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10 reasons to buy Hallicrafters’

new 53-400 Cycfone

FEATURE

Hallicrafters
SR-400

Collins*
KWM-2

Drake*
TR-4

Power
Input

SSB=4OO watts
CW=360 watts

SSB=175 watts
CW=160 watts

SSB=300 watts
CW=260 watts

SR-400 Cyclone Transceiver

Export: International Dept.

Accessory "'dual

receive’’ VFO availabl Yes No No

Yes $135.00 No
Accessory

Noise
Blanker

Receiver
Incremental Tuning

‘Built-in notch Filter

Sharp
CW Filter

Sensitivity

Yes No No
Yes No No

Yes No No
200 cycles

3 uv for
10 db S/N

Yes
60 db

$799.95

.5 uv for .5 uv for
10 db S/N 10 db S/N

Yes No
50 db 50 db
$1,150.00 $599.95

1 kHz dial readout

Carrier Suppression

Unit Price

*Data from published specifications.

Now: canyou think of one reason
why you shouldn't?

Superb sensitivity, 400 watts RF, 200 cycle CW selectivity, receiver incremen-
tal tuning, 1 kHz readout, amplified automatic level control, exclusive notch
filter! There's even the HA-20 dual receive VFO for sensational, award win-
ning DX operation. No matter what specifications or features you choose as a
standard of comparison, the exciting new SR-400 fixed/mobile transceiver is
unsurpassed. Unsurpassed feature for feature. Unsur-
assed for rugged dependable performance in all environ- 6 //' /
&ents. Unsurpassed in value and versatility. Prove it to a. ,Cra ’efs
yourself. Write for complete specifications in a four page . 600 Hicks Road
Rolling Meadows, lllinois 60008
A Subsidiary of Northrop Corporation

brochure. See your Hallicrafters’ distributor today.

HA-20 VFO

Canada: Gould Sales Co.




~ JOINTHE ARMY...
1he Air Force, (e Navy, the Astronauts

(he FAA, most major airlingsZ

police and fire departmepts
ﬂllﬂ ﬂﬂm3 everywhere who've -

improved their 2-way communicatio
with noise-canceling microphones §
and handsets from Electro-Voice., o
Why do they choose E-V? e 1 -
It is the company that pioneere 1 :
the noise-canceling principle. 4
Electro-Voice set the highest
standards of reliability, year af

To stop noise right at the s
put a dependable Electro-Voi
noise-canceling microphone
today. It can be the start of |
a quiet revolution!’

ez Ybree

A'SUBSIDIARY OF GULTON INDUSTRIES, INC.

ELECTRO-VOICE, INC., Dept. 982Q
631 Cecil Street, Buchanan, Michigan 49107

D Send me complete information on Electro-Voice
microphones for amateur radio.

Name

Address

City. . State. Zip




Tired of twiddling and twiddling with the tuner to
dig out a solid signal ... of chasing QSO’s
up and down the band?

The answer is Collins’ 755-3B Receiver. Most
stable front end and sharpest selectivity offered
in a ham receiver.

)
COLLINS
=/
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OUR COVER
Only 200 more
% ma. to gol With
400 ma. of p.a.
collector current
flowing {at 12
volts, that is),
only a few more
adjustments are
needed to get thia
top-band (160 me-
ters) mobile trans-
mitter up to its
8-watt rating. See
page 11 for com-
plete details.
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Don’t
gamble
on your
future

FIELD ENGINEERS....
there’s a good deal for you at
Raytheon Service Company

Pick your specialty
from Raytheon’s
wide variety of
career assignments.
Raytheon’s broad-
based company activities are growing
and expanding throughout the world. To
qualified field engineers, the Raytheon
Service Company offers immediate open-
ings ranging from permanent and travel
assignments within the U.S., to travel
assignments world-wide.

Career opportunities are now available at
all levels of technical capability for ex-
perienced personnel acquainted with
operation ¢ maintenance ¢ installation ¢
training * and publication of handbooks
and operating manuals.

HEAVY GROUND RADAR - MICROWAVE -
SONAR - FIRE CONTROL + DIGITAL -
COMMUNICATIONS

Raytheon’s’ comprehensive benefits pro-
gram includes hospitalization, surgical,
major medical, life, disability, travel and
accident insurances, company-sponsored
education opportunities, and other allow-
ances and benefits.

Total compensation includes attractive
starting salaries, overseas and overtime
bonus, and per diem as applicable.

To arrange a convenient interview, send
resume to, or call collect, Kenneth H.
Slovin, Employment Manager, Raytheon
Service Company, Dept. 66, Second Ave.,
Burlington, Massachusetts 01803. Tele-
phone: (617) 272-9300, Ext. 209.

An Equal Opportunity Employer




Exceptmnally compact - only 815"
~high, 1254"”.wide and 17” deep — the
GSB 201 lends itself readily to table-top
-mourting, Fxmshed in_blending light *

z --vappearance This. linear amplifier pro-
vides_ 10 db_gain on the 80, 40, 20, 15
and 10 meter bands

Transmutter power of the Commumcator
IV is gréater than ever at 24 watts input.
High level speech clipping and 10 watts
of audio insure full talk power! Trans-

of six frequencies. Broadband ‘circuitry
in dnver ehmmates panel controls

:___$,,SB AM and CW operatlon VFO or Crys-
“tal Control. Matching AC or DC Power

::Supply. Covers 6 meter band in 1 Mc
segments. Designed for SSB, AM and
CW_operation on the entire 6 meter
band, the superb Gonset 2108 Side-
band employs solid state design in all
‘low level circuits for maximum dependa-
bility and minimum_current consump-
tion and utilizes common circuits in the
oscillator, IF section and crystal lattice
filter to minimize size and welght

903A & 913A RF POWER AMPLIFIERS

The 2 meter and the 6 meter VHF ampli-
fiers have a power input of 500 watts
peak. Operating Class AB, for $SB, ser-
vice and class C for AM, CW MCW, FSK,
FM and PM service, they also have an
extended frequency range to cover the
MARS, CAP and other military frequency
allacations.- In addition, both units are
rated for CCAS (Continuous Commercial
and Amateur Service).

See your favorite a’/st‘r/butor o Write for free cafa/og

G‘ONSET A DIVISION OF ‘AEROTRON, INC.

P. 0. BOX 6527 / RALEIGIT NORTH CAROL!NA 27608




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) du'ect to the SCM, the administrative ARRL oificial elected by members in each Section,
Radio club reports are also desired by SCMs for inclusion in QS7'. ARRL Field Organization station appointments are
available in areas shown to qualified League members. General or Conditional blsss licensees or higher may be appointed
ORS, OVS, OPS, 00 and OBS. Technicians may be appointed OVS, OBS or V.H.F, PAM. Novices may be appointed OVS,
SCMs desire a.pphcatxon leadership posts of SEC, EC, RM and PAM where vacancies exist,

ATLANTIC DIVISION

Deluwuare KINYQG John L. Pearod Townsend 19734
Elastern Pennsylvania W3HK Cieorge 3. Van Dyke, Jr. 4607 Convent Lane Phiiadelphia 19114
Maryland D. K3JYZ Carl k., Andersen 14601 Claude Lane Silver Spring, Md. 20004
southern New Jersey W21 Edward G. Raser 19 Blackwood Drive WI%‘burL.x uéxgc;lzega.
renton 08
Western New York K2KTK Richard M. Plitzeruse 303 Woodland Rd . Syracuse 13219
Western fennsylvania W3NEM  Robert . Gawryla 1463 N. Allen & stute College 16301
CENTRAL DIVISION
Tiifnofs WOPRN Iidmond A. Metzger 1520 South ith St. Springiield 82703
Indiana woBUQ Willlam C. Johnson, 2438 Hillside Ave., Indianapolls 16218
Wisconsain KYGSC Keuneth A. libneter %22 \Wauona Trail Portage 53901
DAKOTA DIVISION "
Minnesota WPTCK ™~ Herman R. Kopischke, Jr. D 2 Janesville 55038
INorth Dakota WwoDM Harold L. Sheets ’l l uclld Ave. ¢rand Forks 58201
Bouth Dakota Ko X\w Sewurd £. Holt 8 Clear Lake 57226
) DELTA DIV!S e
Arkansus W5DTR Curtis R, Willfams 0508 We"f 12th St. Tittle Rock 72205
Louisiana W5PM J Allen vaauson Jr. RED 1, Box 354 E Covington 70433
Misstssippl WSEMM 1511-36th Av Meridian 39301
‘Tennessee K4RCT ﬁarry A. Phullns 5200 Oak \Aeadow Ave. Memphis 3%128
: GREAT LAKES DIVISION,
Kentucky . h4HY Lawrence F'. Jelfrey 605 Antler Owensborv 42301
Michigan VIFX Ralph r, Thetreau 27209 W. slx M)le Road Detroit 44240
Ohlo WsLTU Ricnard A. kgbert 6479 Red Kox Road Reyuoldsburg 43068
= HUDSON DIVISION
lua.szcrn New York KZBIN ciraham G. Berry 50) Parcot Ave., New IRochelle TOROT
N. n} Island  K21DB Blalne 8. Johuson 266 Cypress St Mussapequa Park, L. L. 11762
Northern New ersey w2LQp Louis J. Amoroso 130 Pleasant Ave. Bergenneld 07621
MIDWEST DIVISION
Towa K¢MHX — Wayne L. Johnson Rural Route #1 Kellerton 50133
Kansas Ko XF Robert M. Summers 3045 North 72nd Kansas City 66109
Missouri WUGH Alrred £. Schwaneke Route 1, Box 169 Rolla 65401
Nebraska KPOAL V. A, Cashon, 334 Piloe St., 130X 488 Chadron 69337
—_— ; NEW DNGLAND DlVISlON
Clonnecticut wigvre John J. MaN.xsaor 218 Berlin Ave, Southington 06489
stern Massachusetts WIALP Frank L. Baker, Jr, Braintree 0218¢

85 Holar Ave.
RE

Maine YQ Herbert A. Duavis D1 Hranklin 046!4
New Humpshire WlSWX/KlD‘)A Robert Mitehell Box 137-A, RFD Chester 03036
Rhode Isiand John E. Johnson 30 Fruit St. Pawtucket 02380
Vi rmout, Kl\/( N K. Reginuld Murray 3 Hillcrest Drive Montpelier 05601
\Western Massachusetts WISTR Norman P Forest 36 Valley Rd. springteld 01119
. RTHWESTERN DIVIS!ON
Alaska® KL7AEQ " Albert F. Web X 735 Ciollege 99735
Idabo WI7ZNN Donald A. rlso 34.!8 xth 8t. I Tewlston 83501
Montana WITYN  Joseph A. U'Arcy 1916 Huggin Ave, Anacondy 59711
Oregon K7WWR  Dale T. Justl 2711 Firwood Lane Forest Grove Y7116
Washington w7BQ Willlam R, Watson 1005 k. 1st Ave. Ellensburg 98926
PACIFIC DIVISION
liast Bay LR Richard Wilson 624 Blue Ridge Dr. Muartinez Y1553
Huwall KH6BZF Lee R. Wi-al 45-601 Luluku Rd. Kaneohe 96744
Nevadu 7PBY Leonard M. Norman 852 Utah St. Roulder Clty X9005
Sacrawnento Valley WASJDT John F. Minke, IIL 6230 Rio Bonlito Drive Carmichael 95608
fan Franclsco ABAU ugh Cassidy 77 Coleman Drive San Rafael 94901
Ban Joaquin Valley weJru Ralph Saroyau 6204 k2. Towusend Ave. Fresno 93702
Santa Clara Valley WENVO Edward T. 1lurner 2837 Fernwood Ave. Sun Mareo 94403
S —— . ROANOKE DIVISION
North Carolina TWiBNU Barnett 8, Dodd 420 West Franklin St. Sallsbury 28144
8outh Cuarolina W4PED (harles N, \Wright. 711 Alerriwether Drive North Augusta 29841
Virglula W4SHJ H.J. l{ngk!ns 8600 Hammett Ave. Norfulk 23503
West Virginia Ww8JM Donald norris 1136 Morningstar Lane Falrmont 26554
b e e ROCKY MOUNTAIN DIVISION
“Colorado "KPFDIT " Richard Hoppe 3tar_Route Tdaho Springs K045%
New Mexico W5WZK  Keuneth 1), Mills Rt. 1, Box 654 [ Albuquerque 87102
tah W7QWH  Thomas H. Miller 311X South 3360 East Salt Lage City $4109
Wyomlug 7CQL Wayne M. Moore 142 8outh Montana Ave. Tasper 82601
v,,SOUTHEASTERN DIVISION o —
Alabama H 1.3 1306 Sprlnz Ave BW. Décatur 35601
tanal Zone 2 Russell E. obvrhultzer. P O. Box 107 Margarita
1~,:mteru Florids W4MVB  Jesse H. Morris >.Q. Box 1241 Jacksonville Beach 32050
W4RZL Howard L. bchonher .0. Box 1902 Columbug 31902
west lndles KP4DV Albert R. Crumley, Jr. P.0. Box 10073 Lagart} Heighté 0092
n
Western Florida W4RKH  Frank M. Butler, Jr. 323 Elllott Rd., 8.E. Fort Walton Beach 32548
- SOUTH\VES’I‘ERN DIVISION R
Arizona W7FKK Floyd C. C 3411 West L'lerson St, PHoenix 85017
108 Angeles KeUMV Donald R. b.theredge 12040 Redbank St. Sun Valley 91352
Orange WeDLEY 1434 South ()llve EiN Hanta Ana 927

Roy R, Maxi
WB6GMM James E. 14 mcriou, Jr.

fan Dlego
WAGOKN Cecll ). Hinson

6561 Foyle W ay
Santa Barbara

1933 Coventry Court

WEST GULF DlVISION
Northern Texas WALR E. Harrison 1314 Holly Glen Drive Dallav 75232
Oklahoma W5PML Ceou C. Cash, 180’ Smith Ave., Lawton 73501
Bouthern Texas W5AIR G. D, Jerry Sears 5634 Eskirdge St. Houston 77023
CANADIAN DIVISION
Alber VE6TG Harry Harrold 1534-5111 Ave., N, Lethbridge, Alta.”
Brmsh Columbla E7FB H. E. Savage 4553 West 12th Ave, Vancouver 8, B. C,
Manitoba VE4IT John Thom:s Stacey 19 Cottonwood Cres, randon
Maritime* VEINR William Gillis Rural Route 8, shedlac Rd. Moncton, N. B.
Ontarfo VE3BUX Rov A. Whne. 5 Northwood Crescent, Relleville'
Quebec VE20J Jim Ibe: 1755 Brookdale Ave., Dorval, P. Q.
SBagkatchewan VESHP [« }ordon C. Pearce 1903 Connaught St. Regina

*OmMcial appointed to act temporarily in the sbsence of a regular otlcial




INTERNATIONAL

The FM-2400 is designed for testing
and adjustment of mobile and base
station transmitters and receivers at
predetermined frequencies between
25 and 470 MHz. The FM-2400 pro-
vides an accurate standard frequen-
cy signal to which the transmitter can
be compared. This same signal is
applied to the associated receiver(s),
thereby assuring an accurate fre-
quency adjustment on all parts of
the communications system.

Up to 24 crystals may be inserted
into the meter for the selection of the
frequencies required for testing of
the system transmitters and receiv-
ers. The frequencies can be those
of the radio frequency channels of

FM-2400
FREQUENCY
METER

For Mobile Or Base
Station Use

Tests Predetermined
Frequencies 25 - 470
MHz

Portable . . . Use It
Anywhere

operation, and/or of the intermedi-
ate frequencies of the receiver be-
tween 100 KHz and 100 MHz. Self
contained unit. Battery operated.

FM-2400 (meter only)....ccccoeeeeemnnn.ns. $395.00
RF Crystals with

temperature run. $23.50 ea.
IF Crystals

200-2,000 KHz ....cccveneeeeee. See Catalog*

2,001 - 13,000 KHz.................. See Catalog*

*WRITE FOR FREE CATALOG

INTERNATIONAL

CRYSTAL MFG. CO,, INC.
10 NO. LEE @ OKLA. CITY, OKLA. 73102



lrcensed qmo’eurs.
All general correspondence ‘shoi

rcmve headquorters at Newington,'

VIce-Presldenfs

Secralqry T s L S,
Tregsurer . .

Honordry Vice-President .

Geéneral Monager™ =,
Cémmunicafion::M’bnége} :
Technical Director -., “..0..:
Assisfant Genero} Manqgerv___ i
Assistanf Secrelcm'as' g,

DIRECTORS

Canada
NOEL B. EATON .......-...'VE3CI
ox 660, Waterdown, Ont
Viwar«tar Colin C. Dumbrille.........VE2BK
116 Oak Ridge Drive, Bale d'Urte Quebeo
Atlantic Dx vision
GILBERT L. CROSSLE W3YA
734 West Foster Avenue, state Couege, Pa. lbsul
Vice Director: ¥Harry A. McConaghy...... W3EPC
$708 Fenway Dr. Yotomac, Bethesda, Md 20034
Central Division
PHILIP E. HALLER., cevesseess WIHPG
6000 S. Tripp Ave bhlcago uL. 600 ’9

Vice-Director: Edmond A, Metzger.
1520 Bouth Fourth »t., SDrlngﬂcld, .llllnola 62703

Dakota Division

CHARLES G. COMPTON* ., . W@BUO
Hox 2u6A R.R. 1, bouth St.. Pat, Mlnn. 5075

Vice-Director: John Al Maus......... MBD
Oakdale Addition, St uloud Minn, 56301

Delta Division

I’HILTP P. SPENCER....... WSLDH/W5LXX
575 Amethyst St., Ne: rleans, La. 701

Vice Dtrmor Max Arnold . ......
612 Hogan Road, Nashviile, Tenn, 67320

Great Lakes Division

ALBAN A. MICHEL,..... WaswWC
359 Bonham Rd., melnnatl “Ohlo 45215
Vice-Director: Charles C, Miller. ......... W8ISU

4372 Calvin Drlve, Columbus. Ohlo 45227

Hudson Division
HARRY J. DL\NN Ls* W2TUK
R#D 1, Arbor Lane, lﬁx7 Hlus, Huntlnz&on.

Vice-Director: Stan ZaK........ K28J0
13 Jennifer Lane, Yort Chester, New York 10573
Midwest Division

SUMNER H. FOSTER. . L WIGQ
2110 Goblin's Gully Dr S II.. ‘Cedar Raplds, Towa

Vice-Director: Ralph V, And veoeees K
528 Montana Ave., uolton. hnnsaa 66436
New England Division ...
ROBERT YORK CHAPMAN.........,. WIQYV
2% Bouth Road, Groton, Conn, 0634
Vice-Director: Bigelow Green. WIEAR
11 Law's Brook Rd., South Acton, A1ass. 01771
Northwestern Division
ROBFRT B. THURS8TON ...o0svanes .W’IPGY
7700 31st Ave., N.E., seattle, Wash. 9811
Vice-Director: R. Rex Roberts...... W CPY
837 Park Hill Drive, Buungs, “NMont. 59102
Pacific Division
J. A. DOC GMELIN.. W6ZRY
10835 Willowbrook Way, (,upo_rt.lno. ‘Callt. 95014
71ce~btreclar G. Donald Eberlein....... WEYHM
P, O, Box 475, Palo Alto bn.lll. 94302

Roanoke Division

VICTOR C. CLARK.. W4KFC
12927 Popes Head 1toad, Clifton, Va. 2"0"4
‘Vice-Director: 1., Phil Wicker...... .. WEACY

4321 Hill Top Road, Greensboro, N, C. 27407

Rocky Mountain Division

CARL L. 8MITH*...,,. WOBWJ
1070 Locust bt. J.)cnver, Uolo. 80220

‘Vice-Director: John H, Sampson, Jr....... W70CX
4618 Mount Ogden Drlve, Ugdcn, Utah 84403
Southeastern Division

"HARLES J. BOLVIN .. WALV
A B 5., 27th Tane, Mlnml B 538

Vlce-l)irector Albert L. Hamel, .... KASJH
220 N.E, 25th Street, Pommmo Beach, ia, .,.5004
Southwestern Division

JoH GRIGGS. . vvvvavnse. JWOKW
11422 Lclznh Ave,, Granada Huls, umx 91344

‘Vice-Dircetor: Thomas J, Cunningham....,\W6PIF
1105 East Acacla Ave., £l 8cgundo, Callf, 90245

West Gulf Division
RAY K. BRYAN ceeeees s WSUYQ
2117 8.W, 61st Terrl},(iﬁ5§)k1&h0mu (Aty. ukla.
‘Vice-Director:

#Member Executlve Commlttee




“It Seems to Us...”

NOVICE RETREADS

r[\ho Federal Communications Commission
has just issued a proposed amateur rules
amendment which would modify the current
prohibition against anyvone’s starting again at
the hottom if he has ever held a ham license.
The C'ommission would open Novice exam
eligibility to any citizen who hasn’t been under
FCC license for a year or more. See “Haps”
this month for details.

The proposal came in an action denying
a number of vequests concerning the Novice
ticket from the Electronics Tndustries Associ-
ation (initiated by its Amateur Radio Equip-
ment Section). EIA wants to make it as easy
as possible to start in ham radio, but FCC said
nix on reducing the code speed below 5 w.p.m.,
on retaining 2-meter volee, on establishing
new 10-meter phone privileges, and on making
it. a4 5-year renewable license. Most of these
concepts have ulready been considered, and
rejeeted only recently, FCC said in effect:
and in other cuses they are not consistent
with the Novice objectives

We second the motion. While most cveryv-
one wants to encourage entry into ham radio,
lowering standards may attain more quantity
than quality. There’s another radio service
which went down the wrong path on just such
a basis,

But. the Commission did, and we think
wisely, show a sympathetic reaction to EIA’s
proposal, filed earlier this year, to give pre-
vious ham licensces a chance to come back
via the Novice route. Anyone who's been a
non-ham for iwelve months could try again
as a. Navice, if the proposed rules are adopted.
At maximum, then, an individual could be
licensed as a Novice for two-thirds of his life
(omitting license-processing time).

The hasic concept is certainly sound. The
same general view has already heen expressed
by the ARRL Board, acting on recommenda-
tions of its Planning Committee (which thinks
presently-licensed Technicians should also be
iven a Novice opportunity). The only ques-
tion would seem to concern details. Is one year
the proper period for being on the bench—or
~hould it be two, or three? Give it some
thought, kick the idea around at the next
¢lub meeting, and then let vour director know
vour view,

DELIVERY COSTS

Last vear vour League spent more than
$50,000 to ship its publications (aside from
QST) to members and other “customers”.
This was appreeiably more than in 1966—and
already the 1968 figure is soaring even higher.
The reason is, of course, increased Post Office,
Railway Express, trucking and other rates.

Actually, the most economicul form of dis-
fribution is through radio distributor stores,
because shipments are made in bulk and the
per-copy transportation cost is comparatively
small. Direet orders to Hq., on the other hand,
\how the highest per-copy costa

Suppose a ham in California orders two
ARRL logs. Each costs us roughly 20 cents
for production, or 40 cents for hoth: the
postage is 80 cents, for a total cost of $1.20
(disregarding labor for wrapping, labels, ete.).
Since we receive only $1 we obviously can’t
come out ahead in such situations.

Of course not. all transactions are so un-
favorable. On two logs to the east coast, we
come out even! Logs are a somewhat special
case, actually, where the retail price has been
kept lower than sound cconomies would or-
dinarily preseribe, simply as a serviee to the
fraternity. This principle has applied to our
License Manual, too, but the fucts of life are
catching up (it’s been the same 50-cent price
for nearly twenty years) and we’ll have to do
something about it shortly. In addition, some
of the other publications will have to go up
50 cents or so during the next vear, to cover
the skyrocketing transportion costs.

There is the alternative of charging each
addressce extra for postage. To be completely
fair, each publication would need its own
added “postage and handling costs” for every
one of the parcel post zones. Confusion would
be rampant. Even “slightly higher west of the
Rockies” would be sticky. An average cost of
distribution, tacked on to the publication
price, is the only practieal approach.

Yes, even QST mailing rates are bemg up-
ped by the Post Office, on a schedule of con-
tinuing increases for the next several years.
Your pocketbook should be able to rest easy
on that score, however, since the dues rise
last year was prompted in part by the knowl-
edge that such additional costs were coming
and thus we're covered in advance. [A5F
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League Lines . . .

FCC recently stated -- and QST so reported (p.68 July) ~- that Technicians
who had never held any other ham ticket would be eligible to apply for a
Novice license. Now they've shied off, saying that no such Novice licenses
will be issued to Tech holders at least until action on a new proposal (see
"Haps" this issue) is completed, granting eligibility for a Novice ticket to
anyone not under license for 12 months.

Some 400 of you -- pleasingly more than we'd expected -~ have applied for
25-year continuous membership pins (plus several for 50 years!). About 90%
of the requests check out with our records. Emblems themselves are on
order but, like so many things these days, will take some weeks for actual
production. Patience, pleasel!

A special working group of directors (W4KFC, W3YA, W2TUK) is setting up
procedures for the new Advisory Committee structure (Board meeting minute
27, July QST). Hgq. will turn over to them any comments and suggestions
already sent to Newington, but they'd like to have any additional ideas as
input prior to their final report. Write Director Clark (address P.8),

After some months of doldrums, League publications sales are up noticeably,
and frankly we've been caught out of stock on some items. Qur "Handbook"
supply will be about exhausted by the time you read this, despite a 10%
increase in the press run, although a few dealers may still have copies on
their shelves for another month or so. Otherwise you'll have to wait until
February for the 1969 edition -~ for which another extensive revision is

now in process by WICER and our technical crew.

Don't get swept up in some of the over-enthusiasm of others who conclude
that recent FCC actions in the "Carterphone" case (see "Haps" this month)
have automatically okayed amateur phone patches. [t is reasonably
certain that some kind of approval will eventually come, but there's a
lot of red tape still to be unraveled. E.q., just at press time the Commis—
sion issued a stay order on the effective date of one of its rulings,

‘We've recently made a couple of mailings to addresses provided by the
Call Book. Some 14% of the envelopes were returned as "unknown," -
"moved -~ left no address," or similar. Come now, fellers —- we're
supposed to keep our addresses current on FCC records (the source of
CBook material). A Form 610 will do it -~ plus two bucks fee (can

that be the reason?).

Every so often someone comes up with a "new and easier" approach to
learning code -- usually based on pictorial association, opposites, a
mechanical sequence (NDB6), etc. It's never new, and seldom easier
except in the earliest slow-speed stages. There's absolutely nothing
like straight aural practice -- WIAW, that is,

Loyola University has established a new four-vear scholarship incommu—
nications, as a memorial to attorney Paul M. Segal, ex-3EEA, long-time
general counsel of the League.

November 22 is getting mighty close. Don't get caught short -~ right

now is about the last time you can take one of the higher grade exams
to get vour ticket in time for the new band setup.

10 QST for



Front view of the 12-volt 160-meter transmitter.
The oscillator transistor is under the chassis near
the crystal socket. The driver stage is just to the
right of the crystal, mounted in its heat sink. All
of the modulator components are located above
and below the chassis at the right; Q7 and Qs
are mounted on a heat sink on the right-side
apron of the chassis. The meter;jacks and jumper
cable are visible at the top center.

A Transistor Phone Rig for 1.8 Me.

Plus Some Solid-State Transmitter Design Tips

BY DOUG DeMAW,* WICER

power 160-meter phone rig can be used

to advantage. The transmitter to be de-
scribed operates from 12 volts d.c., making it
useful for mobile, portable, or fixed-station work.
Although the input power to the final stage is
only 7-8 watts, and it won't make you the
160-meter DX czar of your call area, some mighty
respectable distances can be spanned if a good
antenna is used. The writer has used com-
parable power for 160-meter mobile operation,
and with an 8-foot base-loaded whip has had Q5
coutacts as far as 1000 miles away.

Ordinarily, one can expect reliable ground-
wave communication (mobile to fixed station)
on this band to be between 30 and 60 miles,
depending upon atmospheric conditions and
QRM. 1t is not unusual for two mobile units to
have solid communication over a 25-to-30-mile
distance during daylight hours. Hills and tall
buildings have little effect on 160-meter signals,
hence the fading and flutter caused by such
barriers in mobile operation on the higher fre-
quencies is not a problem. Many transatlantic
and transcontinental coutacts have been made
in the 160-meter band with fixed-station power
T Assistant Technical Editor, QST.

THERE are many applications in which a low-

Most vacunum-tube techniques do not
apply when working with transistorized
transmitters, and a number of unique
problems must be faced and solved if
high-quality signal is to he achieved.
Some of these are discussed here, with
satisfactory solutions represented in the
= ﬁnyl design of tbi_s mobile[fixed-station
v 160-meter transmitter.

September 1968

levels of 10 watts or less. With patience and
operating skill, this transmitter should be capable
of providing plenty of long-haul contacts.

The R.F. Circuit

For oscillator use, it is & good idea to select
a transistor whose fr (the frequency at which the
common-emitter current gain drops to unity)
is well above the operating frequency. For this
reason, an RCA 2N2102 was chosen for the
crystal oscillator, ¢y, Fig. 1. It has an fr of
100 Mec., costs less than $1.50, and has a 5-watt
dissipation rating. It is used in a Pierce arrange-
went with C; helping to regulate the feedback.
In order to assure quick starting it may be
necessary to experiment with the value of Cj,
which should be between 100 pf. and 0.001 gf.
depending on the crystal activity and the Apg
(forward current-transfer ratio) of the particular
transistor. The setting of the slug in 7, also
ulfects the operation of the oscillator. A high-¢'
collector tank is used in order to get the high
operating () needed to reduce the harmonic
output from Q.

Driver stage @ operates more or less in Class
C (actually somewhere between Class B and
Class (3 because it is just beyond cutoff) and
gets its drive from @, by means of Lg, a five-
turn link over the cold end of L;. Q2 is also
4 2N2102, used as a driver because of its power
rating and fr. In r.f. amplifier service, it is
desirable to pick a transistor whose fr is at
least 10 times higher than the desired operating
frequency; this assures that the stage will have
a useful power gain. If fp is near the operating
frequency or only slightly higher, there will be
no gain — and possibly even a loss — through
the transistor. On the other hand, if fr is a great
deal more than 10 times the operating frequency
------ say, 500 Me. for use at 2 Mec. —~ the low-
frequency gain would be extremely high and
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14 may be easiest to locate (Allied Radio Corp.,
100-ohm c.t. secondary (Stancor TA-58).

T:—10-watt transistor output (Triad TY-64X).

over 2-inch length of same type material used
Y:—1.8-Mc. fundamental crystal. (JAN Crystal Co.)

on 1-inch length of V2-inch diam. ferrite rod (see

for Ls (see text).

specified in the text, but Texas instrument TIP-
T,—Transistor driver transformer, 100-ohm primary to

Q:-Qy, incl.—For text reference. Qz can be any type
RFC:, RFC2—22-uh. r.f. choke (Millen 34300-22).

Li—20 ph.; 50 turns No. 24 enam. wire, close-wound
R1—25,000-0bm linear-taper carbon control.
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could cause incurable low-frequency oscillations.
Altogether, it is best to stick pretty close to the
10-times-fr rule. A heat xink is used on @2 to
keep the transistor temperature within its safe
range.

An additional reason for choosing the 2N2102
for @, and @, is its Veogo rating (maximum
safe collector-to-emitter voltage with the base
open-circuited) of 65 volts. The wvscillator col-
lector voltage r.f. swing from 12 volts (the supply
voltage) to almost 24 volts at the peuk of the
cycle is well within ratings. In the case of the
driver, we must allow for as much as a 4-times-
supply-voltage swing becsuse the audio swing
caused by 100-percent modulation must be
added to the r.f. peak swing. (In practice, the
actnal voltage swing rarely gets much beyond
a three-times increase, but theoretically it could
rise to four times the supply voltage). For this
reason it is wise to pick a transistor having a
Voro rating at least twice the supply voltage for
oscillators and unmodulated amplifiers, both r.f.
and audio. If an r.f. amplifier is to be modulated
100 percent, Voro should beat least four times
the supply voltage. These rules assume that the
stage in question is terminated in a proper load.
Damage is certain to oceur if the stage is lightly
loaded, even when the rules are followed.

A high-C tank is used for the collector of
(2 to get rid of sume of the harmonic energy
developed there. A toroidal tank is used at Lz
because the self-shielding property of toroidal
tuned circuits practically eliminates stray inter-
stage coupling, a common cause of instability.t
An air-wound or Miniduetor coil of suitable
inductance (approximately 10 uph.) can be used
in place of the toroid if desired, but some inter-
stage shielding may be required.

Several types of transistors were tried as power
amplifiers ((J3). A few bargain-house mesa-type
power transistors® gave good results; some were
40-watt 40-Mec.-fr n-p-n units, others were 85-
watt 25-Me.-/t mesa transistors, and some were
R3-watt 10-Mc.-fr types. All performed satis-
factorily, but the 40-Me. types exhibited a ten-
dency toward instability when (’4 was not tuned
for the best match to the 50-ohm load. A swamp-
ing resistor, 15 to 56 ohms, can usually be con-
nected between the base and ground (across Lg
in this instance) to help correct this type of
iustability. It will, however, result in some loss
of driving power. A low-cost. regularly available
transistor — Texas Instruments TIP-14 — was
also tried at (3 and performed well. The TIP-14
has an fr of 10 Me., is rated at 10 watts collector
dissipation, and has a Vggo of 70 volts. It costs
$1.50. Some of the bargain types mentioned are
available at two for $1.

