unly neeessury that d.e. voltages on the defleetion
plates he approximately equal. Trimmer ('s3 is
now peaked as before und the antenna and r.f
stage realigned. This procedure is fully deseribed
in Scction V of the instruction book.

Results

Using a Measurements 658 signal generator
{with 50 ohms in seties), sensitivity was found to
be 0.8 uv. at 10-db. signal-to-nois¢ with 30 per
cent modulation at 28.5 Me. This is a.m. sensitiv-
ity. S.s.b. sensitivity measured better by 12 db.¥
Ciain distribution was also meusured. For output
at the detector load eyuivalent to that produced

by U uv. at the untenna terminals, the following
readings were made. r.f. grid - 7 uv., first-mixer
grid - 13 wv., sccond-mixer grid — 70 pv., and
first-i.f. grid — 170 wv. Gain from antenna to
second-mixer grid is therefore 70 times. Since the
negative bius on the sccond mixer is 2.5 volts,
any signal greater than 35,000 uv. peak at the
antenna will drive the mixer grid positive if not
controlled by the a.g.c. or rejected by the front-
end selectivity. The 7360 displays good lincurity
up to the point of overload. In actual use, signals
helow 10 v. are R4 to 5 at a separation of 20 to 40
ke. from u signul which drives the S meter to full
seale (approximately 50,000 uv.). A high-level
s..b. signal such as this from a well-designed
transmitter may contain higher-order distortion
products of 25 pv. or more at 2§ ke. removed
from the signal frequency.¢ So we see that there
exist certain practical limits to receiver perform-
ance at this present state of the art of amateur-
transmitter design.

The modified A-4 has now been in use for
several months. The receiver front end no Jonger
wilts in the presence of several local signals, and
it is possible to copy s.s.b. DX on the low cod
of 20 when the c.w. station across the back yard
is pounding away. The 20-db. pad with toggle
switeh is still in series with the receiver input,
but is seldom used except to check incoming
signals for splatter or key clicks. For this purpose
it is used frequently! [@ET—]

3 Pappenius, Bruene and Schoenike, Single-Sideband
Principles und Cireuitz, MceGraw-1ill, 1964, p. 341,

+ Ihid., pp. I85-186; p, 358.

e Strays “§s

WB2GMN would like to eontict pust members of
the Second Signal Service Battalion stationed ab
Radio Marina, Asmara, Eritrea, during WW 11.
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Feedback

There are two errors in the circuit dingram of the
audio section of the TDCS transistor communica-
tions receiver appearing on page 17 of the Novem-
ber, 1963 issue. In the squelch cireuit, there should
be no conucction hetween Rs and the 1N1619;
the TOK resistor should be connected between the
bottom end of Re and ground, rather than as shown.

The headphone juck, /¢, should be connected as
follows: the movable arm should go to ~Ngm, the
stationary coutact should go to the S-pf. capacitor,
and the frame of the jack should be grounded.

In the McCoy article, June 1964 QST, page 40,
the two sections of L3 in Fig. 2 should be 32 turus
cach, not 28,

This is just part of the famed W2Zl1 Historical Museum in
Trenton, New Jersey. Maybe you OTs (''young squirts” are
welcome, too) will want to make it a part of your summer
trip to ARRL. It's open to the public "almost anytime,"”
by appointment. On display are more than 400 items
dating from the wireless days of 1899-1925; a collection
of Morse and wireless keys, old vacuum tubes of significant
types, and papers, photographs, and magazines dating
'way, 'way back. If you plan to visit the museum, telephone
or write W2Zl a few days in advance so arrangements
may be made. On arrival in Trenton, phone 822-6645
for further directions if needed.

QST for



o 8] ticle. Contest. Winnon,

Power-Less

least observed rules in the amateur regula-

tions is the regulation concerned with
power input and its use. To some amateurs the
word “power” has lost its original meaning con-
gruent with voltage und current and it has as-
sumed a new meaning depicting status symbol
with awe inspiring effects and a tool to be used
indiscriminately.

As the regulations clearly state, the usc of
power is to be used judiciously depending on cir-
cumstances. In simple, everyday terms, just what
does this mean? It means that if difficulties arise
because of adverse conditions that ecan he eir-
cumvented by an increase in power, then the in-
crease of power is justified. In my own interpretu-
tion 1 would tuke this to mean during the move-
ment of vital or emergency traffic, in purely
scientific or experimental work and for educa~
tional or informative purposes. Beyond that,
there is no vulid reason. Mere chatting and other
inconsequential operations do not warrant the
use of excessive power. There have been alto-
gether too many instances of high-powered sta-
tions conducting cross country and even cross
town Q3Us where QRM was needlessly caused
thousands of miles away. Cun this inconsiderate
practice be defined as an intelligent use of power,
or the lack of it? How many times has power been
used for argumentative purposes on the amateur
frequencies and how often has it been the subject
of controversy?

In looking at the present state of the urt, there
are severul reasons why there is no need for the
present maximum legal limit, which was more or
less a necessity during the days of spark, incti-
cient antennas and the growing pains of radio. In
light of all the improvements in the past twenty
vears Or so, it is quite obvious thut high power is
in a sense unnecessary. Today we have highly
eficient antenna systems, improved methods of
radiotelephony as well as other modes and an
increased knowledge of the behaviour of the
ionosphere and its timely use. There is the matter
of frequency congestion and the problem of
interference to public services other than the
amateur service (BCI and TVI, specifically ).

There is also the matter of our “image" with
amateurs of other countries. 1f we are to improve
the situation this is one area in which we can
reap the most dividends. Our usc of high power
has always been a source of humorous ridicule
and resentment on the part of the foreign ama-
teur. “Why is it that you Americans require a
kilowatt to Jdo the sume thing we do with 150

*'SRI OSD/ARPA R&D Unit, APO 146, San Francisco,
Calif.
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‘[ ]"NDOUBTEDLY, one of the most abused and

BY FRANK A, PHILLIPS,* W4LCY

watts?” is the most often heard inquiry. From
this a more uncomplimentary meaning can casily
be deduced concerning our abilities. In retrospect,
why do we need all of the power? Is the use of
excessive power an excuse for lack of know-how?
One sometimes ponders over the fact; did the
fureign amateur create his own phone bands out
of sheer necessity fostered by congestion, or was
it because he was unable to withstand the oppres-
siveness of power?

Collectively, what would be the beneficial
effects of utilizing lower power if it became a
reality? 1 believe that the technical ability of the
amateur would noticcably improve simply be-
cause he will be compelled to devote more time
and concentration to circuit improvement in an
effort to coax more out of an existing circuit.
Understandably, the more power there is in-
volved, the less we are apt to become concerned
about its conservation for useful work.

By the reduction of power level and a conse-
quent outlay of capital, more amateurs would be
accorded the sume power advantages. Competi-
tion would become keener in an etfort to uchieve
higher operating results, thereby improving the
skill and eapabilities of the operator. Yo the “pu-
perhanger,”” certificates would become more
meuningtul.

Lower power would further introduce the necd
for better antenna systems and many of the ob-
seurities of transmission lines, matching networks
and antennas would be vigorously confronted in
an effort to better utilize the signal. When therc
isn’t much to work with, a person will apply more
thought to prevailing limitations. 1t will become
mandatory to realize the necessity of applying the
proper autenna to a particular situation in order
to obtain the desired results. There is the practice
of using high-angle radiators commensurate to
local work.

At the risk of invoking an economic depression
in the electronic industry, upsetting hidebound
amateur philosophy and provoking antagonism
among the brethren, 1 propose that every amateur
tuke the initiative by limiting the input to his
transmitter(s) to u maximum of 250 watts. We
as amateurs in upholding and making oursclves
worthy of nmateur tradition should make the
first move rather than to rely on o petition or an
order from a regulatory body. Is it possible that
we are capable of doing something as constructive
as that on our own? Are we the “leading’” ama-
teurs? For that “extra’ power, let’s improve out
anteuna systems, our knowledge of the iono-
sphere, the use of our equipment, the use of thc
lower frequency bandsor v.h.t. for local contacts,
and our operating skills, [a5—]
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Fig. 1—The completed p.t.o. unit with one side cover removed. The rugged mechanical design is quite apparent in this
photo. The small coil above the p.t.o. inductor is for setting the band limits.

A High-Precision Permeability-Tuned

THE necd for greater frequency stability and V F O

resctability of r.f. generators is steadily in-

creasing for a number of well-known reasons.
The VXO can achieve a frequency stability as
great as that required in c.w., s.8.b. und RTTY
operation, but its range of frequency variation
is insufficient for many applications. On the other
hand, the stringent requirements for precise fre- or Transmitter Use
quency control over a wide range imposes highly-
severe design considerations on v.f.o. circuits.

In this article we will deseribe a v.f.o. showing BY WALTER HORN.,* I1IMK

several features believed to be unusual and which ’
result in a high order of tfrequency stability and

Stable Unit for Receiver

resetability with changes in supply voltages, tube
characteristics and component aging, together ; . . .
with a rigorously-linear frequency calibration. The constructional flolmls included in

These remarkable results have been obtained this article are not furnished with the
employing a well-designed electrical cireuit, u expectancy that there wcill be many
very rigid mechanical layout and a high-precision 'f‘:"" “"{l “'f*"h to ‘_”-‘P""f”" the unit.
tuning mechanism. One thing which must be The chief intent s to f”“s"“f" ”_'"
tolerated with this v.f.o. is its low output level "I"sf" attention to detail required in
(about 1 volt of r.f.). This may be brought up to a achieving a high order of frequency
useful amount by means of additional amplifica- stability in a permeability-tuned v f.o.
tion. Low output, of course, is by no means a As described, the unit is designed for
limitation when the oscillator is employed in con- use as a heterodyne oscillatorin a con-
junction with a mixer to transpose an s.s.b. or version system covering the desired
other kind of signal to a more suitable frequency. band or bands.

#11, Via del Viandante, Mandello Lario, Ltaly.
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The Electrical Circuit

The schemutic diagram of the v.f.o. is shown
in Pig. 2. Busically, it is a permeability-tuned
Frankdin ! oscillator emploving two 6BXG6
(EF80) pentodes. The cireuit shows excellent
stability, the key to which is, us in other cirenit
configurations, the very loose coupling existing
between resonator and driving system.? The
first, tube is provided with a cathode resistor to
increase the impedance which the grid presents
to ('s. This is highly desiruble because the grid
conductancein conjunction with the input capaci-
tunce affects the phase angle of the equivalent
voltage divider, thereby affecting the frequency
of the generated signal

At frequencies near 2 Me., where the cirenit
is operated, the load resistance may be made so
small with respeet to its associated eapacitances
that the phase shift in cach stage is substantially
180 degrees; the operating frequency is then very
nearly the natural frequency of the resonant eir-
cuit. The chosen arrangement has the remarkable
advantage that tuning muay be accomplished by
means of a variable inductor or cupacitor, one
side of which is direetly grounded. In this eireuit
it muy prove desirable (but not absolutely neces-
sury) to use a tapped coil; this preserves the
advantages of a low impedance level without

not draw grid current and therefore operates as a
(lass A linear amplifier. Some limiting occurs in
the following tube, but to a very low extent. The
output signal is therefore almost perfectly sinu-
soidal. By grounding the cauthode of the buffer
tube, noire and hum have been minimized. The
sereen grid of this tube is used as the anode in the
feedback loop, while its plate is in an electron-
coupled output cireuit.

The Variable Inductor

The most critical component of the v.f.o. is the
variable inductor., The simplest mechanical ar-
rangement for a variuble inductor is the slug-
tuned coil. An inductance ratio of about 4 to 1,
with a uniformly-high @, may be obtained by
inserting o suituble powdered-iron core into a
long, slender solenoid. When such a coil is asso-
ciated with u fixed cupacitance, the frequeney
variation may be made almost linear with respect
to core position. This arrangement has been used
in well-known commercial receiversand transmit-
ters, und is capable of meeting fairly-exacting
requirements. It also has the advantage that
there are no moving contacts in the entire tuning
circuit.

The sturting point in designing a permeubility-
tuned arrangement is the selection of the slug to

~O +105V.

OUTPUT

Yone
Y]
L[]k
,faolz:ﬂzoil:uso 30 R

Fig. 2—The Franklin circuit used in the v.f.o. designed by 11MK. Resistances are in ohms (K = 1000). Decimal values of
capacitance are in uf., others in pf. Fixed capacitors: N = N750 ceramic, Z = NPO ceramic, SM = silver mica; others
not listed below are tubular or disk ceramic. Component designations not found below are for text-reference purposes.

Cy, C2—(Centralab TCN).

Cx, C4—(Centralab TCZ).

Cs—Air trimmer (Johnson 157-3, or similar).

Cx, Cy—Feedthrough capacitor (Centralab FT-1000).
Ji—Chassis-mounting coaxial receptacle (BNC).

requiring the use of an inordinately large capaci-
tance. Moreover, the tap is criticully located to
compensate for impedance variations over the
tuning range. In this way, a low r.f. output-
voltage coefficient is maintained throughout the
v.f.o. frequency range.

All usual oscillators present amplitude limiting
to a greater or lesser degree. On the contrary, in
the described v.f.o., because of coil tapping and
the cathode resistor, the signal level on the con-
trol grid of the tirst tube is very low; the tube does

! Fdson, Vacuum-Tube Oscillators, John Wiley and Sons,
1953.

2 Clapp, “An Inductance-Capacity Oseillator of Unusual
Frequency Stability,” Proc. [.&2.£., March, 1948.
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L1—See text.

L3—0.5 ph.—S5 turns No. 28 enameled close-wound on
Va-inch ceramic iron-slug form (Millen 69048
form).

be used in conjunction with the coil. The chosen
slug must have sufficient permeability to produce
the necessury inductance variation with a rea-
sonable longitudinal displacement. It must also
be stable with temperature and aging, and free
from possible troublesome ¢tfeets when placed in
a magnetic field. The author removed the slug
from the core of a surplus 455-ke. i.f. transformer.
This slug is a powdered-iron type, 8 mm. in
diameter and 19 mm. in length, and has a 4-mm.
hole through its center. Other high-@) ferrite
cores were tried initially, but were quickly dis-
carded because of instability resulting from a
high temperature coefficient, or becuuse they
were sensitive in permeability when placed close
to magnetic fields,
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Fig. 3—In this view of the partially-assembled p.t.o. unit, the coil has been omitted to expose the tuning slug mounted
on the driving shaft. The front bearing guide is notched for the arm that prevents rotation of the slug shaft to permit full
lateral movement of the slug. The knurled aluminum sleeve at the left-hand end covers that end
of the slug shaft and the coil spring that prevents backlash.

The second point is the design of the coil. To
produce an output frequency linearly related to
vore travel, the coil must have a special variable-
pitch winding. So muny fuctors have influence
on the resulting inductance, including unavoid-
uble variable capucitance with respeet to ground,
und the variuble mutual inductance hetween
different coil sections, that a prediction of the
tuning curve in advance appears almost im-
puossible. However, by experimentully adjusting
voil length, number of turns, winding piteh and
core travel, the tuning curve can be made to fol-
low exactly the desired linear shupe.®

Constructional Details

‘The v.f 0. is su designed and constructed that
it has little sensitivity to vibrations in the order
of 5 (3. Frequency deviation is less than = 100
c.p.s. under 5 G acceleration at 50 eyeles. Bump-
ing or pounding on the operating table does not.
cause any noticeable frequency deviation.

A factor which must be taken into account in
designing the mechanical layout is the size and
type of box in which the circuit is to be installed.
This is of primary importance in relation to fre-
quency stability and resetability »s. mechanical
stability. First, the box must have such 4 size us
to permit the tuning tank to be mounted in
position which will insure that the walls are no
closer to the coil than by an amount equal to
three to four times the coil diameter. This will
minimize deterioration of the coil @, and the
thermal excursions which inevitably cause the
side walls of the box to expand or contract will
produce less effect on coil inductance. Clireuit
romponents should also be kept away from the
tuning tank.?

Mechanical layout of the v.f.o. may be seen in
Figs. | and 3. The v.f.o. is mounted in a frame
consisting of a front und a rear plate clamped
together by three metal rods. For smooth action

¥ Arnoid, * Transistor V.F.O. with Linear Tuning,” OS7',
Marceh, 1960.

4 Shulman “ 4n Ultrastable Keyved V.F.0.'" QS7T, Oct.,
1457,
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of the tuning mechanism, the two plates must be
exactly parallel. To achieve this, both plates are
milled from an aluminum block, und the three
rods arve turned down from brass stock. The end
platesare 10 mm. thick and the rods are 6 mm. in
diameter; their ends are tapped to fit 5-32 ma-
chine screws.

The frame supports an upper and a bottom
plate, bolted to the end plates by a set of machine
serews. The upper plate, a sheet of aluminum
5 mm. thick, supports the electrical eircuit, except
the tuning coil. The bottom plate is provided with
three eeramic pillars to fasten the v.f.o. on a main
chassis. The pillars assure thermal insulation of
the v.f.o. unit from heat-generating devices
mounted on the main chassis. Nide walls are sim-
ple aluminum sheets having a thickness of 3 mm.

Grounding of zero-potentinl tube pins is
achieved by means of two silver-plated copper
rings having 22-mm. inside and 30-mm. outside
diameters, fastened against the mounting plate
by the sume screws which hold the sockets. In
making these rings, the material is cut so as to
form lugs, on the inside diameter, in a puattern
correspouding to the socket pins to be grounded.
This assures the shortest grounding path. To the
same rings all eircuit ground returns must be
soldered.

All connecting leads, except those of the tuning
coil, are made with No. 14 silver-plated copper
wire, and the lengths are broken by standolf
insulators so that no length remains unsupported
for more than a half inch. This kind of lead rigid-
ity, plus the excellent ground return, ussures
maximum frequency stability under mechanicul
vibration. It should be noted that solid construe-
tion alone is not enough to insure short- or even
long-term stability; the components must also be
mounted so that there is a minimum of strain and
stress on the frequency-determining parts.®

)n the rear frame plate are located 1 BNC
coaxial connector, serving as an output terminal,

% Neubauer, “ Eine Kleine Anatoﬁe der Steuerscnder,’”
DL-QTC, Jan., 1955,
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and two feedthrough ceramie eapacitors for con-
uecting the v.f.o. to its power supply.

The Tuning Mechanism

The heart of the unit is the tuning mechanism,
most of the essential parts of which can be scen
in the photographs of Figs. 1, 3 and 4. The slug
is fixed on a stainless-steel rod 6 mm. in diame-
ter. To assure accurate alignment of the slug
within the coil, one end of this rod is threaded
into a section of stainless-steel rod of larger
{10 mm.) diameter which slides back and forth
through o close-fitting aluminum eylinder at-
tached to the front end of the v.f.o. box. The
npposite end of the lurger rod is tapped to fit a
lead serew attuched to the control shaft which
runs through ball bearings. The lead serew is
threaded 2 threads per mm. (approximately 50
threads per inch). Turning of the lead serew
moves the slug back and forth through the coil
{not shown in Fig. 3). The core truvel is limited to
12.5 mm., covered by 25 revolutions of the lewd
serew. The rear end of the rod earrying the coil
slug slides in & bearing mounted in the rear cnd
of the v.f.o. enclosure. Turning of the slug shaft
with rotation of the control shaft is prevented by
a stop attached to the slug shaft. This stop ear-
ries u grooved roller which rides against onc of the
hox-ussembly rods under tension of a spring.

The front bearing consists of o pair of ball
thrust beurings, back to back. Any possible play
in the threads of the lead screw is taken up by a
spring at the rear eud of the shaft,

Moving parts and bearings of the assembly
must be machined to close dimensions because
upon their precision depends the frequency stabil-
ity and resetability of the v.f.o.

The Tuning Inductor

The coil, which may be seen in Figs. 1 and 4,
is wound on a form 11 mm. in diameter and 40
mm. long turned down from a block of poly-
stvrenc. The form is bored out to a slide fit for the
powdered-iron slug, and & mounting Hange is
turned at one end to permit fastening the form to
the rear end of the box.

As already mentioned, the coil has u specially-
developed variable-pitch winding. Core and coil

Fig. 4—The various machined

components shown here may

be identified by comparison
with Figs. 1 and 3.
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are designed to work together to produee an out-
put frequeney which is a linear function of slug
travel. Beeause core and coil must be matehed
together, employing a different tyvpe of slug will
make it necessary to wind the coil with a little
different pitch shape.

To tune the 2.5-3-Me. band with a fixed capac-
itanee of 1000 pt., the required inductance is
$.06-2.82 ph. (Lmax,/Lmin = 1.44). Leaving off 0.5
rh. for the trimming inductor, L», the tuning coil
must show s maximum inductance of 3.56 ph.
and a minimum of 2.32 xh. No. 28 enameled wire
i used, and the turns are proportioned us in Fig. 5.
With the tuning slug removed, the coil presents
aninductance of 2.1 ph. and a Q of 125; inserting
the slug ruises the @ to 160. ln mounting the
finished coil, every care should be used to ulign
the form with the slug so that there will be ab-
solutely no friction at any point in the travel,

I'xamination of Fig. 5 will show that the coil
consists of three seetions: a first section of 4 elose-
wound turns, a sccond seetion of 17 turns wound
with a variable piteh, and o third one of 8 close-
wound turns. The winding pitch of the intermedi-
ate section follows the law deseribed by the curve
of Fig. 5. Frankly speaking, winding this coil is
not an casy job. To obtain o coustant ratio of
shaft rotation to frequency change throughout
the range, the intermediate section of the coil
must be wound with & smooth and continuously
variable piteh and this must preseut no abrupt
discontinuity nor accidental bend. A great dose of
putience and perseverance is required.

After completion, the coil must be cemented
with high-grade (3-1)ope to hold its winding firmly
and definitely in place. A number of v.f.o.s like
the described one have been built, and in every
case the lincarity obtained has been better than
0.02 per cent, despite the fact that no mechauical-
correcting mechanism has been used; ie., the
actual frequency did not deviate trom o straight-
line calibration more than = 450 c.p.s. over a
range of 500 ke. (see Table ).

Coil Adjustment

For calibration purposes, a trimming inductor
and capucitor, La, Cs, are provided: by adjusting
inductor und capucitor, frequency end points may
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be reset in case tubes or components should be
substituted.

Recause of the small space in the final assem-
bly, a preliminary breadboard setup is advisable.®
The adjustment consists esscntially in changing
the number of turns in the first and third seetion
of the coil to get the required frequency spread
with a chosen travel of the tuning slug. With the
slug almost ont of the coil, the frequency should
be ut the high end of its range; if not, readjust
trimmer C's. Then the shug is moved into the coil
by making 25 revolutions of the control shaft. 1f
the frequency is now lower than desired, move a
few turns from the third scetion of the coil to the
first one; if the frequency is higher, move one
turn or two very carefully from the first section
to the third. Since the shaft can rotate more than
25 turns, 4 little experimenting will be necessary
to tind which 25 turns give the desired frequency
spread together with the required calibration
linearity.

When proper tuning range has been obtained,
it will be time to check the frequeney at inter-
mediate points. If the coil has been wound with
appropriate care, un excellent linearity should be
vbtainable. Don’t try to correct any nonlinearity
by moving the turns spread out between the first
and third coil sections; this will be only a waste of
time. It is much better to discard the coil and to
rewind a new one with a little different piteh. In
case the circuit will not oscillute properly throngh-
out the range with u coil of a given @, feedback
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may not be sufficient, because the capacitance of
(s and C'7 have been chosen too small.

The Dial

As previously meutioned, the tuning range of
the deseribed v.f.o. is 2.5 to 3 Me. Since it takes
25 revolutions of the control shaft to cover 500
ke., the coverage is 20 ke. per revolution. A knob
with u 214-inch dial, marked off with 20 large
and 200 small divisiong, is attached to the shaft.
Every large division corresponds, thercfore, to
1 ke. A string-drive system, coupling the control
shaft to a slide-rule scale, indicates the 25-ke.
portion of the band being covered by each revolu-
tion of the tuning knob.

Another solution, especially useful when the
available panel space is small, conxists in the use
of & mechanical counter (spevd-gauge type)
marked 0-500 and coupled to control shaft by o
gear train having a ratio of 1 to 20. To obtain a
direct reading in kilocyeles, every revolution of
the shaft, corresponding to u frequency variation
of 20 ke., must advance the counter by 20 digits.

Aside from the chosen scale system, it is
strongly recommended that the rotation of the
tuning shaft be limited by means of suitable
end-travel stops. This will prevent any possible
forcing of the tuning mechanism b yond its lim-
its. Since the lead screw is loaded aguinst the
plunger currying the slug rod, forcing of the
control shaft can cause permanent frequency
deviations. To avoid irreparable dumage to the
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Table I
Tuning Linearity

Measured Dev. Dev.
Rev. No, Clal. (ke.) Freq. (ke.) (c.p.s.) (percent)

1 2500 2500.000 0 0
2 2520 2520.060 + 60 +0.002
3 2540 2540.083 + 83 +0.003
4 2560 2559.810 - 190 —0.,007
5 2580 2579.900 - 100 ~0.004
6 2600 2600.010 + 10 +0.0004
v 2620 2620.078 -+ 78 +0.003
s 2640 2640.100 +100 -+0.004
9 2660 2659.915 — 85 --0.002
10 2680 2679.729 —271 —-0.010
11 2700 2694.695 - 305 ~0.011
12 2720 2720.046 + 46 +0.002
13 2740 2740.003 + 3 +40.0001
14 2760 2759,789 211 —0.007
15 2780 2679.905 - 95 —0.003
16 2800 2800.180 +180 +0.007
17 2820 2820.071 + 71 +0.003
18 2840 2810.320 +320 +0.0013
19 2860 2860.450 +450 +0.015
20 2880 2879.984 - 16 —0.0006
21 2000 2899.930 - 70 —0.003
2 2920 2919941 — 59 —0.002
23 2040 2940,012 + 12 -+0.0006
24 2060 2960.036 + 36 +0.001
25 24980 2979.982 — X —0.0006
26 3000 3000,043 + 43 +40.001

The figures in the third column of this table were obtained by beating the v.f.o. output against a 20-ke. spectrum

derived from a 400-ke. precision crystal oscillator (long-term stability, 10~7) followed by a chain of regenerative

dividers. The departure from linearity, which does not follow a precise law, may be caused more by irregularities
in the threads of the actuating screw than by imperfect adjustment of coil turns.

mechanism, it is also recommended that an ap-
propriate coupler be used between the control
shaft and tuning knob. The coupler, if of constant-
velocity type, will not permit end pressure to be
exerted on the control shaft, and will ullow for

Table II
Output Frequency vs. Plate Voltage

3 e i VPN ng] Plate Measured Frequency F'requency

some offset bLt\\eet} its axis and tuning-knob Voltage  Freq. (hey  Dev. (opus) Dev, o, 108
rotation cceuter. It is obvious that the coupler R0 700,000 0 o
must be ubsolutely free from backlash. A ecoupler ]2 9700.051 +51 +19
loaded with a sct of springs is generally appro- 84 2700.108 +57 +20
priate. 86 £700.171 +63 +23
88 2700.226 +55 +20
90 2700.270 +44 +16
) Results o 92 2700.333 163 +23
After assembling the v.f.o. and adjusting the 94 2700.390 +56 +20
tuning range, it will be worth while to check the 96 2700412 +22 + 8
RTINS e . 98 2700.420 + 8 2
calibration linearity. This can be done with a 100 3700.401 19 T
frequency meter like the BC-221, by checking 102 2700.359 —42 16
v.f.0. frequency at several intermediate points 104 2700.318 —41 —-15
within its range. This method, of course, is 4 time- ]’gg 5.7{88';’8 :g? -
consuming job. A more suitable procedure con- 110 9700.156 63 o0
sists in beating the v.f.o. output with a 20-ke. 112 2700.100 —56 —20
spectrum, derived from a standard. Intervals of }}é ;’Zgg-g;g —;’) —13
20 ke. are the most useful because the v.f.o. us 699,928 e o4
covers, in 25 revolutions of the tuning shaft, a 120 2699.861 —67 —95

band 500 ke. wide. As a consequence, the beats
will appear at the zero point of every shaft revolu-
tion and the nonlinearity can be measured di-
rectly on the control dial. Divided into 20 parts,

This table shows the change in frequency with
oscillator-tube plate voltage, from an initial fre-
quency of 2700 kc. The average deviation is 9
p.p.m. The v.f.o. plate voltage was provided by

the dial will read directly in kilocycles.

In our measurements, however, we have used a
counter-type frequency meter (Hewlett Packard,
type 524 D), and th's setup is certainly the best
one to check frequency, stability, resetability and
calibration linearity. A beating method,* employ-
ing a crystal stundard, a mixer (or receiver),
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an adijustable electronically-regulated supply,

and the deviation was measured by beating the

v.f.o. output against a precision crystal-controlled

standard (long-term stability 1077), and checking
with a counter-type frequency meter.
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an a.f. interpolation oscillator, und u comparison
oxcilloscope, would be nevertheless a satisfuctory
sotup for eheeking v.f.o. performance,

Thanks to the careful temperature compensa~
tion (('-(14 ine.), our v.f.o. showed a thermal
weflicient of only 1.2 parts per million per degree
Iahrerheit and this is, to our mind, a very re-
markable performance. Backlash error (the dif-
frrence in frequency when resetting the v.f.o.
from opposite directions of rotation to the saume
angnlar position) is limited by mechanical design
and earcful adjustment to 30 purts per million.
Normully such a small error is not appa.ent on o
dial. Changes in plate-supply voltage have very
little infHuence on frequency (see Table 11). The
point of maximum fatness of the curve showing
output frequeney vs. plate voltage falls uround 98
volts. For this reason, a plate-supply voltage of
105 was chosen. The frequeney-rs.-plate-voltage
cocfficient is about 9 parts per million per volt
variation. Operating the v.ilo. from an 0B2
regulated power supply, the average long-term
{24-hour) stability is in the order of 15 parts per
million after warm-up. A regulated heater power
souree is recommended. The frequency is for all

practical purposes unaffected by loading at the
v.f.0. output terminalgs. Shorting the output con-
neetor results in a frequeney shift of less than
¢.p.s.