The 1-vhm l-watt resistor in the emitter of
@); serves as a protective device should thermal
rnaway oceur. It also biases ) farther into
the (llass ¢} region for better efficiency. The

' *Toroidal-Wound Inductors,” QS7, January, 1968.
¥ Poly Paks, Box 9420, Lynnfieid, Mass. 01940, Send
10 cents for catalog. \Also, see YST ads.
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stage is slightly degenerative because no hypass
capacitor i3 used across the l-ohm resistor.
Adding a 0.5-uf. bypass capacitor had no sig-
nificant effect on the operation other than a
minuscule increase in output power, and for this
reason it was omitted.

In designing the tank circuit for a solid-
state power amplifier the matter of impedance
matching becomes somewhat more ‘“hairy” than
when working with vacuum-tube circuits. This
results from the unusually-iow impedance levels
encountered in power-handling transistor ampli-
fiers. The formulas for calculating the precise
values of the tank components, (s, C7, Ls, and
Lg, are given in the RCA Silicon Power Circuits
Manual, Technical Series SP-50, page 257. (In
the interests of conserving space they will not be
repeated here. The book itself would be a useful
addition to the experimenter’s library.) C4 is
tuned for optimum power transfer once the trans-
mitter is connected to its 50-ohm load.

Ly must carry the 600-ma. collector current,
go fairly heavy wire must be used. To keep the
size down Lg was wound on a piece of !4-inch
diameter ferrite rod tuken from an old transistor
broadcast-radio antenna. This provides the re-
quired 20 ph. of inductance with considerably
fewer turns of wire than would be needed for an
air-wound inductor. The same general technique
ig used for Lg, Lg, and L1.

Transistorized amplifiers tend to generate con-
giderably more harmonic output than vacuum-
tube amplifiers, because of nonlinearity in the
transfer characteristics of the transistor, includ-
ing a noulinear variation in interelement capaci-
tances with changes in element voltages. The
harmonic currents approach the fundamental
current in amplitude, so a highly-selective col-
lector tank circuit is an absolute essential. The
combination of C4, C7, Ls and Lg is a simple tank
circuit which meets this requirement to a degree,
but the second and third harmonics are down
only some 20 decibels without additional selee-
tivity. If the transmitter is intended primarily
for mobile operation, no real problem exists be-
cause the selectivity of the mobile antenna is
high. However, since the transmitter is designed
for fixed-station use as well as for mobiling, a
‘“Harmonicker-type” filter network, composed
of Cv, Lg, Cy, L7, and Cy, has been added. With
this filter in the circuit the second and third
harmonics dropped to more than 50 db. below
the fundamental.

Banana jacks, Jy and J3, permit inserting a
1-ampere meter, M, in the collector lead during
tuneup. A jumper shorts the jacks out in normal
operation.

Stage decoupling in the transmitter is effected
by RFC,, RFC,, and their associated bypass
capacitors.

Looking into the underside of the transmitter, the audio section is in the compartment at the left. The oscillator stage is at
the lower right. Driver stage Q3 is at the lower center (obscured by the chassis wall), and the p.a. circuit is along the
upper half of the right-hand compartment. The four amplifier tank inductors are mounted at right angles to one another
to minimize coupling effects. The p.a. transistor (Qs) protruding into the r.f. compartment at top center is an 85-watt,
10-Mc. bargain-house mesa type. The polarity-guarding diode, CR;, is mounted on the divider strip at the center of the
chassis. The shield serves as a heat sink for the diode, which is electrically insulated from it by a mica washer,
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Audio Circuit -

The audio circuit is conventional in most
respects and needs litlle explanation. A carbon
microphone was handy, so the circuit was ar-
ranged at @4, Fig. 1, to accommodate it. A
deconpling network consisting of a 220-ohm
resistor and a 30-pf. capacitor is used in the
microphone-voltage supply line to prevent motor-
boating. The 30-uf. capacitor also helps to filter
the d.c. to the mike. (4 is RC coupled to Qs, the
gsecond audio amplifier stage. A driver trans-
former, T, counects s to the Class B modulator
stage, Qs@7. To prevent crossvver distortion in
the modulator a small amount of forward bias
is applied to the bases of Qg and Q7. The required
amount of bias is obtained from the voltage drop
across a 2:20-ohm resistor in the center-tap lead.
The resistor is connected to the positive end of
the supply through CR;, a special temperature-
sensitive diode. U'R; should be clamped to the
chassis between (Jg and @7. As the temperature
of the two output transistors rises their collector
current increases, in turn increasing the temper-
ature still more aud leading to *‘thermal run-
away " if not controlled. Because ('2y is elose to
Qs and Q7, its temperature also rises, causing the
junction resistance of the diode to decrease. The
resulting increase in current through CRy cauuses
a larger voltage drop across the 220-ohm bias
resistor, lowering the forward bias on Qg and Q7.
This reduces the collector current, thereby pro-
tecting the transistors from damage. It should
be noted that CRy, by virtue of its normal
conduction characteristic, establishes a fairly
constant level of forward bias for the modulator
stage despite supply-voltage variations. It is this
bias voltage that determines what the no-signal
idling current of g and )7 will be. Additional
overload protection is offered by the I-ohm
resistors in the emitter leads of the output
transistors.

It is not au easy matter to obtain a modulation
transformer for use in transistorized transmit-
ters.* Ordinarily one must wind such a trans-
former by hand, or make do with makeshift
components. In this instance, 1'; happens to be
fairly close in characteristics to what is needed.
It is 4 Triad TY-64X5 and has a 32-ohm center-
tapped primary. It will handle 10 watts. The
primary impedance is fairly close to the required
value for the ecollectors of Qs and 7, and a
tapped secondary winding provides for load
impedances of 4, 8, and 16 ohms. The modu-
lating impedance presented by the p.a. stage
is approximately 20 ohms, and with the 16-ohm
tap a slight mismatch exists, but it is not serious
enough to be of any consequence. In fact, the

4 When working with solid-state transmitters, low values
of collector and base impedance are the rule more often than
not. Also, high values of collector current are common —
often an ampere or more — requiring transformer windings
that are capable ot carrying high current. For these reasons,
modulation, driver, and interstage transformers have char-
acteristics that differ markedly from those used in vacuum-
tube equipment. Unfortunately, standard transformers of
the type required are not commercially available.

5 Available from Newark Electronics or -Arrow Elec-
tronics.
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A look atthe rear side of the transmitter. Power connec-
tions are made at the terminal block at the far left. A
homemade heat sink consisting of two aluminum channels
is used for the p.a. transistor, Qa. It projects from the wall
of the chassis, just left of the coax connector. It is insulated
from the main chassis by means of a double thickness of
meat-wrapping paper coated with silicone grease. Other
insulating materials can be used. In this low-impedance
circuit, dielectric material is not an important consideration.

audio quality is very good with this eireuit and
there is considerably more audio power available

. than is needed for 100-percent. modulation. Vg is

used across the primary of 7T's to get rid of some
of the high-frequency audio response.

The 8-ohm tap on Ty furnishes modulation to
the driver stage, Q2. Somewhat less audio voltage
is needed for the driver, although it is necessary
to modulate the driver stage of an a.m. solid-state
transmitter in order to secure 100-percent modu-
lation of the output signal. This is because a
portion of the driving signal feeds through the
awplifier and appears in the output of the
transmitter; the situation can be compared to
that in a grounded-grid vacuum-tube amplifier,
where a significant portion of the driving power
appears in the output. With transistors this is
partly caused by the normally-high value of
base-collector junction capacitance, which makes
it difficult to isolate the input of a stage from its
output. Precise adjustment of the modulation
percentage of the driver stage is often helpful
in securing the best modulation waveform in the
output. A degree of negative-peak limiting is
sometimes helpful in preventing downward modu-~
lation. The limiting is usually applied to the
driver stage only, and should be adjusted ex-
perimentally for the best ontput waveform and
operating conditions. An example of this tech-
nique can be secen on page 310 of the RC.
Silicon Power Clircuits Manual.

CR, is intended solely as a polarity-guarding
diode to prevent transistor damage if the trans-
mitter is incorrectly connected to its power
source. It must be able to handle the total
current drawn by the transmitter. It will conduct
ounly if u positive voltage is applied. CR;3 is a
10-watt Zener diode which will conduct when
transients of 30 volts or more occur on the supply
line; transients of this kind are not uncommon
in automotive systems. The Zener diode will pro-
tect the transmitter from such peaks, but is
shown only as an option in Fig. 1.
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Fig. 2—Details of the homemade heat sink for Q2. The
assembly is mounted on insulating washers or rubber
grommets to prevent a short circuit from collector to chassis.
The hole in the angle stock is just large enough to permit
Q2 to fit snugly. A thin layer of silicone grease will help
transfer heat from case of Q2 to the heat sink.

Construction Data

The accompanying photos quite likely tell a
better story about the assembly techniques than
can be told with words. A standard 5 X 914 X 2-
inch aluminum chassis serves as a foundation
for the transmitter. (The partition which divides
the modulator from the r.f. section was put there
for isolation purposes when an experimental
2.meter r.f. section was being used. The shielding
is not required for the 160-meter band.)

A homemade heat sink is used on Qg; the
details are given in Fig. 2. Similar sinks were
made for the modulator transistors, Q7 and Qs,
und for the p.a. transistor, (3.° The details are
reagsonably clear in the photographs. Their di-
mensions are not critical. Actually, they could
have been made somewhat smaller and would
have still offered sufficient heat radiation.

L¢ and L7 are wound on 34-inch lengths of
Li-inch-diameter ferrite rod. The rod was ob-
tained from Lafayette Radio Electronics and

¢ Homemade Ieat Sinks, ‘‘Hints & Kinks,” QS7', Sep-

mber, 1966.

DRIVER

P.A.

was supplied in a 714-inch length for $0.65. It
is hard material, and in order to cut it to the
desired length one must cut a groove around it
with a hacksaw, then carefully break the desired
section off. The butt ends can then be smoothed
down with a file or grinding wheel. After the
windings are in place, they should be secured to
the ferrite with Duco cement or coil dope.

Testing and Operation

Without the microphone being plugged in at
J4, apply power {dummy load attached to Jy)
and peak all r.f. stages for maximum transmitter
output. This can be done by observing forward
power on an s.w,r. meter, or by observing the 3
meter on a communications receiver. Cycle the
transmitter a few times to make sure ) starts
rapidly. 1f it does not, adjust the slug in L, for
a setting that assures cquick starting of the
oscillator. With Af; plugged in at J9-J33, the read-
ing should be approximately 600 ma. ‘The col-
lector current will vary somewhat, depending
upon the transistor type used at Q3. A low reading
indicates low base drive or a particularly low-
beta transistor at (3. Because of nonuniform
production, several transistors of the same manu-
facture and type number may give different
results, and for this reason it is impossible to
specify an exact value of collector current.

In checking out the modulator, make abso-
lutely certain that the dummy load is connected
to J1. 1f the transmitter has an improper load,
“blam”’ goes the junction of the p.a. transistor
the moment you speak into the mike. .ilways
make sure that the transmitter has a proper load!
It i3 common practice to provide some type of
no-load protection in commercial solid-state
transmitters. An example of that kind of circuit
is given in Kig. 3 and on page 294 of the RCA
hook mentioned earlier. An s.w.r. detection de-

SWR. SENSOR

T0
0 50 -0HM
ANT.

P

+12v. J; 003

Fig. 3—Circuit of a typical protective arrangement. It detects an antenna mismatch, rectifies some of the reflected power,

then uses the d.c. voltage as reverse bias to control the drive to the p.a. stage. The reverse bias is applied to Q3, a

control transistor which varies the gain of driver stage Qi. This a.g.c. control circuit should be applied to an early stage

of the transmitter, preferably ahead of the driver, but after the oscillator. Ry is set for a rapid-enough attack time to

protect the p.a. transistor, Q2. T is a toroidal transformer which can be wound experimentally, using the smallest number

of primary turns possible for the operating frequency. Ci is adjusted for proper balance of the bridge circuit. See text
for additional information.
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vice is connected to the output of the transmitter,
and if the antenna loading changes because of
a mismatch, the reflected power on the line
increases. The reflected power is sampled, recti-
fied, and fed to the base of a control transistor
which is connected in series with one of the driver
stages. As the reflected power increases, so does
the level of the rectified voltage. This d.c.
voltage reverse-biases the control transistor to-
ward cutoff, thus lowering the output from the
driver stage. Such a system is practical when ap-
plied to c.w., f.m., or s.s.b. transmitters. For
#.m. operation, provision could no doubt be made
to apply some of the control bias voltage to
one of the low-level audio stages as well. This
would lower the drive to the modulator output
stage, thus protecting the modulated amplifier
from high audio peaks when the modulator had
an improper load.

A check on modulation quality can best be
made with the aid of an oscilloscope, following
the procedures given in Chapter 8 of The Kadio
Amateur's Handbook. Some control over the audio
quality can be had by experimenting with the
settings of C2 and C4. It is best to observe the
transmitter output waveform on a scope when
making these adjustments. Rough adjustments
can be made while monitoring the signal on the
station receiver, or by having a ham friend
check your on-the-air signal. Although a carbon
microphone is used with this transmitter, the
audio quality compares favorably with that of
most transmitters that use communications-
quality crystal or ceramic mikes. There is plenty
of audio, too — far more than is needed for full
modulation of the carrier. £2; neceds to be set
at approximately midrange when adjusting for
100-percent. modulation.

A solid-state 160-meter mobile converter is
described in the 1968 edition of the ARRL
Handbook. A new solid-state 160-meter mobile
converter will uppear in a subsequent. issue of
QST The only other accessory needed for mobile
operation is a base- or center-loaded whip an-
tenna. For operation at 1800 ke¢. an inductance of
approximately 345 ph. is needed for base-loading
an 8-foot whip. For center loading, approximately
700 ph. will be required. The author uses a
commercial center-loaded whip, » Webster Big
K, available with loading coil for 160-meter
operation.

In closing, it would be proper to point out
that this transmitter should be regarded primarily
as a representative circuit of a working unit.
There is much room for experimentation, and
because the transmitter is designed for operation
on the “top band,” the physical arrangement
and lead lengths are not critical. There ure many
possibilities when it comes to transistor types
which can be used. Air-wound inductors can be
used in place of the toroid and ferrite-rod core
inductors, provided space isn’t an important con-
sideration. Similarly, it is not imperative that the
commercial components specified for Ty and Tq
be used. Homemade transformers can be built on
the cores from old tube-type radio output trans-
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formers if the constructor has had experience
along these lines.

It is hoped that this article may inspire some
heretofore undecided experimenters to take the
plunge into transistor equipment design. Some,
of course, may just wish to build a similar
transmitter for purely practical reasons: if so,
it should fill the need for a reliable low-power
portable, mobile, or fixed-station rig for the
160-meter band.

‘W-Straysys

The Lawrence High School (N. Y.) Amateur
Radio Club will be operating portable from Liberty
Island, the site of the Statue of Liberty, on Colum-
bus Day weekend, October 12 and 13. The club
was granted permission by the 1. S. Department
of the Interior to operate WB2EJZ on these dates
between the hours of 1300 and 2100 GMT. Look for
the group on or near 3.9, 14.3, and 21.4 MHz.
Special QSL caurds will be sent to those working
the station. Be sure to include a s.a.s.e. with your
card and all times and dates should be in GMT.

Radio amateurs interested in the reception of
weather satellite pictures will be glad to know that
new ATS satellites have been launched and ure
transmitting picture information using the same
standards as earlier APT systems, thus making
existing equipment compautible.

The ATS-1 is positioned in a synchronous orbit
over the Pacific at 151 degrees west. Although
considered to be experimental, the ATS-1 is working
on a general schedule transmitting WEFAX ma-
terial at 1300Z to 14007, 18107 to 1%35Z, and
23307 to 24007 on 135.60 MIz. The ATS-3 at 47
degrees west over the Atlantic will not be operating
until sometime around the middle of August, at
135.60 MHz. More information on the APT system
can be found in the article by Anderson in QST
for November 1965.

The Totah ARC of Farmington, New Mexico will
hold their annual {-Clorners kield Day at the
4-Corners Monument. This is a point of three call
areas as well us a common point for four states!
The event is planned for September 21 and 22 and
the Club will be working 80, 40, 20, and 15 meters,
g.s.b. and c.w. The club station, K5WXI will send
out special 5 § 7" awards for working the station.

New visiting hours have been announced for
radio stations WWYV, WWVB, and WWVL at the
National Bureau of Standards’ field station near
Fort Collins, Colo.! The new hours are from 1:00
r.M. to 4:00 p.m. local time on Wednesday each
week. The gate to the site will be closed at all other
times.

Groups or individuals who wish to visit the site
during the open hours, should call the station (Fort
Collins, 484-2218) and make arrangements for the
visit. (3roups or individuals wishing to visit at
times other than Wednesday afternoon must make
arrangements in advance through the Technical
Information Office, NBS Boulder Labs., Boulder,
Colo. 80302, Tel. 447-1000, ext. 3244.

14YWWYV Moves to Colorado,” QST, Jan, and Feb. 1967.
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600 to 20,000 Meters

A V.L.F. Converter for Communications Receivers

BY WILLIAM H. FISHBACK,* WI1IKU

P e e e e o ok e e e e

Although not relating to amateur-
band activities, previous articles on
v.l.f. reception in QST have gener-
ated a surprising amount of interest
among hams. This converter, de-
signed to work into a receiver cover-
ing the 80-meter band, is capable of
producing good Lf. signals with an
antenna as short as 35 feet. H

R R R B R et

it. for a living, what’s down below the

broadcast band has always held more
than passing interest for the author. Wanted,
was something, not too elaborate, that could be
dusted off occasionally, and fired up to listen to
600-meter ship-shore stuff, or to run down to
v.Lf. to sce what the various megawatts boys
were up to.

The simplicity of W3NNL’s coilless v.Lf.
converter circuit! was appealing. A trial of the
arrangement proved it Lo be quite effective in
picking up low-frequency signals. However, it
was found that it was also responsive to h.f.

HAVING been exposed to it while working at

#()ld Comers Road, Chatham, Mass. 02633
tHints and Kinks, QST, February, 1465,

signals in sufficient numbers to be bothersome
in serious Lf. reception. There was also a tend-
ency for the oscillator to quit vccasionally.
Oscillation could be restored only by periodic
readjustment of the output coupling of the con-
verter, as the receiver into which the converter
was working was tuned through its range.

In the circuit of Fig. I, the oscillator problem
was overcome by using two transistors, and
separating the functions of oscillator and mixer.
A selective circuit at the input of the mixer was
effective in reducing the high-frequency re-
sponses. In connecting up various input circuits
experimentally with clip leads, the arrangement
shown was hit upon more or less by accident,
but some really hot signals resulted when the
receiver was turned on, although the untenna
was (and still is) only 35 feet of wire 20 feet off
the ground. It will be noticed that this input
circuit has the configuration of a pi network.

A crystal frequency of 3500 ke. was chosen
s0 that the converter would work into the
80-meter range of a communications receiver.
Using the sum frequency output from the mixer,
a receiver tuning the range of 3500 to 4000 kec.
will cover a Lf. signal range of 0 to 500 ke.
Input-coil dimensions are included that will
extend the range up to 1100 ke. if the receiver
has coverage up to 4600 ke. The coverage with

Bottom view of the v.I.f.

converter. The input

coils and range switch

are at the left, The bat-

teries, transistors, and

oscillator coil are to
the right.
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.008
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470K

(8)
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Fig. | —A—W 1IKU's low-frequency converter circuit. B—Optional input trap. Fixed capacitors are disk ceramic, except
where SM indicates silver mica. Resistors are /2-watt.

EXCEPT AS INDICATED, DECIMAL ,oz_J-.
VALUES OF CAPACITANCE ARE'
IN MICROFARADS ( ptf.); OTHERS
ARE IN PICOFARADS (pf.OR puL);
RESISTANCES ARE IN OHMS;

K= 1000

(A)

C1—0.01-uf. ceramic disk.
C2, C5— 50-380-pf. mica trimmer (Arco-Elmenco 465).
Ca—Two triple-section ''t.r.f." variable capacitors, 425 pf.
per section, all sections in parallel, total approx.
2550 pf. (trimmers removed).
Cs—Combination of disk ceramic capacitors to total
indicated value.
Cr—3-30-pf. mica trimmer.
J1, J2—Phono jack.
Li—Approximate inductances (see text}
5.5-11.5 kc.—0.28 henry
9.5-20 ke.—95 mh.
18-38 kc.—25 mh,
31-65 ke.—9.4 mh.

receivers of limited tuning range may be extended
upward in frequency by switching to a lower-
frequency crystal in the converter. A 3000-ke.
erystal, for example, will provide a signal-range
coverage of 500 to 1000 kc. with receivers re-
stricted to the range of 3500 to 400V ke.

A large tuning capacitance is required in the
input circuit if this wide frequency range (100 or
more to 1) is to be covered with a reasonable
number of coils. The situation is aggravated to
a considerable degree by the fact that the
antenna capacitance shunts the tuning capacitor.
This capacitance (which appears to be about
200 pf. for the 35-ft. antenna used) limits the
ratio of minimum to maximum circuit capa-
citance obtainable with any given tuning ca~
pacitor, and thus the ratio of maximum to mini-
mum frequency tunable with a given coil. The
capacitor used consists of twa triple-section t.r.f.
type variables, 425 pf. per section, all six sections
in parallel, making the total maximum capa-
citance 2550 pf. This capacitor will cover a
frequency range of slightly more than 2 to 1 for
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50-105 kc.—3.4 mh,
90-200 ke.—1.02 mh,
160-340 kc.—330 uh.
270-560 kc.—120 uh,
540-1100 ke.—29 ph.
Ls—Approx. 90 uh. (TV peaking coil, or Miller 7OF104A1
r.f. choke).
Ls—Approx. 9.5 ph., slug-tuned (Miller type 4406, or
similar), 5-turn link added.
Li—To suit frequency (160 ph. for 436 kc.).
S;—2-section 2-pole 9-position {or more) rotary switch.
S2—S.p.s.t. switch, any type.
S3—S.p.d.t. rotary switch.

each coil, with a circuit minimum capacitance
(including antenna capacitance) of about 650 pf.
Tuning capacitors having the more usual maxi-
mum of 365 pf. per section will give this same
tuning ratio if the circuit minimum capacitance
does not exceed 550 pf. Each coil, however,
will have to have slightly more inductance.

The two tuning capacitors were ganged as
shown in the photographs. They may also be
ganged by means of a right-angle drive, such as-
the National RAD. Ganging might be avoided,
at a sacrifice in convenience, by using a single
three-section variable, and providing a fixed mica
capacitor of about 1200 pf. that could be switched
in parallel with the variable. The dial of the
variable would then be calibrated in two ranges
for each coil, one range with the fixed capacitor
switched in, and the other range with the ca-
pacitor switched out.

An even larger tuning capacitor could be
used, if one is available, with a consequent re-
duction in the number of cvils, since the tuning
rate with the capacitor used by the author is
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more than adequately slow, even at the high-
frequency end of the range covered.

it was found that a second variable, at the
output of the pi network, wus not necessary.
The tixed value shown for C4 was selected as the
hest compromise for the frequency range covered.
At these low frequencies, and with no extremes.
of temperature to be expected, u combination of
ceramic disk capacitors to yield the desired
value hag been entirely satisfactory.

(’s is included to permit compensation for a
limited change in anteuns length, so
that a calibration of the C3L; circuit can be
inaintained. (2 is set near maximum capacitance
for a short antenna. Then, if an antenna of
larger capacitance is used, the value of (% is
reduced accordingly to keep the same capaci-
tance across (/3. Based on a capacitance of 200
pf. for a 35-ft. antenna, U2 should have sufficient
range to comnpensate for longer antennas up to
a maximum of about 100 ft. Antenna lengths
within this range are capable of producing
highly satisfactory results with this converter.
Longer antennas would require a reduction in
eoil inductance to maintain the same frequency.
A larger antenna capacitance would also reduce
the frequency cuverage per coil, making more
coils necessary for complete coverage. In refer-
ence to the antenna lengths mentioned, it is
assumed that the antenna will be a single wire
connected directly to the antenna terminal of
the converter, and kept in the clear as much as
pussible. The capacitance of other forms of
antenna will usually be far greater than can be
tolerated without a serious reduction in tuning
range.

The real function of Cp is not understood.
With it out of the circuit, there was a lot of a.c.
hum: with it in, everything cleared up nicely.

Fig. 1B shows an optional input trap that was
found necessary to suppress “‘monkey chatter”
from WCC, when listening on 500 ke. This
station operates on 436 ke., and is only 3 miles
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Front view with panel removed,

showing method of ganging ca-

pacitors. The pulleys were turned

out on a lathe. The 436-kc. input

trap is at the upper left. The unit
is inverted in this view,

away. A like condition on another frequency
could be treated similarly by using the same
capacitance, and adjusting L4 to resonate the
trap to the frequency of the uffending station.
Again, (%5 i3 for the purpose of compensating
for the reactance change when the trap is switched
in, thus preserving the culibration of the tuned
input circuit.

Coils

The author has found that various types of
iron-core inductors from the junk box make ex-
cellent Lf. coils and, of course, are far more
compact than other types. No specific dimensions
will be given, since they will depend on what
you may have on hand, or can easily obtain.
The approximate inductance values used in the
author’s couverter are given under Fig. 1.

From 550 down to about 300 ke., the well-
known loopstick (possibly with a few turns
added) serves extremely well. Below 300, down
to 20 ke., TV width coils do fairly well. However,
what the text books say about Litz (fine,
stranded) wire is noticeably true. Cloils wound
with this wire are quite superior to coils wound
with solid wire, from the broadcast range down
to at least 150 ke. So, if the junk box has any
pie-wound coils of Litz wire, by all means try
to incorporate them. This applies especially to
the coil in the trap circuit.

For the 9.5-20-ke. range, an 88-mh. telephone
toroid, with both sections is series, and about 30
turns added, was used with excellent results.
(Without the added turns this coil covers 10-20
ke. One section of the toroid — 22 mh. — tunes
from 19 to 38 ke., thus giving a small overlap
around 20 ke.)

For the range of 5.5 to 11.5 ke., part of a
pie from a flyback transformer was used. To
increase the inductance, core material from the
transformer was used to form a closed core
consisting of two [L-~shaped pieces. The core
material can be scored with a file, broken off
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to rough dimensions, and then ground off square.
After installing the two pieces, they were
cemented together with epoxy to prevent changes
in air gap.

Lz and the 220-pf. capacitor shunting it should
be tunable to the crystal frequency. This cail
should be udjustable so that it can be tuned
for most reliable operation of the crystal. The

best point will be found slightly to the high-

frequency side of resonance.

The value of L is not critical, but it should
resonate, with stray circuit capacitance, some-
where near the tuning range of the receiver.
The value of the output coupling capacitor
may have to be changed for best results, depend-
ing upon the characteristics of the receiver input
circuit,

Assembly

The photographs show most of the details of
construction. The arrangement of components
is not highly ecritical, so the assembly can take
almost any form desired. However, L, should

Main dial with typical calibration. The range switch is

at upper left, vernier tuning control at upper right. The

knob at the center controls the trap switch, in this instance
combined with the power switch,

be reasonably well isolated from the input
coils and tuning capacitors to minimize direct
feedthrough of high-frequency signals.

Calibration

The author used the low-frequency range of
a BC-221 (LM) frequency meter as a signal
. generator in calibrating the input circuit, coupling
the signal into the converter through a “gim-
mick” ecapacitor of a few pf. For frequencies

below the range of the BC-221, signals from the

BC-221 and a 100-ke. calibrator were fed simul-
taneously to the input of the mixer, each through
a “gimmick” capacitor. The second harmonic
of the crystal calibrator and the fundamental
from the BC-221 (the latter tuned to the vicinity
of 200 kc.) combine in the converter mixer to

September 1968

produce good difference beats, at 100-cycle in-
crements, down to 5 ke.

To avoid interference from outside signals
while calibrating, the antenna should be discon-
nected. To simulate the capacitance of the
antenna, a capacitor of value equal to the antenna
capacitance should be temporarily connected
across the input. For the range of antenna lengths
mentioned earlier, this capacitance should be
about 200 pf. Ca should be set at maximum
capacitance.

Set the signal generator to the desired fre-
quency at the high-frequency end of one of
the ranges. Set the receiver to 3500 ke. plus the
signal-generator frequency. Then udjust the
coil until the generator signal peuks with C'; set.
near minimum capacitance. Now decrease the
frequency of the signal generator, retuning the
receiver to keep it at 3500 ke. plus the generator
frequency, and readjust (s for the peak in
signal strength. Continue this process until
the generator-signal peak is found near maximum
capacitance of 3. Check the frequency of the
signal generator, and compare it with the fre-
quency at the start of the series. If the ratio
of maximum to minimum frequency is less than
2 to 1, reduce the capacitance of the capacitor
simulating the untenna, and repeat the process.
Once the temporary capacitor has been set to
give a tuning ratio of slightly more than 2 to
1 (to provide a little overlap), the individual
coils can be adjusted to cover the desired seg-
ments. The setting of this capacitor should not
be disturbed while making subsequent adjust-
ments,

The remainder of the adjustment consists of
pruning each coil to cover the desired frequency
segment. In the case of each coil, set the signal
wenerator to the high-frequency end of desired
segment, and the receiver to 3500 ke. plus the
generator frequency. Then adjust the inductance
of the coil until C; peaks the signal near minimum

The ganged tuning capacitors are mounted on top of the
chassis, The input trap circuit is to the left,
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Table 1

Some Low-Frequency Stations and Their Approximate Frequencies

Freq. ke Call Location Remarks
10.2 [ Elrmld.?'d ], Omega
12,75 1 Ponama Navigation
13.6 I New York Spaced dashes
15.4 NWC N.W. Cape, Australia
15.72 TV-sweep frequencies
16 GBR England Time ticks
16.2 RCC7 U.S.S.R.
16.8 FUB Paris Time & Coded Groups
174 NDT
17.8 NAA Cutler, Maine
18 NBA Canal Zone Time
18 FUB Paris Time
18.5 NLK Jim Creck, Wash,
18.5 NPG San Francisco
19 GQD Anthorn, England
19.6 GBZ Criggen, Wales
20 WWVL Boulder, Colo. Standard frequency
21.4 NSS Annapolis, Md.
28 NEKA Asmara, Ethiopia
24 NBA Canal Zone
26.1 NPM Hawaii
50 Czechoslovakia Standard frequency
60 WWVB Boulder, Colo. Standard frequency
60 MSF England Standard frequency
]9 NSS Annapolis, Md.
110 CKN Vancouver, B. C.
113 WSL New York Press to ships

0300 GMT

‘ 25 w.p.m.

114.5 CFH Halifax, N. S.
114.95 NPG San Francisco, Calif.
115.3 CFH Halifax, N. 8.
12195 NSS Annapolis, Md.
£29.95 GKU England
131.05 NPM Hawalii
131.8 FYA31 Paris Weather, facsimile
133 CFH Halifax, N. 8.
136.5 FYA36 Paris Weather, facsimile
147.5 WCC Chatham, Mass. Press to ships

0300 GMT

26 w.p.m.
162 NSS Annapolis, Md.
164 Radio LLuxembourg A3, 1 megawatt
233 Radio Luxembourg A3, 1 megawatt

capacitance. With the tuning ratio already set,
the desired frequency at the low frequency end
of the segment should automatically peak with
(‘4 near maximum capacitance,

What You Can Hear

The accompaning table lists some of the sta-
tions that are in tnore or less regular operation
on the lower frequencies. Many of these transmit
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¢.w. in code groups or plain language at speeds
of 13 to 35 words per minute for long periods
of time, and are therefore very useful for code
practice. There is also quite a bit of narrow-
shift RTTY and other types of activity. If the
receiver has a () multiplier or other form of high
selectivity, it should be possible to crawl under-
neath NAA and other *“locals,” and pull out weak
signals for good copy. fasT—]
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The C=Line Matcher'

Simplified Impedance Matching
in the V.h.f. Range

BY WILLIAM L. SMITH,* W3GKP/A3GKP

been with us, but in the v.h.f. range they

tend to be meaner and more persistent. Tuke
receivers, for instance. On lower bands it doesn’t
make much difference whether you match the
receiver input circuit to the antenna line or not,
but at v.h.f. it can make all the difference in the
world. If you buy a receiver or converter you
may find no provision at all for matehing, and
if you build your own you will burn your fingers
while soldering and unsoldering taps on those
little coils.