Conclusions

The deseribed v.f.o. is certainly not an ecasy-
to-build piece of equipment. lts construction can-
not be carried out with simple tools, and probably
is quite beyond the practieal possibilities of the
average ham workshop.® Rather than as o de-
seription of how to huild your own v.f.o., this
article is intended a8 an explanation of difficultics
encountered in designing & preeision unit and the
techniques employed to reach the final result.
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{Left photo) K9LKA receives the QST Cover Plate Award plaque from Central Division Director W9HPG (right) at a meeting

Young Dave Taylor, WB2DDB, a high schooler
from Llocust, N.J., entered this ultra-compact
ham-TV rig in the Central New Jersey Science
Fair at Rutgers University in March, walked
away with Boys' Grand Prize, Senior Boys'
Physics, Army Achievement, and first alternate
Navy Achievement awards, as well as a five-
day expense-paid trip to the National Science
Fair in Baltimore May 5-9. Dave designed the
circuitry himself, and kept camera cost to
about forty dollars with intense scrounging and
careful buying. Here he explains his ATV
converter to young Fair visitors. Girls' Division
winner Gail Halpem is WA2JSL and daughter
of W2GDS (Photo courtesy of the New Bruns-
wick Sunday Home News)

=

of the Big Thunder Radio Club in Belvidere, lll. This award, presented for his article, "The 4-1000A in Grounded Grid"
in July 1963 QST, is Larry's second (he was similarly honored for his article in Nov. 1961 QST). K9CCG, president of
Big Thunder RC, looks on. (Right photo) Rear Admiral B. F. Roeder, Director of Naval Communications, stands between
LCDR Robert E. Mickley (left) and LCDR Charles R. Winnette. LCDR Mickley recently relieved LCDR Winnette as head of
the Navy's amateur radio branch and as Chief, Navy MARS. During LCDR Wianette's tour with the amateur radio branch
the Navy and Marine Corps entered the MARS system; and the number of Navy ships authorized to operate amateur
radio on board increased from less than 12 in 1959 to more than 200 today. li's now CDR Winnette, on duty in London.
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The tubeless relay, using the circuit of Fig. 2, is

contained in a 4 X 6 X 2-inch box. The bind-

ing posts at the bottom are for the battery

connections, Each end has a coax fitting and a -

jack, with the third coax connector on the
top edge in this view.

High-Speed C.W. Break-In

With Mechanical

A Keyed Antenna Relay

T.R. Switching

same antenna for hoth transmitting and

recciving is u good idea. How to do it while
zetting full c.w. break-in has caused lots of heads
to be scratched, over the yeurs. The vacuum-
tube t.r. switch, although effective in protecting
the receiver from r.f. while the transmitting key
is down, isn’t always the ideal answer. Depending
on the circuits used, it may suffer from signal
suck-out by the transmitter tank, or may cause
the receiving setup to he dependent on the tank
tuning for sensitivity. Worse, the intimute con-
uection between the transmitter tank and receiv-
ing circuits can do horrible things to the receiving
signal-to-noise ratio, in those cases where the
final stage is not automatically biused beyond
cutoff when the key is up.

The antenna changeover relay is frece from
these defects, but nonc of the relays ordinarily
used for t.r. switching is capable of high-enough
operating speed to follow keying. Also, more than
just speedy operation is necessury. Somehow,
the relay contacts have to get closed before the
transmitter power comes on, must stay closed
during the “tail” part of the keying shaping
after the key itself is open, and then must get
back speedily to the receiving position.

Nevertheless, this kind of switching ean be
done. We have Don MecKinley, VIS3AU, to thank
for the uccompanying circuits and photographs
of two versions of a t.r. switch that he hus used
successfully for c.w. break-in at speeds of 40
w.p.m. or more, and at power levels up to 700

I’I‘ 1s pretty generally admitted that using the

Internal view of the tube model, The relay is in the shielded
section at the top, mounted in a pair of bakelite blocks
drilled and sawed in half for a firm fit around the coil {the
white cylinder). The reed switch is enfirely inside the coil;
only the connecting leads show in this view. The coax fitting
at the left goes to the transmitter, the one on top to the
receiver, and the antenna connects to the one at the right.
Layout below the shield partition is not critical,

July 1964

watts input. It uses a magnetic-reed switch, a
comparatively recent development for high-
speed switching, The particular one is a Hamlin
type DRG-DTH,' single-pole double-throw, with
one coutact normally closed. This model has
rated actuating time of less than 1 millisecond,
depending on the driving furce generated by the
external coil. The contact-bounce period is rated
at an average of 2 ms. for the normally-closed
contact and 1 ms. average for the normully-open
contact — plenty fast for keying applications.
Fig. 1 shows the circuit VE3AU set up experi-
mentally to determine optimum values. The
driving coil for the reluy gets its current from the
! HHamlin, Inc., Luke and Grove Sts., Lake Mills, Wis.
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plate circuit of the 6AQ5, which has an adjusta-~
ble cathode bias resistor, Ry, for setting the hold-
in current. The value of Cx determines the hold-in
time. The circuit is for use with blocked-grid key-
ing of the transmitter, J4 being connected to the
transmitter key terminals through a patch cord,
with the key then going to Jg. (The regular
blocked-grid keying system in the transmitter is
not disturbed, and is entirely independent of Fig.
1.) A grid-bias supply for the 6AQ5 is included in
Fig. 1 in order to give maximum flexibility in
adjustment, and CR; and CR2 are gates for sep-
arating the d.c. keying voltageson the 6AQ5 and
the transmitter.

Note that the d.c. keying circuit of the trans-
mitter is completed through the transmitting

ANT,

Fig. 1 —Keyed antenna relay circuit. Capacitances

are in uf.; capacitors with polarity marked are

electrolytic, others are disk ceramic except as
listed below. Resistances are in ohms.

C1—0.02-uf. disk ceramic, 1000 volts,

Cz, C3—0.06-uf. disk ceramic, 1000 volts (three
0.02-uf. units in parallel).

Cs4, Cs, Ca, C7—0.001-uf. ceramic feedthrough
(Centralab FT-1000).

Cg— 2-uf. paper, 200 volts.

Cy—10-uf, electrolytic, 25 volts or more.

CRi, CRz, CR3, CR4—Silicon, 400 or 600 p.iv.,
depending on keying bias voltage;
1N2071 (Texas Instruments) used in units
shown in photographs.

J1, J2, Ja—Coaxial connectors, chassis mounting.

Js, Js—Open-circuit jack.

Ki—Hamlin type DRG-DTH reed switch with 5000-
turn coil (400 ohms); see text.

Ri—0.25-megohm control, linear taper,

R2—1000-ohm control, linear taper,

S1—S.p.s.t. toggle.

S:—D.p.d.t. toggle.

Ti—Power, 120 volts, 50 ma., 6.3 volts, 1.2 amp.
(Hammond 262E6, Stancor PA-8421, or
equivalent),

relay contacts, with the r.f. suitably blocked
off by r.. chokes. Thus the key is not closed,
so far us the transmitter is concerned, until
the relay has connected the antenna to the
transmitter. The transmitter’s keying shaping
on “make” prevents the r.f. output from rising
rapidly during the short contact-bounce period,
so the contacts are safely settled on the trans-
mitting side before the r.f. goes through — at
least, this will be true if the “make” is soft
enough (as it should be) to wash key clicks off
the transmitted signal.

There are seme less obvious features to the
circuit. The capacitance of 'y is chosen 8o that
the rise in cathode bias is delayed a millisecond
or 8o when the key is closed. Initially, therefore,
the relay coil is hit with a large voltage, making
its action more positive. The R;-33K resistor
combination is for the purpose of dischurging the
d.c. voltage stored in C'7 during the time that the
reed is swinging back to “receive”
from the ‘transmit” position, thus
preventing a click in the receiver from
this cause. The total resistance here
has to be great enough to avoid exces-
sive loading of the blocked-grid key-
circuit bias, which might upset the
keying, but low enough to dissipate the

Inside the tubeless version. Relay-compartment
layout is similar to that in the tube model.
Components that do not handle r.f. are
below the partition in this view,
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Fig. 2—Tubeless circuit, using 12-volt supply. Component
values are the same as in Fig. 1. Alternative diode con-
nections for cathode keying are shown below. Initial ad-
justment of Ri in this circuit can be made without keying the
transmitter by temporarily grounding point X,

charge before the reed hits the back contact. Sy
permits turning on the relay, without keying the
transmitter, for making adjustments to ; and
Rs. Unce set, these adjustments can be left alone,
or fixed resistors can be substituted, and there is
no further need for .

The Lg-amp. fuse is a precaution for protecting
the receiver input circuit from burnout in case
the switch breaks down because of excessive r.f.
voltage. This condition might occur should the
s.w.r. be high through misadjustment or an acci-
dent to the antcnna system. Because the close
contact spacing leaves no margin of safety in this
respect, the fuse should not be omitted.

A Tubeless Model

Another version of the relay cireuit is given in
Fig. 2. This uses no tube, and takes only a 12-volt
d.c. source capable of supplying 30 ma. or so.
The only disadvantage, as compared with Fig. 1,
is that the dots tend to be a little short at speeds
of 40 w.p.m. and more. This can be overcome hy
using a 22}4-volt supply, and feeding the relay
coil through a resistor to accelerate the current
build-up in the covil. Enough resistance should be
used to limit the steady coil current to about 30°
ma. The resistor can be shunted by a capacitance
of 10 pf. as u further means to speed up the make.

The lower drawing of Fig. 2 shows how the cir-
cuit can be reurranged to work with cathode-
keyed transmitters. This section substitutes for

July 1964

the corresponding section below the terminals
marked 4, B and C in the upper drawing.

The Reed Switch and Coil

It should be kept in mind thut the reed switches
have not been designed for antenna service, und
some care should be exercised in using them
Primarily they are built for high-speed switching
in low-power circuits. The recd and contacts are
very close together, the assembly being mounted
in a glass tube less than a quarter inch in diameter
and 114 inches long. The rced lead comes out one
end and the leads from the two contacts come
out the other, with little separation. The tube is
gas-filled and sealed. The 60-cyvcle breakdown
voltage ix rated at a minimum of 500 volts,
VIE3AU found that arcing between leads outside
the switch can be prevented by coating the con-
tuct end and the two contact leads with Dow
Corning No. 4 silicone grease. In scveral months
ol use at various power levelr up to 700 watts
there has been no arcing inside, in spite of the
close contact spacing (about 0.01 inch). It is
ohviously highly important to operate the switeh
at low voltage — meaning that it should only be
used in a 50-chm coaxial line that is well matched.

Actuating coils ean be obtained from the
Cotn-Choil Co., Inc., 74 Pavilion Ave., Providence
5, R. L.; a 5000- or 6000-turn coil should be speci-
fied. A minimum of 100 ampere-turns should be
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Fig. 3—Scale drawing of oscilloscope-pattern photograph
of relay operation on dots at a rate of 40 bauds (25
milliseconds per code element) or approximately 45 words
per minute. The switching speed is fasier than the recovery
time of most receivers unless the fime constants in the
circvits preceding the detector have been '‘amputated.”

used, and if the coil is homemade it should be
wound on a form that will fit snugly over the
glass tube and extend a little beyond its end. A
suggested winding is 5000 turns (approximately
500 feet) of No. 38 enamel wound in layers over
a 2-inch length. If the turns are well “packed,”
the outer diameter should not exceed 14 inch. The
resistance will be in the vicinity of 300 ohms.
No. 36 enameled wire can be substituted, but a
5000-turn coil will have a somewhat larger
dianmeter and the resistance will be in the neigh-
borhood of 200 ochms. Kither will develop all the
magnetizing force required when opcerated from a

12-volt source. — (. G.
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One of the better multiop scores in the 1964 V.H.F. SS
was turned in by K2SWI. WA2EVX is shown here manning
the 50-Mc. position.

It was cold in the tent on Squaw Peak, 11,500-foot ele-
vation in Colorado, scene of v.h.f. SS activity by KOHBT /@
Operator is KGFHQ.

17th V.H.F. Sweepstakes

No Records— But Fine Country-Wide Activity

HE more than 1300 logs submitted in the
L ARRL V.H.F. Sweepstakes of 1964 show no
new records. The paper pile is down slightly
from the past two years, as are scores of indi-
viduals and clubs in most areas, thanks to an
almost total lack of v.h.f. DX over the week
end of Jaunuary 4-5. It might have been a dull
contest some years ago, but in 1964 it takes
more than poor conditions to quell v.h.f. S8
enthusiasm.

At least two entrants made more than 600
contacts. K3IPM/3 set the puce with 631 on
50, 144 and 220 Me., winning the F.Pa. Section
Award and top honors in the highly competitive
Mt., Airy V.H.F. Club. Stan worked 85 stutions in
the first two hours of the contest, und was over
the 200 mark in less than 6 hours. There is less
than 2 hours time out in his log (night’s slcep
around 4 a.m.!), but the pace finully caught up
with him and he quit at 10 p.m. Sunday. By this
time he was sufely in the lead, with 31,550 points.
This record, by the way, was made with a Tech-
nician Class ticket. Out of ecuriosity about this
alleged handicap, we checked the license class
of 12 opecrators who made over 400 contacts.
There were 3 Techs, 4 Advanced, 3 Generals,
one kxtra, one not given.

The other total over 600 was the 633 — 10 —
25,230 eifort of the Zephyr V.H.F. Socicty of
Northern New Jersey, where several operators
of W2LST held forth from a high location. This
vas the top multiple-operator score of the contest.

Clontact totals and scores are really significant
only on a section basis, and this is how ARRL
awards are made. Thus, KOTWF, 304 — 5 —
9120, Illinois winner, K8UQA, 592 —12-—
17,248, Ohio leader, and many other scction
winners and near-winners deserve special plau-
dits. Ln almost every part of the country, it now
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takes outstanding effort to win ARRL Scetion
sallpaper.

One-band work was exceptionally rewarding
this ycar. Section awards were won by at least
10 operators using only the 50-Me. band, wund
144-Me. stalwarts captured 7. K2MLB, West
Orange, N. J., used his big G-meter arrays to
good advantage in working 362 stations in 14
sections for 17,352 points and the NNJ award.
WOECV /2, Setauket, L. L., poured on the 50-
Mec. coal to work 318 in 15, for 15,700 and the
NYC-LI win. Incidentally, 12 out of the first 15
high scores in this section were one-band work:
some on 6, others on 2. K8MMNM, Novelty, Ohio,
always a 6-meter threut, caught 294 in 14, for
14,112, placing sccond in Ohio to K8SUQA.

Scores made on 144 Me. ouly showed up very
well, with 50 enjoying almost no DX openings.
W3IBH, Philadelphia, led the 2-meter specinlists,
a8 he hus done before, with 288 — 10 — 11,250.
WB2NNL placed sccond in Northern New
Jersey, with 219 — 13 — 10,074, on 144 only.
VE3CIL worked 186 stations on 144 Me. WL1JZD,
Groton, Mass., rolled up an impressive 14 sec-
tions on (44 Me.

A surprising number of portable stations
were in the fray, their operators, cooks and main-
tenance men braving snow-covered roads and
sub-zero cold to make things interesting for the
homebodics. We salute previously mentioned
W2LST, and K2GLQ 3, KOHBT./d (operating
from a tent. on 11,500-foot Squaw Peak in Colo-
rado), and many other hardy mountaincers.
Note how portuble work paid off for \WW6GAG/6
in the form of 470 contacts and 13,160 points, a
real accomplishment for the Los Angeles Scetion
under non-skip conditions. Multiop K2SWI,
291 — 14 — (8,768, W2BMW/’/2, 396 —9 —
14,668, K2UDA, K2CBA, KIPLR, K6IXA.6,

QST for



CLUB SCORES

Vulid  Certificate

Cub Agyregute  Fntriex  Winner
Mt. Airy V.H.TF. Club (Pa.) ...740,728 uR K31PM/3
South Jersey Radio dssn.. ... ..265,732 60 W2RER
Rachester V.H.F. Group. ... ... 143.887 109 K2Y(CO
Mobile Sixers Radio Club (Pa.). . 114,221 29 W3dwAr
6 Meter Club of Chicago........111,830 10  KOTWF
Reading Radio Club (Pa.). ..95066 54 W3WIC
Central New Jersey V.H.F. So-

CebV. v 71,351 22 WR2BUR
¢'leveland 50 Mec. DX Club..... .66,450 15 KR0QA
Dayton Amateur Radio Assn 14,969 22 WEKKEF
CGermantown Radio Club (Paly, X 10 K3TPS
National Capital V.H. I, Society . 37,460 ] W3LCC
Central Michigan Amateur Radio

Club. ..o L 36,86 it ] \WRBQD
Nipmue Imergency Radio Corps

(Mass.hooooeeeno oot 35,218 2l K1sLG
Skokie Six Meter Indians (L), 31,988 15 KORRI
iScarborough Amateur Radio ('lub.30,054 53 VE3(C'IL
Gloucester (‘ounty Amateur Radio

Club (N. o). L 25,586 13 W2LVW
Rork ('reck Amdtcur Rddxo Assn.

Md) oo 25,150 19 K3VIH
lake Success Radio Club (N, Y.)..24948 13 K2JWT
Springficld Amateur Radio Club (= \ WRKPZ

ihio).. L2207 ‘L K’MBJ
1200 Radm Club (Muss ). 20,217 10 WiQIB
Southern California V.H.F. Radlo

[0 19,658 5 WAGWIZ
Argonne Amateur Radio (lub

AU 19,312 16 WaLGT
Iast ( oast \' H l Socicty (N..J.). 16,011 % WB2DQS
Greater  Pittsburgh  V.H.F. So-

Cleby e 15,352 i4 W30MY
Delaware 6 Meter Net .. L1548 3 K3AZH
Valley V.H.I% Club (1L) . 14,306 9  KYDWR
5 Towns Radio Club (N. Y.)..... 14,048 4 WA2YXS
sSveaeuge VVHE Club.ooooo 000130595 14 \W2PFG
MICARC (Pa)..eovvnoniat 13,504 5 W3ZFM

YW3HATY,opr.  * WA2KZV, apr,

luk Aggrevate
Metuchen YMCA  Radio Club
INGIDY 11,864
Acronautical C'enter Amateur Ra-
o Club (Okla) ... ..ooeool L, 9438
& Meter Club of Dallas, .. L..0108
Morris Radio (lub (N. J.)........ 8%08
Lake Washington Amateur Radio

Motor City Radio (lub (Mich)... . 8107
Fulton Amateur Radio ("lub (N, Y.).78368
Waltham  Amateur  Radio (\'Gll
(Mass)............
Piedmont

])('raiurAma.wur Radio Club (Ala.).7260

Huntsville Amateur Radio  Club
(Ala). . o 2H

[)utchoss ( ountv V H I' bm‘-ivty
INJYD 5794

North Andovcr Amateur Radio Club
(Massy, . b
Michigan City Amateur Radio (!

iInd,), AU 1|
(pequon Rd.d.lO hocwtv (\\’ Va. ) ..5070
Windsor Amateur Radio Club... ... 4424
Arlington Radio Club (Tex.p..... 3K50
Bronx High School of Science Radio

Clab ..o 3600

Tri-County Radio Assn. (N..J.). ... 3425
‘Triangle Amateur Radio Club
INJODY 3040
WCAT Amateur Radio (lub (Pa.), . 3000
Northeast. High School Radio (lub

Pad. oo 2832
Whitman  Amateur  Radio  Club
(Mass). oo L 2700

Nittany Amateur Radio Club (Pa.).2540
Praviso LSast High School Amateur

Radio Club (10, ...... .. 1980
Panama Uity Amateur Radio Club
By, 1256

Valid  C'ertificnte
Fntries Winner

K K2YNT*

R K5YRM

4 WASEYO
1 Kesux
4 K7RIE

10 WARARD
& WA2GVH

B K12Qu

3 K4QIT
12 K{WHW

TOKHQU
4 W2HZZ
3 WILSV/I

6  KIIDE
X KRWXB

5  VERCXK

3 WASHED
3 \WA2ASM/2

6 WA4FIM
3 W3GSC

¢ K3ZSN

4 KIWYS
4+ K3AKR

3 WAQIYG
3 WAL

W6ULL 6, WAGWLJ 6, and many other staf-
operated stations demonstrate that group entry
in a v.h.f. contest can be produetive and o lot
of fun — win, lose or draw, winter or summer.

Another group effort, the eclub «-mnpoti(ion,
is going stronger than ever. This feature is, in
fact, the fuel that catehes hrn in the v.hi. bS,
at a time of year when v.h.f. activity would
otherwise be at a low ebb. For the fourth year
in u row, the Mt, Airy V.H.F. Club of Philadel-
phia won the gavel award for the top cinb entry,
widening their margin over across-the-river coin-
petitors, the South Jersey Radio Association.
Third place is held by another repeater, the
Rochester V.ILEF. Group, who hit. this spot for
the first time in 1963. Rochester had the largest
uumber of participants, 109, but their situation
on the western edge of the high-activity East
Cloust population center makes a high position
in the club standings a real achievement.

Three new clubs appear in the top ten this
vear, The Reading Radio Club came up from
nowhere to Gth place. The Central New Jersey
V.H.F. Society shot up from [5th to 10th to 7th
in three tries. The Cleveland 50-Me, DX Club
and the Germantown Radio Club are other
neweomers,

July 1964

Cramped, but warm—the 50-Mc.
Zephyr V.H.F. Society, top-scoring multioperator entry in
the SS. WB2AJK at work.

shack of W2LST,
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Activity was good in the northwest, according to K75JQ,
Portland, Ore., who worked 105 stations on 50, 144 and

220 Mc. with this neat layout.

Disqualifications

In accordance with V.H.F. SS Rules, the cntry

of K4HPR has been found invalid.

K2GLQ/3 — " Guing to the top of a snow-covered mountain
in midwinter is pure idiocy! We took alinost 8 hours to plow
miles of 15-inch snow, on a road that

our way through 214

Novice from sections of less than three entries .

and the bands used. A represents 50 Me., B 144 Me.,

Soapbox

at the end of each section tabulation.

ATLANTIC DIVISION
Llastern fennsyloania

K3IPM/3
31,550-631-15-ABC

W3KEN
23,299-507-13-ABC

W3MFY
20,538-489-11-ABC

WW3MX '\

),125-405-15-AB
K317 17 99R-109-12-AB
WILHF

17,178-409-11-ABC
K3LOM
16,250-407-10-AB
W30R 15,48%-352-12-AB
K3HGA
15.428-406- 9-ABC
K3Iuv
15,414-367-11-ABC
W3HFY
14.916-339-12-ABCD

CR
14,544-404- 8-ABC
W3CcL
14.435-401- 8-ABC
W3AW 4
I4 168—%‘22 12-ABCD
W3H

l2.89-£-307-11-ABC
K3JJZ
12,070-355- 7-ABC
W3IBH
11,520-288-10-B
W3SAO
11,520-320- ¥-ABC
K3ECF
11,514-303- 9-AB
W3GEW
11,152-328- 7-AB
K3BHK
10,948-322- 7-AB
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w3I1zu
10,880-272-10-AB
W3FSC
10,846-319- 7-AB
w3ccx:? _
10,692-297- 8-ABC
K3PXT
10,624-332- 6-AB
W3cxu
10,540-310- 7-AB
W3ETB,_
10,268-303- 7-AB
K3EMR
0-280- R-AB

10,0
W3AJF 9%26-28'!— 7-

ABC

W3IXL 9758-271- 8-AB

W3GXB Y648-268- %-AB
W3CKF3 9500-250- 9-

ABC

K3TPS 0418-277- 7-AB

MK 932 59- 8-AB

JSD  9252-257- &-AB

W3BAH 9146-270- 7-AB

W3WJC 8862-211-11-AB

K3GAS 8760-292-

K3AUH 8228-242-
K3NMN 8160-272-
K3EOQI1) X128-251- 6-AB
W3ZEY 8018-211- 2
K3KVS 7956-231- 7-
K3HWZ 7704-214-

K3AQH 7687-226-
W3FT'U 7650-255-

W30HY 7452-207-
W3NSI 7392-231- 6~

W3MVF 7200-240- 5

i8 passable only in summer. All this to learn that one can
nout pile up a great number of QSOs when the station is
set up 60 miles from the nearest activity center, even
though on & high mountaintop. Never again in January —
at least til next year!” . ... KYTIWF — illlinois Section
winner) — “ Cioing to college, I miss a lot of operating time,
but the contest allows me to make up a year’s operating in
oune week end. Guess it takes a real cuntest bug like me to
enjoy 32 hours straight.” . ... WISNID — “Didn’'t mean
to get started in this, but ... I .... WERHQ—
“There should be awards for c.w.-unly operators.”
. . WB2HSK — “How about a multiplier for Sixers?'"
. ee. WBLCC — "It was as if an iron curtain dropped
around the MDC Section, but it made for a relaxed and
anjoyable contest. " . ... K7YSE/IWENAF — *“Best 1
could muster, with having the flu and all. Sure not the con-
test activity here there is back east.” CWALRTT —
39 QSO0s is better than last vear, but 144 per hour is frus-
trating after the openings in June. Will be on 432 in the
June Party." . WALMKZ — “Bad case of Contest
Hangover — still hear receiver noise and ‘W A4MKZ, this
is —---' ringing in my ears!” . ... WAGZK — “Why
isn't there a contest: that gives the home station an equul
chance against those on mouutain tops?” (There is, und
this is it. WOGZK won the Ran Diego Section Award. The
mountain-toppers were multi-operator stations, not compet-
ing with him.) . . .. II"”2RXG— “Best one yet, even
though conditions were poor.” . KKV E —-*“Con-
test was really a lot of fun, but there was tao little contest
interest around Kansas City. In 100 contacts, 1 received
71 No. U's!" . . .. WA2YDB — *Conditions were quiet,
but we weren't!” . ... K2HFL -- “My highest countact
total, but lowest number of sections!"” . . .. KoVIP—
* Things were fb on 2, but not enough contest activity on
6." . ... WA2HNI —-"Surprised to hear so many sta-
tions!" . .. . | K87 ES — " Blew 5U4 after 2 hours. No
spare, 8o built silicon-diode replacement and was back in
30 minutes — with extra watts.” K2RGF -~* Witha
Twoer you tune in stations wnth the rotator!”
RI9F M B — “Should be more ¢.w. We wourked all out—of-
section DX that way!"” —~ KR

SCORES

in the tabulation on the next pages, scores are listed by ARRL divisions and sections. U'nless otherwise noted, the top
seorer in each section receives a certiticute award. The highest-scoring Novice ulso receives a certificate in each section
where at least three such licensees submitted valid contest logs. A certificate also will be awarded to the highest scoring
. . that in the opinion of the Awards Clommittee displayed exceptional
effort; footnotes denote these winners. Columns indicate final score, number of eontacts, number of different sections worked,

C 220 Me., D 420 Me., I& 1215 Me. Multioperator stations are shown
W3YRT 7200-225- 6-AB | K3WRY 3810-127- 5-A K3UGT 1664- 84- 3-AB
K3HSS 7182-257- 4- K3RTR 2666-141- 3-4
ABC | K3JXC 364%-114-

K3FSL 7136-223- 6-A CBRCV  3640-140- 3-A
W3UCA 6868-202- 7- K3ZPL 6 $0-130-
BC | K3CJV 3600-150-
Ww3G ‘EC . 3400-120-

6800-200-
A

992~
535(»147-10-A.B > )
58%0-210- 4-A K3ILJ 2744- UN- 4
5850—195- 5-AB 2 3- i
-208- 4-A

2366- 85-

AT :
BAABK 2190-173- 5-A 2310- 77
K3BFA
5168-152- 7-AB
W3QXV 4992-192- 3-AB
K3EPB_ 4760-170- 4-A 2. K
W3KXH 4602-177- 3-AC | K3PVK 2030- 85- 2-AB [ K3YNN 490-
Nonrr 4905165 ©AC | WhSNAM 2010- 80- 7-A- | RaBUM/3
K3LWK 4590-135- 7-AB | K3GZ11 2002- 77- 3-AB 9601~
{3DAQ 4564-163- 4&-A | \W3GKW 1794- 69- 3-A | W3GII  w60-
H3WEL 424158 g—A W3TJQ 1794 69- 3-A | K3PVL  060-
K30BY 4420-170- 3 .| K3GXV 1768~ 68- A Eg%}(‘){n -
157. i BC | K3WQR 1768- 68~ 3- 8R0- 40
KICrO 4390-137- £4 | K3EHQ 1742- 67- 3-A_ | W3DJV/3825- 3
30 3. -AB | K3MNI 1716- 66- 3-AB | K38SD  K14- &
3BBC 5-AB | K3NZF 1680- 7U- 2-A | W3RAV  792- 3
W3CUKG 3000-130- 5-A | K3MBO 1661- 64- 3-A | K3TSQ 792-

QST for



hS\VJQ 744- 31- 2-AB
¥ 7. B
-A
-A
-A
B
3-A
B
A
AB
1-A
1-B
1-B
1-A
44 A
K30ODW  484- B
K3MEM 480- 2-A
{IGAY 56- 1 B
W3JKH 440- A
K3VPP/3 440- 1-A
K3HWZ/
432- 18- 2-A
K3FO8  408- 17- 2-A
K3ZLL  352- 16- 1-A
K3KH
338- 13- 3-A
\3CP! 28K- 12- 2-A
W3BQIT  240- 10- 2-A
K3N )
20%- & 3-A
K3TVZ 198~ 0- 1-A
K3TZF  19%- 9- 1-AB
W3TKQ! 192- &- 2-B
K3WJE 132- 6- 1-A
KN3ZBW 132- 6- I-B
KN3FMQ120- 5- 2-B
K3QDO 120- 5- 2-A
W3DSM  66- 3- 1-B
i\.3hTY/3 44- 2- 1-A
K2GLQ/3

(K28 AWY GL.Q HZN)
14.766-321-13-AB

v
K3QrQ (h‘;s Qb‘Q 8NZ)

8- 4-A
K3YGH (W3® N JU2)
190-204- 5-AR

K30KW (K‘Ks ITG KNT
LSC)  5040-140- 8-AB
WaveJ (10 ODre.)
4176-116- 8-AB
h.i&RI:;.{F (\VAZMTU

Y48-141- 4-A
IK3MHD (i\da MH
P\VM) 3X08-136- 4-A
TVG (K33 SUT TVG
UVJ) 3026- 89~ 7-AB
Md.-D.C
W3JZY H3R4-1A8- 9-AR
W4TYH/3
402X-106- 9-A
3600-120- S5-
ABCD
3300-111- 5-AB
3276- 91- 8-R
7.