Antennas are not exactly the acme of conven-
ience, either, as you discover 60 feet in the air,
moving clips up and down on a stub. Then, like
as not, after you solder the jumper in place you
will find that ‘“something has changed’ and
thes.w.r. is pretty bad, afterall. I think that many
a v.h.f. beginner has overlooked such problems,
and has concluded that v.h.f. simply does not
work. Probably some of the more experienced
have been dissuaded from extensive experimen-
{ution with matching by the thoughts of labor
involved.

Most of this grief could be avoided if we had
a handy-dandy little box that would match
anything to anything. Ideally, this would be easy
to make aund adjust, lexible as to input and out-
put impedances, be of such design that it would
be inexpensive and make use of standard parts,
and be adaptable to a variety of shapes and sizes
to fit individual preferences. The conventional
antenna-coupler type of balun comes mighty
close.? Unfortunately, it works between coax and
palanced line, und under extreme conditions may
require some tap soldering to attain a match.
The device described here meets all the require-
ments to an adequate degree.

To understand how the C-line matcher works,
let us regress for a moment to open-wire line.
A standard method of matching open-wire line
is the use of a stub adjustable in length and
position, us shown in Fig. 1-A. Such a stub may
be either open or shorted at the bottom end, but
for purposes of explanation we will use an open
stub. The theory of this stub is explained in
many haudbooks, so 1 will not go into it here,

"% 1525 Bpencerville Road, Spencerville, Md. 20868

! From a paper presented at the Roanoke Division ARRL
(lonvention, Spartanburg, 8. C., Nov. 5, 1967. Information
also distributed through Army MARS channels.

2 For information on antenna couplers, see The Radio

Amateur's V.h.f. Manual, ARRL, Chapter 8,

IMPEDANCE matching problems have always
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except to note that an open-end stub of an elec-
trical length of 70 degrees will match an s.w.r.
of as high as 10 to 1.

A similar stub can be made for coax, as in 1-B,
but most of us would regard it as a machinist’s
nightmare. But the open stub acts just like a ca-
pacitor, so the same result could be obtained with
a variable capacitor of adjustable position, as in
1-C’. This gets us part way out of the machine
shop. We can get all the way out with something
like 1-D.

This could be a section of line built in a box or
can, and equipped with a large number of variable
capacitors. We set them all to minimum capaci-
tance except the one at the right point, and we ad-
just that one until it shunts the line with the
desired reactance. Fortunately, this can be simpli-
fied. If we space the capacitors along the line,
we may not always have one at the optimum
position, but we can get the same results by using
a little of each of the ones on either side of that
position. A little thought will show that one-
eighth wavelength is a suitable maximum spac-
ing between capacitors. If we make the whole line

Position Adjustable
UINE
sTUB Length
Adireable
(A)
J L

<—~1—>
(c)
Fig. 1 —Derivation of the C-line Matcher begins with the
open-ended stub, A. If this is adjustable in length and
position on the open line, it can be used to tune out reac-
tance. A similar arrangement for coaxial line is shown at
B. A somewhat more practical method involving a variable
capacitor is shown at C. At D we see many capacitors

which can simulate, through adjustment, the effect of
moving the position of the capacitor along the line.
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section a half-wavelength long, we can introduce
our shunt reactance at any point needed. Thus,
we arrive at a final circuit like that shown in Fig.
2. From the dimensions given in terms of wave-
length, we sce that this is quite practical for any
frequency from 144 Me. up.

How To Build It

The design is simple, electrically and mechan-
ically. A 70-degree stub of 50-ohm line has a reac-
tance of 18 ohms, corresponding to a capacitance
of about 20 pf. at 432 Me. or 60 pf. at 144. These
are the approximate maximum capacitor values
needed for these bands. The inner conductor of
the line can be anything which, when combined
with the wall of the enclosure, will approximate
normal coaxial-line impedances.

My matcher for 432 Me. is built in a 12 by 214
by 214-inch Minibox (Bud (CU-3014-A), with
connectors attached to the box ends. The inner
conductor is made of thin copper sheet, bent into
U shape, 1 inch wide and !4 inch high. The 4
capacitors are APC-type trimmers spaced at
3%g-inch intervals. This makes the end sections
a little under the !{s-wavelength figure, but this
does not matter. The cupacitors are about one
inch deep, so soldering the line to their stator-
support bars places it quite close to the middle of
the cross-section of the box. That there is nothing
magic about this configuration is shown by the
fact that I bent up the line sides mainly to add

U2 (3 4 (5
Ji Jz2
1L L L
Tor Te2 Tea  Tea
oo é — ’é‘*
8 »1— 16
FA
(A)
J @ %,
i) C1
e [} e
c2 (g
g [ W
Hes
o s >

(8)

Fig. 2--Practical versions of the C-line Matcher. Here
four variable capacitors are placed at Y3-wavelength
intervals along a half-wave line section, with Yis-wave-
length sections at the ends. Maximum value of the variable
air capacitors, C1—C4, is 20 to 30 pf. for 432 Mc., and 60
to 100 pf. for 144, Line sections L1 and Ls are 1 to 2
inches for 432 Mc. and 4 to 6 inches for 144, L2, Ls and
L4 are 3 to 4 inches for 432 and 8 to 12 inches for 144,
Line material is thin copper sheet, bent into U shape, 1
inch wide and % inch high in the 432-Mec. version, A. The
144-Mc. model, B, has the line arranged in zig-zag
fashion, and the conductor is Y2 inch wide and % inch
high, with tapered sections at the capacitors
and at the line ends.
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rigidity, and selected the dimensions “to look
about right.”

Models for 432 and 144 Mec. are shown in Fig. 3.
Thelatter was crammed into an available 7 by 11-
inch chassis, which is inverted and used merely
as a shield. The parts are all attached to a match-
ing top plate. The line was folded zig-zag fashion
to fit in the box, aud there are no internal shields
between sections, though originally it was thought
that these might be necessary. The half-inch
lip around the chassis reduces the useful area to
about 6 by 10 inches. The capacitors are only 8
inches apart, so the ““eighth-wave” line sections
are only about 814 inches long. The end sections
are 5 inches, so the overall length is several inches
short of a half wavelength.

(Capacitors in the 144-Mec. model are APC-100
trimmers. Their greater depth puts the line pretty
close to the bottom of the box. To reduce ca-
pacitance to ground and to minimize coupling
between line sections where they approach one
another at each capacitor, I made them only -
L5 inch wide and 14 inch high. In addition, it was
liecessary to taper the ends of the line sections
to avoid mechanical interference. In building
these devices, be sure that the capacitor rotors
ure solidly grounded. Mark the rotors so that
each can be set to minimum capacitance from
the outside of the case.

Adjustment and Use

Before using the matcher, adjust the system for
best performance without it. Then with all ca-
pacitors in the matcher set at minimum, connect
it in the line between the transmitter and its
load. There should be little change in perform-
ance. When the matcher is connected in an al-
ready-matched line the effect on s.w.r. is slight,
but noticeable. This is taken to mean that the
matcher has an impedance of near 50 ohms, or is
close to an electrical half-wavelength long, or
both.

1f the matcher is connected into a mismatched
system (receiving or transmitting) the capacitors
should be adjusted one at a time for lowest s.w.r.
or best receiver sensitivity, going through the
sequence several times, until no further improve-
ment can be observed. Capacitor adjustment is
more critical in high-s.w.r. applications, and it
may be necessary to explore the minimum-s.w.r.
position on each capacitor before getting started
in the right direction.

Tests made on 144 Me. indicate that the device
will handle mismatches of 10:1 or more with ease.
The following loads have heen matched to show
1:1 s.w.r. on the line between the power source
and the matcher:

25 feet of R(G-58 cable, open or shorted at

at the far end. The s.w.r. on this line section is

so high that even 15 watts produces noticeable
cable heating.

A rod antenna 5 inches long.

A 100-watt 115-volt lamp.

A particularly couvineing demonstration uses
a 144-Mec. tfransmitter capable of 150 to 200
watts output. First, this is adjusted for maximum
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Fig. 3.—Working models of the C-line Matcher for 432 and 144 Mc. are built in standard cases. The 2-meter version
is only 7 by 11 by 2 inches, overall.

output into a 50-ohm dummy load. Then the
transmitter is connected through 25 feet of RG-8
cable to a 100-watt lamp. The lamp gets slightly
warm to the touch, but shows no glow in a lighted
room. Next, the matcher is connected between
the power source and the 25-foot line, and ad-
justed for minimum x.w.r. Now the lamp glows
at perhaps one-third brilliance. Finally, the
matcher is connected between the cuble and the
lamp, and adjusted while watching the lamp. As
the adjustment approaches the 1:1 condition,
the lamp brilliance increases rapidly - so rapidly
that the test has to be terminated to prevent
burnout!

In addition to showing the effectiveness of the
matcher, this demonstration dramatizes a fact
about matching devices all-too-often ignored by
amateurs: the place to connect a matching device
is ut the load end of the line, not at the trans-
mitter end. If the transmitter “sees” a bad
mismatch initially, putting the matcher into the
system at the transmitter end will make sume
improvement in performance, but the effect is the

will facilitate loading, and may improve recep-
tion, but it will not reduce line loss resulting
from s.w.r., or improve the antenna performance.
If the line is not properly matched to the antenna,
putting the matcher between them and adjusting
it properly will do both.

Both units shown have been tested at 500 volts
d.c. without breakdown. The 432-Mc. matcher
has not been operated above the 10-watt level,
as my present ‘‘ final” for that baud is a varactor
multiplier. The 144-Mec. model has handled 150
watts of r.f. power in a flat line, and 100 watts
with considerable s.w.r., without breakdown or
signs of heating. Insertion loss has not been
measured accurately, but it is small, even in a
perfectly matched system. In a mismatched
system there is likely to be a marked ‘‘insertion
gain.”

It is customary for one or two of the capacitors
in the matcher to produce all the improvement,
while others do little, if anything. If the matcher
makes no improvement, when used at the load
end of the line, the system was pretty well

same as that of pruning the line for length. It matched already. But now you know! fas¥=]
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From the Museum of
Amateur Radio

Reinartz Tuner. This model of the “advanced”
design of this famous tuner was built by K. B.
Warner, W1EH. There is not much inside the
cabinet except the all-important spider-web coil
and the many taps leading to the switches, as
well as the two variable condensers. This writer
made one of these peachy rigs as soon as they
were originally described. The regeneration con-
trol was smooth as silk. It covered from well be-
low two hundred meters up through most of the
broadcast band. With it, the fellows at 2BML,
Harold Beverage’s station at Riverhead, L.l
picked up the '“George Washington,” inward
bound and with phone, long before it could be
heard at all on an experimental superhet. Must
have been plenty the matter with that bureau full
of gear over in Weagant's shackl—WI1ANA
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A Tester For Crystals And Transistors

BY A. M. WILSON,* WINPG

that will tell the constructor whether a

transistor from the junk box is in good con-
dition. Also, with surplus computer boards —
many of which contain high-quality switching
transistors — so readily available these days
amateurs sometimes find themselves in a quan-
dary when trying to determine the characteristics
of such transistors; most computer-board semi-
conductors lack conventional identification num-
bers.

For these reasons the experimenter should
have at least a simple “ go no-go’’ tester similar to
the one described in the 44th and 45th editions
of The Radio Amateur's Handbook. Such a unit
will show whether the transistor in question is an
n-p-n or p-n-p type and whether it is leaky, open,
or shorted, und also will give a relative indication
of current gain. Unfortunately, these testers
can only be used to determine d.c. character-
istics. It would be handy to have a test unit that
would give some indication of the r.f. capabilities
of nondescript transistors.

The equipment described here will enable the
experimenter to plug in any small-signal transis-
tor, once its type i8 known (n-p-n or p-n-p), and
get a rough check on how high in frequency it
can be made to escillate — up to, say, 30 Mec.
If a transistor will oscillate readily at 25 or 30
Me., it will probably work all right as an r.f.
amplifier up to at least 3 or 4 Mc., or even higher.
If it stops operating as an oscillator at, say,
4 Mec., chances are that it won’t be effective as
an amplifier much above 455 ke¢. Ordinarily,
for best results, a transistor should have an jr
rating ! of at least ten times the proposed operat-
ing frequency when it is to be used as an am-
plifier, but it usually will oscillate up to nearly

* ARRL Technical Staff.
1 The fr rating of a transistor is the frequency at which
the current gain in the common-emitter circuit is unity.

rI‘HERE is frequently a need for a test unit
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its fr. This tester will get the experimenter into
the ball park as far as the usable operating fre-
quencies of unknown transistors are concerned.

A tester of this kind is also useful for checking
quartz crystals for activity. It will check both
fundamental and overtone crystals. The more
active the crystal, the higher the tester’s meter
reading. No meter deflection will usually mean
that the crystal is defunct or extremely sluggish.

The tester can also be used as a signal generator
for aligning receivers and wavemeters. All that
is necessary is a number of spot-frequency
crystals that will fall into the desired tuning
range. By using the proper crystal frequencies,
the unit can also be put to work as a band-edge
spotter. .

The Test Circuit

The test circuit is shown in Fig. 1. Various
transistors, crystals, or tuned circuits can be
plugged in for combinations appropriate to the
type of test. A milliammeter, 1f;, is used to
measure the collector current of the transistor;
changes in collector current as the tester controls
are operated will cause corresponding fluctuations
in the current registered by the meter. For check-
ing crystals, the crystal is plugged into Xj, a
crystal socket at ¥y and S is thrown to the in-
dicated position for fundamental- or overtone-
type crystals. For collector tuning, the proper
frequency range is selected by Si, while actual
tuning is done with C;. The behavior of the read-
ing on A as the tuning is varied is an indication

“of crystal activity.

Unknown transistors are tested by plugging
them in in place of the 2N706A. used for crystal
testing, and plugging a tunable circuit into Jj.
This converts the oscillator into the self-con-
trolled type so the highest frequency at which the
transistor will oscillate can be determined.

The crystal test oscillator, left, is con-
verted into a self-excited oscillator
circuit by plugging in the outboard
tuned circuit at the right. This makes it
useful for determining the maximum
operating frequencies of transistors of
unknown characteristics. Small capaci-
tors mounted in 300-ochm line plugs
(foreground) replace the crystal when
the circuit operates as a v.f.0.

QST for



For receiver alignment, output from the col-
lector circuit is taken from the crystal oscillator
through the 15-pf. capacitor shown in Fig. 1.

Construction

The photos can be used as a general guide
when laying out the chassis. A 4 X 6 X 2-inch
chassis was used for the model shown here. Other
chassis sizes can be employed provided the leads
in the r f portions of the circuit are kept short
and direct. The layout is not particularly critical
as far as the remainder of the wiring is concerned.

The internal layout of
the oscillator. The tran-
sistor socket and asso-
ciated resistors are on
the small punched
board in the center.
Two crystal sockets are
wired in parallel to
take both the large
and small crystal hold-
ers. The arrangement
of the external tuned
circuit is shown at the
right.

circuit board is used for mounting the socket for
01. It also contains the resistors and disk ceramic
capacitors that are used in Fig. 1. The 9-volt
battery, BTy, is clamped to oune end of the
chassis, just above M. A small feed-through
bushing is mounted on one wall of the chassis and
is connected to the stator of 'y by means of
a 15-pf. capacitor. A short length of wire can
be connected to the outer terminal of the bushing
when the unit is being used as a signal generator.
The wire will act as a small antenna so that the
signal can be heard in a nearby receiver.

The external tuned circuit for v.f.0. operation

(Continued on page 160)
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Fig. 1 —Circuit of the transistor test oscillator. Resistors are Y2-watt composition. Except as indicated by S.M. (silver mica}

fixed capacitors a

BT1—9-volt transistor battery.

C1—365-pf. miniature variable, t.r.f. type.

C:—100-pf. midget variable (Hammarlund APC-100B or
equivalent).

Ji—Phono jack.

Li—51 turns No. 24, % inch diam., 32 tumns per inch
(B & W 3012 or equivalent); tapped 16 tumns
from L2 end.

L2—31 turns No. 20, ¥2 inch diam., 16 turns per inch
(B & W 3003 or equivalent); tapped 8 turns
from bottom (supply) end.

L3—72 turns No. 24, 1 inch diam., 32 turns per inch

Septe mber 1968

re disk ceramic.
(B & W 3016 or equivalent); tapped 32 turns
from ground end.

L+—31 turns No. 20, Y2 inch diam., 16 turns per inch
(B & W 3003 or equivalent); tapped 7 turns
from Cz end. )

M(—0-1 d.c. milliammeter.

Pi—Phone plug.

Q1—2N706A for testing crystals; otherwise, transistor
being tested.

S1, S2—S.p.s.t. slide switch.

Sa, Ss—Single-pole phenolic rotary, 4 positions used
(Centralab PA-6001 or equivalent).

Y1—Crystal under test,
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Simple extensions and loading coils convert the quad boom into a rotatable dipole for 40 meters.

The Two-Tailed Monster

Forty for Free
BY JOHN G. TROSTER,* W6ISQ

Here’s an easy way for quad owners
to work on 40 meters. Normal opera-

tion of the quad is in no way ham-
pered.

shown in the picture is mounted on a
motorized self-supporting tower which is
run up above the 40-foot tree level when in use.
After the operation, the Monster is snuggled
back down inside its lair among the trees, where
it is hidden from the menacing glances of the
neighbors. Such now-you-see-it-now-you-don’t
tower transport, however, does not augur well
for the permanent installation of an &0- or 40-
meter wire antenna, such as the popular inverted-
vee dipole, using the tower as the support.
Although operation on 10, 15, or 20 is pre-
ferred here, there are times, such as in a DX
contest (for the glory of the Northern California
DX Club) when it is fun to get on 40. So, an
interesting challenge developed: how to add a
simple 40-meter antenna to the existing quad
structure?
In this particular case, there were cerlain
requirements: the 40-meter antenna must not

*45 Laurel Ave., Atherton, California 94025.
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Tuﬂ “Monster” four-element triband quad

interfere with the normal operation of the quad,
the turning radius must be less than 25 feet
(because of surrounding trees), and it had to be
lightweight, cheap, and simple to build and
install.

Actually, it was the physical size of the
Monster itself which suggested the possibility of
loading the boom. And so the ‘‘Two-Tailed
Monster” evolved — a 48-foot rotary dipole
made resonant at 40 meters by adding loading
coils and lineal extensions at each end of the
hoom. Such an arrangement is feasible because
the boom is in a position looking “right down
the bore” of the quad elements, at right angles

N
%4

7 MC. TiMC.

7.2MC, 73MC,

S.w.r. curve taken by the author,
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Fig. 1—A method of fastening small-diameter extensions
to large-diameter booms. If the difference in diameters
is not too great, a single bolt in each direction will suffice.

to the quad conductors. Furthermore, there is no
electrical connection between the boom and the
quad elements.

The center of the boom is grounded, of course,
s0 an omega (or gamma) matching system is used
to feed the dipole.

There is no reason why the same principle
may not be applied to the shorter booms of two-
and three-element cuads. Similar loading to 80
meters is also a possibility.

Tail Construction

Details of construction will vary, depending on
the dimensions of your boom, how much “tail”
length you can afford to add, and what materials
may be available to you. Of course, if it is possible
to extend your boom to about 66 feet, no loading
coils will be necessary for 10-meter operation.
In making the tails, wind resistance should be
minimized by using tubing no larger than is
necessary to limit the sag to a reasonable dimen-
sion. Smaller-diameter tubing can be coupled
to booms of large diameter by the method indi-
cated in Fig. 1, and further reduction in weight
and resistance may bhe gained by telescoping
successively smaller diameters toward the ends
of the tails. The annular space between the boom
and the extension should be taped over to keep
out rain (and snow, for you lucky fellas vutside
of W6-land).

Loading Coils

It is assumed, however, that the restrictions
of space or mechanical strength will require the
use of loading coils in most cases. But the longer
the tails can be made, the smaller will be the
loading coil required.

Coil

15°0.0. 00000000000

0.058* wall
7o Baom

4

/ )
Stib  Slit 1%po) rod \ -
Lz,apﬁoag/ 6" Jong na.s‘e ae/ft;.s'
p—Boom Center
15+ ! rub/ng

150.0.
ooss"wzdl

8 ci C/otheslme

One method of mounting loading coils using
standard available material is shown in Fig. 2
Here the boom stub is coupled to the hoom in the
manner shown in Fig. 1. The stub is a length of
aluminum tuning 134 inch o.d. with 0.058-inch
wall. The stub is coupled to another section of
tubing having the same o.d. and wall thickness
by a length of 1-inch polystyrene rod (or paraffin-
treated wood dowel), which provides the neces-

" sary insulation between the ends of the loading

coil. The insulating rod can be about 6 inches
long, inserted 2 inches at each end into the ad-
jacent tubing. The end of each tubing section is
split with a hacksaw, and the joints secured with
stainless-steel hose clamps. It may be necessary
to sand the insulating rod down a bit.

Following the loading-coil assembly, the di-
ameter of the tail can be reduced to 34 or 14 inch
by the method shown in Fig. 1, and reduced
still further by conventional telescoping. The
diameters and approximate lengths used by the
author are shown in Fig. 3. The last section is
a loop of aluminum clothesline (or ground wire)
bent into a loop. It is secured to the !4-inch rod
by means of a standard l4-inch brass shaft
coupling.

Matching Section

Fig. 1. shows two views of the omega matching
section, and the connections to boom, gamma
rod and coaxial line. The capacitors are mounted
in a 6 X 6 X 6-inch utility box fastened to the
boom mounting plate using a pair of right-
angle brackets. A coax receptacle for the line
connection is mounted in the bottom of the
box, and a feed-through insulator for the gamma-
rod connection in the front side of the box.

The gamma rod is supported from the boom in
conventional style, using an insulated clamp near
the box end, and an adjustable shorting clamp
at the other end. The clamps are set at an angle
of 45 degrees su that the rod will clear both the
capacitor box and the quad spreaders. since, in
this instance, the quad elements have the ‘“dia-
mond”’ orientation. (With the **square” element
orientation, the clamps would be set at right
angles to the mast.)

Fig. 2——A section of polystyrene rod
or weatherproofed wood dowel can
be used as an insulating section across
the foading coils. The tails can be con-
tinued at smaller diameters as shown,

Worh”
0.0, )

Fig. 3-—Approximate dimensions used
with the author's 30-foot boom for an
overall length of 48 feet (24 feet each

57D, side of center). Li in this caseis 21

. Pm]

turns No. 10 aluminum wire, 2%2 inches
in diameter, turns spaced to make the

coil length 5 inches.
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2*Mast

After tails of the desired length have been
added to the boom, place shorts acruss the coil
insulators, and check the resonant frequency
with a grid-dip oscillator. Tou get an indication,
it was necessary to connect a wire from one end
of the boom proper to the other, and make a two-
turn g.d.o. coupling loop at the center of the wire.
This may sound like an unorthodox way of doing
it, but it did the job.

Checking resonance without the coils will
give you a rough idea of how much coil you will
have to add on each side. Then remove the shorts
and try a pair of experimental coils, and check
the resonance again. One or two coil changes
should put you in the ball park. Final adjustment
can be made by changing the lengths of the tails
slightly. Then adjust the omega match for
minimum s.w.r.

fn the author’s case, all adjustments were
made with the boom atup a 6-foot stepladder,
with only the quad spiders mounted. 'The mutch
was adjusted by connecting an s.w.r. bridge
directly at the omega input. The bridge was
then fed with a low-power signal at the resonant
frequency through a short length of 52-ohm line.
The two capacitors and the shorting clamp on
the gamma rod should be alternately adjusted
to obtain minimum s.w.r. at the resonant fre-
quency.

After the quad elements were completely as-
sembled, raised and tuned (this touk several
months, if the truth were admitted), the 40-meter
tails and matching system were reassembled on
the boom according to the measurements previ-
ously made on ihe gronnd. In repeating the tun-
ing procedure at a height of about 25 feet, only
minor adjustments were found to he necessary.
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. The tails were each shortened by an inch or two
Adjusiment

(not actually necessary), but the gamma-rod
clamp had to be moved out about another foot,
and the setting of the omega capacitor (con-
nected to the coux shield) had to be increased
by about 25 pf.

The fact that only minor adjustments were
required from the initial test stage on the ground
to the tower-mounted position is significant.
It means that the builder may simulate the
dipole {with wire or smaller-diameter tubing to
represent the boom) and experiment on the
ground with the coils, extensions and matching.
svstem with considerable confidence that these
preliminary adjustments will hold reasonably
close for the final arrangement on the tower.
This could be important if your quad is now
up in the air, and you don’t want to take it down
to experiment with such a system.

The dipole may be fed directly with 52-ohm
voaX, or through a relay which switches the line
between the dipole and the yuad driven ele-
ments.

Performance

The shortened dipole has been checked in con-
tests, such as the VE/W, CD and DX contests,
as well as in ragchews. It gives every indication
of being competitive with any dipole, flat-top
or inverted-vee variety. As with any 40-meter
dipole, height above ground is probably a key
factor. The higher it is, the better the perform-
ance to be expected.

The important consideration for an owner of a
2-, 3- or 4-element quad is that for the price of a
little experimentation with available junk-box
parts, a very competitive 40-meter antenna can
be put together “for free’ without sacrificing
performance of the quad. [ |
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144 MC.
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Kelo] O-1 MA,

TO
100-MW. |
AMP.

Vv L

+j12uf,

“lav.
LINE OF
100 MW. AMP.

| }METER

EXCEPT AS INDICATED,
CAPACITOR VALUES ARE

IN PICOFARADS (pf. or uuf)
POLARITY MARKED INDICATES
ELECTROLYTIC. RESISTANCES
ARE IN OHMS; K=1000

Li—4 turns Va-inch diam., % inch
long. Collector tap 1%2
turns, output tap 1 turn

Fig. 1—Schematic diagram and parts information for the
KOLZM transistor transmitter. The modulator stage shown is
driven by a 100-mw. module, obtained ready-made.

C1—3-12-pf. ceramic trimmer.
Cy—4-20-pf. ceramic trimmer.

Cz, C4, Cs5, C6—3-30-pf. mica trimmer
CRy—1N51 or similar v.h.f. diode.
Ji—Coaxial outputfitting.

The K4LZM 2-meter transmitter, in its black
plastic meter box, ready for use with only the
addition of a 12-volt battery and an antenna.
Tip jack, upper left, is for connection of fa 1-ma.
meter for monitoring relative output,

The 2T/2M

2 Transistors on 2 Meters

BY R. J. SCHLESINGER,* K6LZM

vER the years, the author has experimented
with low-power transmitters.! This latest
consists of a two-transistor r.f. unit, run-

ning 1.2 watts input on two meters. It works so

well, and is so easy to construct and adjust that
it was thought worthy of a short article, for ex-

* 5108 Melvin Ave., Tarzana, California 91356.

1 Schlesinger, ** A One-Tube Two-Meter Rig with Tranais-
tor Modulator,” QST, June, 1957,

K6LZM's Transistor Station, ‘“‘Strays,”” QST, January
1967, p. 96.
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+2e from bottom, All coils
No. 16.
L2—4 turns ¥e-inch diam., spaced
wire diam.

L3—2 turns Y4-inch diam., ¥4 inch long.

Li+—4 turns 3 inch diam., % inch long.

RFCi, RFC2—2.2-s°h. r.f. choke.

Ti—Primary 1000 ohms, secondary 500 ohms. Replaces
100-mw. output transformer.

Te—Modulation transformer, Y2-watt rating or more.
Primary 1000 ohms, secondary 500 ohms,

Y1—Ninth-overtone 144-Mc. crystal.

perimenters interested in the use of transistors
on the higher frequencies.

Referring to Fig. 1, » 2N918 transistor operates
ay the oscillator using a ninth-overtone crystal?
and delivers approximately 50 milliwatts directly
on 144 Me. This drives the 2N4427 as a straight-
through amplifier. The final runs 100 milliamperes

2 Ninth-overtone crystals for this operation can be sup-
plied by Midland-Wright Corp., 3151 Fiberglas Road,
Kansus City, Kansas 66115,
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at 12 volts. The transistors sell for approximately
$3.00 each and are capable of good performance
up to 500 Mec. A 2N706 will also work well in the
oscillator circuit and is inexpensive and univer-
sullyavailable,

The 2N4427 was used for a while as a modu-
lated oscillator for ATV (amateur TV) transmis-
sions on 440 Me., and it worked well at this fre-
quency. This is mentioned to point out that
another 2N4427 aperating as a tripler could be
driven by the circuit shown, to provide a three-
transistor 432-Me. signal. It could then be modu-
lated by video for amateur television transmis-
sion, or by the modulator shown, for a.m.

Any transistorized amplifier capable of deliv-
ering 500 milliwatts into approximately a 100-
ohm load will serve as a modulator. Two different
modulator schemes were tried by the author. In
one, a trausistor amplifier capable of 100 milli-
watts output was modified by the addition of
push-pull 2N696 transistors, to raise the power
level to the required value. This approach was
used since these amplifiers are inexpensive and
ubtainable almost everywhere. Only the 2N696
stage isshown in Fig. L. The original output trans-
former in the amplifier had an 8-0hm secondary,

Interior of the 2-
meter transistor rig,
with the modulator
of Fig. 2 installed.
i Oscillator  portion
of the upper left.

one more closely matching the input base impe-
dance of the 2N696s. If a total modulator is built
from scratch, push-pull 25B56s, as used in most
100-milliwatt amplifiers, are not needed to drive
the 2N696 modulators to the H00-milliwatt out-
put required, but the approach taken here was
quick and simple. It is better to have a little
extra audio power available than not ennugh!

The second modulator was designed from
scratch and a minimum number of transistors
was employed. The schematic for the sudio ampli-
fier designed specifically to modulate this r.f.
deck is shown in Fig. 2. This unit worked ex-
tremely well in this application. Adequate modu-
lation percentage was obtained with only collector
modulation on the 2N4427. Since it was desired
to maintain maximum crystal control stability,
the base of the 2N4427 was not modulated,
to reduce the chance of any undesirable fre-
quency modulation resulting from coupling back
to the oscillator stage. The photograph shows the
final unit employing the 2N1183 modulator
system,

Either transmitter will fit in a 6 X 4 X 2-inch
Bakelite meter case and can be slipped into &
briefcase for trips, or placed in the glove com-

meant to drive a speaker. This was replaced with  partment of a car for mobile work. [aET=—]
™ % ey
200
K |- Sis
o
Fig. 2—Schematic diagram of the complete modulator to replace the combination o i2% Q

shown in partial form in Fig. 1. Capacitor values are in uf.; polarity indicates
electrolytic type. Microphone is dynamic type, with push-to-talk switch; input

impedance 1300 ohms,

Qi1, Q2—2N133 or 2N1414,
Qa3—2N1183, in heat sink.
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Ts—Primary 10,000 ohms, secondary 1000 ohms. Center taps, if any, not used.
Ts+—Primary and secondary 100 ohms, 2-watt rating or more.

QST for



Notes on the “Vacation Special”

A Tunable I.F, Filter for the BC-454 And An Improved 50-Watt Tran-
sistor Modulator for the BC-696

BY R. F. LATTER.* W2YFM

which have greatly extended the uscful-

ness of the “Vacution Speeial.”1 A simple
tunable if. filter was added to the BC-45% re-
ceiver to increasc the set’s sclectivity, and
modificaiions were made to the transistor mod-
ulator to increasc the output from 30 to 50 watts
so that the Vacation Special would have a great-
er range on a.m. phone.

Tms article describes two improvements

Tunable LF. Filter

Tig. 1 shows the circuit of the i.f. filter and the
modifications nceessary to the BC-454 receiver.
S, it d.pd.t. slide switch, determines whoether
the sccondary, Ly, of the third 1415-kHz. if.
transformer is connected in its normal fashion
or to the filter. When the filter is switched in,
the recciver’s 1415-kHz. if. signal is converted
to 455 kHz. in V,, and then passed through crys-
tal filter Y,Y, to a 455-kHz. if. amplificr, V,,.
The signal is detected by CR,, and CR,, and
the resulting audio is amplified by V., and fed
to the grid of the 12A6 audio amplifier. S,, is
used to remove power from the filter when the
circuit is not nceded.

Fig. 2 and the photographs show the location
of the filter's major components and the control
linkages. The filter fits in the space formerly oc-
¢npied by the dynamotor, und poswer for the
modified BC-454 is supplied through the socket
in the back of the receiver. A simple lever was
made from a 1Ve-inch length of scrap aluminum,
and onc end was secured with two 6-32 nuts to

~179 Pittsford \Wayv, New Providence, Now Jersey 07974,
L Latter, ‘*“The 'Vacation Special,” '’ QST, May, 1967.

R

Side view of the BC-454 showing the tunable i.f. filter
at the rear of the unit and the mechanical linkages
used fo operate the filter.
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A look at the front panel of the modified BC-454. As

the labels at the left indicate, the top linkage (T,) tunes

the filter, the middle linkage (S,,) switches the filter in

and out of the circuit, and the bottom linkage (S,,) con-
trols power to the filter.

the slug in 7. A hole was drilled in the lever’s
opposite end to accommodate a lengih of heavy
steel wire from a clothes hanger. The wire was
sccured to the lever, and then it was extended
bevond the front punel through an T.shaped
uluminum bracket that had been drilled to fit
under the existing muachine screws that faustened
the «luminum cover to the front panel. A simple
loop handle was made at the frce end of the
wire.

Similar arrangements were used to extend §,,
and S, so that thev would be accessible from
the front panel. In order to transform the verti-
eal action of 8,, tn horizontal motion, the small
triangular aluminum bracket shown in the side-
view photograph was attached to the cabinet in
such a way that the bracket could use a conve-
nient cover-fastening machine screw as a pivot.
A short piece of cont-hanger wire was bent
around 8,, and connccted to the bottom of the
bracket, and a longer scction of fhe wire wus ex-
tended from the bracket to the front pancl. The
cout-hanger linkage for S,, was simply bent
around the ball handle with a pair of long-nose
pliers. J,, was mounted on one side of the re-
ceiver near J,, (Fig. 2), and J;, was mounted
on the other side near J,,.

It is best to initially aligned the unit with a
signal gencrator. After 7, is adjusted so that
Viu oscillates at about 965 kHz.. feed a 1415-
kHz. unmodulated signal in J,,. With the bh.f.o.
turned on, adjust 7, for best skirt scleetivity,
tuning the set first to receive upper sideband
and then lower sideband. If possible, before a
final scetion is made, try different scts of crys-
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BC-454 RECEIVER

Fig. 1—Partial diagram of the BC-454, and the schematic of a tunable i.f. filter for the receiver. Components
marked with a black dot are original parts and bear original identification numbers for ease of following the
circuit. Capacitors marked SM are silver mica; others are disk ceramic, except a 0.1-uf. capacitor which is
paper. Resistors are l2-watt composition. RG-58/U, RG-59/U, or low-capacitance audio cable can be used
between P, and P; and between P; and P;. Mechanical linkages from the front panel of the receiver tune Ty's

MIXER

TUNABLE FILTER

1.F. AMP,
BUBA

:JI'.’: E

%

EXCEPT AS INDICATED, OECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (uf.);
OTHERS ARE IN PICOFARADS ( pf.oORuut);
RESISTANCES ARE IN OHMS; X = 1000,

primary and switch S, and S,;.

+250V.
AUDIO AMP. (_o, [:
V28,
153
] 3
RiO 6UBA 6UsA
4 4 |5
slig
SiA > No—>2.6VAL,
© 0 > +250V.0.0

I;} GND,

CR,,, CR,,~1N34A or similar germanium diode.

Jies J11s 120 J15—Phono jack.

P,, P, P, P,—Phono plug.

R,,~1-megohm audio-taper control.

S,,—D.p.d.t. slide switch.

S,,—D.p.s.t. toggle switch.

T, T;,—455-kHz. i.f. transformer (Lafayette 32 H 0946).
T,—965-kHz. oscillator coil (Miller A-320-C).
Y,—448.666 kHz. (Channel 323 surplus L. crystal).
Y,—450.000 kHz. (Channel 324 surplus Lf. crystal).



4|/ " Modulator Modifications

2 In response to a conviction that inereased
audio power would extend the range of the Va-
cation Special, tests were made which showed
F T7 that the Class B 2N174s overloaded at a mea-
| surced output level of 25 to 30 watts. Each of the
T8 V2 cxisting 2N174s was then paralleled with anoth-
er 2N174, and a 25-volt, 10-ampere filament
Q . [ transformer substituted for the original modula-
SEH 3/2 tion transformer. These changes resulted in
| vl Y2 zood waveform at 50 wutts‘ or so output mea-

Vi sured across a 5000-ohm resistive load.
The modified modulator wus connected to the
6U8A T6 Vacation Speeial, and the BC-696 transmitter
\ loaded up to 756 watts; however, the results were
Ji2 JI3 little better than before, und the waveform was
oddly unsymmetrical. Realizing that this might
—/ be due to d.c. saturation of the modulation
TO FRONT Fig. 2—Parts layout of the tunable if. filter, transformer, I added (', und L, (Fig. 3), und the
PANEL problems deseribed disappeared. Further im-
provement was made by substituting a 1000-uf.
tals and note the performance of the filter when  filter capacitor, €7y, for a 50-uf. unit in the origi-
ssh. signals are tuned in. Be sure to adjust the  nal circuit. This eliminated a small amount of
mechanical linkage to 7'; so that the tuning  hum from a battery charger when the Vacation
range is optimum, and adjust control £, so thut  Special was used as a standby emergeney rig.
signal levels are nearly the sume with the filter ('R, was added to eliminate the undesirably

A

o)

\
J

in the cireuit as with it out. Finally, lubel the (Continued on page 160)
front pancl controls us shown in one of the
photographs. MODULATOR
When the set is properly aligned, single-signal e
reception is possible: however, for best results, Q6,

since ARC-5 receivers do not have u.g.c., man-
ually reduce the receiver gain when loud signals
are present. 2nIT4

T 2
Hav., |
K2 I
P.TT. LINE l

Fig. 3—Circuit of the modified solid-state modulator. Capacitors are electrolytic, except C,, which is oil

filled. Capacitance is in uf. Resistance is in ohms; K = 1000. Resistors are Y2-watt unless otherwise noted.
C,~For text reference. T,Driver transformer, 10,000-ohm primary to 1000-
CR,;—Silicon, 50 p.i.v., 750 ma. ohm secondary (Lafayette 99 H 6124 suitable).
1,—3-terminal microphone jack. T.~Driver transformer, 48-ohm primary to 16-ohm
K,—12-volt d.c. relay, s.p.s.t. with 10-amp. contacts. secondary (Thordarson TR-61 or equivalent).
L,—8-henry 150-ma. filter choke. T,—Modulation transformer, 115-volt primary, 2.5-volt
P,—5-pin male plug (Amphenol 78RS5). at 10-amp. secondary (Stancor P6454 filament
R.—10,000-chm audio-taper control. transformer or equivalent).
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Inductance And Q of Modified
Surplus Toroidal Inductors

BY EDWARD E. WETHERHOLD,* W3NQN

The inexpensive 388- and <44-mh.
toroidal inductors that have been so
widely used in amateur RTTY filters
are useful in other filter applica-
tions, too, because of their small
size, negligible external field, and
high Q. They can be easily modified
to obtain a considerable range of
inductance values for particular filter
designs, as described in this article.

g modern network synthesis' method is
Tmp:tble of producing filter designs which in

many wiys are superior to those produced
by the usual image-parameter desigu method.
Of the several modern filter types available,
such us the Butterworth, Chebishev, elliptic-
function (also known as Chebishev-Cuuer), and
others, the elliptic-function type appeuars to be
best suited for amateur radio applications be-
cause of its sharp selectivity and because it is
possible to predetermine the passband and stop-
band attenuation response so that it does not
exceed a specitied maximum value in the pass-
hband and does not drop below a specitied mini-

# }{oneywell, Inc., Annapolis Operation, Test Instru-
ments Div., P.O. Box 391, Annapolis, Marvland 21104.

' Wetherhold, **An Amuateur Application of Modern
IFilter Design,” QST, July, 1966.

mum value in the stopband? However, to realize
the optimum performance possible with the
elliptic-function filter, it is necessary that high-@
{50 or more) inductors be used. In the r.f.
rauge, where air-core inductors are generally
used, there is usuully no problem in obtaining
the required inductor ; however, in the audio
range, special and costly toroidal or cenp-core
inductors are necessary., Fortunately, surplus
44- and 88-mh. toroidul inductors are available
to the amateur at reasonable prices. These un-
potted toroidul inductors have acceptable @
above 1 ke. for application in elliptie-function
filter designs and, in addition, by the simple
removal of turns, these inductors can provide
any value of inductanee less than 83 mh.

This article, in addition to discussing some of
the surplus inductor characteristies, will provide
a tabulation of inductance versus turns removed
which will be useful in determining how the odd
values of inductance required by the modern
design of elliptic-function flters may be obtuined
easily and inexpensively.

*Hince 2 specific minimum stopband attenuation is re-
quired tn most filter applications, any excess attenuation in
the filter performance ix obtained at the expense of the filter
performance in the remuinder of its frequency range. In
the dexign of the elliptic-tinction filter, it is poxsible to enn-
trol the stopband attenuation to meet. the specific minimuwmn
attenuation desired and thereby obtain a theoretically op-
timum response. This reasoning has been substantiated by
analysis and experimentation and is discussed in the article
** Elliptie-Function Low-Loss Filter to the Rescuel” by
Rubinstein and Sleven, 3Microwares, December, 1966,
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The inductor package
as received, top left,
and steps in removing
one inductor from the
package. The two coils
have been connected
in parallel in the in-
ductor assembly at the
lower right. Note that
the two leads with
sleeving are connected
together, as are also
the two leads without
sleeving.

QST for



Preparation of Toroidal Inductors

The toroidal inductors used by the author for
this study were obtained from Buchanan® at the
relatively low price of $1.50 postpaid for a
package of five inductors of a single (ype of
either the +1- or 88-mh. value. The accompany-
ing photograph shows the inductor package as
received and illustrates the steps that are required
until one inductor is ready for use. After the
cyvlindrical metal protective cover is removed,
the adhesive tape backing is cut to remove une
inductor from the stack. The tape is then care-
fully pulled off from the four leads and the
inductor is then ready to have its leads tinned.
If an inductance value other than the unmodified

3 Elliott Buchanan & Assocviates, Ine. 1067 \andana
3oulevard, Oakland, California 94610, On the lsast (loast,
the inductors are obtainable from L. S. Van't Slot, 3027
Passaic Ave,, Stirling, N. J. 07980. A nuwber of additional
sources of supply can be found in *‘ flam-Ads" each month
in QST.

value is desired, turns must be removed until
the desired value is reached.

The author has noted three different (ypes of
insulation used on the windings of the mauny
inductors purchased over the past two years,
and each type of insulation responds best Lo o
particular removal procedure. The grecu-colored
insulation appears to bhe unaffected by cither
heat or the standard corrosive stripping paste,
and the most convenient removal procedure is
that of scraping the insulation off with u razor
blade. The hronze-colored insulation is con-
venicntly removed with General Cement’s
“Strip-X,” No. 26-2 (2 oz boltle for $0.78).
The third insulation type, a reddish-bronze
shade, is easiest of all to strip since all that is
required is heating the wire to be tinned with a
hot soldering iron while fushing with a little
sulder. The insulation vaporizes, leaving the wire
tinned and ready for connection.

TABLE 1.

Tabulation of Inductance vs. Turns Removed For
88/22 mh. And 44/11 mh. Toroidal Inductors

7,/{’:’;;’"/;;; zju ol Tnductance in Millihenrys
From I?rnr; 7777777777777 Clonncction of 22-mh. Windings Connection of 11-mh. Windings
Each Inductor (on 88-mh. Inductor) (on 44-mh. Inductor)
Winding | (Total) Serdes Parallel Series Parallel
0 0 88.0 22.0 43.6 10.9
10 20 $3.6 20.9 0.4 10.1
20 10 79.2 19.8 37.4 T 935
30 60 74.8 Y 34.4 8.60
10 80 70.6 17.7 31.6 7.90
50 100 564 166 288 7.20
60 | 10 (2.2 156 26.2 655
70 140 58.2 T 146 23.8 1 sws
K0 60 54.4 13.6 214 5.35
90 | 180 50.8 12.7 19.2 1.80
100 200 172 11.8 17.1 1.28
110 220 138 110 15.2 580
120 210 10.6 10.2 13.4 3.35
TT10 | 260 37.6 T 040 11.6 200
140 250 31.6 8.65 0o 2.50
[ 150 300 31.8 7.95 — —
100 | 320 200 725 — —
170 310 26.4 T 660 — —
180 | 360 23.9 5.9% — —
190 380 215 5.38 — —
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Inductance Versus Turns Removed

Each - and 88-mh. inductor has two separate
windings which are separated by two spacers
visible on the toroidal inductors shown in the
photograph. The two windings may be connected
either in purallel or series aiding. One inductor
tyvpe provides 14 mh. with series connected
windings and 11 mh. with parallel connected
windings: the other provides 88 and 22 mh. for
the series and parallel connections, respectively.
{Note that when the effective inductor turns are
reduced by 14 by changing from the series to the
parallel winding conneciion the inductance is
reduced to 14 of its original value since induc-
fance varies as the square of the turns.)

Very seldom will the inductance requirements
for a filter design be the convenient values of
8N, 44, 22, or 11 mh. unless special efforts are
made to control the design results. More likely,
odd values greater than 8 mh. will be required
if u standard termination impedance of 500 or
600 ohms is desired?®. In these instances, the odd
inductance values can be obtained from the sur-
plus inductors simply by removing the proper
number of turns. The relationship between induc-
tance and turns removed for both the t4/11
and 88/22 mh. inductors is given in Table I for
either the series or parallel counections. If un
inductance between two tabulated values is de-
sired, the corresponding turns removed can be
oblained by simple straight-line interpolation.
For example, for an inductance of 60 mh. the
number of turns to be removed from each 22-mbh.
winding of an 88722 mh, inductor with series-
counected windings is 65.5 turns. Since the re-
moval of 14 turn is not convenient, 65 turns
should be removed from one winding and 66
turns from the other winding. 1t is recommended
that the same number of turns be removed from
each winding o maintain balance, although for
the series winding connection the desired induc-
tance probably could still be obtained if the total
number of turns were removed from only one
winding.

Using ‘Table I, the filter designer is able to
obtain any inductance value between 2.5 and
<% mh. with only one toroidal inductor. Of conrse,
induetance values greater than 8% mh. can be
obtained simply by adding additional inductors
in series;: however, this becomes increasingly
impractical as the desired inductance values be-
come larger. T'wo 83-mh. inductors can be con-
veniently stacked vertically and held together
with & single 2-inch 6-32 machine serew in a
minimum of mounting arvex to make a 176-mh.
inductor. In the author's opinion, this is the
Inrgest value that should be used in a filter design
requiring two or more inductlances; otherwise,
ton much space will be required for the entire
filter. If the results of the initial filter-design

4 Tor example, sce the low-pass filter design on page 51,
OST, November 1967, or the bandpass filter design on page
23, QST, Sugust 1967, where the standard termination
values of 500 and 600 ohms were used.
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caleulations require inductance values too large
to be practical because of space limitations, the
filter source and load resistance values can be
reduced and the inductunce design vulues will
he reduced in the sume proporvtion to a more
convenient. value, preferably (for example) to
88 mh. Of course, the capacitance values will be
increased by the inverse proportion but this may
or may not be more of a problem than obtaining
the inductance values. There are many variables
to consider in realizing a practical and optimum
filter design nnd the data of Table I is presented
in the hopes of simplifying this task.

All inductances were iecasured to an aceuracy
of = 10 with a Hewlett-Packard 4260A Uni-
versal Bridge. There should be no difficulty in
obtaining any inductance value within the limits
of the tabulated data to an aceuracy of better
than 3 percent, which will be adequate for the
use of these inductors in u modern-design filter.

Q Versus Inductance

As previously stated, the use of high-¢) indue-
tors is necessary in constructing the elliptic-
function filter if the calculated performaunce
characteristics are to he achieved. Consequently,
some knowledge of how the inductor @ varies
with inductance is useful. The relationship of
versis inductance of the 88/22 and 44/11 mh.
inductors in the series and parallel winding ar-
rangement, was measured and the results are
shown by the curves in Fig. 1. From these curves
und by following the shift from one curve to the
next as indicated by the urrows joining the curves,
one can quickly determine how ta obtain the
highest value of @ for a particular inductance
value. Note that 4 @ at 1 ke. of better than 30
is possible over the inductance range of 4.4 mh.
to 88 mh. by using either the -£4/11 or 88/22 mh.
inductors in their optimum induetance range.
This value of @, 30 or more, should be adequate
to produce satisfactory performance in the aver-
age elliptic-function filter design where the near-
est stopband frequency is separated from the

60
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Fig. 1 —Circuit Q versus inductance, for series and paralle!

arrangements of both 44- and 88-mh. inductors modified

as described in the text. The portion marked with an

asterisk was extrapolated from the upper part of
the 88/22 mh, curve.
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Fig. 2—Circuit Q versus frequency, for unmodified 44-
and 88 mh.-inductors. The series connection was used in
both cases

cutofl frequency by about one octave. As a
matler of fact, an inductor @ of even 20 will still
be adequate for this particular attennation re-
sponse slope, but the attenuation peaks probably
will be quite rounded or even missing. If a
slecper attenuation response slope is desired,
correspondingly higher inductor @ will be needed
to achieve the desired response.

An inferesting fact, obvious from Fig. 1, is
that a distinet but not substantial increase in @
is possible in the 3- to 11- and 22- to 44-mh.
ranges by changing trom the 85/22 mh. inductor
to the 44/11 mh. inductor. Before the compara-~
tive evaluation wus made between the two indue-
tor types, the author incorrectly assumed that
a substantial increase in Q would result by using
the 44/11 mh. inductor instead of the 88/22
mh. inductor over these ranges, but this was
determined not to be the case. The 44/11 inductor
() is higher than the 8%/22 inductor @ only by
a factor of about 1.15 in the inductance ranges
mentioned — not a sufficient increase to warrant
the separate purchase of the £4/11 mh. inductor
if extra 88/22 mh. inductors are on haud. The
latter can be easily modified by removal of turns
to cover the 5.4- to 8X%-mh. range and still pro-
vide a value of () that generally will be adequate.
Nevertheless, the 44/11 mh. inductor does pro-
vide an inexpensive and convenient way of im-
proving inductor ) and should be used whenever
possible.

Only one winding of either the 38/22 or
44/11 mh. inductor may be used to obtain 22 or
11 mbh., respectively; however, if thix is done,
the inductor @ will be approximately only oue-
half the value possible with the parallel winding
connection. As compared to the use of only one
winding, the use of two windings in parallel
reduces the inductor resistances by half although
the effective number of turns {which determines
inductance ) is not. changed. The lead connections
for the parallel winding connection are shown in

the photograph.
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Q Versus Frequency

The () versus frequency of the two inductors
in the series winding connection was evaluated
from 1 ke. to 30 ke. and the results are shown
by the curves of Fig. 22. Both inductors have @'s
above 40 between 1 and 40 ke., with the @
peaking at about 150 between 5 and 10 ke. The
@-curve for the parallel winding connection of
both inductors was essentially the sutne us for
the series connection.

Therefore, if it iy desired to apply these
inductors in the construetion of a modern-design
filter where high @ is inportant, the significant
frequency parameters of the filter, such as the
cut-off and peak attenuation frequencies, pre-
ferably should be chosen to be greater thau 1 ke.
and less than 40 ke. If this is done, the expected
and desired roll-off and sharp attenuation peaks
in the filter response will generally result. For
example, note the relative attennation response
of the previously mentioned references,* where
the critical frequency parameters are all above
1 ke. except in one instance where the low-
frequency peak attenuation of the bandpass filter
is at 632 c.p.s.

Procedure Used in Measuring Inductor Q

The inductor @ for the curves of Figs. 1 and
2 was measured with a Type 260-A Boonton
()-meter, using auxiliarv resonating capacitors
(Heathkit Capacitance Decude, Model 1DC-1
with additional outboard mylar capacitors when
necessary) aud an external audio oscillator. The
()-meter operates on the principle of comparing
the resonant-frequency vollage peak, &,
{measured ucross the resonating cupacitor in
series with the inductor being evaluated) with
the voltage, ¢, induced into the series resonant
cirenit. The cirenit ) is then equal to /e and
is essentially the inductor  if resonating capaci-
tors of low dissipation relative to the inductor
dissipation are used. The fact that cireuit @ is
acbually being measured accounts for the vertical
axis label of “Circuit Q" on the two curve
sheets. Although the Boontun (-meter is opti-
mized tfor use between 50 ke, and 50 Me., it is
possible to determine ) below 50 ke. if the proper
correction factor is applied to the indicated .
For example, the correction factor employed ut
1 ke. was 1.23.

Conclusion

By using the data presented in this article,
the reader will be able to apply the surplus low-
cost toroidal inductors more intelligently in the
construction of high-performance modern-design
audio filters. The combination of Cleffe’s book®
and the surplus toroidal inductors now makes it
possible for the progressive radio amateur to
design and construct audio filters (above 1 ke.)
which will provide state-of-the-art performance.

CE

5 (teffe, ‘' Simplified Modern Filter Design,” John F,
Rider Publisher, Inc., New York City, 1963,
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ing approximately 3-volts peak outpul into

A 1 low-impedance load. It can be fed into a
vacuum-tube or transistor amplifier stage if
additional output is required. Coil data is given
for the popular tuning ranges used with most
modern communications equipment.

Circuit Details

Two bipolar transistors, @y und Q» (Fig. 1), are
used. @y is used in a Colpitts circuit; Qu performs
ax un emitter-follower for purposes of isolation
I3, a parasitic-suppressor resistor, was required
to clean up some random oscillation which re-
sulted from the use of a high-beta transistor
at (y.

Though the circuit is shown for use from a
150-volt d.c. line (VR-150 or 0A2 regulator line
recommended) in the station receiver or exciter,
it can be operated from a 12-volt source as well.
Lf this is done, the 7500-ohm 10-watt resistor
between the power supply and CRy should be
changed to a 100-ohm l-watt unit. Similarly,
other operating voltages ean be used if the drop-
ping resistor ix changed to a value {hat enables
(') to draw approximately 20 milliamperes of
current. ('yq, the feedthrough eapacitor, should
be mounted on the v.f.o. case and used as 1 B-plus
connector, thus helping to tilter the power lead
at r.f, level.

Tnm v.f.0. described here i3 eapable of deliver-

View of the back side of the v.f.o. A phono connector is

used as an output jack. A feedthrough capacitor is used as

a B-plus connector, and is located just above the output

jack. Ly is mounted to the right of Ji, just below trimmer

capacitor Ci.. Trimmer capacitor C; is accessible from the
top of the case.

Construction
Mechanical rigidity is always important if
a v.f.o. is to be a useful unit. In the waccom-
panying photos it can be scen that considerable
attention has bheen given ito the matter of
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EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

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

K* 1000

S.M.=SILVER MICA
F.T.=FEED THROUGH

Fig. 1 —Schemat'c diagram of the v.f.o. Fixed-value capacitors are disk ceramic except Ci1 which is a feedthrough type”
Resistors are Y2-wati conposition unless noted otherwise. All parts carry nunbers for identification purposes on the
circuit-board template. Significant parts are listed below.

CR;—9.1-volt 1-watt Zener diode (GE Z4XL9.1 or similar).

Ji—Phono connector, chassis mounting.
L1—See Table I
RFC;—Subminiature

Cs—Miniature double-bearing 35-pf. capacitor (James
Millen 21035 MK). See text.

Co—5 to 25-pf. ceramic trimmer, type NPO. (Erie type

1-mh. r.f.

557).
C;—Miniature 35-pf. variable {James Millen 26035).
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choke {J W. Miller
73F103AF).
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structural  soundness.  Aluminum  sheeting,
L6 inch thick, was used to form the chassis and
side plates for the v.f.o. All bending was done on
a sheet-metal brake, but the parts could have
been formed by hand while using a rawhide
hammer and a bench vise. A local machine- or
sheet-metal shop will often bend a chassis for
a couple of dollars ur less if the stock is precut
and marked when they receive it. Alternatively,
a wlility box can be used as a v.f.o. housing and
its walls reinforeced by adding thick aluminum
covers in place of those supplied. The actual size
of the v.f.o. case is not particularly important
provided all of the parts can be installed con-
veniently. The box shown here is 234 inches high,
215 inches wide, and 3% inches long. The
etched-circuit board measures 214 X 234 inches.!

V.f.o. inductor L is mounted on the rear wall
of the box, but is insulated from the enclosure by
a small piece of insulating board which is cen-
tered over a 94-inch diameter hole. This method
of mounting prevents the slug of /.; from being
affecied by chassis heating when the v.f.o. is
used as an integral part of a vacuum-tube
exciter or receiver. If the thermal path is not
broken up in this fashion, a drift problem often
results.

A Jumes Millen 39016 anti-backlash flexible
coupling is used between the shaft of (5 and the
dial mechanism to lessen stress on the v.f.o. box
and main-tuning capacitor. A Millen 10037 slide-
rule dial drive can be used with this v.f.o. as
was done with the W2YM IGFET v.f.0.® A dial
mechanism from a war surplus TU-17 tuning
unil can also be used if a less-costly, more-com-
pact dial is desired. A smoother tuning assembly
will result if a Millen 28035 MKBB variable
is used for Cs in place of the less-expensive Millen
21035 MK which is shown in the photo. If the

1 A scale-size template showing component, placement is
available from the ARRL for 25 cents. Send s.a.s.e. with
order. The Harris Co., 56 E. Main St., Torrington, Conn.
supplies etched-circuit boards for QST projects as does Mr,
John olinger, 215 [fairfield Ave., Michigan City, Indiana
46360, Write these suppliers for esxtimates,

2 Hanchett, "“The Field-Effect Transistor as a Stable
V.F.0. Element,” QST, December. 1966.

Bottom view of the completed v.f.o. The circuit board is
mounted by means of small aluminum L brackets (far
right). L is mounted on a small square insulating board
(see text) at lower left. Cs is directly opposite Li. C; is
to the right of Cs but is mounted on the top wall of the box.

ball-bearing variable is used, slightly more space
will be required inside the box.

Testing and Use

Initial testing can be done before the circuit
hoard is installed in the box. The board can be
connected to the rest of the components, tempo-
rarily, by using short lengths of insulated wire
for interconnection. With power applied, listen
on a general-coverage receiver for the v.f.o. signal.
It should be quite loud if a lead is run from J; to
the antenna post of the receiver. If the v.f.o. is
operating, mount the board permanenily in the
box. 1f not, check for shorts between the etched-
cireuit lines, and look for poor solder joints, or
improper wiring. Make sure the rotors of Cj,
Cs, and C7 are grounded to the chassis.

(Continued on page 158)

TABLE I
Freq. in MHa. In (uh.) AMiller No. Cy (pf.) O (pf)
1.7 to 2.1* 51 to 125 42A104CBI $20 1000
3.0 to 4.0 50 to 95 42A225CRI 390 470
5.0 to 6.0 12.0 to 18.7 49A155CBI 390 470
6.5 to 7.5 6.05 to 12.5 42A105CBI 390 470
7.5 t0 9.0 2.4 to 4.7 42A476CBI 390 470

*Jse 2,5-mh. r.f. choke at ['Cy for L0-meter operation.

(oil, capacitor, and frequency-range data for the solid-state v.f.0. I'requency can be extended beyond both the upper
and lower limits given here for each range, by adjustment of Li and C7. Ranges given include popular v.f.o. ranges for
s.8.b. receivers and exciters using 455-kHz. and 4-MIHz. filters. Data is also given for 160-, 80-, and 40-meter v.i.o0,
operation, The 7.5- to 9.0-MIIz. range covers the common v.f.0. tuning range for v.h.f, operation (8 to 8.5-MIz.).

September 1968
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r'[\HE portable station shown above ready to
L go was built by Robert W. Vreclund,
W6YBT, and Russell A. Ritschman, W6AST, for
tiking on camping trips where everything has
to be packed in, including the power supply.
The rveeciver features un idea that deserves
consideration—use of prefabricated modules,
now available in manufactured form, to mini-
mize assembly work wund get the benefit of
compact construction. As shown by the accom-
panying block dingram, all main sections of the
receiver are units of this type, modified where
necessary to get the desired ham-band perfor-
mance. For exumple, the iunable if., « readily-
available broadeast tuner, wus maodified by sub-
stituting a small tuning capacitor to tune an i.f.
runge of 100 ke, 1810 to 910 ke.) The 455-ke. if.
in the module wuas opened up to allow @ me-
chanical filter to be inserted for good adjacent-
rhannel selectivity. In the b.f. converters, sepa-

R

Prefabricated

Portable

rute vrvstals were used for 100-ke. ranges in the
$0- und 40-meter bands, five heing required for
2500-4000 ke. and three for 7000-7300. (A fourth
erystal was added for 7300-7400 in order to
bring in time signals). In each runge padding
capacitors are switched in to center the rf.
tuning in the runge.

Although the transmitter does not use com-
mercial modules it is equally compact. All sol-
id=state, it hus a v.fo. covering 3500-3800 ke.
tthe transmitter i cag. only) followed by a
two-stnge cmitter-coupled buffer, two driver
stages in cuseade, and a 2N3879 final amplifier.
With 2 12-volt supply the power output is &
watts on 80 meters and 3% watts on 40: these
outputs can be upped to 12 and 6 watts, respec-
tivelv, by increasing the supply to 21 volts,
There is also a built-in keying monitor and an
rf. voltmeter civenit for checking output. Bur-
wess CD-208 nickel-cadmium batteries, weigh-

< ~0
7 Mc. CONVERTER MESH?#EI%AL
| INTL CRYSTAL | COLLINS
TRC-48 F455 FB 2|
300-148 + *

r"{} O—l & 1. F.TUNER AUDIO
[ N ?I_ O—+— LAFAYETTE > LAFAYETTE
{;}_:H___I [ o ) OK-633J Or=544

T TT
3.5-Mc.CONVERTER Tuning #
INT, CRYSTAL
™1 rRc- 48 — 8.F.O. Uu.S.8.
320-149 INT. CRYSTAL
TRO-7H LseQ
-0 O o o3
r 0¥ T 7
L G S

Block diagram of the receiver, showing the prefabri-
cated modules used in the assembly.
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Not a cubic inch wasted herei This is the
receiver in its 3% by 4% by 4%:-inch box
with the cover removed. The tuning capaci-
tor for the tunable i.f. is visible in the cen-
ter, in line with the dial. Crystals for the
80-meter converter and the b.f.o. are at the
near edge, and the speaker is on the far
wall

The transmitter is in the same size box as the re-
ceiver. Separate aluminum boxes house the v.f.o.
(center) and the driver stages at the rear. The coil
mounted vertically at the right center is the final tank
coil; above it are the slug-tuned antenna coils. The
coil at the rear right is a loading coil for 80 meters.

iy,

The receiver and transmitter fit side-
by-side in a camera gadget bag,
with a little room left for squeezing
in extra antennas. Extremely com-
pact construction such as this doesn’t
lend itself to ready duplication, ob-
viously, but careful planning can
crowd a lot of components into a
small space.

September 1968

ing 314 pounds each, are used for transmitter
power, and arc good for six to ten hours of op-
cration without recharging.

Transmitter and receiver each weigh about
4 pounds, und with the essential accessories
the complete station weighs only 9% pounds.
However, the receiver and transmitter ure or-
dinarily bolted together und carried in a cam-
era gadget bag, making a 13-pound package,
including extra antennas.

The 80-meter antenna ordinarily used is a
55-foot end-fed wire with cight 33-foot radials
as o counterpoise. A 33-foot antenna is used on
40 with the counterpoise, and this same com-
bination can ulso be used on 80 hy cutting in
the loading coil shown in the transmitter pho-
tograph. There is nlso provision for using a
center-fed 66-foot dipole on 40,

Operating “on location”, numerous 400-mile
contacts have been made on 40 meters with
this equipment, und it has reached out to 200
miles on 80 under similar conditions, 57—
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appecarancc may be.

The usual cleetronic experimenter’s serap box is an almost limitless source of resistors,
capacitors, coils. tubes, mecters and whatnot. Many of these components were probably
salvaged from old radios. defunct TV sets. and discarded ham equipment, and have heen
saved with the assumption thal they could be used again in some future project.
However. scrap bhoxes arc usually stored in radio shacks, or in damp ccllars. or in un-
heated barns. and expericnce has shown that such components should never be used
without first checking their clectrical conditlion. no matter how favorable their outward

Beware the Scrap Box

BY MORTON H. BURKE,* K2ENU

convenience and a money saver to the

clectronie  experimenter. But a faully
component can endanger the succeess of any
electronic building or repair project. Completed
equipment can’t work properly with such things
as leaky electrolytic eapacitors, sticky meters, or
shorted transistors. To make malters worse, one
faulty component can cause the failure of other
perfectly good parts, and many hours can be
wasted in seeking out and replacing the respon-
sible component, The purpose of this article is
to point. out the manners in which many of the
common serap-box items can be defective, and to
describe methods of checking them before they
are wired into equipment.

In the following procedures it will be assumed
that the experimenter has an ordinary volt-
ohm-meter that works on all ranges, and for all
functions.

Usmc sulvaged components is both a

Resistors, Controls, Switches

The ordinary carbon compuosition resistor will
change its ohmic value with time. The resistance
value should be checked with an ohmmeter
before the resistor is used. High-tolerance re-
sistors, H-percent types, after long periods in
damp storage, may become L0-percent. or 20-
percent. resistors. Cracked resistors should never
be used becuause they are almost certain to be
unstable when they heat up in normal circuit
operation.

Wire-wound resistors are normally much more
stable than composition resistors, but time and
rough handling may have cracked their hard
ceramic shell and broken the internal resistance
wire. Usually when a wire-wound resistor is
faulty, it’s open. However, resistors having a
slider for adjustment may develop shorts be-
tween turns, which reduce the resistance.