W3LCC
W3NG

{28!
W3AIR 1260-
W3RE 1170-

W3YAG 1118
K3UFV 1080~
‘}l"zBNL 1008- 4

30- 5

}\thQ /3 900~
KN3ZBQ*
870 g?- 5B

w

R- 2-
R~ 2-
8- 3-
0- 2-

- 4-

> >>U7I;B:>>U:W>

——— e R RSO DD I 1,

R IC 4
W3NRG 240-
WWRDP/3, —_

K3HFV (K.is HFV IXQ)

)64-192-11-AB
KSLRM/E} {5 nprq)

41- -ll-AB

K3EIW tKlWG

July 1964

w)
HH40-188- 5-AB
RC,

)
5184-162- 6-AB
K3YGG (5 oprs.)
2496- Y8~ 3-AB
Delaware
5950-175- 7-AB
559K~ 56~

XB(_,DE
3600-100- $-AB

K3AZH
W3cGyv

K3ORU
C

1GX) 6'!60-159-10-A
Southern New Jersey
W2EIF 19,194-457-11-
ABC

W2REB
19,110-455-11-AB
WA2EMB
14.800-374-10-ABD

SD
14,174-373- 9-ABC
12 ,380-311-10-A
W2BL
l-.3U6—293-H AB

WA2K!

12 096-336- 8-AB
W2AXU

11,592-252-13-BC
WB2CDP

10,872-302- 8-AB
WA2JNA

10,374-273- 9-ABC

WA2QzQ

10,234-301- 7-AB

W20RA
lO ORO—"M - %-AB
W2LVW 9 256- 8-A
x()()N-ZRﬁ- 4-AB

W2ZUT,
WA2MGV
6912-218- 6-AB
W2BV  6216-148-11-B
K20HM 6048-139- 6-A
WA2WWF
B000-200- 5- AR
\V2JAV 5950-175- 7-A
K2EGH 5670-135-1 l-AB
2DFI§P5440—170- 6-AB

5436-151- R-AB
5250-175- 5-A
KAQOS 4928-176- 4-

ABC
W20QN 4760-140- 7-AB
K2SQM 4320-135-
WVBZHQI

6-A
4290-144- 5-AB
W2EWN 3904-122- 6-AB

W2BAY 3484-134- 3-

ABC
WA2WCT
3450-115- 5-AB
W2EXB 'HQS- 94- 7-A
WA2p

3000-100- 5-A
WA2IEK
2996-107- 4-AB
waAzwuUJ
2924~ 86- 7-A
WN2KVC*
2800-101- 4-B
WN2KVC
2470- 95- 3-B
WA2K WS
2418- 93- 3-
K2XN  2256- 94-
WA2BL .
- 90-

2160

K2EJW 1680- 70- 2-
W2ESG 1464- 61-
K 51-
59-
46-

137K~ 53- &

K2PQD 1300~ 50- ¢

W2NSJ  1170- 45- 3
WAZWKB

4~ 49-

W2ZVW 1120- 40-
K2HBY 1020- 43- 2-;
WAZEPB 960- 4()- &

WA2KAP 960- ;9.
30-
31-
2

WA2SIA 288-

WB2GPH 264~
WAZWUN/2
42-
K2SEV  30%-
W20DY j92-
K20HM /2

120-
WA2ZMGV/2,

K2UDA
(K28 MKD UDA)
14,610-36A-10-AB
WA2ZWUN
(WA28 TQI WUN)
11.866-319- 7-AB
WB2BNE (WAZWLM,
WBZBNE)

10,368-324- 6-AB
WBIIPL'/Z (5 OPry.)

5304-207- 3-AB
WB2GBX (2 oprs.)

y 3332-119- 4-B
B2GUN (WA2WTA,
WB2 N

¥56-111- 3-A
W2FYS/2 (4 0prs.)
702- 27- 3-B

Western New York
K2YCO 6783-179- 9-AB
K2GUG 5922-111-11-B
W2UTH 5474-161- 7-AB
W2ED] 4992-156- 6-AB
WA28TX

464&-106-12-
K2JJT  436R-156- 4-A
WA2CJT, 3692-142- 3-AB
WA2KND

2904-121- 2-AB
WA2THS
2886-111~ 3-AB
WA2USH
1-AB

2772-126-
K2IWS 26Y5-131- 1-AB
WA2KVN
2640-110- 2-A
G 2535 % 3-A
2:08-114- 1-A

4-107- 1-
‘504- 96- 2
HP

88-104- 1-

W2YBK 2t '66-11)3-
WA2HW

2200-100-

WA2YTK

2200-100- 1-AB
K2RTU 2040- R5-
W2SNI  1980- 90-
W2IYR 1968- 82-
WA2SCT

1826- K3-
WA2VOH

1826- 83- 1-AB
W2UAD 1800- 75- 2-B
W2RHQ

1680- 70- 2-ABD

W2SWC 1680- 70- 2-A
WA25Cs 1650- 75- i-A
WA2KLF -

3
\VB2DbC
1-A
WA2JMH o
WA2TVA
1518-
K2AVA 1452-

WB2BOO
14

52-
KZ2HCD 1452-
1430-

[i]
K2CEH 1152-
WA2HUW
1144~
K2JA 1144~
K2S3KO [144-
WAZMLV
1128-

K2DPW 1122-
WB2FKE

1-A
32- 5-B
A

52-

47- 2-
52-

3
o
)
)

s1-
K2Q\VD R 120- 40-
WB2H;!

| 11- 51-
WAZAQW

1100- 50-
K2BRE 1100- 50-
WA2UGE

100- 50-

1-A
1-A

1-A

WA2YCM

4'%-

VE3DF Y/\\'
1032-
K2EAY 1012-
WA2GVH 9490-

K

WA2ZW M

WB2DRN
902-

WA2EN W

Y02
WA2GR'T 902-
\VAZI& 7 902~

41-

41-

-
n
T
B>
wx w

g .
E > :>;>; >

WA2ZXT 902-
WB2CMR

XRO-
WAZJMR 8K%0-
858

0
<
T

B bt it
q

\VAzYl' M

8346~ :
WA2GCF 814-
K2YMM Kg.{-
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" WGNLO,K6OPY AND WB6RAL
FOUND THEY HAD COMPANY ON.
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‘VA2SOO (\VAZ:KOO.
WB2s KIN LNP)
1738- 79- 1-AB
WA20TM (2 oprs.)
792- 36- 1-A
Western Pennsylrania
K3UQl1) 4536-128- R-A
W3OM Y 4484-118- 4-AB
K3JTH 2240- 70- 6-AH
W3UMY 1530~ 51- 5-AB
W:TWU 1344- 42- 6-A

274- 49- 3-ABC
K3WNZ 1104- 46- 2-A
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W3DJM _ 650- 25- 3-A
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W3KJM
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K3prCJ (K'is Nhsv PCJ)
5!
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KQT\VF 9120-304- 5-AB
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6570—219- 5-ABC
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WB2DWP {4-
WA2YUE (2 oan)

46-14{- 1-AB

W2EDL/ 2 (5 oprs.)
XE0-110- '!-'\B
K9PAJ .712-20;- 4-
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KIRVG 4541-142-
WAIFIH

4536-162-
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WA9KBPS

4368-15R- 4-A
KIUYK 40K(0-122-
K9RRF 3X16-137-

K9ZOO _ 3584-112- -
K9DM W

3528-128-
WOLGI 3495-117-
KYYOA 3304-118-
WA9HI'S
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KI9YHH 3052-109- 4-A
K9BLJ  3015-101- 5-AB
KOYHF zxso- 95- 5-AB
WAQFE
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KYI'HN 137R-
hyvvy 6~
WAIGYX

fee
WASATLO

KYRBI
W NUIRZ

T

FEPT P L>
=44 =3
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.9 e ,0 10 Lonixiana
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Michigan
WRRQI) 4172 149- 4-AHB
IKSHGZ  3696-132- 4-AR
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Ohio )

KyUQa
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14.112-294-14-A
KETOL N0U4-213- Yy-A
WASBCAX
T412-21K-
WAREIC
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KRZES 6426-189- 7
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SAHJ 4056-1°
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WNBHXS* |
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WRISNH 1820~

WARGCR

1%O0-
1794-
1770~

7

70-

H0- *
A4~
59-
(’1‘.

KRZFD
wayorp

WASIMRB

WASHVEK
10

WSHBI 1050~ :
F KRBSC - 960-
WAXDR(‘ 921~
WNRKJIN 924~
KAJCG/R 910~
KBDEO 888

Rl
l

35-
a7-

AN

WARBTE
SHBJ  754-

W ABDOM

WASAKK
W ~\N~U\ )

4550-175-

WSLT (8 oprs.)

4\\31'1.’.
3-AB

1-AB
\\'N(S}IYH IYH
W ARHPY CRJ
HPY) 2114- 76- 4-AB
WARCRG (WARs BOG
CRG) 1680~ T0- 2-A

HUDSON DIVISION

Hastern New York

K2ZYRZ 46K0-130- %-H
WBZBML
KR~ R4 6-A

26
W2HZZ 2660- 70- 9-B
WB2GSK

2355- 79- 5-AB
W2LWI 2070- 45-13-B
W2HFEF  [2%0- 40- 6-BC
WICTH 1960- +4-10-A1B
WA2ZPD

82~ 5-13

%60~
K2BGU 1748- 46- 4-AB
K2GCH [632- 48- T-AB
WB2I'XB
1064-

\\'Bz EFT Su

o
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V.. C-L 1L
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WB2CNT
138- 6-B

4352~
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WENBI 3001- 9l- 7.
WN2LGR*

2N20- 9i- 5-8
WB2BAY
2760- 92- 5-AB

(left) This imposing array of gear is the 6-meter position of K2GLQ/3, ngh Knob, Eastern Pennsylvania Section. K2AWY
rolling up the points. (right) With a capable staff of assistant operators taking over K6MDG /6, WBGDRX (left) and
K6MDG enjoy a bit of diversion in one of the camper-type vehicles employed by the
v.h.f, sweepstakes expedition to Santiago Peak in the San Diego Section,
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WN2IQB

414- 51-

1
WN2LAI

W2TNI 1326-
W2BNX 1260-

13344 48-
51-

1
WAZQCI' YKR- &
WB2GDD

Y24~ 3.
WB2FZV K40-
WAZ2TKL 784-
WAZLLUS 780-
WAZOUM

750-
W2ZsD  728-
WNZKTX

624~ 24- &
WB2JEY 616- 22~
WAZRWY

HU%- 23-
WHR2CSH 450- 15- &
WAZUKL 396- 1%-
WB2FCP 384- 16- -
WAZYKH "

364-
WB)ATZ 230- 10-
WAZDWZ )

2-

264
WA2VID 46- 4

2h-

SET Y N
TXEp > TP ITEX

0

-4

PIRUN—
)

.SSJI 14-ARC
W JBMW/J (11 oprs.)
11,668-346- y-AB
\VA2YDB (WA28 YDB
YHE) 448%~1:32- 7-B
WRBZICU (W BZILU.
WN2LQH)
$090-103- 5-8B
WAZTZB
2R50- 95- 5
W BzLSLz

H
GME) 1246- 45-
Vorthern New Jersey
KZMLB
17,352-362-14-A
W2NNL
10.074-219-13-B
WBZBUR
Y284-211-12-A

WB2CWG
9030-215-11-A
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Valley
42- 4-AB

ROANOKE DIVISION
North Carolina
K4QIF  3304-118- 4-
AR

W4ACY 2730-105- 3-AB
K4MHS 2352- 54- 4-

K4YYJ 1752-
W4WDH o4

14
W1HJZ 1092~
WALt 748-

73-

-1
WA4SHA (9 onlrs )

$172- - 3-AR
WA4RSY 4 (Kis I'MC
HCK \\N

- Ri- 5-AB
\ViLLN/4LH onrs)
1764~ 72- 2-AB
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WALPJT H8x- 37-
KANOV  72K- 2x-
WA4JMO 234- 9-
WA4NSE (R2- 7-
West Virginia
W4DOF.'8
A338-157- 7-A
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iContinved on page 164)




“Keep It Down
To Five—
Eh, Charlie—
Old Buddy”

SURE GIVES \
ME AN INCENTIVE TO
GET A LICENSE

Inmemem oo mmmm o s e m mm e m e o 5 e G2 5 53 S S R 6 B

BY JOHN G. TROSTER,* W6ISQ

vard. I'll show ya the antennas, then we
can go inside and sce the shack.”

“There's the stacked arrays I was tellin’ ya
about. See on the outside top and bottom of the
sandwich are the four-clement 20-meter jobs. The
15- and 10-arrays are stacked inside. Nice neat
package, don’t vou think?

“Well, actually, it was pretty cheap. It wasthe
120-foot mast that shook me up a little. By the
time I paid the shipping from Boston, the crane
operators, cement contractors, and all thai, the
price of the antennas was nothin’ — even throw-
ing in the stecplejacks who climbed the thing.

“T tell ya though, Charlic, it's that three-
ulement, 40-meter job on top that really does it,
don’t va think? Kind of a nice climax to a pretty
amart set of sky wires. Right? Of course, as I
get the time, I'll stick a second 40-meter job
down below under the 20s.

“Then that perky little two-meter affair up
there on top like a stur on a Christmas tree.
Yeah I know, they're hard to count from down
here, but there are 36 e¢lements in that one. I
know, but I like to start out simple.

“One thing bothers me though, Charlie. I still
got a little room up there and maybe I ought to
tic another 20-meter job in there. Think it would
do any good when the sunspots hit zero?? No, I
won't worry about doubling up on the 15- and

# 45 Laurel Avenue, Atherton, California.
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ee()K CHARLIE, well let's start. out here in the

10-meter arrays till the next cycle starts. More
economic that way, wouldn’t you say?

“OK, let’s go in the house and sce the shack.

“You can sce I got things racked up according
to function. This rack is ull receivers. Just got
this one up here yesterday. I thought maybe
1'd only have one regular receiver and one stand-
by. But then I saw thig one in the store und I
gaid to myself, ‘old boy, ya might just as well’
—- 80, now I got three receivers. T'hat's the way
sometimes, ch Charlic?

“And, of course, the transmitters. This rack
is for the exciters. Sec here. Each band has its
own exciter with all its own knobs and dials
and stuff like that. Then in the next three racks
are the finals for each band. I debated whether
or not [ should put the exciters and finals for
each band all in the same rack — but 1 think
I'll try it this way for a while. I don't nced to
gef, to the finals much since they're ull automati-
cally tuned and the like.