Deposited-film resistors of the older variety
{carbon) suffer from aging; the newer metal-film
units are much more stable. However, these
resistors cau be ruined by a seratch on the outside
of the shell which interferes with the spiral

#9 (ireenbrier Road, Oakhurxt, New Jcrs;:,;» 07755.
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grooving that is cut into the resistance coating
and which determines the ohmic value.

Poteutiometers are a favorite serap-box com-
ponent. Volume controls with switches on them
should be completely checked. On/off switches
on volume controls are notoriously poor per-
formers after lyving arouud a year or so. An
ohmmeter should be used to check the switeh to
determine that the contacts close and open
properly 100 percent of the time. Switch the
control on and off at least five times. If it mal-
funetions once, it is unreliable and should not. be
used, because the switch section is either dirty
or not making proper eontact. (This applies to
other types of switches also.)

The resistance element should be checked by
placing the ohmmeter across the outer terminals
of the potentiometer to muake sure that it is not
open and is of the correct resistance value.
See solid lines of Fig. 1. Then place the ohmmeter
probes between an outer terminal and the ad-
justable-arm terminal, us shown by the dotted
line, to make sure that the movable contact is
not wpen ov intermittent. Rotate the poten-
tiometer shaft slowly while watching the meter.
1f the pot is noisy (caused by excessive necumula-
tion of dirt or corrosion particles under the wiper
contact), the meter pointer will jump erratically,
or may even show an open circuit over part of
the rotation. If there is any sign of intermittency,
discard the potentiometer. No one wants a
noisy pot as a volume control, or as a jitlery
voltage adjuster for a power supply.

Fig. 1—Checking a potentiometer control. Connect an

ohmmeter across the outside terminals to check resistance;

connect the meter between one outside terminal and the
center terminal to check the wiper contact.
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Capacitors

Capacitors usuully fuil because they have
shorted internally. All capacitors that have seen
lots of voltage and heat may have been on the
verge of failure when they were salvaged. The
experimenter must determine if his scrap-box
capacitor is usable.

Mylar, paper, molded-paper, and ceramic
capacitors cuu all be checked in the sume manner
with an ohmmeter. Set the ohmmeter on the
highest resistance range sud connect the meter
probes across the capacitor being checked. Since
these cupacitors are noupolarized, it makes no
difference how the leads are cunnected. 1f the
capacitor is normal, the meter pointer should
suddenly deflect toward zero the moment the
ohmmeter leads touch the capacitor, and then
rapidly move back toward the high-resistance
end of the scale as the capucitor charges up.
A shorted capacitor will be indicated by the meter
pointer staying at the low-resistance end of the
scale. If the capacitor is open, the meter pointer
will not deflect toward zero. The capacitor
should be checked for leakage by noting the
value of resistance after 5 seconds of charging.
(Note: If it is necessary to repeat u check, the
capacitor must be discharged before the ohm-
meter probes are reapplied to the capacitor
terminals. This can be accomplished by shorting
the cupucitor leads together.) The leakage re-
sistance should be greater than 10 megohms if
the capacitor is to be considered usable. 1t is
difficult to check capacitors of less than 0.001 uf.
by this method because the meter dips will be
negligible. These capacitors usually do not
change too much in value because of storage
conditions, and a leakage test should be adequate.

The “wet” or “paste’” type of electrolytic
capacitor is the most notorious scrap-box villain.,
If kept in storage for a long period of time, suy
six months to a year, this component may dry
out and become more of a resistor than u capaci~
tor. When normal voltage is upplied, a defective
electrolytic may draw excessive current, heat up,
short out, and destroy itself. To check an elec~
trolytic cupacitor, the d.c. voltage should be
applied gradually, starting with a value equal
to about 10 percent of the capacitor’s voltage
rating, and working up to the full rated voltage,
while the leakage current is mounitored. Because
these capacitors are usually polarized, the test
setup should be connected as shown in Fig. 2
with due respect to the indicated polarities. A
1000-ohm resistor is used to limit the charging
current and also to provide a safe way of monitor-~
ing the leakage current without damaging the
power supply or meter in the event that the
capucitor shorts under voltage. The leakage cur-
rent in amperes can be found by Ohm'’s Law,
dividing the voltmeter reading by 1000. Or, the
leakage current in milliamperes will be the same
as the voltmeter reading in volts. (The latter, of
course, holds true only if the test resistor hus
a value of 1000 ohms.) As the applied voltage is
increased, the cupacitor dielectric reforms, caus~
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1000
VARIABLE
VOLTAGE

SUPPLY : i\

Fig. 2—In checking on electrolytic capacitor, the d.c.
voltage should be applied gradually up to the rated
voltage of the capacitor. (The voltage can be varied by
using a Variac, or similar autotransformer, in the primary
circuit of a high-voltage d.c. supply having a separate
high-voltage transformer.) With a 1000-ohm resistor, the
leakage current in milliamperes should be the same as the
meter reading in volts.

ing the leukage current to decrease. So, for best
aceuracy, start out with the voltmeter switched
to a rauge corresponding to the voltage rating
of the capucitor and, us the voltage falls off,
switch to u lower range to keep the pointer in
the readable part of the scale. For most applica-
tions, even where large capacitors of 50 to 100
uf. are checked, the leakage current at maximum
working voltage should not e¢xceed 5 ma. The
exact allowable leakage current is a function of
both the capacitance and the working voltage,
but the 5-ma. figure is a good guide. Cupacitors
with a greater leakage current than this should
not be used. After checking, be sure to discharge
the capacitor by means of a short across its
terminals before handling. Use a well-insulated
wire for shorting. Under no condition should u
voltage higher than the listed rated voltage be
applied to any capacitor.

“Dry” electrolytiec capacitors of the tantalum
type do not usually suffer from the aging prob-
lem: but high-capucitance high-voltage tantalum
capacitors are expensive, and are not likely to be
found in most scrap boxes. However, transistor
equipments use may capacitors of this type in
low-voltage applications. If you happen to have
salvaged any of these units, they should be
checked in the same manner.

R.F. Coils

Many of the r.f. chokes and slug-tuned coils
often found in scrap boxes ure wound with very
fine wire, und can easily be dumaged if they are
simply thrown in a box along with other ¢com-
ponents. Also, in the process of unsoldering these
coils to sulvage them, quite frequently the ends of
the winding become unsoldered from the termi-
nals. Su, if the ohmmeter shows an open circuit,
check the terminal connections with a magnifying
glass before discarding. The normal d.e. resistance
of r.f. chokes is often given in catalogs. If the
resistance meuasures more than 20 percent less
than the rated resistance, the chances are good
that there are shorted turns, which will ruin the
performance.

Power Transformers and Filter Chokes

Iron-core transtormers and chokes do not like
humidity. Six months or so in & damp cellar can
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SR
gR
Fig. 3—The voltage of power transformers should be

checked, preferably while loaded with resistance (R)
to draw rated current from the windings.

{IZvAC

cause the insulation to deteriorate. The windings
should first be checked for continuity and for
voil-to-core shorts with an ohmmeter. To elimi-
nate moisture that might cause an insulation
breakdown wheu power is applied, the unit
should be buked in an oven (the kitchen stove
will do) for four hours at approximately 180
degrees F. After the bake-out, the windings
should be rechecked with an ohmmeter, and the
insulation resistance between the windings and
the core shonld be noted. This measurement
should be taken on the high range of the vhm-
wmeter, and the meter probes should be placed
between each winding terminal und the metal
case or frame. The insulation resistance should be
greater than 50 megohms. A reading less than
this indicates that the insulation has deteriorated
to the point where the life of the unit may be
shortened.

The final check for a power transformer is
u voltage test where raied input is applied to
fhe primary and all secondary voltages are
read vn the a.c.-voltmeter section of the meter.
If it is at all possible, the secondaries should be
“loaded down” with resistance that causes the
rated enrrent to How through the winding. (Use

rating the resistor, or combination of resistors,
xhoutd have. See Fig. 3.) Under no conditions
should a transformer be overlouded.! Over-
heating us a result of overloading is the main
cause of insulation failure in power transformers.
Transtormer checking with voltage applied
should always be done with a fuse of appropriate
size in the primary circuit.
Batteries

If u salvaged battery is of the common Hash-
light or trausistor-radio tvpe and is over six
months old, it has a doubtful life expectancy.
A simple check for this type of battery is to

1 The point at which a power transformer becomes " over-
loaded " depends upon many factors, such as the type of
rectitier and filter, and whethier the vperation is continuous
or intermittent. A rough estimate of the overload point
can be wade by measuring the temperature of the core hy
means of & thermometer whose bulb is in guod thermal
contact with the core. In normal use, the temperature of the
core should he allowed to rise no more than about 70 degrees
1', ahove room temperature (to 140 degreex F. with a room
teraperature of 70 degrees). This will feel fairly hot to the
touch, — Fditor.
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tmeasure the output voltage before and during
the application of a load. Flashlight batteries
(zine-carbon) are 1.5 volts nominal, while the
transistor types are 1sually 9 volts. When the
equivalent of a [0-ma. load (100 ohms per
battery volt) is applied to the battery, the voltage
should not drop below 70 percent of its nominal
rating. Any battery that reads lower than this
should be discarded.

Silicon and Germanium Diodes

Both silicon and germanium diodes huve good
storage characteristies. An ohmmeter check will
usually be enough to determine the usability of
the unit. The diode should be checked in both
the forward and reverse directions. In the for-
ward direction the R X1 or R X 10 scule
should be nsed. The negative terminal of the
ohmmeter should be connected to the ecathode
(the cathode end of small glass diodes is indieated
by the multicolor bands), and the positive
terminal should be connected to the anode. The
ohmmeter reading in the forward direction should
be in the order of 50 to 500 ohms. Reversing
the meter leads checks the diode in the reverse
direction. The reverse resistance should be
greater than | megohm.

Should the need arise, a simple test can be
made to distinguish a silicon rectifier from a
germanium rectifier. When fully conducting,
silicon diodes have a forward voltage drop of
between 0.6 and 1.2 volts. (Germanium diodes
have a forward voltage drop of less than 0.5 volt
{usually around 0.3). By using the simple circuit
of Fig. 4, the voltage drop can be measured across
the diode in question while it is conducting
10 ma.

Fig. 4—Silicon diodes can be distinguished from ger-

manium types by measuring the voltage drop across the

rectifier, as described in the text. The 150-ohm resistor
must be used to limit the current to 10 ma.

Meters

Meters are fragile devices that may suffer if
not stored carefully. When a meter is sulvaged,
it should be c¢hecked for calibration and
“sticking.” Fig. 5 shows the simple sctup
reqitived to vheck the action of a voltmeter
(Fig. 5A) or ammeter (Fig. 58). If the meter
poiuter appears to clear the dial fuce at all points
in its travel, sticking is usually caused by dust
or corrosion getting into the bearings, or hy
foreign matter between the coil and magnet in
the case of moving-coil meters. Ciradually chang-
ing the voltage in Fig. 5A, or the resistance in
Fig. 51, should cause the meter needle to vary
smoothly. A sticky meter will suddenly “hang
up’’ orstay at one spot, even though the current
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VARIABLE +
VoLTAGE

SuppPLY 0.C. VOLTMETER

UNDER TEST

(8)

Fig. 5—Checking a d.c. voltmeter (A) requires a d.c.
supply having an output voltage at least as great as the
maximum-scale meter reading. The input voltage can be
varied as suggested under Fig. 2. The calibration can be
checked by connecting another voltmeter of known accura-
cy, and having a maximum-scale reading at least as great
as that of the meter under test, at the points marked **X."

In checking a d.c. current meter (B) Ri should have a
value of 1.5 divided by the meter full-scale reading in
amperes (or decimal part of an ampere). The variable
resistor, Rz, should have a value of about 10 times Ri.
Starting at maximum resistance, Rz should be decreased
slowly to determine the point at which the meter ''sticks.”
If it is desired to check the calibration, another meter of
known accuracy and having a maximum-scale reading at
least as great as that of the meter under test can be con-
nected in series. The two meters should read the same.

through the coil is changing. Tapping the meter
face gently will usually cause the pointer to
deflect to its proper position. Obviously, a meter
that sticks is unreliable and cannot be depended
upon to give an accurate indication. Since
serap-box meters are usually expendable, the
cleaning job that should be done by factory-
trained experts can be attempted by the experi-
menter. In fact, it should be a part of every
experimenter’s experience to at least try to fix
a sticking meter.?

Vacuum Tubes

Salvaged vacuum tubes should always be
tested before being used. The filament should
tirst be checked with an ohmmeter to make sure
it is not open. The pin connections can be ob-
tained from a standurd vacuum-tube manual.
Persons not having a tube tester can take
advantage of the free testers stationed at drug-
stores and supermarkets in making emission
tests and checking for shorted elements.

2 Meter movements are highly delicate, and the chances
of an amateur successfully disassembling and reassembling
a meter mechanism are probably less than 50-50, unless he
has the tools and touch of a jeweler. However, in the case
of surplus or ordinary run-of-the-mill meters that are other-
wise not usable, it may be worth a try, since the cost of
professional repair usually comes close to the purchase
price, — Editor,
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Transistors

Transistors are sometimes marked with a stand-
ard EIA (Electronic Industries Association)
number. This number is the key to the terminal
configurations and the transistor type. Ouce
the EIA number is known, complete specifica-
tions can be obtained by reference to transistor
handbooks available on the market. Transistors
are sturdy components that can tuke long-time
storage in a scrap box. But it is recommended
that each salvaged transistor be checked for
opens or shorts before it is wired into equipment.
Careless checks with an vhmmeter may destroy
a transistor: the base-emitter junction is ost
susceptible to damage. However, measurements
may be made on a transistor with an ohmmeter
whose voltage between the probe leads is less than
4 volts. The R X 1 or the R X 100 resisiance
range on most ohmmeters meets this requirement.

Figs. 6 and 7 show how to connect an ohm-
meter to a transistor to check both its forward
and reverse coudition. Since a transistor is
somewhat similar to two diodes back to back, the
criterion for operation is that the base should not
be shorted to either the emitter or collector nor
should there be an open circuit between these
same terminals.

PN.P.
FORWARD

(A)

SCALE) SCALE}

Fig. 6—Ohmmeter connections for testing p-n-p transistors,

(A) for forward conduction, (B) for reverse conduction.

In both cases, two checks are made by transferring one

prod of the ohmmeter, as indicated by the dotted line.

Notice the reversal of meter polarity in (A) and (B).
See text for typical readings.

Fig. 6.A shows the connections for checking the
forward conduction of a p-n-p transistor. With
the negative probe of the vhmmeter connected to
the base, the pusitive probe should be connected
first to the emitter, and then to the collector.
With either connection, the meter should read 50
to 500 ohms. If the reading is much more than
500 ohms, the transistor is probably open.

Fig. 6B shows the connection for testing reverse
conduction. It is the same as the circuit of (A),
except that the polarity of the meter is reversed.
With either connection, the meter should reud

(Continued on page 152)

N.P.N.
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== > ————
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Fig. 7—Same as Fig. 6, but for n-p-n transistors.
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Hunter Bandit 2000C

ote linear amplifiers and kit equipment

have been populur among members of the
ham fraternity for uite some time. The Hun-
ter Bandit 2000C falls into this category—a
high power linear amplifier availuble in kit
form. The 2000C is also available factory-wired.
The Bandit 2000C is rated at 2000 watts p.c.p.
input on single sideband or 1000 watts input on
cav. It is a bund-switched unit covering the five
popular low frequency bands, 80 through 10
meters.

The beart of the amplifier cireuit consists of
two Amperex 8163 tubes connected in parallel
and operating in a grounded-grid configuration.
These tubes feature instant filament heating,
Jdurable construetion, and relatively low distor-
tion products.

Drive from the cxciter is applied directly to
the cathodes of the amplifier tubes without the
use of any tuned circuits. The drive signal is

Top view of amplifier with cabinet and final amplifier
protective screen removed. Power supply components
are mounted on the right side of the chassis. The
exhaust fan for the amplifier tubes is mounted on the
rear wall of the r.f. enclosure. Parasitic suppressors
are connected to the amplifier plate caps from the
r.f. choke. Just to the right of the two large tuning
capacitors is the auxiliary loading control with its
associated capacitors located just below it.
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isolated from the filament supply by a bifilar-
wound choke.

Parasitie suppressors have been included in
the plate leads of the amplifier tubes to help
prevent v.h{f. oscillations. The output eircuit
of the amplifier is a pi network designed to
work into 50- to 70-ohm loads with a two-to-
one or less saww.r. An auxiliary loading control
is used to switeh in additional capacitance—
900 pi. total, in three steps—to supplement the
700-pf. regular loading control.

‘The self-econtained power supply uses u sin-
gle husky  transformer. High voltage is oh-
tained from a voltage doubler circuit which
supplies about 2500 volts under load. Ruther
than using several diodes in series for each leg
of the doubler, a single module-type rectifier
is nsed, making for a rather compact supply.
Six eapucitors connected in series provide un
effective high voltage filtering cupacitance of
23 uf.

Two separate front-pancl meters are in-
cluded in the 2000C. One meter allows the
measturement of cither the plate current or
plate voltage of the amplifier tubes. The sce-
ond meter is connected to u directional watt-
meter similar to the one deseribed by Bruenel
several yvears ago in (OS7. Either a 200-watt or
2000-watt range may be sclected. Hunter rates
the puwer reading to he accurate within plus
or minus 20 per cent.

Receive-transmit switching is aeccomplished
by two separate relays, both activated simul-
tancously by grounding one end of each of the
relay magnets. It is suggested by Hunter that
the grounding be accomplished through the
driving transmifter’s control circuitry. One re-
lay transfers the wexeiter signal through the
:1m|~liﬁcr. During receive, the cxeiter is con-
nected directly to the untenna. In the filament
center-tap lead a cathode-bias resistor has been
included to limit standby plate current. During
transmit, a sccond relay shorts this resistor al-
lowing normal plate current to flow.

Although the 2000C which we reeceived uat
Headquarters  for evaluation  was  factory

URriuene. “An inside Picture of Directional Watt-
meters,” QST, April, 1959.
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wired, the assembly of the kit should pose no
problems to ull but the most incxperienced
builders. A profusely illustrated and detailed
51-page instruction manual is supplied with the
kit., One feature that should be helpful to any
builder is that the schematic diagram is in-
cluded in three places in the manual so that
wiring progress can easily be checked.
Testing the Bandit 2000C revealed that it
meets the manufacturer’s specs. At the ruted
input of 2000 watts p.c.p. third-order distortion
was 30 db. below p.ep. and fifth order distor-
tion was down 55 db. Care must be taken to
carefully adjust the amount of cxcitation sig-
nal, as there is no al.c. circuitry in the 2000C.
We found that about 80 watts p.e.p. of driving
power was required on all bands to obtain the
rated input power. Harmonic suppression was
yuite good—2nd harmonic down 45 db., 3rd har-
monic down 55 dh. No particular TVI shiclding
is included, but little interference was experi-
enced in our strong-signal loeation with the tele-
vision sct right next to the amplifier~-RKITVF

Hunter Bandit 2000C Linear Amplifier

Height: 914 inches.

Width: 1574 inches.

Depth: 1314 inches.

Weight: 57 pounds.

Power Requirecments: 115 volts a.c.. 20
amp., 30-60 ec.p.s. or 230 volts a.c.,
10 amp., 50-60 c.p.s.

Price Class: $350 (kit form, with tubes)
#3500 (factory-wired, with tubes).

Manufacturer: Hunter Sales, Inc.. P.O.
Box 1128, Des Moinces, Iowa 50311.

Bottom view of chassis. The large coil at the top
of the photograph is the bifilar-wound filament choke.
Connectors along the left of the rear chassis wall
are from right to left: relay control, ground, input,
and output. The antenna transfer relay is mounted
near the coaxial output jack. The wattmeter com-
ponents are visible directly to the left of the antenna
relay on the side of the chassis. The large bar located
on the chassis divider is the silicon high-voltage recti-
fier. The metering shunt and multiplier resistors are
mounted on a circuit board located in the lower right
corner of the chassis. The terminal board mounted at
the upper right allows the amplifier to be set up for
either 115 v.a.c. or 230 v.a.c. operation. Just to the
left of this board is a relay and resistor, associated
with the standby protective circuitry.

%&Straysi

The PPuget Sound Council of Amateur Radio
Clubs will issue a ‘Washington State (Operating
Achievernent Award during 1968 Amateur Radio
Week this yvear. The certificate will be signed by
Ctovernor Daniel J. Evans. Out-of-state amateurs
must contact 10 Washington State hams, and
Washington State amateurs must contact 20 other
Washington State hams during the period September
I to September %. Send list of stations worked, dates,
and QTHs to The Puget Sound Council of Amateur
Radio Clubs, Drawer A, McChord AFB, Washing-
ton 98438, Be sure to include your own name, call
and mailing address!

— oo

A new item joins the comprehensive list of ARRL
operating aids. Op. Aid 14, now available without
charge, includes the RS'T system, u time conversion
chart, ending signals, the ARRL and ICAQ phonetic
alphabets, und steps to follow in an emergency.
Hend an s.u.s.e, to the ARRL Communications De-
partment, 225 Main St., Newington, Conn. 06111
for your copy of Op. Aid 14.

September 1968

Back Copies and Photographs

Back copies of QST referred to in QST
issues are available when in print from
our Circulation Department. Please send
cash, money order or check—75¢ for each
copy—with vour order; we cannot bill
small orders nor can we ship c.od.

Full size (8 by 10) glossy prints of
cquipment ST by staff
members (only) can be furnished at $1.50
each. Please indicate the ST issue, page
number, und other necessury identifica-
tion when ordering, and include full re-
mittance with yvour order—we do not bill

described 1n

nor ship c.od.

Sorry, but no reprints of individual QST
arficles are available, nor are templates
avuilable unless specifically mentioned in
the article.
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AHints =« Kinks

For the Experimente

cnrvant ta tiavw

GMT CONVERSION

POR years ['ve listened to and read the con-

tinuing controversy concerning the hundreds
of ways of modifying a clock face to simulta-
neously indicate local and GMT hours. Maybe
['m thickheaded, but I don't really nnderstand
why a fellow should go to the devious means of
finding a fuce to replace the one already built into
every clock ever made.

The solution is extremely simple:

1) Set the clock on GMT. Of course, this has
to be done for 12-hour time. To arrive at 24-
hour time, read the cloek directly for the an.
(GMT hours, und add 12 hours to get the clock
indication for the p.m. GMT hours. For ex-
ample, when the hour hand is on 1 think 0100
GMT when it 1s evening in the EST zone and
think 1300 GMT when it is morning in the EST
zone,

2) Learn to make immediate correction for
local time. This isn't difficult to do. The problem
with setting the clock in lncal time and converting
the reading to (iMT is that it just isn't done often
enough for a fellow to get it down pat. By doing
the reverse every time — many times esch day —
yvou look at your watch, you can gain experience
with the GMT to local time conversion for the pro-
cedure to hecome nstantaneous and automatic.

For yvears ['ve been a private aeronautical
pilot, amateur radio vperator, and marine pilot.
Although I used (GMT every time [ turned
around, 1 found it difficult to make the normal
conversion to (:MT. Every time | nceded the
time in GMT, [ had to stop, remember the factor
and add. I was always searching for new articles
like the vne that recently appeared in “Hints &
Kinks.” ' Now [ laugh at them. [ just look at
my watch and read GMT directly. If someone
asks what time it is, I automatically know,
without even thinking about it; if in the afternoon
the little hand is on the 9, it'’s 2 p.a1. in Arizona.
Morris (. Miller, W5YDN/Ki7TQD

RAISING PORTABLE ANTENNAS

THE long-wire und dipole are popular antennas
for portable use, but most amateurs find it
difficult to raise either radiator to any significant
height. Quite u few hours are usually spent at
portable sites while the more nimble hams climb
trees and secure the ends of the antennas.

One of the fastest and easiest methods I have
found to put up a dipole or long-wire antenna
is‘ to use a bow and arrow. For less than five

(‘a.rmthers, “GMT Clock Face,” QST, March 1968.
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dollars, most department stores have available
archery sets (for children) consisting of a bow
and four arrows.

To make use of a set, attach a lightweight
monofilament fishing line to the notched end of
the arrow. Have an assistant hold the spool so
that the flat edge of the spool will be facing the
generul direction of the arrow’s flight. When you
shoot the arrow, the line will unwind ott the spool
in the same manuer it would on a spinning wheel.

Shoot the arrow through the branches of the
desired tree und then attach the supporting line
for the antenna to the fishing line. Pull the
supporting line over the branches, untie it from
the fishing line, und secure it. Then rewind the
fishing line on the spool and make the next shot.

After a little practice, I've beeu able to reach
heights of uver 125 feet. This iy, of course, quite
a respectable height for a portable antenna. —
Michael M. Dodd, WA4LHQW

Fig. 1—A cut-down plastic bottle enables a soldering
gun to be hung on a pegboard along with other tools,

SOLDERING GUN HOLDER

st shown in Fig. 1, a soldering gun holder can
A easily be made from a plastie bottle used to
contain dishwashing detergent. The holder may
be bung on a pegboard as illustrated or it may
be attached to & tool board or workbench with
a nail or serew. ‘The bottom of the holder should
be trimmed sufficiently to prevent the tip of a
hot iron from melting the plastic. -~ 8. AI. Augus-
tyn, K2ZBO/4
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CLIP LEAD IMPROVEMENT

(11,1 v leads are a vital part of every amatew and
4 ecommercial electronics lab. However, because
severul leads frequently have to be connected
to one point, such as ground, B-plus and so forth,
the resulting jumble of clips may fall off the
terminal or short to other parts of the circuit.
To help alleviate this situation, it is suggested
that some leads be made up with a clip in the
middle of the wire as well as a clip on each end.
In this way, one clip can feed two circuits instead
of only one. --— Melvin Leibowitz, WSKET

HW-12 A CARRIER NULL ADJUSTMENT

#TER making the carrier null adjustment to
’/&- my Heath HW-12A outside the cabiuet,
1 was quite satisfied that it was as low as possible.
However, when the unit was placed in the case,
the ecarrier level began to creep up somewhalt,
apparently due to the lurge amount of heat
generated by the tubes. An inspection of the
cabinet showed that there are three holes on
each side of the case for mounting a mobile gimble
bracket. By inserting a small screwdriver through
the rearmost hole on the right side and making
the tip of the screwdriver catch in the milled
edge of the carrier null.control knob, I found it
wus possible to*adjust the control. Using this
method, 1 ean renull the carrier without removing
the cabinet and invalidating the adjustment. —
Danre J. Crockett, \WB,DFTW

PIPE SIZES
HERE i3, { find, a considerable amount of con-
fusion about the real sizes of iron pipe. For
instance, one-inch pipe is not one inch in
diameter, either inside or outside. Here is a little
chart which sheds light on the situation. All sizes
are iu inches.

Nominal Pipe Qutside Diameter Inside Diameter

Size Standard Iixtra Heavy
1$ .54 364 302
34 675 493 423
123 .84 622 36
31 1.05 .824 742
i 1.315 1.049 Kby
114 1.66 1.38 1,278
1% 1.90 1.61 1.50
2 2.375 2.065 1.939

— WI1IKE

DRILLING HINT

’IN modifying equipment, many hams drill holes
. without auy concern for where the chips might
full. Then they wonder why their rigs don’t work
the same a3 usual.

Being blind, 1 have had to modify all my
equipment so that 1 could use un audio com-
purator to read the meters. It has been necessary
to drill two holes neur each meter and install jacks
for the meter reader. To prevent chips of metal
from causing possible shorts, 1 made pockets of
masking tape under where the drill would come
through. Then when the holes were drilled, I
turned the chassis upside down and pulled off
the masking tape, chips and all. — Horace R.

Perry, W1AI
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USING THE HD-10 WITH AN
EXTERNAL PADDLE

W‘I{EN using an external paddle with the Heath
HD-10 electronic keyer, I found that the
keyer had a teudency to make dots when dashes
were called for. However, normal operation was
obtained when using the internal paddle.

Checking the voltage at the base of the dash
clamp transistor, @5, with an oscilloscope, I found
that a large, rapid transient developed at this
point whenever external dash contact was made.
Normally, operation of the dush contact caused
s to be turned off, thereby removing the clamp
from the dash tlip-Hop, (4Qs, and permitting
dashes to be produced. With the transient
present, Qs stayed on for the duration of the
ftransient and kept a clamp on Q4Q5 during this
time. However, since the dot. clamp, @3, was also
turned off by the dash contact, dots were pro-
duced instead of dashes.

The transient was eliminated by bvpaa\mg
the base of (Jg to p:round with u 0.1-pf. capaciior.
Several keyers using external paddles have
experienced this same problem, but all have
performed perfectly after this modification. The
capacitor value doesn’t seem to be very critical:
values of 0.1 to 0.2 ul. have been used with excel-
lent results. — Fred Afanganelli, Sr., WITC.JT

INTEGRATED CIRCUIT HEAT SINK

uriN soldering semiconductor devices, it is

good practice to use n heatsink oneach lead.
However, it can be a difficult and time-consuming
job o connect au individual heat sink to each
lead of an integrated circuit, especially when
several modules are used. When an integrated
circuit is contained within a dual in-line pac kd.ge,
the problem is eanily solved as shuwn in Fig, 2
Bend a small sheet of copper — say 2 X 2 mches
rrrrrrrr over a suitable drill bit or wooden dowel so
that the heat sink formed will make firm contact
with all the leads of the integrated cireuit when
the heat dissipator is force-fitted over the
package. Of course, don't forget to remove the
heat sink after the soldering is completed.

COPPER
~FEAT SINK

INTEGRATED

. CIRCUIT IN
~ DUAL IN-LINE
PACKAGE

TS CRCUIT
BOAKD

Fig. 2—Heat sink for integrated circuits that come in
dual in-line packages.
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SOLAR PREDICTIONS

Technical Editor, QST

Dr. Richard Head, Chief Scientist at the National
Aeronautics and Space Administration’s Electronics
Research Center in Cambridge, Massachusetts, has
for some years been doing research in an attempt to
determine the mechanism of solar activity. His work
has become centered around the curious correlations
between planetary wmotion (and the resultant
eravitational forces on the sun) and solar activity
and has resulted, at this point, iu a rather uncanny
ability on his part to forecast major solar events
up to several years in advance of their occurrence.
‘The wmajor 1.S. solar observatories have been
relving on his predictions for some time in order to
adjust the sensitivity of their instruments for the
prospective unusual activity.

Major Solar Event Forecast

Date 1968 [mportance  Fioton Flux  Likelihood.
Aug. 27 2 plus weak woderate
Sept. 16 3 plus 108-109 high
Hept. 18 3 107 plus high
Sept. 21 3 107 plus high
Oct. 1 2 plus wenk moderate
Nov. {1 3-3 plus 107-108 high
Nov. 25 2 plus weak moderate

Note: Subject to the existence of 4 lurge cowmplex
spot group on the sun, the probability values given
c¢an be updated from one to three months prior to
the forecast date.

As it develops, this work will undoubtedly become
of increasing interest to amateur radio operators.
It may conceivably be of immediate usefulness in
areas that you know of. To that end, the table above
shows a few of the forecasts that Dr. Head has been
able to make for the rest of the year. — Alicharl R.
Mitchell, K4CHK/1, 85 Munroe St., Somerville,
Mass. 02143.

LF.-DERIVED HANG A.G.C.

Technical Editor, QST

Among many descriptions of homemade receivers,
one of the hest appeared in the January issue, by
W50MX. As in many others, the a.g.c. is derived
from the audio section.

I ¢cunnot see any advantage in this kind of circuit
as compared with an i.f.-derived a.g.c., since the
latter will always indicate on an unmodulated car-
rier, where the former will move the S meter only
if an audio beat is obtained: i.e.. when the currier is
tuned zero heat the a.g.c. is not operating, and the
background noise is increased.

¥or over two years I have been using an if.-
derived hang a.g.c. in a much-modified HRO, the
eircuitry of which was inspired by the audio-derived
hang a.g.c. described in QST years ago. Since [
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haven't seen it published, I am enclosing a drawing
of it (Fig. 1).

‘The advantages of this circuit are (1) no changes
required from a.m. to s.s.b.: (2) fewer components:
(3) no audio transformer; (4) true hang operation.

_The operation is as follows:

‘The receiver has a diode a.m. detector on the 3rd
i.f. transformer (the loading is of no consequence, in
my opinion, since the selectivity is due to a me-
chanjcal filter in a previous stage). So the diode
"1 provides the a.m. output as well as the a.g.c.
voltage, which is sent to the a.g.c. line via the diode
V2. 8o far, the a.g.c. line can only be charged. (For
4 fast attack, capacitors of no more than 0.01 uf. each
must be used ou the a.g.c. line.) The discharge can be
only via the triode ¥5. The audio from the product
detector is amplified in 1"+ and rectified in 13 and
then fed to the grid of V5. When the b.f.o0. is off, the
output from the product detector is zero and 175 is
conducting. The circuit is then the classic a.g.c. used
in any a.m. receiver.

If the b.f.o. is operating, the audio signal will
block Vs and the a.g.c. holds up. \Vhen the uudio
ceases or decreases, the negative voltage on the grid
of 175 will slowly decrease until conduction is
reached, when the a.g.c. will suddenly decay to zero
or a new lower level.