“Oh yes, ya don’t see any power supplies, do
va? Well, they're ull in the basement. Don‘t
like to keep that much voltage running around
loose, ya know - haw!

“Then here on this ride of the console are
the control and test-cquipment panels. These
switches control the various transmitters and
these are the scopes for the rigs. And these arce
bridges and meters and variacs and recording
units and the like. And here is the special line to
the phone company.

“Oh, this over here? Well T call this my ‘little
toy.” Cute, don’t ya think? Little 75-watter
- just for kicks. Oh, I guess I'll use it now aud
aguin —

“Where is what? Key? Right here in my
pocket! I keep this place locked tight, you can
bet your Yagis! Ohhbh —u radio key — that
kind. Well, «hh, must be one here someplace.
Maybe the dog . . . I been suspecting Marge’s
mangy mutt of some strange things around here.
Probably thought it was a T-bone or somethin’
and buried it. I'm gonna shave that poodle one
of these days!

“Well then, it's lucky you brought along your
own code key and oscillator for us to usc.

“Yeah, Charlie, guess I'm as ready as I'll
ever be. Kinda nervous, though — like the last
coupla times.

“But ya know, Charlie, I'm sure all them
other fellus who gave me the test before were
sending a lot faster than 5 w.p.m. I'd of got it if
they had stayed at tive, but 1 swear they jumped
to 7 or 8 w.p.m. at least!

“Oh, don’t you worry about the ol’ (GGeneral
Class, Charlic. Once 1 get on the air my code
speed will jump 10— 12 - 13 — 14 overnight.
You'll sece—if I could only find where that
pooch buried that darn key —

“Ya know, Charlic, if that tower was just
a little higher, maybe I could syuceze four of
them twenty-meter jobs on the thing.

“OK Chariie, all ready, T guess. Send me some
of that dot-dash stuff. But — ahhh — keep it
down to five, ch, Charlie, ole buddy?”

O5F—
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Experiments With Oscar Il

with Osecar LII. In addition to a transla-

tor, there will be both a three-channel
telemetry beacon and a coherent (econtinuous
unmodulated earrier) beacon in the sutellite.
While many amateurs will be interested mainly
in coumunicating through the sutellite, experi-
mentallv-inelined amateurs will want to conduct
experiments taking advantage of other capabili-
ties of the satellite.

As examples of what has been accomplished
using simple equipment, consider the following
Oscar I and II results:

1) The signal acquisition and loss times of the
satellite were recorded, and the data reduced for
use in making orbital predictions. Further refine-
ments in data reduction made it possible to
determine the operiting range of any reporting
station.

3) The time of closest upproach (t.c.u.) und the
slant range to the satellite at t.c.n. were deter-
mined by measuring the Doppler shift of the
beacon signals.

3) The ¢nvelope modulation of the received
signal provided a clue to the roll rate of the pack-
age as it tumbled through space.

4) The internal temperature of Osear I wus
monitored and the data used as a guide in estab-
lishing the external temperature-stabilizing sur-
face treatment for Osear [I. The resulting in-
ternal temperature of Oscar IT was well within
the design requircments.

5) The gain and power level requirements for
the Oscar 111 translator were established partly
from data derived from nuerous signal strength
observations of the Oscar 1 and II signals.

Similar experiments can also be performed
with Osear III.

h /‘[ANY challenging experiments are possible

Listener Reports

Listener reports are just as appropriate today,
during amateur radio’s tirst steps into space, as
they were tifty years ago when reports in the
“(talls Heard” column of @87 helped chart the
eurliest steps of amatcur radio. Reports of sta-
tions heard through the satellite will be useful in
cvaluating the effectiveness of the satellite as
communications relay facility. The reports will
also help in determining the number of sta-
tions that ean communicate through Osear 111
simultancously.

1t is expeeted that some observers will be uble
to make tape recordings of the full 50-ke. spec-
trum pussing through the sutellite translator.
Lacking wide-band recording facilitics, a team
cffort could accomplish the task. Five stations in
the same general ares could split the recording

* Project Osear, P.O. Box 183, Bunnyvale, Calif.

July 1964

BY HARLEY GABRIELSON,* W6HEK,

AND ROBERT TELLEFSEN,* WZSMC/6
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Fig. 1—Range measurement based on observing the time
difference between a direct signal and the same signal
relayed through the satellite.,

chore, cach recording a 10-ke.~wide channel (plus
an identifying time signal) on ordinary home
tape recorders.

Signal recording is only part of the job. The
tapes should then be played and replayed until all
signals on them have been identified and timed.
By tabulating ull stations heard, and lociting
them on a map, each observer cun estahlish his
own range of coverage through the Oscur 1IT
translator. Tabulations of results from many
observers can be fed into computers at Project
Oscar headquarters to provide basic data in
analyzing the performance of the translator.

Range Measurements

The presence of o translator in Oscar TII
makes it possible to determine the ground-
station-to-utellite distance at any time during
a pass by measuring the time needed for o signal
to travel from the ground to the sutellite and
back aguin. There are two basic techniques,
phase shift and pulse delay, neither of which in-
volves the Doppler effect.
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In the first method, wn audio tone is trans-
mitted to the satellite, and the phuasce shift over
the round-trip path is measured. The phase shift
will be measured in degrees, which can be con-
verted to delay time, and from delay iime to
distance.

A second means of determining  distance
through phuse-shift measurements is to use a
variuble-pitch tone. By altering the piteh of the
tone so that the delay on the satellite-returned
tone is 360 degrees, the distance to the sutellite
will be equal to u half wavelength al the lowest
sudio frequency exhibiting this effect.

The pulse technique of range measurement is
similar to radar. It is relatively simple and can
he used by any observer, whether or not he has
transmitter.! The ouly requirement is that some
local station within direct-wave reception dis-
tance be trunsmitting c.w. keying (pulses) to the
sutellite. The keying pulses received directly from
the transmitting stution wure converted (by the

DSCAR'TIL
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XMTR REC- REC,
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COMPENSATION (COMPENSATION
SYSTEM SYSTEM

Fig. 2—The c.w. beacon signal serves as a reference for
correcting for Doppler shift on the transmitter-to-satellite
(D1} and satellite-to-receiver (D2) paths.

receiving station) to d.e. pulses. The trailing
edge of each keving impulse is used to trigger the
sweep of un oscilloscope, and the return signal
from the satellite is applied to the vertical deflee-
tion plates of the scope. The time from the
beginning of the sweep to the trailing edges of the
keying impulses retiurned from the satellite repre-
seuts the pulse delay due to the longer satellite
puth, ‘To this delay time add the distance in miles
between ground stations divided by 5.35 micro-
seconds per mile. This gives the true time from
transmitter to satellite to receiver. To derive the
distance to the sutellite, simply divide the true
time by 10.7 microseconds (the time required for
u radio signal to travel one statute mile out and
one mile back). This procedure will give the dis-
tance from the sutellite to @ point midway be-

! With uny purrow pulse technique, due attention must
he puid to the problems of receiver vverload and blocking.
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tween the two ground stations. However, when
the two stations are within 10 miles of each other
the error will be negligible. ‘This pulse technique
to determine distance is illustrated in Fig. 1.

Those amateurs making range meusurcments
by the pulse method ciun expeet the maximum
time meuasurement to he ihe order of 11,000
microsecouds (0.011 sceonds), representing
range of approximately 1000 miles. A station
sending constant dots at 20 w.p.m. transmits
abonut 10 charucters (dot plus space) per second.
On this basis, a single dot would last about
50,000 microscconds — ample time for un os-
cilloscope trace to return to its starting point for
cich keying impulse.

Satellite Frequency Monitoring

During the first two Osear experiments, it
was assumed thut, if unusual propaguation condi-
tions were to oeeur, someone would be listening
and would observe them. So far, only one verifi-
able cuse has oceurred — KALAO received the
signals of Osear 11 over a distanee of 4500 miles.

We therefore propose that club groups organ-
ize round-the-clock monitoring watches on the
Oscar [1T frequencies. Although it may be im-
praectical to maintain these watches for the
entire period of satellite life (estimated at two to
four weeks), it should be possible to set up o 4%-
hour watch over u weekend. Not only is it impor-
tant to record observations of reception over
nnusual distances, but it is also important to
record instances where the bencon signals were
not heard when they should have beent This is
particularly true for stations iu extreme northern
and southern latitudes, us it would be evidence of
lonospheric disturbances,

Observations in Isolated Areas

There should be no shortage of participation in
using Oscar I1I over North America, Europe, and
Austrulia. However, the traffic-handling capabili-
ties of the satellite are unlikely to he strained
elsewhere, since other urcus (the mid-Pucific
islands, and the polar areas, for example) have
very little iwo-meter activity. As a result of the
low level of activity in these regions, stutions
that do manage to operate on two meters may be
able to make significant achievements.

Over Iiurope, the available translator autput
power will be shared by many stations. Yet at
Wake Island or any other low-netivity area, a
trunsmitting station cowld have the satellite
translator all to himself, and his signal would be
rudiated from orbit at the full one-watt p.e.p.
output. This will be the most favoruble situation
for observing any nunusual propagition phe-
nowena. We recommend that stations in such a
situation use 144.100 Me. as a calling frequency.

When no signals are pussing through the
translator, it is operating at its maximum sensi-
tivity, and the hest opportunities for extreme-
range contacts will oceur. When the satellite is
being used for sueh contacts, the contact dura-
tion will probubly be quite short, and skillful
operating will be required.

QST for



An alternate experiment suitable for geo-
graphic arcas with little two-meter activity in-
volves the running of (QRP tests in an attempt to
determine the lowest power which can be used to
communicate through the sutellite.

Doppler Shift Cancellation

Single-sideband signals relayed through Os-
car L11 will be difficult to copy due to the rapid
change in frequency ecaused by the Doppler
alfect. There will be exceptions to this general
rule, but they will be rare. When the sutellite
pusses midway between two stations in a diree-
tion perpendicular to u line juining them, the
Dappler effeet will be caneelled. This cancellation
is ulso true for stations in the same local area.
This happens because the magnitude of the Dop-
pler shift from transmitter to satellite just equals
the magnitude of the shift from satellite to re-
eeiver. The frequency inversion designed into the
sutellite effectively cancels the Doppler frequency
shift in these instances.

In the general situation, however, there will be
4 residual Doppler shift appearing on all signals
received from the sutellite. Lt is possible to cancel
the Doppler shift at the ground stations, by using
u frequency-control system buased on signals
received from the coherent beacon in the satellite.
The control system would raise the amateur's
transmitter frequency and tune his receiver lower
in frequency us the Doppler etfect lowers the
apparent frequency of the eoherent beacon. A
typical system is illustrated in Fig. 2. [t should
be possible to adjust this svstem to give nearly
perfect cancellation. The Doppler cancellation
system would cause the transmitted fregueney
to uppear constant at the translutor input. At o
receiving stution, the receiver would cancel the
Doppler shift occurring between it and the
translator.

High-Speed Traffic Handling

Frequency-shift-keyed (f.s.k.) teletype signals
passing through the translator will be adversely
affected by the Doppler effect in the sume way
that s.s.b. signals will, but audio-frequency-shift
keying (a.f.s.k.) should work with little difficulty.
Even with a.f.s.k., the short time duration of
contacts will require skill in operating and in the
precontact adjustment of equipment. Plans to
pass teletype traffic through the translator are
already being made.

The main problem of using standard 60 w.p.m.
teletype to handle traffic through the satellite is
that this stundard speed seems too siow for the
short contacts that ure possible. A relatively sim-
ple and direct means exists to increase the trans-
mission rate of teletype signals sixteen times,
requiring only a pair of ordinary home tape
recorders. This system is shown in Fig. 3. Low-
frequeney a.f.s.k. signals (133 and 186 c.p.y.) ure
recorded at 174 inches per scecond and played
buck at 713 i.p.s. to give an ctfective speed of
240 w.p.m. The low initial audio frequencies are
necessary because multiplying the words-per-
winute figure also multiplies the frequencies of
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the original audio notes. This specded-up signal
may be re-recorded at 174 i.pws., and when it is
played back at 745 i.p.s. it will Fepresent o speed
of 960 w.p.m.” The audio frequency notes will be
2125 and 2975 eps, and can be used to modulute
an a.m. transmitter.

When the 960 w.p.n. signal is received and re-
corded at a distant station, it is only necessary
to reverse the recording process to return to 60
w.p.m. a.f.sk. That is, record fast and play back
slow.

There are two ways in which this high-speced
capability could be used, depending upon trans-
mission conditions. If a fairly clear, low-noise
circuit is possible, un hour of 60 w.p.m. copy
could be sent in u single 4-minute transmission.
If QRM and QRN are had enough to cause ex-
cessive copy errors, 15 minutes of copy could be

@ OSCAR IIT
‘,-"‘ Te-a

“960 WPM
PLAY 7' IPS
RECORD 173 1PS

RECORD 7%1PS
PLAY 13 1PS
240 WPM

PLAY 7Y2 1PS

REcoRD TIPS RECORD 7%41PS
CORD 17 |

PLAY 173 PS
60 WPM

Fig. 3—Optimum ose of the short time available during a

pass can be made by prerecording RTTY on magnetic tape

and playing it through the satellite at high speeds for
recording at the far end of the circuit.

recorded on tape four times and still be trans-
mitted in the same 4-minute period. Then when
the receiving station prints out his copy, he will
have four copies of each message and should be
able to put together an accurate copy of each
piece of traffic. )

A similar high-speed transmission technique
can be adapted to c.w., using cither an a.m. or
s.4.b, transmitter. An audio frequency uaround
150 e.p.s. keyed at 20 w.pm becomes a 2400
c.p.«. signal keyed at 320 w.p.m. when multiplied
sixteen times. if this keyed tone is used to modu-

2 Amateur RTTY is restricted to 60 w.p.m. by FCC
ruling. Project Osecar is corresponding with the FCC with
the view of obtaiuing special permission for high-speed
RTTY experiments with Oscar 111,
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late un s.a.b. transmitter, o high-speed c.w. signal
will result, or in an a.m. transmitter, tonce-
modulated e.w. (A2) will be producetl. In either
case, the Doppler effect will not serivusly impair
the results. 1f the receiving operatot adjusts his
h.f.o. to give o beat note around 10 dr 11 ke., the
maximum possible Doppler shift (8 ke.) will still
leave u tone of about 150 e.p.s. after the signal is
slowed down during playback. The recciving
aperator determines the tinal playback pitch
when he sets the b.f.o. pitch during the recording
period, and seleets the playback speed. If 20
w.p.m. is too fust to copy, stow itdowh to 10 w.p.n,

Oscar III Experiments

We have mentioned only a few of the experi-
mental possibilities presented by Oscar [1I.
There are others, such as the use of slow-scan
TV, polarization vbservutions, antenna pattern

measurements, and more. We huve not diseussed
the threc-channel telemetry system, because it
will be dealt with fully in u separate article by
Art Walters, W6DKH. We hope that the experi-
ments mentioned here will stimulate readers to
formulate other experimeuts. Let us know about
the ideas you come up with.

Osear headquarters is willing to uet as u clear-
ing housce for uny experimental programs planned
in conncction with Oscar ITI, We will maintain
a file of names of individuals aud groups who
have cxpressed interest in these or other projects
%o that groups orindividuals with similar interests
can be placed in touch with each other.