This operation on the 8 meter is really impressive.
If the S meter is inserted in a hridge circuit between
the cathode of an a.g.c. controlled tube (say, the
first h.f. stage) and the cathode of the final audio
amplifier, the triode often used as S-meter amplifier
can be omitted and the S-meter scale linearity will
surely be better. A tube such as the 6BA6 exhibits
almost logarithmic current-vs.-a.g.c., so the S-point
spacing is not crowded at the end of the scale as
with a triode. I’robably the 1t)-megohm resistor
in the grid circuit of Vs will require a little trimming
to get the best hold time.

In a receiver such as the one by W50MYX, it is
sufficient to substitute a triple diode-triode for the
12AX7 (V4) and use V3B for the tube shown as
V4 in my drawing. — Francesco Cherubing, (127,
Via Flaminia 695, 00191 Rome, Italy. [a5T—]

LAST LF.
TRANS.

AGL, LINE

wAM. OUT

Fig. 1—Circuit of the i.f.-derived hang a.g.c. V1, Va and
V3 are 6T8 diodes; V3 and V4 can be a 12AU7 or equiva-
lent, Resistances are in ohms, capacitances are in pf.
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Beat McCoy

BY JOHN G. TROSTER,* W8ISQ

Ge ERE ya been? Haven’t heard ya on
ix[ lately.”
““Aw, Charlie, 1 been building a new

radio machine.”

“What is it. this time?"”

“Well, ya know this fella Lew MecCoy that
writes them articles in QST about building
simple, cheap rigs and antennas and things out
of junk box parts and old TV sets?”

“Well, I got a little game here called ‘Beat
MecCoy’. I build the same stuff he writes up,
only build it better and bigger and cheaper for
less money.”

“(live me a for instance.”

“Like that exciter he made out of old TV
parts plus $6.07 cash. . . . I made it for only
$4.83. And remember that {-element 15-meter
Yagi beam he said cost $4.67. Remember that?
Well, [ made 5 elements for only $2.89!”

“Maybe you got a well-stocked junk box. But
how come ya play games to heat McCoy?”

“Well, it used to be a game. But now it's a
grudge battle. Remember his article about the
power supply made from an old TV set?”

“Sure, he gets them old sets for free from his
friendly local TV repair man.”

“Well, I ain’t got nothin’ but, hostile TV fellas
here ‘cause I got QRTeed $5 for a rusty old
chassis, and after I lngged it home, I found the
transformer wasg burned out. That's enough to
get anybody’s oscillator vibratin® ™

“So you wanted to get even with McCoy
because you got crummy TV stores?”

“You betchee, Charlie. I blew $5 on account
a . .. oh well. So then he came out with that
article about a QRP T00-watt. trinde final made
mostly out.of old surplus and TV and junk box
parts . . . plus $100 cash outlay.”

“Yeuh. Might build that one myself.”

“Well, save vour cash, Charlie, 'cause T just
built me a *“ Real McCoy’' final . . . a full-sized,
moderately-powered kw. for only $6.23. And I
done it. the hard way, as I shall soon relate.”

“Qkay, what's the gimmick in your game?”

“T thought that price would pin your needle!
Ya see, McCoy always uses paris out of old TV
sets and his junk box. But if he don't have a
certain part, he goes out and buys it. Utler
extravagance! Now my secret is this: if | need
a part I don't have in the junk box, I just ¢rade
off my old obsolete and broken-down stuff from
the junk box and around the shack for whatever
T need. Swap, si . . . Cash, Caramba.”

“Continue.”

* 45 Laurel Ave., Atherton,Cal, 94825,
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Y1 BEEN BUILDING A
NEW RADIO MACHINEY

““You recall that old beal-up pair of 4-1000As
I used in that old obsolete rig I threw in the junk
box last year? Well, I found a sucker who'd take
them old used tubes in trade for two only slightly
used Slls. And he threw in the sockets, too.
Pretty good start, en?”

“For who?"

“Charlie, I want ya to know I beat MeCoy
fair and square. 'Course, T might of rounded off
a corner there and here . . . but anyhow, then
I swapped off my old surplus scopes and signal
generators and thai new v.t.v.m. [ didn't use
much . . . got some nice coils and a couple a
condensers for that junk.”

“T got a brand new 61.6 I'll trade yu for a used
pair of %13s."” ,

“And that’s about all the parts T needed ex-
cept for a filament transformer and some meters
which I tore out of old obsolete rigs. And a choke
and resistor or two which I conned a fella out of
for a antique 4-400A ... or sumpin , ., I
forget.”

“You should have run a.c. to your junk box
and put 7t on the air.”

“Don’t va see, Charlie. T got all the big
parts and 1 didn’t spend a penny yet. But finally
I decided to give McCoy a break. 1 splurged
$6.23 on a brand-new chassis and panel.”

“And, pray tell, what parts did you ever get
out of yonr bottomless junk box?

“Ohhhhh. . . wire. . .screws. .
nuts . . .lotsa things.”

“So you got all the parts. Then what?”

*So, then I built this final in my usual superb
manner. And, of course, I used MeCoy's exact
same triode grounded grid circuit so a3 to make
our grudge battle legal and even. Except | got
QRXed by a bit of hard luck when I dropped the
filament transformer an one of the 811s. But my
plate current was runnin’ high for this battle,
so T didn't let that tragedy stop me. I just built,
the kw. final with the single %11 that was left.
Which puts me way out ahead of MeCoy in the
technical business, too.”

{Continued on page 160)

.knobs . . .
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DANGER! Electrical Shock

Safety Information With Notes on Artificial Respiration

BY MELVILLE M. ZEMEK,* KECWE

4 live insulated or uninsulated high-voltage

conductor to receive u fatal electric shock.
Obviously, there are muny factors which govern
the distance an are will jump through air from
4 live uninsulated conductor to 1 person's body.
Generally speaking, these [uctors can be listed in
order of importance as f{ollows:

IT is not necessury to muke bodily contact with

1) Voltage level to ground

2) Shape, size, and arrangement of clectrodes

3) Presence of other material in vieinity of
arc gap

4) Temperature, pressure, and humidity of sur-
rounding air.

Areing distance. For a given voltage and com-
mon set of fuctors, exclusive of shape of elee-
trodes, the arcing distance would be greatest
hetween needlepoint electrodes, due to the high
dielectric stress concentration at the points
which enuses ionization of the uir, and the
arcing distance would be least between sphere-
shaped electrodes wherein the dielectric stress
has u more even distribution. Handbooks usually
give tubles of sparkover distances in terms of
erest, voltage, size and shupe of electrodes, und
listance between electrodes. A modified table,
Tuble 1. shows the spark distance for various
r.m.s. sinusoidal voltages in air, at 25°C}, 760 mm
harometric pressure, und 80 per cent relative
hiumidity, for both the needle gup and sphere
cap. ’

Under prescribed conditions, spark distances
are reasonably aceurate. Hence spark gaps are
used for meusuring or limiting high voltages
Jduring overpotential testing. Theoretieally, for
a given voltage, the arcing distance between
conductor and one’s body would fall somewhere
between the muximum value given in needle

# Associated Factory Mutnal Kire Insurance Companies.

TABLE I
Voltage Needle Spark
P8, GGap No. 00  Sphere Spark Gap
stnusoidal  sewing necdle sphere diam.,
in ko. potnts (Inches) 62.5 mm. (inches)
10 0.47 0.157
10 0.725 .26
20 1.0 0.346
25 1.3 0.441
30 1.63 0.543
35 2.01 0.65
40 2.44 0.764
45 2.95 1.885
50 3.55 1.03
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gap column and minimum value shown in sphere
wap column.

Safe minimum distances. To develop a safe
minimum distunee of approach to live eircuits,
u very generous fuctor of safety is applied to the
known arcing distance. The dutu in Tuble LT are
suggested as a minimum distance of upproach,
unless such parts are adequately guarded.

TABLE II
751 to 3,500 volts 1 foot.
3,501 to 10,000 volts 2 feet
10,001 to 50,000 volts 3 feet
50,001 to 100,000 volts 5 feet
100,UU1 to 250,000 volts 10 feet
250,001 to 500,000 volts 15 feet
500,001 to 1,000,000 volts 5 feet
1,000,001 to 1,500,000 volts 35 feet
1,500,001 to 2,000,000 volts 45 feet

Low voltage can be fatal. High voltage is by no
means the major eause of fatal uccidents.
Statistics show that every yeur more than 700
persons are electrocuted in necidents involving
less than 750 volts. Many of these fatalities are
incurred from 110-volt lines. The factors which
determine the severity of shock are the quantity,
the path, and time of current-How through the
body.

The resistance to current tlow through the
human body varies widely from 100,000 ohms
down to 1000 ohms or less, depending maiuly on
contact resistance. A value of 500 ohms is the
commonly accepted average value for the resist-
ance of the body between mujor extremities.
Although high voltage often produces severe
destruction of body tissue at high resistance
contact locations, the lethal effects of the electric
shock are the result of the current uactually
fowing through the body. Hence, the criteria of
danger of loss of life from eleetric shock are based
primarily upon magnitude and duration of
current low through the body or, in other words,
watts-seconds of energy.

Research on animals. Low voltage experimenta-
tion has been carried on with animals to develop
the intensity of current How through u path in
the body involving the chest, to produce a condi-
tion in the heart known as ventricular fibrillation,
which is usually fautal. A theoretical eriterion of
danger for man has been developed from these
experiments to predict. the current and time
duration to produce ventricular fibrillation in un
average person. This theorctical data produced
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a straight line graph ou log-log paper, with an
upper limit of 400 milliamperes for .005 seconds
and a lower limit of 75 milliamperes at 5.0
seconds.

Electric shocks which produce respiratory
inhibition, heart block and severe damage to the
nervous system, other mechanisms of.-death,
normally require currents of considerably greater
magnitude than those which produce ventricular
fibrillation.

Simple rules. When working near electricity,
he careful to observe the following simple rules
of safety:

1) Observe the safe minimum distance as
given above.

2) Do not use metallic rules, flashlights or
penceils.

3) Do not wear Jinger rings, walches, chains
or other objects having exposed con-
ductive material.

4) Treat all electrical conductors as being
alive until found dead by uactual test.

4) Treat insulated conductors as bare con-
ductors, since the insulation inay be
Jaulty.

Artificial Respiration
Idlectricity causes shock by paralyzing the
nerve centers that control breathing or by stop-

ping the regular beat of the heuart. lu‘\@,r‘\'one
should be prepared to save life by applying
artificial respiration vr external heart compres-
sion. Artificial respiration must be started at
once. Time is the most important single factor
and every second counts. The greater the delay,
the less chance of successtul recovery.

‘There are =everal ucceptable methods of
artificial respiration, but there is no single ideal
method for all conditions. The vietim’s injuries
may make any particular method unsuitable, or
circumstances may not permit using any one
method in its entirety. The choice depends ou the
sitnation at hand. Kveryone should understand
the buasic prineiples of artificial respiration and
the advantages und disadvantages of each
method.

The preferred method for most sitnations is
mouth-to-mouth (See Kig. 1) because it assures
positive movement of uwir into the lungs. There
are three prone methods which have heen used
successfully, the back pressure and arm lift
(ree Fig. 2). the back pressure and hip roll, and
schafer prone pressure. The modified Sylvester
vespiration method has also given good results,

External heart compression (see Fig. 3) must
be applied promptly to provide artificial circula-
tion of blood if the victim’s heart beat stops as
a result of electric shock. This is in addition to
artificial respiration on the unconscious vietim.

N

Fig. 1 == Mouth-To-Mouth Method (Insufflation)

Tilt the head back with one hand on the

forehead and the other hand under the neck.

In most victims this tilting opens the mouth and

the air passages, making mouth-to-mouth
breathing easy.

Seal your mouth widely around the victim’s,
and prevent air leakage by pressing your
cheek against the nose or by closing the nose
with your fingers. Blow air into the lungs P -

\?) ~

0

through the mouth until the chest expands.

The first ten breaths for the victim

must be given as rapidly as possible.

Then continue breathing about 12 times a
minute.

September 1968
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Fig. 2 = The Back Pressure-Arm Lift Method

Place the subject in the face-down, prone position.

Bend his elbows and place the hands one upon the other.
Place the chin upon his hands, bringing the chin forward so
as not to constrict the windpipe,

Kneel on either the right or left knee at the head of the
subject facing him. Place one knee at the side of the
subject’s head close to the forearm. Place the opposite
foot near the elbow. If it is more comfortable, kneel on
both knees, one on either side of the subject's head. Place
your hands upon the flat of the subject's back in such a
way that the heels of the hands lie just below a line run-
ning between the armpits, with the tips of the thumbs just
touching, and the fingers spread downward and outward.

Rock forward until the arms are approximately vertical
and allow the weight of the upper part of your body to
exert slow, steady, even pressure downward upon the
hands. This forces air out of the lungs. Your elbows should
be kept straight and the pressure exerted almost directly
downward on the back. Exert only enough pressure to
force the air from the patient's lungs; about 40 or 50
pounds pressure should be applied to the normal adult,

Release the pressure, avoiding a final thrust, and com-
mence to rock slowly backward. Grasp the subjects arms
just above his elbows.

Draw his arms upward and toward you. Apply just enough

lift to feel resistance and tension at the subject's shoulders.

Do not bend your elbows, and as you rock backward the

subject's arms will be drawn toward you. Then lower the

arms to the ground. This completes the full cycie. The arm

lift expands the chest muscles, arching the back, and
relieving the weight on the chest.

56
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(Fig. 2 cont.)

The cycle should be repeated approximately 12
times per minute at a steady uniform rate. The
comp -ession and expansion phases should occupy
about equal time, the release periods being of
minimum duration. To continue resuscitation for
some length of time, it may be necessary to change
operators. This change should be made without
losing the rhythm of respiration. This picture shows
the position of the old and new operator just be-
fore the change. The new operator kneels with
his knee next to that of the old operator. At a
given signal (usually the count of 3) the old op-
erator completes his cycle by lifting and lowering
the arms; the new operator begins the next cycle
by rocking forward and exerting pressure on the
victim's back as described previously,

Place victim on his back on firm surface, clear air
passage, and apply 4 or 5 quick breaths. Re-
check for pulse. If none—then place heel of one
hand on lower third of breastbone and the other
hand on top. Depress chest with heel of hand only
approximately 1%z inches, then release. Repeat
15 times. Repeat insufflation by applying 2 deep
breaths. Repeat this cycle, alternating insufflation
and cardiac compression. Compress heart approxi-
mately 60 times a minute.Insufflate approximately
12 times per minute. Use slightly higher rates for
children, with less chest pressure. If assistance is
available, one rescver should apply insufflation
while the other applies heart compression. The
cycle now becomes one breath of air and 5 de-
pressions of the chest. Do not delay or interrupt
resuscitation to summon doctor. Both insufflation
and cardiac compression should be continued
until victim is transported to a hospital and a doctor
takes over.

WARNING— Cardiac compression should

not be done if the victim has a pulse.

Fig. 3 — External Cardiac Compression

Remember These Points

The victim must be freed from contact with
the live conductor as promptly as possible. If
the circuit cannot be immediately opened with
safety, use u long dry stick or pole, or other non-
conductor to free the vietim. Kvery second’s
delay in removing a person from contact with
an electric current lessens the chance of resus-
citating him.

Be sure to protect yourself against electric
shoek while attempting to rescue. Weur rubber
gloves if possible to do so.

If the victim is not breathing, or where
breathing is very irregular and feeble, send for
a doctor aud begin artificial respiration at once.

Do not regard early rigidity as a sign of rigor
mortis. Some degree of muscular tension is al-
ways present in electric shock cases. Continue
artificial respiration rhythmically and uninter-
ruptedly until spontaneous breathing starts or
a doctor pronounces the patient dead.  [B57—
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- Strays °§s.

I would like to get in touch with . . .

. anyone interested in forming a Novice worked
all states net. — WA3JTD.

. . . hams in the glass and glass allied business. —
W7JER.

. any ham who took the intermediate speed
radio operator course at Fort Kunox, Ky., during
the summer of 1953. — \WA9OSMI,

. . persons interested in electronic and
astronomy. — K7CZT.

. amateurs on 75- or 20-meters interested in
Numismatics. — WB2YEE.

. . teenagers interested in forming a ragchew net
on twenty meters phone. —— WASTSJ.

. any amateur interested in starting a v.h.f.
net on - or Z-meters in the Aurora, Mo. area.
— WAQURJ.

. anyone iuterested in forming a teenage 75-
meter phone net. — WA3JAE. )

. . . all radio amateurs who are also in the educa-
tional profession. — WA2AAOQ.

radio
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Hams Help on Election Returns

Amateur Radio Coverage of the North Carolina Primaries

BY SAM BEARD.,* WA4POS

MATEUR radio did the work and amatecur ra-
A. dio got the eredit . . . on a statewide tele-
vision nctwork in North Curolina this Spring.
More than 500 amateurs and helpers in 91 coun-
ties ussisted the TV network in gathering aqd
reporting election returns from the Democratic
and Republicun primaries, hundling the returns
on the regular 75-meter amateur-net frequen-
cies. As a result, some five million North Caro-
linians got election returns faster and amateur
radio got the full credit, courtesy of the TV
election team.

The umateur exercise proved several impor-
tant points. Amateurs can get together on a sin~
gle procedure for message handling, messages
can be kept brief; tight discipline can be main-
tained by net control, and the results can really
be rewarding in terms of good public relations
for amateur radio.

Not a single umateur was given any individ-
ual credit by the six participating TV stations
that Hashed election returns over the entire
State. The entire credit went to the regularly
estublished message-handling nets . . . the Tur
Hcel Emergeney Net, the N.C. Net (ew.), the
Single Sideband Net und the Coastal Cuarolina
Net. Three of these four ure active in NTS.
Both audio and video credit wus given every
half hour or oftener.

“Vice President, News & Public Affairs, WRAL, Channel
5 TV, 2619 Western Boulevard, Raleigh, N.C. 27606

Four traffic nets volunteered to cover various counties,
Only nine counties, shown in white, were not covered
and these were low population areas. In one instance,
the station was set up in a county courtroom and the
75-meter antenna was strung from the balcony of the
courtroom into the judges’ chambersl

58

These special Public Service Awards were issued by TV
station WRAL to those who participated in the North
Carolina election returns project.

The idea of handling clection returns via
umateur radio was born in North Cuarolina four
years ago and stemmed from an awureness on
the part of ammuteurs that such cxercises would
promote efficient message handling in time of
real emergency. And . . . North Curolina has
had plenty of those . . . what with destructive
hurricanes that time after time have smashed
inland through the eastern part of the State. Tt
worked four years ago . . . and this Spring; the
speed and acenracy of amateur radio's reporting
of elections returns amazed cven the hams who
helped orgunize it.

Net managers started this vear with & Ra-
leigh meeting in February. Each manager vol-
unteered to cover vote tullics in approximately
25 of the State's 100 counties, handling both the
adding of precinct returns and reporting to Ra-
leigh. Meantime, six North Carolina television
stations laid plans to carry the umateur returns
on a state-wide basis beginning shortly after the
polls closed at 6:30 r.nr. and lasting until . . .

Enthusinsm among the amateurs to handle
this public service job was tremendous. In less
than two wecks of talking up the project on the
nets, all but 15 of the 100 countics were covered.
When May 4 rolled around only 9 counties were
missing and they represented such & small vote
total (less than 1%) that they would make no
difference in the outcome.

Net managers handled the organization work
among the amateurs. WRAL-TV in North
Carolina’s capital city of Raleigh prepared the
uniform reporting shects to be used by uma-
teurs at the county courthouses where the vote
totals were received, by the reporting sta-
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Each ham net had its own telephone line to flash the
amateur radio returns to these telephone operators at
the WRAL-TV studios.

tions in each county and at the four net reecelv-
ing siations in Raleigh. Everyone followed ex-
actly the same sysiem of message handling. Test
viins prior to May 4 showed that the messages,
reporting cumulative totals in three of the ma-
jor races including the race for (GGovernor, tonk
less than 15 seconds. The procedure was honed
down to the point where there was ubout as

much silence on the nets as there was reporting,
but the returns poured into Raleigh at a record
rate from the 2191 precincts scattered around
the State.

Kach nmateur station in Raleigh had auxiliary

equipment standing by in ease of breakdown.
The four- Raleigh stations reporied handling
some 400 messages during the seven hour oper-
ation. Each Raleigh amateur used his own tele-
phone line to flash the umateur radio returns to
the TV studio and simultancously io a com-
puter, which added totals from each of the four
amateur nets.
First returns arrived in Raleigh at 6:38 p..
. cight minutes after the polls closed. Sev-
eral counties completed their connt and the
amateurs could fold up their gear and go home
by 9:00 p.ar. Some other counties were slower
in getting their votes counted und the entire
exereise went for seven hours . . . ¢losing down
at. 1:30 A.M. Sunday morning.

But . . . when the hams sent their lasi mes-
sage und took down their temporary untennas
or eranked up their mobiles to go home . . .
they could take pride in a job well done. It was
the fastest reporting of a North Cuarolina ¢lee-
tion in the State’s history.

fiach participating amateur got as his reward
... what else? A cerlifiente! [asT—]

Stravsas

The equation at the end of the first paragraph in
the right-hand column of page 19 of July QST
should have heen written

Feedback

AvB=4 « 8
in WABKGP's article on digital logic.

‘I'he switching cireuit for the *‘Cionnecticut Bond
Box,” QST, August 1968, page 11, has an error in
the asudio-input line to AR, Fig. 1. The wiring of
N2 D should be changed as shown here. Also, it was
learned that at high audio settings of the receiver
(Ris), a “*dead’’ spout would ocecur at a setting of the
receiver tuning dial which corresponded to the
transmitter cryvstal frequency, Y, or Ya, Though no

B+ was applied to @1 and @: during receive, it was
learned that the hiss noise caused by the super-
regen. receiver was reaching (J3 by means of the
500-ohm winding of 41k; (terminals 6 and 7) and
was heing rectified by the collector-base junction
of Qa. This in turn placed as much as 4 volts d.c. on
(1 and @2 causing the oscillator and dJdoubler to
operate during the receive mode. A simple cure was
effected by adding a silicon diode {C'R2) in series
with the ¢old end of 4 R:1’s 500-0hm output winding,
as shown. The diode permits the normal flow of the
12-volts during transit, but blocks the rectified hiss-
noise voltage during receive. ('R can be any silicon
diode capable of handling &0 volts or more at L00
or more ma.

Late word from Motorola indicates that the
MPF157 used at (5 hasx been discontinued. Their
alternate type is the MFE3004, a slightly more
expensive item. An RCA 3N128 can also he used
fors.— WICER.

+12V, MOD.
10,03 TO RIS
Hi=Z
AUDIO AMP. S
CR2 L_+12v.(MoD) ST e 52D
TO o o ¢ *
S2R » s AR !
. 9
(t12Vv)) 320 m o M e, 100K J2
° RI7 i
8-0HM
SPEAKER 360
' +2v
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1967 VE|/W Contest Resulis

COMPILED BY T. C. CUNNINGHAM.* VE2CK

e Montrcal Amateur Radio Club is

Tpleused to present the complete results of

the 1967 VE/W Contest, which was murked

by sgreater activity than any previous year.

A record 101 Certificates of Merit were issued
to all scetion winners on phone and c.w.

Seores urce grouped by divisions and sections.
The station first listed in cuch section is the cer-
tificate winner for that section. Likewise, the
“power factor” is indicuted by A or B; A indi-
¢utes power input up to and including 200 watts
{multiplier of 1.5); B indicates power input over
200 watts (multiplier of 1). The total operaling
fime to the nearest half hour is indicated by
the fourth figure.

Kxample of listings: VO1HH 64.476-398-54-17
-A, or, final score of 64476, 398 stations worked,
section multiplier of 54, tolul operating time of
17 hours, und power factor of 1.5.

W. RESULTS  3CMAL  52,050-347-50-14 A
c.w SU VEIZT  #6,512-40R.57-12 -B
GCIEK  18,081-147-41-10 <A
CANADIAN DIVISION  ‘yoine  (0'ga0.140.30. 0 -8
Newjoundland New Brunswicic
VOIHH  64,476-398-54-17 -A

VEIAPP 73.425-445-55-16%4-A

VOIHJ  51.993-427-53-20 A 50 iDH  43,056-299-48-15 -A
1o VEIAME 11,262-209-16-1754-A
vith

. Labrador SCTAIT  5139221848-14 -A
3B2AW  17.415-129-45- 4+ -A VEIAL  21,525-175-41-16 -A
N VEIZS  (3,248118-32- 7 -A
Princs 2dward Tsland VEIABC  8118-123-22-16%-A

WIGKJ/VEL
§3,490-506-55-20 -A
VEIAJK 32,130-238-45-13 -A

Quebec
VE2AUU (VE2BN, opr.)

VIIAT]  7614- 94-27-11 -A 125,874-666-B12-1934-A
SN VE2N[ 121,905-645-63-19 -A

Nova Seotia VE2XPO 109,204-617-59-17 -A

VEION  $2,650-475-58-14 -A  VE2ASU {02,129-577-50-1854-A

“F\adress i mrrespuﬁd&ige to 1125 Mzﬁlatt Street,
Montreal 9. P.Q., Canada.

3C7AHD demonstrates how it's done on phone, pacing
the Canadian phone scorers with 541 two-ways in 64
. sections.
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VE24YT 98,952-532-62-20 -A
VE2BVY 92,502-571-54-20 -A
VE2ALH 65,688-391-56-16 -A
VEZBCB 5Y,895-363-55-  -A

VE2PT  49,020-380-43-  -A
3C2BYV  15,792-28%-53-11 -A

AC2AWR 34,077-307-37-1134-A
VE2AQU 22,842-162-47-11 -A
VE2DCT 19,188-156-41-1646-4
VE2DFT 16.095-145-37-12 -A
VE2WA  12,000-100-40- 4 -A
VE2AJD 11,610-128-30-11 -A
VE2BPU 10,248-122-28- 534-4
VE2AQL  7076-122-29- 834-B
VE2UN (VE2s BOW BQO,
WA2UPC)
81,964-526-52-16 A

Ontario
VE3GIY 120,060-667-60-20 -A
VE3DXD

104,676-572-61-1944-A
VE3BIK 47,920-551-60-20 -A
VEIKES 81 984-448-H1-184-A
3C3EEW 80.214-461-58-18 -A
VE3CWP 79,980-130-A2-20 -A
VE2BYI/3

76,506-491-52-20 -A
VE3GCE 51,774-358-51-15 -4

3C3AR  52,260-335-52-12 -A
VE3DH  49,572-306-54-12 -A
VE3M1  18,499-313-41-19 -A

VE3DDU 44.700-298-50-113%-A
VE3GOG 43,560-264-55-20 -A
3C3DSB  42,381-277-51-19%-A
VE3AIA  34,320-260-44-12%4-A
3C3KEM 30,870-210-19-1134-A
VE3BC  29,808-216-16-15 -A
VE3BGX 23,736-172-16- K34-A
VE3BUR 21,252-154-46- 4 -A
VE3FDP 18,795-179-35-1614-A
ACRCKW 18,576-129-48- 6 -A

VEIEPY 17,712-144-41- 8345-A
VE3GMZ 16,872-152-37- 634-A
VE3GI 7564- R7-29- 5 -A
3C3FIN  68491- AY-33- 6]

VE3AED  1623- 67-23- 534-A
3C3GLD  2640- 44-20- 9 -A
VE3ATI  2106- 39-18- 2 -A
VE3BUE  1575- 35-15- § -A
VE3CGT  672- 16-14- 5 -A

VE3GLZ (VE3GLZ, WIIRJ)
$0,910-465-58-20 -A
Manitoba
2C4ZX  68.796-440-52-15 -A
VR4FQ  18,495-137-45-11%4-A
VE3EUP/{
16,896-128-44- 6 -A
VEAGS 6930- Hti-35- 314-A

Saskatchewan
VESKT 148,005-759-65-20 -A
VE5US (VE5UF, opr.)

137,340-763-60-20 -A
VESDZ  30,033-213-47-1634-A

Alberta

VE6AJC 121,716-644-63-1954-A
3U6AST  91,500-5010-61-20 -A
3C6ATH 73,254-421-58- 434-A
306UP  66,582-111-54-1734-A
VEBABV 54,339-307-59-1114-A
VE6HH 49,284-304-54-1934-A
VE6VV  39,900-350-57- ¥14-B
VEBAUH  789- 17-14-  -A

British Columbia

VE7LB  131,922-698-63-20 -A
VE7AAF 114,204-614-62-1734-A
VE7EH 111,447-609-61-1634-A
VE7AXM 86,220-479-60-18 -A
VE7TBAG 44,640-310-48-1014-4
VETAGN 26,196-184-48-10 -A
3C7BPB  25,056-174-48- =A
VETBLO  91K0- 85-36- 6 -A
VETTO T176- 74-33-10 -A
VETUBC (VE7s BFK BGE

BRY) 97,470-570-57-20 -A

Northwest Territortes

3C5BW/R 66,825-405-55-19 -4
VESDG  21,285-165-43-13 -A

ATLANTIC DIVISION

Lustern Pennsyliania
WA3ATX 67,980-206-11-20 -A
W3JIET  37,950-115-11-1214-A
\WA3ZABN 18,480- 56-11-11 <A

W3QOT 16,500- 50-11- 7 -A
K3ZM8 4750- 25- 5- 5 -A
W3ADE  2480- #1- 4- 3 -B
K3RIFB 1000- 10- 5- 3 =K
Wauly 600~ 10- 2- 2%4-A

Maryland-D.C",
W3HQU 81,360-226-12-18 -A
W3AYS  54,360-151-12-10%4-A
WA3DSD 32,340- 98-11-10 -A
W3MNE 28,600-130-11-18 -I4
WAZHAN 24,480- 68-12-  =A
W3DYC 16,200~ 54-10-17 -A

Southern New Jersey
WZEXB 56,160-156-12-1214-A
WB2MRA

25,920-108-12-13%4-B

W2zZVwW ,000- 60-10- 4 -4
WB2MOQ

15,840~ 66- 8- 334-A

6160~ 28-11- 8 -B

2970 U= 9- 4 <A

K2SQM
WB2UVB
Western New York
WA2BEX 73,40-204-12-19- -A
W2ADN 57,750-175-11-1634-A
WA20KF 39,600-120-11-13 -A
WA2I'RR 18,600- #2-10-1034-A

K2ZDDN  16,500- 55-10- 634-A
W2GKZ  11,200- 51-11- -B
W2TOP  10,800- 60- 8-12 -A
W2BBX  1320- 18- 8- § -A
WA288)  550- 17- 5- 2 -A
WB2YME 1440- 16- 3- 7 -A
WB2ZLK 1260~ 7- 8- -4
K2KKH  1080- 12- $- 1 -A

Western Pennsylrania
K3HKEK (K3AHT, opr.)
61,050-185-11-15 -A
WAENR 21,600- 90-10- -B
WA3SBHM
14,400+ 48-10- fits-A4
WA3DET 14,400~ 60- 8-12%4.A
K3RXK 3600- 24- 5- 8 -A

CENTRAL DIVISION

I1llinois
WILKJ 106,560-296-12-1934-A
WOJCK  93,960-261-12-1914-A
WILNQ 70,290-213-11-1414-A
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Top W scorers, K2EIU/5 (left) and W1BGD/2 (right), each worked 302 c.w. stations in 12 sections. Commenc-
ing with this contest, the Montreal Amateur Radio Club will award a separate trophy to the high U.S. station
and another to the high VE. This will leave the W/K group to compete against each other, and likewise the VEs.