In any event, time is of the essence — lift-off
is approaching. Some of these experiments will
require extensive preparation if they are to be
successful. Here's your chance to tuke an active
part in a space experiment.

High Claimed 1964 DX Competition Scores

rlmm final QST report on the Fehruary and
March 1964 ARRL International DX Com-
petition will be @ revealing glimpse of what can
happen when determined DX'ers challenge theo-
reticully poor conditions, Tremendous single and
multioperator scores were achieved by the world’s
most competent contest 1D X'ers. Country totals
per band seem ineredible in view of low sun spot
numbers. DN and W/VE stations alike must
generate an jonosphere of their vwn — there's
hardly any other conclusion!

The Fall QST report will contain final corrected
seores, including many DX scores still in transit,
The following tabulation shows only  those
claimed ¢.\w. seores over 200,000 and phone totals
over 100,000, Following the eall is the score
claimed, multiplier and number of contacts.

WA20ID.. ...857,060-220- 541

. C. YW' KINOL...... 35:2,914-22% 516

Hingle Uperator WALSG. . ... .350,325-225- 519
W3GRF...... 734,502-323- 757 GHCP. ......342,113- 59-1822
W4KFC...... TI8,584-316- 764 WAMCM.... .41 y25-235- 485
W8FGX...... 658,065-315- 697  VPOLL....... 327,510~ 53-2060
WADHZ/4... 628,056-246- 782  KGBAAY?. ...324,608- 64-1706
W3BES. ..... 554,400-280- 660  WAEPZ, . ....301,620-220~ 457
513,780-270- 672 WBZJM......293,700-220- 445

L BIT068-271- 636 W5WZQ......293,436-234- 418
..517,059-073-2361  W3MCG. . . ..288,360-205- 464
511,038-267- 638 W3IYE...... 285,690-214- 445

492,048 68-2412  W2VIN. ... 253.404-226- 41%

. .465,600- 86-105  KKERV3......278,568-212- 438
1459,330-251- 610 KSKPV/3H... 277,263 189 4%9

. 454,320- 72-2104  DL7AA...... 275,280~ 62-14K3
..441,636-247- 596 W6KG.......268,755-205- 437

. A37.400- 72-2025  WSBRR... .. 266,220-204- 435
..419,922-246- 569  W3HHK. ... 257,085-197- 435
108,000-250- 563 W3MVB.....256,704-191- 448
W2AYJ...... 01,709-254- 517 WIBPW..... .253,305-195- 433
WoWZ. . .....395,226-234- 563  WTPGS...... 247.426-193- 428
WA4JDR. ... .3K1,018-251- 506  CNSFW .....216.240- 48-1710
KALE L3B0T28-218- K2 GWBJT.......245.616- 56-1462

..380,700- 225-566 VE2NV...... 244,100-200- 408

4BC 370.656-234- 528 DLIKB...... 244,122- 61-1334
KP4CC . ... .362,871- 69-1753 W6IBD 238,095-195- 407
HEKSRQ...... 357,445- 67-1793 FaIH... .. 237,840~ 60-1366
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JAIBRK..... 237,384~ 56-1413

HBOG........ 204,680~ 55-1425 PHONE
WEWX..... 4,000-195- 400 .
W2HO. 0.724-174- 412 Single Operator
JAIVX. .. 7.988- 54-1410  K2HLB7...... 430,992-219- 660
WEGRX......222,300-195- 380 Y V5BIG......881,150- 77-1650
OK1ZL....... 220,365- 59-1245 YV5AGD.. 66,252 92 7
W4DXI. .. ... 219,852-197- 373 ’ 7, 454-101- 597
W3MSR..... .216.645-177- 408 KP1AOO 513,557- 59-1941
WIJYH. ...  214.620-196- 365 TGS 04,854 62-16:30
WHBIP... 0,930-178- 395  VPiCC 153,382- 62-1362
K5HRRs......210.816-142- it WAKWY 210.300-178- 450
WABQGW. .. .210.684-151- 4u8  WABCV., 9,621-169- 153
K2LAF.......200,684-178- k0%  HKJEB... 2,525- H4-1070
OZ3FL. .. 205,128 56-1221 WHRTS, 1,221-156- 452
W5CKY 2,920-1490- 356  TREW, 209,040- 1i5-1080
W3BLES. .199,U80-16%- 395
VP3HAG.. ... 180,420~ A2- 471
WAPRP...... 173,952-151- 384
W2W2Z.......161,046-138~ 389
WERWS. .. ... 141,705-141- 335
DUIKB. .....1H0,940- 45-1044
K60OHJ. ..... 115,656-122- 316
VE2UX/3. .. . 113,724-117 1

. ¥33,856-344- W5KTR......110, 130-135- 2738
K4LIQ....... T11,762-313- 758 OA4PD....._ 109,560 14~ 830
WawJD...... 708,668-329- 719 KOPNV...... 109,242-126- 259
W3VKD...... 515,816-284- 758 WazZVI....... 107,463-113- 317
WATMZ...... 630, 480-296- 710 KX6BUS..... 104370~ 44- 710
W3GHM. ... 540271274 667 VE3ATN.....103,785- 51- 679
WB2APG. ... .500,625-267- 624 ~ KOAHV......101,625-125- 271
WABVY L 197.154-266- 625 W3ADOW, ... 100,983-123- 273
WawPpG £40,453-253- 567 WSHAJY...... 100,188-132- 253

. .+129,96! 571
102.426-237- 568 Multiple Operator
WARRW....... 397,40 1-24- 532 W3MSK...... 978,039-271-1203
WONFA. ... .. 388,416-238- 544 \YV5AHG . 810,960- X1-3519
W3MWC..... 351,900-221- 510  \WSNWO.. 16, 128-206- 546
KZ5FC....... 320,552- 68-1576  W3WJD... 877-197- 550
WasH. ... 300,675-211- 475 KP4AXM, L 351e Bl-1637
W3KFQ......271,830-205- 442 DILOV. .. 65,318- 53-1819
DJI5BV, ... .. 251,980- 59-1443 CGW3BNWV... . 151,917- 51-118Y
HASKBI. . ... 216,480- 6U-1472 W3GHM. .. .. 156,156-1 13- 364
ZL2AWJ. 2H4.416- 64-1273 WANGO...... 146,320-145- 372
WOYTQ.. 7,690-19u- 417 G3KFX...... 136,920~ 40-1143
SM6CKV. 235,306+ 58-1356 K¥BJK,..... . 134.274-139- 422
We6DIY.. 213,173-181- 411 W3GRS...... 119,308-12%- 312
KP4AXM. .. .211,410- 58-1236 W3IMWC. .. .. 103,29-129- 2467

! W2YTH, opr. * K6SDR, opr.  W7WJB, opr. + K3MNJ, opr.
5 K5ABYV, opr. #K6LSG, opr. “W2VCZ, opr. ¥ WYWNV, opr.
9 WAG6HRS, opr.tv KADQI, opr.
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ITH sunspot activity near the minimum of

NX/ the current cycele, a look at the smoothed

sunspot chart leaves the v.h.f. man some-
what less than enthusiastic about the possibility
of auroral-type band openings. What is often
forgotten is that the sun’s activity deviates
greatly from the average or smoothed index, and
peak activity in the low portion of a cycle can be
as great as a peuk at maximum. Good auroral
openings oceur throughout the eleven-year cycle.
True, the number of openings is reduced, but
since we have this fact to live with, the only
solution is to make the most ol the openings
when they do occur.

If left to chance, the possibility of missing a
good portion or all of an aurora opening is high.
Daily monitoring of the sun's activity is indi-
cated as the best solution to predicting the ap-
proach of auroral activity. The sudden appear-
ance of sunspots of considerable size on the solar
disk always precedes auroral phenomena by as
much as twenty-six hours. The appearance of
large spots does not always guarantee that an
opening will result, but ut least half the battle is
won when spots do appeur, since the necessury
conditions are present which may trigger an
aurora. It is well to remember thut new spots
uear the center of the disk are more likely to
indicate auroral possibility than those at the
sun’s eastern horizon. The spots at the horizon
may be due to the sun’s rotation bringing them
into view. The magnetie storm associated with
these spots may have been in progress for some
time on the rear surfuce of the sun. Storm be-
yinnings, with their high cleetromaguetic activ-
ity, generally indicate suroral possibilities.

*R.R 2, Box 723, Buchanan, Mich.
q

Fig. 1—K8ZQE takes a quick look at the sun with the
Aurorascope. In the background is the author’s home-built
6-inch reflecting telescope,
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The Aurorascope

BY DAN TOMCIK,* K8S8ZQE
A Low-Cost, Easy-To-Build,
Portable Telescope for

Monitoring Sunspot Activity

Regardless of your interests in ham
radio, vour results are determined to
u considerable degree by solar activity.
You don’t have to be an astronomer
to check on sunspots, vet very few
amateurs do it. Here is a simple and
inexpensive gadget you can build that
will enable vou to sece what is going
on up where radio conditions are
made.

Since most radio amateurs are not also ama-
teur astronomers, they may not realize how
easily and inexpensively a high-quality sun
telescope can be built from surplus lenses. The
author, being both, decided to combine the two
avoeations and design such an instrument. The
resultant device we call the Aurorascope, 4 pro-
jection telescope which produces aun image of the
sun two inches in disnmeter, more than enough to
observe sunspots of any consequence. The optics
cost only $4.10 at current surplus prices, and are
available from The Iidmund Scientifie Company,
Barrington, New Jersey. Catalogue numbers are
given under Fig. 2.

Description

Since a sun telescope does not need high light
gathering power (a function of the objective lens
diamcter), @ pgood color-correcting achromatic
lens was chosen having a diameter of approxi-
mately 134 inches. The focal length of this lens is
7 inches, and it comes mounted in a 2-inch-
diameter brass cell. Color correction in the optics
is necessury if a high-yuality image with mini-
mum color halo is desired. The relatively small
objective diameter also limits the amount of heat
at the principal focus and thus protects the eye
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lens from damage, even without the use of a heat-
absorbing filter in the system. The eye lens is also
an achromat, with u diameter slightly under 14
inch and a foea) length of 214 inch. The physical
arrangement of the optics was chosen so thut a
comfortable viewing position can he assumed
with the telescope held between the knees for
steadying purposes, as in Fig, 1. The configura-
tion requires a Hat mirror to refect the projected
image to the viewing sercen. This mirror should
b g first-surfuce type; that is, one whose retlect-
ing surfuce is the top surface. Care should be
uwsed when handling this type of mirror sinece the
silvered surface is unprotected and subject to
scratehes and finger marks. The mirror specified
hus the corners cut off, but this is of no consc-
quence since the reflected image is elliptical at
its surface.

The housing is made from ‘'i-inch plywood
throughout, except for the two blocks which
hold the uhjective tube. Other materials such as
pressed hardboard can be used if desired. The
objective tube is cut from a 2-inch-diamcter
cardboard muiling tube. Here again, aluminum
or other tubing of approximately this diameter
¢an be used.

Sun
W\, Objective Less
A'g

Viewt
Parlt”g

Fig. 2—Cutaway view of the sun telescope. The objective
lens, A, is aimed at the sun, The sun's image is formed 7
inches below at point B and transmitted through an eye
lens, C, to a mirror, D. From the mirror it is reflected down
to a viewing screen, E, at the lower left. The projected
image on the “iewing screen, some 2 inches in diameter, is
seen by looking into the viewing port. Part numbers of the
various optical components are as follows: A—40429,
C—6387, D—536, all from Edmund Scientific Co., Bar-
rington, N. J. Alternate parts are: C—6388, 6384 or
6389, and D—40040.

The buasic optical layout is shown in Fig. 2. The
sun’s ruys cnter the Aurorascope through the
nhijcetive lens and the principal image is formed
7 inches behind the lens at point B. The eyve lens
is placed u little behind the prineipal image at
point C. The sun’s diameter at the primary focus
is 0.009 times the focal length of the objective
iens, or s inch in our cuse. The cye lens mag-
nifies this small intense image Jdue to the throw
distunce CD plus DI The throw is 22 inches,
producing a 2-inch-diamcter image on a white
cardboard viewing screen at 14,
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Construction

A 7-ineh-long seetion of the muiling tube is
first coated on the inside with fiat black paint.
The objective lens is attached to one end, using
vinyl electrical tape. f an aluminum tube is
used, and you have access to u lathe, threads can
be cut on the inside surface at one end to necept
the threads on the tens mount. 1f this is done, the
tube length should be increaxed so that the dis-
tance from the front surfuce of the brass cell to
the open end of the tube is ubout 713 inches. I'he
lens is mounted s0 that the spanner wrench slots
in the cell are toward the vutside.

Next, the plvwood housing parts are cut as
indicated in the accompanying drawings and all
purts except one lurge side are assembled, using
glue and wire bruds. The two 34-inch-thick blocks
which hold the objective tube have holes bored
eaactly on center, and of a diameter such that
the tube tits snugly in them for focusing pur-
poses. The eye lens is held in & counter-bored
Li-ineh hole with a piece of thin brass stock hav-
ing a %¢-inch hole drilled in it for the passapge of
the light. The brass holder is secured with n
small wood screw, and the counterbore is '3
inch in diameter, large enough to seat the lens.
The surface with the greater curvature should
fuce toward the mirror when properly mounted.

The first-surface mirror holder is held with two
wood serews and large washers through over-
sized holes in the housing. This permits align-
ment of the opties before the screws are scated.

The cntire inside of the box should be painted
a flat black before installation of the opties. The
mirror is glued to the wood block with any ap-
propriate adhesive, with the silvered surfuce up.

To align the opties, it is necessary only to sight
through the smail hole at the viewing sereen
location und center the imuge of the eye lens in
the mirror before tightening the two screws
holding the mirror block. 1t may be necessary to
shim the block one way or another to properly
center the image. Do not point the telescope ut
the sun when aligning the mirror or severe eye
damage will result. A white cardbourd viewing
sereen 4 inches square i then sceured in place
with glue or trunsparent tape.

The project is completed by installing the re-
maining side, using brads ur electrical tape around
all edges.

Using Different Optics

If it is desired to construct an instrument
gving a larger image, or with lenses having focal
lengths different from those recommended, the
fallowing formula can be used to determine the
throw distances necessary for a given image size:

D
r=r ((J.O()Q_f,, + 1)

where T = throw in inches
fe == foeallengnth of eye lensin inches
I = diameicr of image in inches
fa == focal length of objective leng in inches
If o larger image is desired using the recom-
mended lenses, the formula reduces to:
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Fig. 3—Structural details of the Aurorascope-

The distance between the objective and eye
lenses should be about equal to the sum of their
focal lengths, und the mirror should be lirge
enough to refleet the entire solar disk with some
to spare on all sides. The eye lens focal length
should be kept greater than !4 inch to ussure
that the entire disk will be observed.