WAIMMT

10,590-123-11-9  -A
WAORAT 39,600-120-11-14 -A
WIQWM 33,120- 42-12- 714-A
WASFBC 22,500- 75-10- 7 -A
K9UCR 20,680- 94-11- 8 -B
WAIQQL/9

17,760- 74-12-9 -B
WAOSOTD 14,640- 61- B- 334-A
WAINLF 12,420- 46- 9- 8 -A
WOKKFQ  12,300- 41-10- 414-A
WOHVP 11,400- 38-10-15 -A
WOWR  10,800- 60- 9- -
WITCU 10,260- 38- 9-  -A
WASOQE  5130- 19- 9-  -A
K9FHV/9 3420- 35- 3- 5 -A

Indiana

W9YB (WA4PCW, opr.)
#6,040-239-12-20 -A

KOJZZ  58410-177-11-17 -A
Wisconsin
WODTE 14,550-135-11- -4

WAQTAT 43,280-131-11-12 -A
WIPQA  28.200: 94-10- -A
K9BNF  24,750- 75-11-15%3-A
WIRKP 21,450- 65-11- 5 -A
KIGDF  1RR10- 57-11- <A
W9AEM 17,820- 54-11- 5 -A
WA9NSR 16,830~ 51-11- 4 -A

DAKOTA DIVISION

Minnesola

T4,880-208-12-14 -A
62,040-188-11-20 -A
56,430-171-11- -A
19,820-181-11-11%4-B
WeEPG  15,000- 50-10- 7 -A
WalYP 5100- 45- 6- 4 -B
WIKUI 180- 3-3-1 -B

K@ORK
KOZX¥
WOKDS
WOYCR

DELTA DIVISION

Touisiana
WSKC  55,110-167-11-13 -A
WAS5GVB 29,370- K4-11- 9 -A
WAS5QPA 27,060- 82-11~ 514-A
W5BUK ©24,480-102-12- 9 -B
WAS5QOE 13,770- 51- 9~ 534-A

Missisxippi

\WSAMZ 56,880-158-12-17 -A
WASOYTT 15,000- 50-10-11 =-A

Tennessee
K4PUZ  99,720-277-12-18 -A
WAS4ZUT  7770- 37- 7-18 -A
GREAT LAKES
DIVISION
Kentucky
K4KSB  68,040-189-12-1644-A

WA4WSW 1080- 6-6-1 -A

Michigan
K8HZU  %4,240-234-12-18 -A
W8WVU 81,720-227-12-20 -A

KBCGD  55,110-167-11-19 -A
W8TJQ  39,600-110-12-1254-4
WASKME
33,330-101-11-1224-4
KBOOK 25,800~ 84-10-14 -A
W8CNL  19,580- 89-11-13 -B
WABOF'W 8000~ 40-10-  -B
WABWTT 1050- 7- 5- ilg-A

W8SH (KIZND, WB2UJK)
49,680-207-12-16 -8

Ohio

K8VIX  86,400-240-12-1634-A
WASTWC

74,160-206-12-18 -A

W8MJG  6%,400-190-12-16 -A

W8GOC!  62,640-174-12-16 -A

WASLVT 57,600-160-12-1134-4

WASNTA 52,420-147-12-  -A
WASUHN

31,350- 95-11- 814-A

W8KMTF 28,800~ 96-10-11 -A

W8MXO0 17,280~ 48-12- 514-A
\WASLWH

13,200~ 40-11- 4344

WASTYF 13,200~ 55- 8- 414-A
W3BWD/8

12,000- 40-10- 7 -A

WASUFM 2250- 15- 5- 3 -A

WASRXM (WA8s PVU RXM)

25,410~ 77-11-1134-A

Murphy has stopped VESKT cold in previous VE/W

Contests, but not this time. Bob’s 148K c.w. score led

all entries. VESKT expects to be exchanging contacts in
the 68 contest, portable from Alberta.
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HUDSON DIVISION

Fastern New York
W1BGD/2
108,720-302-12-20 -A

W2TER  35,400-118-10-14 -A
W2CRS  10,800- 40- 9- 534-A
N.Y.C-L. 1.

WA2UWA

51.360-214-12-  -B
R2MFY  45,000-125-12-13 -A
Wwazv 14,400- 40-12- 5 -A
W2GEZ 11,220- 51-11-  -B
WB2JTA  3990- (9- 7- -A
WA2JZX  1920- 16- 4- 1%4-A
W2NNH  1650- 11- 5- 234-A

WB2WXR 990- 11- 3- -A

Northern New Jersey

WB2REK

71,280-216-11-16 -A
WA2ASM 60,480-168-12-17- A
WB2NZU 56,760-172-11-  -A
W2KHT 54,000-150-12-13 -A
WB2UEK 42,840-119-12- 8 =A

\W2NEP 18,480- 56-11- 334-4
W4LIN/2  7920- 22-12-11 -A
K200T 5250- 25- 7- 4 -A

MIDWEST DIVISION
Town
WABSDC 74,580-226-11-15 -A

WASNVM
. 33,000-110-10-10 -A

Kansas

57.090-173-11-18 -A
34,200-114-10-12 -A

WBIEM
KeBYC
Missouri
WBVXO0 100,620-258-13-  -A
WEQOAW  85,470-259-11-20 -A
WBGAX 50,490-153-11-1534-A
WoQWS  45,000-125-12- -A
KODEQ :39,960-111-12-14- -A
WOEELK 38,500-175-11-17 -B

WABEMS

32,340-147-11- 834-R
KeDYM 32,100-107-10-12 -A
WeQEV (KeJVD. opr.)

21,300- 71-10- 3 -A

KORWL 10,800- 45- 8- 234-A

WOKCG 8400- 28-10- 4 -A

WOPXK  £720- 28- 8- 344-A

KOYGR 1500- 25- 2- 4 -A
Nebraska

KBQIX  41,250-125-11-15 -A

61
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Tough competition marked the VE2 home grounds of
the sponsoring MARC. When the smoke had cleared,
however, Frank, VE2BN (right), operating the rig of
VE2AUU, Murray (left), led all Quebec scorers. Frank,
like many others, finds the VE/W Contest a ‘most en-
joyable ham activity.” (Photo by VE2AXR)

KOOAL #300- 42- 5- 434-A
WAOGVJ  :3120- 13- R- 1 -A
NEW ENGLAND
DIVISION

Cfonnecticut
WIWY  59,040-164-12-14 -A
WITS 51,480-143-12-1334-A
WIACR (W4JTA, opr.)
46,200-140-11-13 -A
W1DDJ  3y,930-121-11-10 -A

KITHQ 8,280-116-11- 944-A
WIMOT 9600~ 40- &- 336-A
WAIGGN 900~ 15- 2= 214-A

Sastern Massachuselts

WIBVP 27,000- 75-12- -3
W1ZLX  26,640- 74-12-10 -A
WIAQE 16,740- 62- 9-  -A

WALFHU 14,300- 65-11- -8

KIUCA  9990- 37- 9- 5 -A

WIDMD  7380- 41- 6~ 334-3

KISWT  2430- 27- 3- 634-A
Mﬂ-illc

K1GAX 20,520- 76- 9- 5 -A

New Hampshire
7200~ 30~ 8- 9 -A
Rhode lsland
WAIBLC 39,600-110-12-14 A

KiPQV

KIQFD  19,710- 73- 9- 9 -A
Vermont

WIPEG 16,200~ 81-10-153%4-B

NORTHWESTERN
DIVISION

Alaska

KL7MF  26,400-132-10-10%4-B
Oregon

W7YEX 25,440-106-12-14 -B

W7LT 4340- 31- 7- <R

Washington
W7IEU  18,500- 65-10-16 -A
WA7DLO 11,100- 37-10- 7 -A
WIGYF  3990- 19- 7= 134-A
WATCXD 3600- 20- 6- 114-A
WATGLC 600~ 5- 4- 2 A
PACIFIC DIVISION

Fast Bay
WAGAFI 51,480-143-12-1934-A
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K6AUD  51.150-155-11-20 -A
W6CNA  10,200-184-10-13 -7

W6EJA 780~ 21~ 6= 3 -A
Hawaii
KHGLT 6660- 37- 9- 434-B
Nevada
W7CRT  9000- 50- 6- i36-A
Sacramento Valley
WB6CEO
30,300-101-10-10 -A
WABJDT

18,480~ 56-11- 8 -A
WB6RYQ 12,420- 46- 9- 8 -A
WHESVC 2640~ 22- - 4 -8

San Francisco

W6BIP  57.440-156-12-17 -B

San Joaquin Valley
K6RTK  23,400- 78-10- 6 -A

Sunta Clara Valley
WB6KBL 61,380-186-11-19 -A
WASNYK

53,790-163-11-18 -4
WB6ITM 41,530-126-11-15- -A
W6GJV 14,400~ 60- K-10 -A
W6ISQ  10.080- {2-12- 4 -B
W6GBY  2250- 15- 5- 254-A

ROANOKE DIVISION

North Caralina

W40VQ  41,250-125-11-11 -A
K4MPE  30,800-140-11-15 -B
W4OMW 18,300- 61-10-10 -A

South Carolina

W4YDD 78,870-239-11- <A
Virginia
WHYGO  61,050-185-11-1434.A

WACRW  59,760-166-12-1714-A
WAIUK  18240- 76-12- B
W4KFC 16,250- 73-12- 3 B
WAINVD 12,210~ 37-11-  +A
WADVT 11,760- 49-12- 3 «B

West Virginia
WASCNN
22,200- 74-10-1234-A
WASRDW
10,800- 45- 8- 9 ~A

ROCKY MOUNTAIN
DIVISIO

N
(Yolarado
WOLMO 28,380~ %6-11-13 -A
New Merico
W5LEF  36,240-151-12-1234-B
KS5MAT 21,300~ 71-10- 534-A
W5DZA  14,040- 52- 9- T32-A
Ltah
W7SQD  6660- 37- 6-1034-A
W7POU 1500~ 10- 5- 1 -A
WATEVO  1200- 1¢- 6- [ =B
Wyominy
WITSM  5940- 33- 9- 335-B
SOUTHEASTERN
DIVISION
Alabama
K4GMR/4

21,000~ 70-10- 733-A

Hastern Florida
WAWHEK 39,960-111-12- 934-A
WA4LCO 38,160-159-12-18%¢-8
WHHOS- 21.650- 60-12- 4 -A
W4ZOK 8250- 25-11- 5 -A

Gieorgia

W4YWX 86,400-240-12-20 -A

W4BEY 74,910-227-11-1734-A
WBHAJR 10,260-122-11-1314-A
K4BAT  20,180-108-12- 634-A
SOUTHWESTERN
DIVISION
Arizona
WITVS  21,500-105-10-19%4-A
W7ESE 6930~ 33- 7- 234-A
Lo3 Angeles
W6RCV  13,660-153-11-1434.B
W6TMP 13,200- 40-11-8 4
K6YFZ 8640- 32- 9. 3 -4

Orange
KAGJID/6 74,160-206-12-19 -A
W6KNE 48,180-146-11-17 -A
W6QEF(T  34,760-15%-11-15 -8B
WB6YPX (W6DLE, opr.)
11,340- 42- Y- -A
WB6UTC  2700- 15- e 2 A

San Diego
K6CAG  530,300-101-10-11 -4
WB6VFL 1200~ % 5- 1 -A

Santa Barbara

WB6DPV 34200-111-10-14 -7
W6GEB 25,500~ 95-10- B -A

WEST GULF
DIVISION

Northern T'cras
WASCBE 75,570-229-11-20 -A
W5QGZ 31,190 93-11-1236-A
KS5YED 12,720- A3- & % -A

tiklakoma

K50CX  49,170-197-11-  -A

Sauthern 1'exas
K2FIU/5

108,720-302-12-20 -4
W5JAW  03,600-260-12-1934-A
\WSTPZ  3%,280-116-11-19%4-A
K8IAE/5 24,600~ ¥2-10-17 -A
KSMLN  20,400- ¢%-10- 7 -A
WASIMK/5

18,480~ 56-11- 534-A

PHONE
RESULTS
CANADIAN DIVISION

Labrador

VO2AB  24,156-183-41-13 -A

Nota Scotia

VEIANT  201€- 42-16- 4 -A
New Brunswick

VE1ARM 33.232-26%-62-18 -

VFEIRD  31,944-363-4-14 -B
VE1ZS &352- 87-32- ¢+ -A
(uebec

WOHEP/VE2
484~ 22-11- -B

VE2DFE 96

(ntario

41 -A

AC3EFX 14,190-110-43-13%%-4
VE3RVZ  2775- 74-£5- 3 -A
VE3IBGX  2268- 42-18- 3 -4
VE3BS 1350- 25-18- 2 -A
VE3ESN i24- 16-13- 334-A

(Continued on page 158)

Increased phone activity accelerated the phone scores
in the contest with KSSVC exchanging his Mississippi
multiplier 72 times. Frank proudly displays this neat

station, which produced the high W/K phone score.

QST for



1968 VE/W Contest Announcement

September 28-29

all W and VE amaleurs to participate in

the 1968 VE/W Contest. Thisx year the
contest period will run from 2300 GMT Satur-
day, Sept. 28 tu 0200 GMT Mou., Sept. 29,

Two winners will be announced; high U.8.
seorer and top Canadian, and a certificate goes
to the high scorer in each ARRL section.

Phone stations look for each other near the
following frequencies: 3810, 7210, 14,280, 21,400
and 28,600 ke.

Althongh the MARC and ARRIL do not stock
forms for this event, Daystrom Ltd., 1480
Dundas Highway East, Cooksville, Ontario,
Clanada is supplying Canadian entrants with
free International Countest Log forms. Theyv're
a 2-part affair, designed for carbou use, providing
wn auiomatic log copy. VEs please address your
requests to the Daystrom coutest department
and furnish your name, call, street address,
provinee, contest name and anticipated number
of contacts. Ws please follow the log sample
below.

THE Montreal Amaieur Radio Club invites

1) Eligibility: The contest ix upen to all amateurs located
in the ARRL sections listed on page t of this QS7T. Multiple
operator stations may enter: however their scores will be
listed separately and will not be eligible for awards.

2y Contest perind: All contacts must be made during the
period from 2300 GAMT Sept. 28 to 0200 GMT Sept. 29,
Only 20 hours total operating time may be used in thix
period, however. Times on and off the air must he shown
in the log. Time spent listening counts ax operating.

3y Bands: All bandg and modes for which the participant
ix licensed may be nsed. A station may be worked once on
phone and once on e.w. on each frequency band. C.w. and
phone are separate, requiring separate logs.

B @80: W/Ks will work only VE/VO stations and
vice-versa. W to W, and VE to VE QSOs do not count.
Valid points can he scured hy contacting stations not
working the contest it complete exchanges are made. The

exchange consists of QSO number, RS or RST report, and
ARRL section for W/Ks, geographical arcas as listed helow
for VE/VOs.

5) Seoring: Count two points for each completed ex-
change. Incomplete contacts do not count. For tinal score:
VE/VOs multiplv: total points X ARRL sections X power
multiplier.

\W/Ks multiply: total points X Canadian areas X power
multiplier X 10 (The factor of 10 has been arrived at hy
multiplying the ratio of U.S. sections/Canadian arcas by
the ratio of U.S. logs/ VE logs received for the last two
contests.)

6) Pouwer multiplier: Allstations using d.c. powerinputs of
200 watts or less during the entire contest use 1.5; all
others use 1.

7) Cunadian Geographical Areas:

Prefiz Abbreniation
Newfoundland VOl1 NFLD
Labrador Vo2 LAB
Prince lidward Island VE1 PEI
Nova Scotia VE1 NS
New Brunswick VE1 NB
Quebec VE2 QUE
Ontario VE3 ONT
Manitoba VE4 MAN
Saskatchewan VES SASK
Alberta VEG ALTA
British Columbia VE7 RC
Yukon VES8 YU
Northwest Territories VES8 NwT

%) Reporting: Follow the sample log shown below. Log
forms are not available from MARC or ARRL. Single
operator stations may not have assistance from any other
person during the contest.

) Awards: The overall contest winner wins a handsome
trophy. In addition thie winner in each ARRL section re-
ceives a certificate, Awards to Canadian winners will be to
the section leaders. The top phone only score and top c.w.
only score will be listed separately. The section certificate
will go to the highest score.

10) Deadline: All logs must be postmarked no later than
midnight, November 4, to be cligible for awards. Please
make sure that your call and section are printed on each
page and on the top left, hand corner of your envelope.
Logs cannot be returned. Mail logs to Tom Cunningham,
VE2CK, 1125 Marlatt Street, Montreal 9, P, Q., Canada.,

VE/W CONTEST LOG 1968

Cull....W4SVI. ... Mode, ,,.C.W. ARRL Section....GA.......

Power Input....150 W,.,.
. Sent Received !

Times Time B ] New

Freq. OnjoOff af [ ) | See.
Me. aMT { QS0 Nr. Station ‘ RST l Section Nr. | Station ®&ST Seetion I Wkd.

14.050 | on 2300 l 2300 1| W4SVJ | 579 | Ga. . Que 1

- Io2no2 oy 589 - 2 | | Nfd. | =2

. : 08 s . 569 “ 1 NWT 3

e off 2313 i 2312 4 “ i 65h9 “ 1 BC 4

! 1

Total Operating time: 13 min.

e tinal in all cases of dispute,

Bands used: 14 Me.

Claimed score: 4 Q8Os X 2 (points per contact) X 4 (different sections worked) X 1.5 (power multiplier) %, 10
(ratio of U.S./Canadian sections by logs received during last two contests) = 480 points.

[ hereby state that my station was operated strictly in accordance with the riles of the contest and governmental
regulations, and 1 agree that the decision oi the contest committece of the Montreal Amateur Radio Club, Inc. shall

SIERature. .. oovve it

Sections 4 Points &

[
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Results, June V.H.F. QSO Party

REPORTED BY BOB HILL,* W1ARR

Pittsburgh is the Steel City, and it would appear as though a hefty amount of that steel winds up as antennas for Steel

City ARC's W3KWH. At right is a view of the shack (shack?); looking west, we note (left to right) a modest 64-element

collinear array for 144 MHz, an 11-element beam for 50 MHz, and a 32-element job (up about twenty feet) for 432
MHz. At left is a neck-craning closeup of the 2-meter monster.

reus one (held June 8-10) was very wmuch
Fgoud, solid, typieal, meat-and-potatoes
Party, characterized by agreeable weather,
exeiting sporadie-# openings on six meters for
many sreas of the country, medioere conditions
ou 2, lots of multioperator mountuaintopping —
vou know the pattern it you're a June Party
regular. Some 431 logs came in (126 ot them
multioperator), chronicling the efforts of =«
total of 930 different v.h.fers. We reecived
entrics from 65 scetions, with 59 single-op and
1% multiop certificate awards to be muailed Sep-
tember 13.

In the single-operator multiband cuategory,
kudos to K3IPM for a record high score of
37,989 (amassed on bands ABCD). \While he
was unable to set new QSO or scetion marks
{W4GJO holds the former with 598 two-wayvs in
1962; W2CRS knocked off 64 sections in this
very Puarty), Stan was iu a class by himself for
total points! The rest of the top-10 lineup looks
like this: K3WJB 19,440 (ABC): W2CRS 17,984
(ABCD): WA2FGK (K2LNS, opr.) 14,625
{AB); K9KFR 13,800 (AB); WS5WAX 13,149
{ABD); K3MTK (K3LWR, opr.) 10,220 (ADB);
W2CNS 9500 (ABCD); WAGBJ YK 8688 (ABCI);
and WB4DQW 7819 (AB). Just missing the list.
wus Canadian champ VE3BPR with 7084 (ABD).

single-band leaders were (50 M Hz) WIECV /p
15,822; K5AGI 10,105; WA4STJ 9x70; K5(PV
0495; WASTTH 8280; (144 MHz) KIHTV 2751;
W2AQT 2052; WA2EBT 1760; WA3GPL 1584;
W3FC 1200. In Canada, VE3ZZZ (VE3ABG,
opr.) nosed out VEAMA with 1122 points to take
50-MIIz honors; VE3ERQ's tally of 207 was
high on 144 MHaz.

In the popular multioperator ranks, those Mt.
Airy Pack Rats at W3CCX /3 nibbled their way
to a stunning top of 67,896 (ABCD1). Other solid
scores  were turned in hy W2PEZ/2 13,225
(ABCE); W2IJKI 41,607 (ABCD): W2UFT

* Agsistant Communications Manager, ARRL.
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35,230 (ABCD); KIPXE/1 33,202 (ABC);
WB2FKJ/2 32,376 (ABCDI)); WALIOX 31,806
{(ABCDE); K2RTH 30,774 (ABCD): W20J/2
20.095 (ABCD); and W3KWI 28,083 (ABD).
VE3FIB topped Canada with 13,392 (ABD),
and that’s no lie.

Out in the Rocky-Mountain and I['ur-West
arcus, where it's like pulling teeth to rack up o
decent score, K7ZICW led single-op multiband
eutrants with 4068 points (ABD). Al was followed
by WA6ZQU/6 3528 (AB): WB6KAP 2240
{ABCD); VE7XF 1890 (AB); and K6IBY
(ABC) and WB6DUB (AB), both with 1260
puints. Top single-bund performances eame from
{50 M Hz) W7FN 7029; WA7CJO 4995; K7VNU
3248: W7JRG 2691: K7DBR 2394; (144 MW Hz)
WB6PKA/6 678; WB6CKT 445; WA6FJJ 272.
Multiop efforts were paced by WAOSLM/¢
with 7358: other contenders were WAOPHZ /0
7279; WB6NDJ/6 7200: KT7AUOQ/7 68%15;
K6BPC 6690: K7KOT/7 5340; K6 YNB/6 1928;
W7ZSL/7 4725; K6TJL/6 1644; and K6SLQ/6
4180.

QRYV for the September brawl?

DIVISION LEADERS

Single (Operator Multioperator
K3IPM Atlantic W3CCN /2
KIKFR Central K9DIW
KUALL Dakota e
KHAGT Delta K&ATYP
WBKKF (treat Lakes WABPLZ/8
W2CRS Hudson W2PEZ/2
WIECV /g Midwest KeTLM
IN1ABR New England K1PXE/1
W7FN Northwestern K7TATIO/7
K71CW Pacitic KETJIL/6
KASUM Roanoke WAPAR/4
W7VDZ Rocky Mountain WAGSLM /9
WALSTS Southeastern AP
WA7TCJO Southwestern K6B3PC
W5WAX West Crulf WASKPU
VE3BPR (‘anadian VE3FIB

OST for



Soapbox

‘“The QRM on hand openings was horrendous, with irra-
tinnally long calls — especially when a local station would
call the DX and sign his own call five times followed by
‘Cio ahead, go ahead, go ahead, go ahead, go ahead’ - as
though the NX didn’t know when to return the call! But
allin all, a useful prelude to Ificld Day, especially for getting
thes.s.h. ear tuned up.’ — W3IUB. “So much r.w. activity
-— too bad it isn’t that good all the time.” — WA3GPL.
“My boss, a CBer, gave me the afternoon off just so I could
enter the contest. Who savs all CBers are bhad!” —
WA3GLZ. ‘“We operated portable at Hilltown, Pa., which
ix a 700-foot hill about 20 miles NW of Philadelphia, One
of the highlights was our first extended contact on 1296 —
quite an achievement for us, as we had tricd unsuccessfully
for 4 vears! A contact on 220 with a station in Maine was
also among the exotic items we worked. We were rather
disappointed with the apparent lack of activity on 432 in
New England. S.s.b. activity on 6 meters was greatly in-
creased over past years and gives indication that we had
all better be on s.s.b. for next January's contest.” -—
‘W3CCX /3. ““New rules I'B on starting and ending time."”
------ K3LNZ. “Conditions were abhove average on 2 — give
i meters back to the ‘heathens.’ Too many of the 6M group
areill-mannered, lousy operators. S.s.b. won't talk to a.m.
stations and make snide remarks about a.m. calling them."”
— W3LUL. “We are thankful that you arranged the date
of this QSO Party so that it would coincide with a nice
little tropo: mighty nice of you, hi.” — W3HB. ‘“Many
stations unreadable on a.m. would have becn solid on c.w.”
-— WA3EPT/3. **5.8.b. proved to be the only way to work
scctions on 8." — K2QPN. “This was the lirst time I was
on 6 meter s.s.b., und it really paid off."” — WB20OEU.
*(ouldn’t work anyonc, hardly; all the sections heard from
were on 8.8.b. and they don't listen for n.f.m. or a.m.
stations.”” — WB2ZDP. ‘‘L.ow power does work out if vou
have an ¢ificient antenna system.” -~ K3ZAP. “We were
disappointed this year with many last-minute equipment
problems that plagued us. The ¢inb is planning a much-
improved operation for the TFall V.H.F, Party.” —-
K3HKK /3. “Shows how good 6 could be all the time.”
-— WA9WIL. “Look for us with a kw on 2 and a better
antenna in Sept. and Jan.” — WIYT. My first six out of
geven (SOs were VEs.” — WA4JJY. “Propagation on
50 MIIz was most peculiar: none of the openings lasted
very long (usually ten minutes or less), and signals were
weak. However, the ‘hot spot’ kept skipping around so
that most of the eountry was covered. We went out in a
hlaze of glorv, our last contact being with K7ICW in
Nevada, who was readable here for about one minute.
The biggest disappointment was hearing one of the monn-
taintoppers QSL Montana and not being able to hear the
Montana station. The most gratifying aspect of 50 MHz
was the increasein c.w. activity. We worked scveral seetions
on c.w. which were not heard on s.s.b., particularly into
the East Coast area. Those contacts made Sunday morning

'Tis very heaven to work a Seven, especially a Seven in
super-scarce Wyoming. W7 VDA brought joy to the hearts
of fifty fortunate 6-meter ops during the Party but wasn’t
able to raise anyone else in his own call area! Jim began
his 50-MHz, career from Montana in 1956 and has been
very active from Wyoming for the past eight years,
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Precariously perched atop his Silver Spring QTH, WN3ILD
contemplates the Twoer with growing frustration. Not
only did Ray have to labor under the handicap of a
simple antenna and a poor crystal frequency, but we sus-
pect he also kept sliding off the roof between QSOs.

appeared to combine tropo and meteor sentter. As usual,
144+ MHz was a disappointment,'” - W4WQZ. “Enjoyed
contest from monntaintop in Kentucky. Sporadic-F open-
ings were great.” — WASLXJ /4. “Wish more stations
had used c.w. Some need new receivers. Which way do
vou point your antenna when stations are coming in from
three directions at the same time? Skip was really something
Heard Mexico, (Cuba, culled VESUS with no results,
YV5ABT, VP5EC or 1D(7, some stutions speaking Spanish
all in all, the hest V.IL.T. Party I've ever been in.”
-— W8NOH. ‘‘Never heard so much QRM on the low end
of six.” ~— WASHPY. ““As usuul, [ suw nothing but the
highest courtesy in all contacts. This is to be expected, as
two raeters is the most courtcous hand. (Ask the converted
Z-neter people who operated 75 meters!) Each year fewer
people actually work the contest; the high -:cnrm hy top
stacmns may prove discouraging tn some.' -~ K8ZES.
‘“‘Recommend cxtra points be given for each ¢.w. contact.”
—WASKPN. “Why doesn’t anvone else try S-clement
4-bav quads?’”’ — WASTFO/8. ““The short-duration spo-
radic-£ on six certainly helped the section multiplier. Some
of the fellows who started early missed it, unfortunately.
The most fun: working VIE3BPR on 432 AlHz with my
varactor tripler with less than one watt to the antennal!”’ —
W2CRS. ‘‘Picked up five new states on #.” - WA2KUL..
“100% Murphy from start to finish.” — WN2BND.
“Why does everybody concentrate hetween 145.0 and
145.4? Lots of room on the band. I was mostly near the low
end (141.26) and hardly anybody ever tuned there.' —
K2QBW. “Weather was superb, conditions on six were
wonderful, but activity seemed to be off, prohally because
of the Kennedy funcral and dav of mourning. ‘Two-ineter
c.w. conlinues to improve: at times the low end sounded
like 40 e.w. in a Sweepstakes!” -—— W2UFT. ““T do not like
the new time rules at all; wish you would go back to the
old rules.” — W2SEU. “Ciuess my 20-yvear-old SCR-522
is getting tired — and 80 am 1! See you in September.
W2KXG. ‘“Most people aren’t very talkative during a
contest because of the rush for points.'” -— WN2ETO.
*‘Some operators should look introspectively at their ealling
practiees during band openings, Some of the things heard
on 6 meters would have made even a 20-meter 1)X man
wince!”” — WA2CVS. “‘Unfortunately, I lost several very
good hours of contest time — had to graduate from high
achool.” — WB2ECU. “We opened the day with K2QKR
stepping on a rattlesnake. Fortunately he had high shoes,
aud K2DJL’s fast thinking and action disposed of thc
snake Dbefore it could strike, (Conditions were average,
cxeept for some openings on 50 MHz. We had a good
time on 1296 — although we made only four contacts thev
were lengthy and involved vonsiderable experimenting.
Contacts into Qnebee and Ontario added to the 2-meter
cnjoyment. On 220 MHz we managed to work 9 sections.
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Thanks for the new rule (any 28 conseentive hours): it
was a pleasure to hreak camp during dayliecht Sunday
evening. Please keep this rule: I am sure all mountaintop
atations appreciate it, especially from the safety angle.” -

W2PEZ /2. “W¢ of the Interstate V. F. Society thank all
those who helped us in our undertaking in June. In Sep-
tember, and from now on, vou will hear onr club operating
under the call WB2GKE.” -— WB2WIK /2. “IFound gaod
signals on t and 2 from Sunrise Mt., northwestern NLJ.,
where we are building our c¢lub station.'" -— WB2QOO.
“Missed working but heard North Dakota, Wyoming,
and VP7DD, all on s.8.b.” -— WOPFP. “Sorry it is my last
contest from \W@-land."” — K2PCG/@0. **With Hurricane
Abby in her death-throes, 2-meter DX was available via
tropo with heavy QSB and alert c.w. just above (41 and
145." -~ WIDZA. “Fhto hy! achen’ vozbuzhdaynshchij
kontest!” — KL7ELA /W1. ‘‘Preparations for the Spring
contest started last Septemnber following the Fall V.H.F.
contest. As a result, a 500-watt final for 144 MHz and a
200-watt rig for 220 MHz were completed and helped
accumulate u good score.” KI1PXE/1L. "' Finally made it
on all bands to 10 KMHz. Why couldn’t we have weather
like this in January?” - WALIOX /1. “For the record,
we decided to enter the QSO Party at (815 GMT on June
8, s0 we had 45 minutes to prepare!” —- WALIED, *It
was Tenerifc Mountain, near Milton, N.H., last vear:
Mount Blue Jobh, near Rochester, N.IL., this vear; and
I wonder now where it will be next year. On Saturday
the black flies were 2 constant bother, but they rested on
Sunday while the mosauitoes took their place.” -—
VE3FCH /WI1. *Conditions generally fair, but use of c.w.
again paid off. Highest multiplier count ever here. Tnx to
KIFFE/4 for meteor-scatter Q3Q on 144 AlHz for K.Fla.
section!"” — K1ABR. ‘“‘Enjoyed contest, but it seems to
be more and more a battle of the bhig guns.” -— WAIGFG.
“We fonund the 2-meter activity very disappointing; hope
itis betterin Sept.' - K1YLU/L *1 tried!" — WBKNC/-
KL7. I worked no 1s, 2, 3s, ur tis — simnply did not heur
u single one. Even forgot to tulk a lacal into getting on to
give me iy own section! It's great to be back on 6. (First
QSO0 was in 1947 from Sheridan, Wyoming.)" — W7JRG.
“*8ix would have been more interesting had the band really
opened up. Two meters not as active this time.” -
WATZECY. *‘(iood 6M band opcnings and two new bands
(2.% and 3.3 (7[Tz) helped us amass our highest seore in
the last four years. In general, we need more activity ahove
2M out here.” - K7AUO/7. *Dnring my few hours of
contest operation [ contacted and met more new hams
than in a year of ‘normal’ opcration.’” --—— WAGOWH.
“Scores arelow in this area this year due to lack of ti-meter
apenings.” WBONDJ /6. ‘I was monitoring in hopes of
some «louble-hop £! No luck KH6BZF. ‘““This ycar's
contest was the best etfort accomplished Ly this station
to date. It was very helpful to choose your own starting
hour, and the 8-hour time limit should eliminate some of
the incquities existing between some of the densely-popu-
lated EBastern scctions and propagatiou-dependent, popu-
lation-shy Western scetions. The appearance of the fune
Perseids meteor shower June 9 (GMT) provided some very
unusual iouo/metear scatter this vear and this xhower
sceraed to peak during the contest. (C.w. provided a double-
hop L's contact with a (ia. station — don't think I could

WA®s SLM (left) and LVM (right) trudged up 8500 Rocky-

Mountain feet, endured two inches of hail and two elec-

trical storms, and still managed to hand out 283 QSOs
as WAQSLM/@.
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Let's share a moment of ecstasy with (left to right)

WA4HAZ, K4HGK and WA4JVD as they thrill to the

prospect of another new multiplier for W4PAR/4.