Conclusion

It is best to observe the sun within a period of

several hours before or after noon. The operator
holds the Aurorascope between his knees while
in a sitting position, with the objective tube
pointing toward the sun. Approximate ulign-
ment with the sun can be achicved by noticing
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the shadow of the objective tube on the housing
surface where the two meet. When the shadow
completely disappears, the tube is pointing
directly at the sun. While looking in the viewing
port, slightly adjust the position to bring the
solar disk to the center of the screen, Focus the
image by sliding the tube in or out as needed.
With u little practice, the whole uperation,
including observation of the sunspots, will tuke
less than 15 or 20 seconds. Duy-to-day observa-
tions will show the progress of the spots to the
sun’s western horizon due to the 23-day rotation
period. When you sight some new large spots,
puint vour beam north that cvening or the fol-
lowing one, and look fuor me on two-meter e.w.
I'll be looking for you!  [G5F

X Strays %S

Lightning damase is rare in the region around Las
Vegas, Nevada, according to K7ICW, but it can
happen there. Lightning struck the ungrounded
ground-plane #-meter antenna of KN7TWPQ on
April 1. 'The charge run down the coaxial line into
the hamshack burning up most of the equipment.
Moral: Ground antenna installations, even 2-meter
oues, regardless of whether or not you're located in a
thunderstorm urcu.

0dd coincidence: KN7WPQ had gone off the air
the night previously, when his Novice ticket ran out!

On April 1, 1964, stations WWVB and WWVL
began broadeasting continuously from 1630 UT
Wednesdays to 2230 UT Fridays. On Saturday,
Sunday, and Monday these stations broadcast from
1630 to 2230 UT; and they alternate operation on
successive Tuesdays. Krequencies are of course 60
and 20 ke., respectively.

Calling ull gencalogists — spnin: It's W6QCY,
not W5QCY, us we siid on page 148, March 1954
OST, who's looking for other hams interested 1n

July 1964

wsenealogy through amateur radio anud IBM. direc-
tory. His address is 1901 Morgan Avennue, Clare-
mount, Calif.

Sorry, but templates are not ulways available for
equipment described in QST articles. If templates
have been made up, we will meution that fact in the
article. Af the urticle doesn’t mention templates, we
haven't wot 'em.

QST ARTICLE CONTEST

As a feature of the ARRL's 50th Anni-
versary Year, rcaders are invited to be-
come writers, and submit entries for the
monthly Article Countest,

The author of the wrticle selected by
QS1s stalf us the hest each mouth for the
remuinder of 1964 will receive o $25 U, N,
Savings  Bond. This month’s  winning
eotry, by WHLCY, uppeurs on page 21,

Complete rules wud some subjeet idens
appeared on page 49 of QST for February,
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Here is what a corner of KL7DQL's shack looked like after
the earthquake.

And yet, in this emergency which affected
communications in the entire United States and
Canada, the KL7s showed up in droves. True,
some of them were ill-prepared, both in equip-
ment and skill, to handle the tremendous vaol-
ume of traffie which descended on them. Despite
this and other drawbacks, the nation's presses
and other news media, as well as officialdom,
have been ringing with praises of the wmateurs’
performance during the aftermath of the curth-
quale.

Thig writeup is more concerned with what
was done than with whut shou/d have been done.
One could write ¢ book on the lutter, because
hindsight is always better than foresighi. Our
analysis of reports received (48 from KL7s, hun-
dreds from others) shows a grand total of 314
Alaskan smateurs purticipating in the emer-
geuey operation in one way or another. Consid-
ering the potential total, this is a whale of a lot
of hams. (There are about 1200 licensed ama-
teurs in Aaska.) Reporis from the other 49
states show a total of over 1600 amateurs taking

The Alaska Story

A Summary of Reports of Qutstanding Amateur Performance
in the Earthquake Emergency

BY GEORGE HART,* WINJM

LAsKA is a big place. Lt sprawls over four time
_/f wones — a8 many as the entire remaining
continental .S, — und in most of its area
there are few if any roads, population is spuarse or
nonexistent and communication is limited.. An
earthquake of whatever severity in some parts
of the state could have gone almost without
notice. But the one that oceurred on Good Friday,
$964, took place in one of Alaska's few popula-
tion centers and struck its [argest city, Anchor-
age. Had the sume thing happened in the Sun
Francisco or Los Angeles arca {which it could
have!), deaths would have mounted into the
thousands; for this was the strongest earthquake
ever recorded in the northern hemisphere.
Farthquakes ure almost entirely unpredicta-
ble, That is, we know they are more apt to vcceur
at one place than another, in & general way, but
usually they come on completely without warn-
ing. When it happens, evervhody is caught by
surprise. In an organizational sense, Alaska was
not “ready’ for u communications cmergency.
Notne good e.d. organization exists in Anchorage,
but otherwise it couldn’t have happened in a
worse place.
s Na{iad Emergency Coordinator, ARRL.
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This emergency station at the Anchorage Internationai
Airport was operated continuously for 144 hours following
the 'quake. That's KL7BLL at the controls, Other operators
were KL7s AUV CLY (who owns the 2-meter rig) and DQL.
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part in the Alaskan traflic-handling in one way
or another. Any way you look at it it was u by
operation. Personal inquiry trdfic got so thick
on the networks thut it had to be piled up on
the west coast, awuaiting outlets, as the traffic
Howed from Alaska in u steady streum. National
Traffic System nets were unable even to hegin
to handle the load. No commuinications system
could have done it. Western Union, the Bell
Svstem, the military and all others were hope-
lessly bogged down. Only when the outgoing
traftic slowed down was it possible to take care
of the personal inquiries, most of them by that
time obviated. Red Cross estimates that some-
thing like 70,000 such messages were stacked
up at one time, wwaiting au outlet into Aluska.

Disaster Area Reéports

Of the 4% reports received from Alaska, 28
catne from stations in what cun be considered
the disuster area — from Anchorage southward
over the Kenui Peninsula. Kodiank Island wus
also atfected, but we have no direct reports from
there. 1t is impossible, from the muss of reports
received, to get up a coneise, chronological story
of the development of amateur emergency com-
munication. We'll just have to take the reports
as they come, Anchorage area first, then other
Alaska reports, then reports of other U, N,
stations who contacted Alaska, then «ll remuin-
ing reports. Some will huve to be omitted en-
tirely; some will be eut to the bone. Most criti-
eal comments will huve to be omitted, so we can
concentrate on the facts.

WNLYICRL set up geur at St. Mary’s Rest Home
in Anchorage, where emergency power wus avail-
uble. First call on 14,100 ke: was answered by
W7CSW. Trattic was handled with W7CSW, K7JHA
and W6MVL, mostly with K7JHA, who s o reul
traffic man’ the is munager of RN7, NTS). While
handling this traflic into and ouf of Anchorage,
about 2100 GMT Mar. 28;"the iraffic wus inter-
rupted by a second eurth shtick, but,ho damage.

N LY1SR operated for 73 hours after the 'quuke,
on 80- and 20-meter sideband. Truflic was hundled
with KHGUSA zud then with XL7FBA at Elmeu-
dorf Air Force Base. who relayed all trathe into a
net which he had set up. RLTFBA was operated by
W7BDJ. All tratfic was press releases und priority
messuges to Governor Eagan in Junewu,

WNL?EJ M at Soldatna put in 27 hours on 75 and
2 meters, purt of which was spent in preparing mes-
supes for transmission and copying incoming mes-
suges. Contact was made with AL7s KAN EOU
WAF EKO APH EKS EPT, EOA and CHL.

KL?AUV and A LYBLL, @ husband-and-wife
team in Anchorage, spent from 20 to 28 hours on
75 and 2 meters on ciergency power on the stute
i.d. net handling traftic for c.d., State Dept. of Avia-
tion, FAA, vurious air lines, police and fire de-
puartments, Salvation Army and the armed serviees.

Operation continued around the clock at W6CXO, Ameri-
can Red Cross Western Area headquarters in San Fran-
cisco. Shown above during a tense moment are {at left,
front to back) W6GHI, W6GGC, KEQKY; at right,
WAGTXY (on telephone) and WEJWF,

July 1964

“Po oour knowledge,” sayvs Juck (or maybe it was
Margici, **the amatenr . . . carried at least 809,
of all communications the first two days.”

NL7DVY reports he operated 20 hours ou two
meters, relaying messages from the Alaska Native
Hospital to e.d. headquurters in Anchorage.

KLTEAN operated 75 hours on 75 und 2 meters
in the Sourdough Net, handled about 300 messages,
mostly originals to the “outside.”

KL7CPO in Spenard used his 3-kw. cmergency
werierutor to good effect on 20 meter sideband, wlso
spent some time at KL7USA, Fort Richardson, re-
pairing their gear. KLTUSA was operated 21 hours a
day for a full week. Much tratfie was handled with
W5PAA in Okluhoma.

One of the best NTS liaison stations was A /1711,
whose report mentions only that he spent 36 hours
ot 40 and 20 meter c.w., handling truttie for eivil
defense. With whom? With A L?s ENC BR KSA,
WSIGW, Wox ASH CIS, K7JHA, 1'?s DZX JHR
DIS and VE7TBDIJ.

NI7TCO! rans an FAA radio station at Eklutna,
not far from Anchorage, and was all set up with
emergency power. He operated about 29 hours on
ZU-meter c.w., handling traffic with W7AMZ7 and
KOGRAU. VK3DQ and ZL3GiA assisted in “estab-
lishing and clarifying’ truftic when frequency got
congested.

AL7ENC and KL?7BAP in Homer, another mar-
ried team, spent some 3% hours on 75-meter phone
and 20-meter phoue and e.w. Local telephone service
was almost. completely distupted and there was no
long distance service hecause of destruction of the
toll eenter in Anchorage. According to Ed, KL7TENC,
e.w. and ss.b, did the biggest job in bridging the
wip. He appends a long list of stutions with whom
traffic was handled — tao long to include here.

NLTARY, Spenard, says that the power failed
with the first shock aud he was off the uir until a
neighbor set. up a generator for him. Meanwhile,
he asgisted at KL7CKQ and KL7ENT. All traffic
from KL7ARY wus outgoing to the “‘lower 48.”
All messages curried instructions to be delivered
hy collect telephone. Senders were usked to request
recipients in the “lower 458'" to notifv others so that
nnly one messuge per person was filed. Some 300
messuges were handled in this manner.

KL7EOU, KL7TEJM and KL7TEAN set up equip-
ment. at u bowling alley in Soldatna, on the Kenai
Peninsula south of Anchoruge, becuuse emergency
power was availuble there. At first KI7TEAN’s rig
was used, then KLTEJM’s rig was installed using
the call KLTEOU und KLTEAN wot on from his
home. VESNH/KL7 wuas the principal operator
from KL7EOU. Cimtact was maintained with
KL7TWAF on two meters. Fifty hours of concen-
trated operation in the Sourdough and other ncts
resulted in a good job being done from KL7EOU.




KL7EIP operated from Juneau, handling health and welfare
traffic both into and out of the disaster zone.

A very interesting report from KL7BZO :und
XYL KL7CZU tells of some of the important kinds
of tratiic handled. One concerned a patient at Provi-
dence Hospital with gas gangrene, for whom a spe-
cizd picce of equipment was needed. W7TAY, with
whom contact was made, did the “leg” work and
finally located the necessary gear at a hospital in
Seattle, and arrangements {all by amateur rudio)
were made to Hy the patient from Anchorage to
Seattle.

Civil defense originated some messuges going to
the *‘lower 48" detailing some of the damage done
and requesting supplies. Owners and operators of
large industries originated messages with simiar
information and requests. Messuges were received
from ofticials of undamaged cities offering assistance,
and Fairbanks sent 700 loaves of bread. The Salva-
tion Army helped set up an amateur message center,
where messages to the other states were filed, mes-
sages from the other states received and delivered by
teen-aee messengers. A good job by Ken and Edith
Koestler, KL7BZO/CZU.

NL7IB.1, at Elmeudorf AFB, handled some 1500
messiges of o military, civilian and personal nature,
during the emergeney. The commander of the unit
responsible for the operation sent i letter of eon-
eratulations for the job done by the amatenr service,
to ARRL President tHoover.

KL7?AL. in Spenard operated 48 hours from his
home and Y8 hours at c.d. headquarters, handling
trattic for ¢.d. and the Salvation Army-.

I L71MP reports he wasn't able to do much, but
that KL7EKB working as civil defense net eontrol,
did a great deal from his home in Spenard and also
from c.d. headquarters in Anchorapge, handling hun-
dreds of health and welfare messages to the lower 48,

NLYMP, FCC lingineer in Charge for District
#23, spent. some time on 40 and 20 meters, phone
and c.w., and suys the cooperation from the rest of
the states was wonderful.

W L7?BR operated eight to ten hours on 40- and
20-meter e.w. and handled over 200 messiages, most
of them ¢ncoming health and welfare inquiries.
Propugation conditions prohibited more extensive
operations.

WNL7ESTY in Cape Yakataga tells us abont
KI7EPL in Valdez, who lost his home and a sun in
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the disaster but was on the air less than five minutes
afterward trying to contact Anchorage civil defense,
“All our communications are out here,” he told
KL7ESW. * Buildings are falling in, water and
sewer lines nre broken and everything is coming
apart.,” KLTEPL remained in town ufter it wuas
evacuated, including his family, for over 70 hours,
handling erucial ecommunications without regard to
his personal welfare or sutfering.

KL?DRIT, RACES officer for Anchorage, for-
wards n fine, detailed report of what went on from
his vantage point, indicating that in Anchorage
itself amateur (RACTES) communication was far
from isorganized. As zoon as the ground had
stopped heaving, he tells us, amateurs started gath-
cring their equipment. together and putting it into
operating condition. Mohiles proceeded to points
within and outside the vity as directed by a mobile
ut e.d. heudquarters on two meters, to such places
as hospitals, Public Works, Defense Communica-
tions Agencey, military installations, radio stations
and other strategic points. Within ten minutes aftor
the initial shock, some of these stations were
activated.

But night was approaching, it started to snow,
truvel was already hazardous hecause of hroken
pavement, gas und water lines and fallen buildings.
The entire ity was without electricity and only one
telephone in four was operative. A high-frequency
station was activated at e.d. hendquarters, operating
wn emergeney power, and contact made with OC'D
in Kverett, Wash., the nearest federal otfice. Menn-
while, other Anchorage stations started to get on the
air and call in to ask for information and instrue-
tions. The commmander at Elmendorf AFB maintained
contact with c.d. by an amateur two-meter circuit.

The remainder of the night was pretty much a
nightmare, the report goes on, as tidal wave wurn-
ings were heing given to other cities, often in the
blind. By daylight, amateur radio eommunieation
wus beeoming more and more dependable and was
being more and more depended upon, and new
operators started to come on to relieve those who
had stayed at their jobs all night. The operation
settled down, and the days that followed saw many
vital messages passed, such as requests and orders
for mediend supplies, flight information for the (ivil
Air Patrol, and thousands of messages for individ-
uals notifying loved ones elsewhere in Alaska and
the other states of their situation. Amateurs served
continuously for a week, then gradually as normal
services were restored the nets began to secure and
vperators returned to their normal duties, subject
to immedinte reeall should more severe tremors
ovrur,

KL7DRW's report lists many amateurs in An-
chorage and vieinity who assisted in the over-all
operation.t He fears that many were inadvertently
omitted, but perhaps oth<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>