Forced to abandon plans for 2-meter operation when

their car filled with 144-MHz. gear went off the side of

the mountain, the boys stuck to 6 and made it pay off
handsomely.

have read him on s.8.b.” -—— K7ZICW. “Think T'll move
back to Ohio — #& much better than in the ‘wild and
wooly West'!” — W6DOR. “‘Some of the young squirts
ot back from school just in time.” -— WAGCXB. “I was
amazed that I could often work the same siations as the
mountaintoppers.” -—— WB6CKT. “('an't recall when
tropo propagation conditions have been so poor. Only
one short-skip late Sunday morning into Washington/-
Oragon on six meters.” -- K6TJL /6. “‘Six was very good
here Sunday: there were rapid changes geographically,
but £ skip was plentiful, ‘I'wo was very quict — not much
woing on at all.” ~- W4EPV. “Our antenna and six-meter
rig were in North Carolina and the two-meter rig about
10 feet away in Tennessee.” — W4RUL /4. “‘One of the
best QSO Parties we've ever been in. Actually, we made
it into a junior Iield Day and took to the hille, set up
antcennas, ran from emergency power and had a ball working
6 and 2. We had an excellent band opening on i and must
apologize to all those stations we couldn’t sort out of the
pileups. At times, we sat for two winutes trying to get just
one eall out of all those calling us. 1t was worse than Channel
11 on CB!" -— WAOSLM /8. “The best of sportsmanship
displayed in a contest.” — WAOPHZ/0. **The band was
wide open all day Saturday, but I couldn't get on until
late evening. Sunday, the hand opened for about 15 minutes
after [ spent the whole day in front of the rig.”” — W7VDZ.
**HBand conditions were great during most of the contest
period. Will be back in Lllinois next contest. All the stations
up there know me as KL7EBB/W9.” — WB4DQW.
“VP7DD sure sucked a number of fellows out of the Ameri-
can phone band on 500 M Hz. At one time I heard 7 stations
(W /K calling him between 50.006 and 50,1, - \WBJ4IIIP.
“Working 144 MHz only in southeastern Itlorida has its
problems. Imagine having to work a 1400-mile path for
one little multiplier!”’ - K1FFE /4. “lleard many #is and
Ariz., Nev., and other 7x, all on sideband.' --- K4HAV.
“*AMorce contacts could have been mude on scatter if some of
the transceiver owners had paid more attention to getting
their calls across rather than the height of their antenna,
the type of rig, or the type of microphone.” -~ WAZCJO.
“Thoxe amateurs who don’t get into & v.h.f. contest don't
know what they're missing.” — WAGF.JIJ. “*Our club had
a very ditlicult time securing permission to operate from
any choice mountain-peaks in the arca and tinally had to
settle for Mount Wilson, which is the 2ite of all television
transmitters for the Los Angeles arca. Carcful preparation
allowed operation within 100 vards of the TV towers with
& wminimum of ITV birdies in the recciver.” - K6BPC.




“We were turned away from our chosen mountaintop
QTH by the Forest, Serviee and finally got on seven hours
late at a church camp, where the temperature dipped to
the mid-30s inside onr tent, We broke one 220-MHz
Yagi driven clement in raising our antennas, and then we
shut down 15 minutes before a good six-meter opening to
the ast.'" - K6YNB/6. I worked 47 sections oa 50
Mz, and 43 of thesc were east, of the western Oklahoma
horder. Only scetions worked west were Nev., Ariz.,
N.Mex. and Mont. Worked every scction cast of Okla.
western border except 8.Dak., Ky., W.Fla. and Maine.
Woarked VT2 through VE5 and heard VP7. All in all, a
very good cuntest.” -~ W5WAX., “*Being crystal-controlled
held down iny total contacts. Heard all call-areas and
twice as many sections as 1 worked. No 2-meter-or-ubove
activity here.” — WASLXT. ‘“As usual, local participation
was virtually nil. For all the v.h.f, stations in South Texas,
not many cver seem to enter eontests, Next vear I hope
to have some s.8.b, gear on and thus have a morec even
chance in the eonbtest. Am curious as to whether any
Zometer Ly was caught during the Party, since activity
would be uhnormally high." — WASIYX. “I've been in
every ARRL v.h.f. contest, No National Clonvention
was going to keep me out of this onel!l"” -— WI1HDQ/5.
“This station was built to get into the backs of the beams
of the W stations. [t worked! Some of the boyvs gave us
579 without, turning their beams north. Would be inter-
ested to know if any stations report trying unsuceessfully
to raise us on Y. We worked everything we could hear,
Hut maybe we now need a better converter,” — VE2RM.
“Two meters open to the west (W8-land) early Sun.
morning; the band finally appears to be picking up.' —
VE3ERQ. ‘“Band conditions were very poor in this area,
and it was u ennstant struggle to receive signals just above
the noise. It was overcast and wet here and hardly the

Central-Division single-op champ (by a fat margin)

K9KFR fondly regards his HS-type cat and perhaps rue-

fully considers the QSOs he missed on 2 because the kw

amplifier expired. Bob's metalwork helped: tor 4, it was

11 elements at 90 feet; for 2, how about 15 elements
up 105 feet.

type of weather for sporadie-~ openings. Most of the time
only a couple of signals could be heurd at any one time,
and had to rotate the bewn constantly because of changing
conditions.” — VE4MA. *‘Better condx than last vear under
my old cull of VE7AXNMI. Being s.s.b. and v.f.o. helped
a lot." == VE7XF. ““We are not overly crushed with signals
up in this part of the country on 2 meters. During the
Arietids shower, cuntacts were completed with WABMGZ
and WBBVYM ou s.s.h.; just missed with KGRIL on
c.w.” —— VE7BQH.

Minimum Number of Sections Minimum Number of Scctions Minimum Number of Sections Minimum Number of Sections
30 15 4 3 2 30 15 4 3 2 3015 4 3 2 30 15 4 3 2

Band (MHaz.) [50'144/220;420[ 1215} Band (MHz.) 150 144°220]420/1215] Band (MHz.) |50 1441220420121 5] Band (MHz.) |50'144'220 420[1215,

KIABR 21f 19 WA2(RN 17 15‘ i WB4{AP* 35 ! \WASHPY (34

KIAGB 17 10 WO KI* 36| 20! 9| 4 WB4IED*  [32] 3 i | wsipu ‘ 13 3

WIALE 3 8l 2 3 \WB2KHD./2% | 17 W0SU 31 WASLOW (35 4

WIBCG/1* 16| 10| 7 W2MAU* 5| 17| s 3 W4PAR/4* |41 WARPLZ/8* 47| 10

KIBZM/L 29| 15| 8 2 w201/2¢ 29| 17] 5| 4 K4PXE* 45| 4 WABVHG 3 3

WAIDCT 9 3 W20W* 16 o 2| 3 KiQLF* 17 6 K9DKW* [43

K1HFK 31 W2PEZ/2*  (34] 20| 9 2| WAISTT © 42 KOHMB .48

KIHTV 21 w2QQs2*t |36 14 K4SUM 22] 11 6 2] KOKFR !40 10

WAIIED* | 7] 18 K2RTH* 38| 18| ‘9, 4 WATZG* 33 WAOMEF ;30

WAITOX* [37) 17| 4| 3| (] W2SEU 16| % 6| 3 WAIVCC/4* |34] 4 WaASDC (37 3

WiIPJ/1« 26| 14] 8| 7 wW2Ur 34/ 20, 6| 5 WHWQzr 1350 & 1 KOVPE/0® 32| 3

K1J1X 91 6| 6 K2VMR/2* |42 13J 3 K5AGI 47 j WIYT* 43| 4

Wi1JsM 318 \WB2VQK 2 | W5BDF 30 WAOJYK 430 3] 1 1

WILUA/1® J21) 16} 5 WB2WIK/2¢* |do| 21 K5IPY 45’ K6MBC '35

WIMX 17| 8 4 WB2ZIR* 16 WASKPU*  [34; WAGMRH (40

WINBN*  |16] 15| 4| 3 K2ZRJ* 30 12 WASTTH 45 warkp ‘42

K10JQ 15 \W3ARIV* 18] 20| 8} 5 WASTXI 37 H KYTILM* 52;

KIPSR 6 Wi3CaX/3* 35| 20| 13| 12| | | K5TYP* 44 1 KOYNW 33 2

KIPXE/1* (25| 20| 12 Wi3CGvV ;21 5\ 2| 4 W5\WAX 471 5 1 K2PCG/6 41 2

KISRZ 1 7] 4 WASEPT/3* |29( 17 WBGAAE* | 3| 5 4 \WOECV/0 |54

KIYLU/1* |20| 14| 8/ 3 K3ERM/3* (30| 16| 4 WAGGER o4 sl o4 WIHOY /KP4 43

KIYON 11] 2| 10| 3| t § W3FC 15 W6HPH 5 4] 1] VE2HW ! 15 3 1

WIINW/1 10 3 WA3GPL P16 K6IBY 1 s 4 vezraze  lo4] 15

K2ACQ 8 K3HKE/3* |33 19| 2{ 3 WB6AKAD 8l 5 4/ 3 VE25H 221 11 3

W2AQT 19 K3lpM 38| 14| 10| 1 WBANDJ/6* [10[ 5, 4i 5/ (] VE3BGA® 25| 4 4

WA2CJTK/2* |44 23 W3KWH*  |41] 21 7 Kerdnses (11 7 1| 7 1] VESBPR 26| 15 5

W2CNS 28| 14| 3| 5 W3LUL 717 WATCJO |37 VE3DSE 6 4

K2CQG 7 WaPGA/3%  [23] 16 1 WIEN 33 VE3SEVW T 4

W2CRS tagl 21) 11} 3 K3WJB 33| 19 2 K7ICW 30 5 1 VE2BZC 16 3

WA2EBT 16 WA4BXZ* |30/ 3 1 WBAEC 18 VESFIB*  [27| 19 2

WA2EUS 75 3 WB4DQW 46| 1 WASBCA* |36 17 2 VE3SAU® 31| 13

WA2RGK |28 17 WB4FOX |39 WBCCT® 48l 6

WB2FKJ/2* |23] 18 10] 5| 1] WiGDs 148 K8DOC* 42| 10 *Multioperator Station.

September 1968

67




SCORES

In the following tabulation, scores are listed by ARRL
divisions and sections. The top single-uperator scorer in
each section receives a certificaie award. Multiple-operator
scores are shown at the end of each section tabulation; in

sections where at least three such entries were rec

ived, the

top multioperator scorer receives a certificute award, Aster-
isk following call indicates Headquarters staff member,

ineligible for award.

Clolumns show tinal score,
section multiplier, and bands used.

B, 144 MHaz,; C
and above.

ATLANTIC DIVISION

Delaware
W3CGV 4840-134-32-ABCD
W3Kre 1200~ %0-15-B

Eastern. Pennsylrania
K3IPAI 37,989- 577-6.{ ABCD
K3WJB 19,440~ 4 BC
K3MTK.3 (h.sL\\ r.)

10, .420-291-.%5- xB
WABADN
$268-194-2 \B
WIITUR  4160-160
WASASL, $454-134- 26-\8
WABAAN
$060-170-18-A
W3ETR  604-124-21-AB
WASICIH 2096-131-16-A
KRQGQ 2071-109-19-A
WASHIT 1860-124-15-AR
WA3GPL 1584~ {
WA3GLZ
WASKEE 660-
WA3LUB
\\ 'i]/,l'

1..
K3YFD (X oprs.)
7192-248-29-AB
W3ILP (4 oprs.)
5307-183-29-AB

Marylana-1.

K3LNZ 2716- 97 8-AB
KAGEG  2600-100-26-A
\\'.%LUL 217" IiH-l4—AB
K 1316- Y4-14-A
1020- 65-15-ABD
Q60 ti4-15-4

78R4~ HR-14-B

3GN
WA3GBK 6800- 60-1()-R
WASILO 140- 28- 5-AB
WNIJHE/ .5
20- 30- 4- B
WASHAO wu- 18-

[
oprs,)
L )-299-
WASEL" 1‘/ nra.)
4. 5.56- 3 16-46-AB
W3PrGA /J

\’3DFS (Wls Q
\WASEMC)
5330-245-34-AB
WA3JMR/4 lW.(b(‘(‘,,
\WA3s LUP FY7Z)
A4 )-157-29 ABC
WA3}IEN (K301,
WASHEN)
4650~ 146-25-AB
WA3JZR (-1 op
wu 104— 2R-A

Southern Naw Jersey
WB28ZK 5876-212-26-ABC
2YEH

WB
5766-184-31-ABC
K2QPN l75U-l.’:ll AB
R2SOS X%4- BR-13-AB
K2ZRJ (K28 BWR ZRJI)
R46-163-42-AB
W, B2Z.IR(“ AZBlW,

Hxx- 94-16-B
Western New York
W2CN8  9500-177-50-ABCD
WB20EU 4081-1.36-30)-AB
W2CEH  2142- 72-26-ABC
WA2KND K16- 48-17-ABD
KZ2ACQ 480~ 30- R-1)
WB2K YQ 396- 36-11-B
W2WGL  153- 17- 9-B
114- 19- 6-AB
WB2CHO 44- 11- 4-A
W2FAN 200- 5= 2-D
WN2DRQ 12- 12- 1-R
WAZCUK/72(KZRKE, \WA28
CTK LN
07.738-414-47-AB
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total number of contacts.
A represents 50 MHz;

C, 220 Miz.; D, 420 MUz £, 1215 Mz,

W2QQ/2 (K28 LGI LWR)
11,500-2:30-50-AB
W20W (16 nprs )
5790-186-30-ABCD
WA2VMB, (& opre.)
3900-130-30-AB
W2MATG (7 o rs.)
1-101-30-ABCD

K2LFB (K! ‘ Lb‘B. WA2GJA)
K72- 77-24-ABD
WB2VPY (17 ours
274- x—l? AB

1
WAZAGT (WARAGT
WB2ALXE)
468- 52--Y-AB
Western Pennsylvania

W3BW O N-140-25-ABC
WASINY 44-128-23-AB
WA3BBJ 3
t710- 90-19-A

W3Usa HIN- A7- H-‘\B
W3DJM )- 3%
lv\.(ZA r

3JDT

w:«m\u rq opry.)
083- X7-h9-'\BD
h3HK.K/3 (9 oprs.

14 991-254 57-ABCD

Indiana
K9KFR 13,800-276-50-AB
WAYMEF

4333-111-30-A

WAQONY
$275-131-25-AB
WA9SSX 1R40- RU-23-A
WANQXZ 306- 44- 9-A

K9, 7-1\
WAOYLZ 136- 31- 4-B
KYVPE/9 (K9a QLB VPE)
Y115-264-35-AB
Wiseconsin
WAISDC 5360-134-40-AB
WAIWIL 3416-122-28-A
WANULK 418- 47 11- ABD
WAYSZH 54— 7-A
WAQKZLT 45—
WYKHH 9-
KRYDK W (rs o S,
7-211 47-AB
woYT (I\QOX\ WAYs
1QY Lz
91750-185-50-ABE

DAKOTA DIVISION
Minnesola

270- 27-10-A
North Daknta
KAATL, 602- 43-14-A

DELTA DIVISION
f.onistana
K5AGI 10,105-215-47-A
WASTTH
%280-184-45-A
WSIFB 16- K- 2-AB

KUGYO

Mississtppt
TYP (5 oprs.)
9270-206-15-AB

Tennessce
WBiFOX 4251~ 109-
W4IMX ~ 429-
WA4JIY  29Y-

'iQA-

WSBWAX savors sweet success — in this case, rolling up

the second-highest single-op score west of the Mississippi.

On 50 MHz., where he nabbed 47 sections, Sam swiveled
six elements at a mere 100 feet.

‘E3JRO/3 (4 oprs.)

5-215-39-AB
WASCFK 3 (WA3CFK,
WNI3IB3)
403 1- ‘.59 29-AB
\\’A.u-m. ,r,np
1x20- 91 20-AB

CENTRAL DIVISION

fUtnois
KIHMB 60!16-127-48-A
WIERT 237R- 29-AB
\\' \9F\A.N12m- xz 15-A
5Q 595~ 35- 7T-AB
500~ 1)-10-A
WAYPYA 195- Y9- 5-B
WAUSDT 336- 24- 14 AB
WAICUK 270- 30- Y-A
WAIOBQ 240- 60- 4-B
WAYFXH 242- 58- 4-B
DN W K- 6-A
AS 4-B
KODTB/9 140- 20- 7-AB

WAONRI 132- 44- 3-R

WAIKQD 27- AB

WAYTCW/9 (W AQs 1]
WOCW)  324- 54- 6-AB

WB4IED (7 oprs
5Y 4”-164-.56 ABE
A\Y 4“'(4)2 (\\\-)8 wWQz,

n712-133-42-ABD
VA48 HGQ

1)

4620-154-30-A

W4 LZG (\\41‘](, \\A4I[SE
WB4LNN)

4455-145-33-A
WA4BXZ (P\ﬂ KV,
WA4BXZ. WB4ANN)
.(Sih-ll)z 34-ABD
WA4ZTH k&) oprs,
2436-116-21-AB
WB4HAP (W B-}s H-\l' 10B)
225- 35- 9-A

GREAT LAKES
DIVISION

W.—\4 P \\

Kentucky
WABSLXJ/4
_ 1554~ T4-21-A
WABTYF /4
51-13-AB

KAQPT (KiL P WerD
Q Paa 47 17-AB

AMichigan
WENOH 2244-102-22-AB

PST  HBH- 62-14-AB
WRLDU R3zZ- 49-18-BD
WARCVQ 872- 53-12-ABD
WASVHG 594- 44-11-BD
WASPIE 5K4- 73- R-B
WAREOW 420- 35-12-A
\\'A}gL_LY_ 150- ,4 B
WBRAO \/x (4 oprs )

- 56-10-AB

Ohto
\Vxhhl’ 5790-192-30-ABC
W ARL
5494-141-39-AB
WASHPY

T A794-141-34-A
WABWIW

2392- 92-26-A
KRWVZ  2124-11R-18-A
KRZES

WASSTX

054-1n8- 9-BD
798- 57-14-AB
IWWARKPN :20—
WRIRN  624- 5() 12- AB(_,D
26- f-

0-12-A

WARPLZ 'S (7 0

25,134~ 4"“-59-’\BD
\\'ABBCA (9 oprs.)

750-445-55-ABD

Wwscct (7 ‘oprs.)

~4.192-44X-54 AR
K8DOC (7 opi

PARS 91— 21 ’iz \B
WASAHD (\

-2'.’.-:\

FHI) 26-
W, XVND (lh oprs
1812-124-13-AB
WASSRF (W .\8‘1 'Rl' TNF)
158- 52~ U-A
WASTFO/% ( \\'A88 TFO
LEG)  4132- 43- 9-A

HUDSON DIVISION
Eastern Newr York

W?(‘RS 17,984-260-64-ABCD

WA2VAZ
w2iIrp HAR-
K2CQG  19#- Ii- 7D
WN2Z2BND 100- 2, 4-H
\\’BzVOk\ 240 740 201
K2¢ lH-
W2, hI (5 oprs.
1,607- 578 69-ABCD
W2UFT (fi oprs.
z.m-mm ﬂ%-ABCD

o 36-505-87-ABCDE
KIBGU (5 oprs.)

4{9-!7‘)-41 AB
W2ZXK (

} oprs
4-lnR-2{-AR
WA2DNR (5 oprs.)
2071-109-19-AB
WBZ“'H\\ (WBZs WHW
YHE) 130- - h- 5-B

New York City~Long 1sland
WB2MZE

6169-149-31-AB
SWB2ZQLP 6040-210-29-A
W28 3201- K0-33-ABCD

WB2W:

2541-121-21-AB
WA2ZPX 2192-137-16-AR
WNZESD B872- »4- %-B

WAZEUS 660- $40-15-ABD
WB2UMI 462- 42-11-A
t;’)- t5- 7-B

WB2TJ 1
W2KXG

0,7
W A2(‘V§ (\\ \2BCS
WB2wWOL
2% (lH-l.’)ﬁ 18-AB
WB2TOU (\\ B2s L't Z.\P)
1133-1114-11-AB
\VB2L CX {\\ B2y UeX
7BY) 315- 45- 7-B

Northern Neaw Jersey

WAZFGK (K2I.N8, opr.)
14,825-325-45-AR
WAZIRN 6831-207-33-AB
W2AQT 2052-118-19-B
WB2VFX 1980~ un-22-AB
WBZWEL
7- K7-21-AB

\VA?EBT]?S(I 110-16-8
W2CVIV 1312~ x2-16-AB
W2DZA 1082- 47-18-ABC

WBZh( U Y27-103- 9-B
560- Xu- 7-B
F R78- 13- 6-B

=B




W2LEZ,2 i (7 Oprs.
43,225~ 62-}-65-ABCE
W20J/2, (5 aprs.)
95-407-55-ABCD
WB2WIh/2 (7 oprs.)
69-42Y-61-AB
K2VMR/2 (s oprs.)
o2 "14—:{8”—58-ABC
WBZQOQ (6 o
ASh ‘W{ 32-AB
WA“ANI (5 oprs.
6660- 222-30-AB
\W2BSC (8 onrs
58-1%Y-22-AB
WBZKHD/I (WB2s GUMR
KHD) 3298-194-17-B
WBZ\VII /“ (5 oprs.)
5- 75-15-ACD
E\ZRPZ d (KZKH/‘.
W2 NK
128- 94-12-A
\VN2DQF} (\\/ N2s CUE
YQE 330- 55- 6-B
\VAzLLW (WA23 AWK
CEW, WN2FIG)
164~ 41- 4-B

MIDWEST DIVISION
Towa
5250-125-42-A
Kansas

WYPFP

WIECV /0
| -"9{-54 A
WAQJYK 176-4%-ABCE
KOYNW 4200- lzn-;s AB
WUQDH /
4- 94-26-AB
WAMPOY 2156- 12- -ABL‘E
WYSEr 574- 41-14-A
Missouri
KYTLM (KOTLNM,
WAOIKI)
13.915-253-55-A8
Nebraska
WAQMRH
TR0D-190-40-A
K2PCG/f
U5-165-43-AD
KPMBC 5')75 145-35-A

NEW ENGLAND
DIVISION

Connecticut

KIHTV 2751-131-21-B
KIYON2665- 67-27-ABCDE
WALHUE

1518 $9-22-AB
WNI1ISD 32- 48- 9-R
WIZGZ, 1 357- 43- 4-A
WIDZA " 4
WI1ENZ
WAIGTP
WNI1IQI
WAIGI
WIQVE/ 1 1ok
wATeY Nk e
KLTELA/W1*_

KIPXE/L (% uurs
33 94-547-58-ABC
WAILIOX (13 o
.;l.?snﬁ 51.5 hz-ABCDE
WI1LUA/1 (6
16 674-.{3& 42-ABC
WIBCG/I r7 oprs.)
-146 33-ABC
WAILIED (6 oprs.
570- mn 25-AB
thUT/l © OpTA
2196 l)H-lz A
WA1GLS (\VIPDI
WAIGLS)
636- 53-12-B

Fastern Massuchusclts
KISRZ 200-193-25-ABC

WIMX \\VAZKTV Opr)
0-157-29-ABC
K1AGB 4 i 1
KIBXA 2X13-
WLIBM  IX4K- X!

\
WA2PLTS/1

105- 21- 5—B
WICTR/1 95- 19

- 5-B
WINBN (KIs JP\V QDR,
WI1EUJ)

52()6-128-3&-ABCD
KITXV (}\[ﬂ P [“{V)

560-160-16-A
WAIFCD (WAls CPG DWL
FCD) o 1085- 71-15-AB
WNILIIE (WAIHHK.
WNIIIE)
104- 26- 4-B
Maine

WILIPJ/1 (12 opra
26, 12’:-418-5’)-ABCD

New Hampshire

K1HFK 269Y7- K?-&l A
WIAZK 1166- 51-22-RC
WIALE % 35-21-ABCD
WAINW/1 767- 58-14-BD
KIPSR 216- 18- G-t
VE3FCH/ \\1 (7 oprs.)
836-244-19-AB

I(Imde 1slanad
K1ABR 5561-139-40-AB
WALIGFG 5460-182-30-AB
WIipror 153y- X1-19-AB
Vermont

WAIGYTL/1
5174-199-26-AB
KIGYT 2704-104-28-AB
WIMEP 231- 20-11-ABC
WIADZ /1 (KI1PYX,
WI1ADZ) 672- 458~ i4-AB
Western Massachusells

K1ZGB__ 5140-168-30-AB
HHN

WAl

KIJIX
K1ULZ
WI1UCB
KIYLU/L (9 oprs.) -

17.81 5—.471 45-ABCD
KIB7ZM/1 g;_c’ T8,

WA][-J\
LX) .55?(4 1251 2R-A
\\’.\UAM 1 (WAIls [AM
LAN) 275- 25-11-AB
NORTHWESTERN .
DIVISION
Alaska
W8KNC/KL7
5- 5- 1-AB
Montana
W7JRG 2491-117-23-A
W7010 22. 11- 1-AB
W7DB {8~ 49~ 2-AB
K7LY Y /7 (6 oprs.)
t040- 65-16-AB
Qregon

WATECY 1210-110-11-AB
W7UDM

£170- 7() 15-ABCDE
W7TYR  266- 34- 7-ABCD
K7UYX/7 (K77C2B oqArj

K7TAUO/7 (12 oprs.)
15 22" 29-ABCDE
W7ZLR (KIH.BJ \ ’Z]ZLR)

Shown above is a view of the antenna setup put to work

by the WB6NDJ/6 gang to tally 7200 points on all

v.h.f. bands. The 5-foot microwave dish is in the fore-

ground; other radiators include 6 elements on 4, 20

elements (plus a ground-plane) on 2, 11 elements on 220
and 20 elements on 432,

KT7ICY (4 oprs.)
42- 31-
iV’ ashington
7029-213-33-A.
K7VNU 3248-112-29-A
K7DBR 2394-114-21-A
}\7K7OT/7 (K7TKOT,

Nu)
"' 340-17R-30-A B
\W7Z8L.7 (1{7@ CAL W/ TG)
221-19-ABE
P\7\IQF/7 (K7MQ1~

WA7GDL)
2132- lZX-lQ AB
Ex'lIEY/" (K7IE
A7EH )

2-AB

W7FN

425- 75-19-AR
W7HMJ/7 (5 oprs.)
170- 78-15-AB

PACIFIC DIVISION
ust Bay
WEBXO  5uR- 48-11-AB
WAG6UOWH 66~ 22- 3-B
WB6NDJ/6 (7 oprs.)
7200-2 60 25-ABCDE
WB6AAL (WAtis AGA VDC)
2- 6Y-12-ABD
WAGDUR/ﬁ (4 nnrg )
750-150- 5-B
Hawaii
KH6BZF 1- 1-1-A
Nevada
K7ICW  406%-112-36-ABD
Sacramerto Valley
WABGERl

WATEE

W6DOR,
WBEWHP 215- 4
WABCXB 104- 26- 4-B
WNG6BZI, K0- 20- 4-B
San rancisco

WEAJL 516- 30-12-ABCD
WB6WLF 68 17- 4-A

kﬁN’C(‘v (WB6KI,L,
AY9LRO, W AYIKD)
1183 u1-14-AB
san Iaaqum Valley
WBABITZ,6
540- 34-10-A
WEBWK 6 (4 opra.)
1590-159-10-AB
WWAREXV /A (WABEXYV,
WB6CWN)
522- §7- 6-B
Santa Clara Valley
\WBAKAP 2240~ 9%-20-ABCD

WBGDUB

1260-126-10-AB
\WBBCKT 445- x49- 5-B
WABLI'AC 150~ 50- 3-B
WARASH 4 'ﬁ- .’:- 2-BE
K6TJIL/6 (6 opl

1644~ 154 27—ABCDE
K6SLQ/6 m on

80- 189 20-ABCD

ROANOKE DIVISION
North (‘arolina

243R- R6-2R-ABD
72-21-AB
52 L

WAHIZ

9- 4:3-13-A
4 260- 26-1 -A
WA4PAR/4 (E\4H(,-I\ WA4s
HAZ JVD)

926R-226-41-A
WA4VCC /4 (K4LVV, WA4s
BNX VCO)
BRTK-1R1-3R-AB
\V4‘R{TI /4 (K4‘§ wrC Ao,
I]l)-l'ﬂ-'m-AB
WA4WZP (WA4s MNIDW
W4pr, WB4IKKD)Y
2052-108-19-AB
South l"arn[ina
K4PXE (5 oprs.
B0 85-155 49-AB
(Continued on page 154)

Happily proclaiming that "'the U.S.A. gang come through
like Gangbusters,” QRP advocate VE3EZC snared 8
sections on 432 MHz. with just sixty watts,
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Eighth World-Wide RTTY Sweepstakes

October 5-7, 1968

Eight trophies and eight plaques will be awarded in
various categories.

Tm: Canadian Amateur Radio ‘I'vletype Giroup, CARTG,
- in pleased to announce the &th world-wide RITTY S8,

) ‘The contest will commence at 0200 GALT Satnrday
Oectober 5 and end at 0200 GMT Monday October 7, 1968.
The total contest period is 4% hours hut no wore than 36
hours of aperation is permitted. Times spent in listening
counts as operating time. The 12 hour non-operating period
ean be taken at any time during the test, but ‘' off periods”
may not be lesx than two hours ut a time. Times on and off
the air must he summarized on the iog and score sheet.,

) ‘I'he eontest. will be ronducted on the : 14,
and 28 Mz amateur bands,

) 'The ARRL Country List will be used (except that
KL7, KH6 and VO are to he considered as separate coun-
triesi.

4) Messages will consist of the message number, time in
(IMT. zune, country or state,

AT

5) Points: All two-way contacts with stations in one's
own zone will receive 2 exchange points, All two-way con-
tacts with stations ontside one’s own zone will receive the
poiuts listed below in the table, Stations may not be con-
tacted more than once on any one band. Additional con-
facts may be made with the sume station if different bands
are nsed for ench contact.

(i) Logs must eontain bands, number, exchanges and
timex sent and recejved GMT. calls, scores, countries, ex-
change points, shifts and rest periods,

7)1 A multiplier ot one is given for each couniry worked,
including one's own, on each band, e.«.. if one vountry 18
worked on 3 bands, then 3 points is given,

%) The total number of eschange points multiplied by
the number of countries worked, multiplied by the number
of continents contacted (maximum of six) equals the final
score. Ezumple:

3.9 MHz, — 5 countries
v « 1 “
14 o 18 *
21 “ 10 “
REI 300
Total .of 40 countries
Fxchange points = 2020
Clontinents =
2020 X 40 X 5 = 104,000

CLAIMED S8CORE

9) Logs must be received no later than November 30,
1968 and should be sent to the CARTG, 85 Fifeshire Road,
Willowdale, (ntario, (*anada,

CORRESPONDENT

HE

3[4

§

10

n"

EIENES

25

2

ki

A

32

36

OUR zone

Y

14
2
15
8
17
16
16
12
16

[

29
27
21
32
37
39
32
N
24
3
33
40
43
35
1
32
29
35
35
42
48
50
52
20

13
8
8

O ximts

N

18

2
2

25
27
19
21

26
26
22
26
33
37
32
34
30|
40
38
44
52
44
20
40
21

28
26
33

40
4

44

14

16
7
1

18
16

Q2

20|
12

25
16
18
12
10
10

6

2

8
10
14
15
23

30
23
21
18
17
12
&
"

x

36
24
28
22
20
19
15

15

10

45
49
48
39
42
49
53
58
50
52
52
48
37
33
32
27
3
37
34
27
33
27
33
34

28

25
24

27

40
18
15
27

24
i
27

14

16

25
19
32

2126

35

034

33
29
29
36
30
39
37
7
6
6
7
12
18

a
2

6
14
14
20
26
21
26
25
34
43
39
49

8

3
15
16
15
22
20
12

29
25
37
33
32
40
40
35
35
42
34
42
39
14
n
10

12

29
3

39

37
38
46
47
42
43
51
42
49
46
21
18
15
12
12
16
14
9

34

56

10
20

16
28

30|
31

38
37
41
45
50
33

22

26

28
35

40
41
46
50
47
50
58

52
50
27
25
21
17
15
16
21
16
17

TR T

-
o

22
31
29
29
21
33
29
21
27
20
29

25
35

38
40
42
46
46
50
52
55
52
52
30
29
24
20
16
15
26

25

26

35

43
37

32
29
48

14

28

36

50

34
21
35

24

39

42

ef33

3

37
33
30

2127

29
20
27

40

|33

48
40
38
44

40
38
35
38
28
33
30
21

19
21

20
24
30
15
1"
15
21
25
33
21
27

47

44
37
52
44
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Slow-Scan TV Pictures Exchanged
Between Canada and Sweden

U.S. amateurs can join in the slow-
scan fun now without having to seek
a special temporary authorization.
The Commission’s Report and Order
in Docket 17736 appears in Happen-
ings of the Month, pages 80, 84 of this
issue, and permits slow-scan tele-
vision in portions of the h.f. and
v.h.f. bands.

THE idea of transmitting pictures using equip-
ment designed for voice communication has
caught the imagination of many amateurs. On
June 24, 1968, two-way pictures were exchanged
between Art Backman, SM@BUO, in Stockholm,
Sweden, and Syd Horne, VE3EGO, in Ottawa,
(Canada, on 14.180 MHz. This is the first time
two-way pictures have heen exchanged across
the Atlantic by radio amateurs. In December,
1959, Copthorne MacDonald, WA2BCW, trans-
mitted SSTV  pictures across. the Atlantic
which were received in Great Britain.

Many months of work and planning preceded
this event. In addition to econstructing the
cameras and receiving monitors, permission had
to be obtained to transmit slow-scan TV from
the licensing authorities in both countries, Spe-
cial permission was granted to Canadian ama-
teurs for a period of one year to transmit slow-
scan TV pictures, provided that the band-
width occupied for picture transmission does not,
exceed that used for normal amplitude-modu-
Jated single-sidcband voice transmission. The
frequency allocations granted to Canadian and
Swedish amateurs are given in Table T.

The e¢quipment used at bhoth stations con-
sisted of camecras and monitors similar to those

TABLE 1

SSTV Frequency
~ Allocations for
Canadian Amateurs

3.725- 3.750 MHz.
7.150- 7.175 MHz.
14.175-14.350 MHz.
21.100-21.450 MHz.
28.100-29.700 M Hz.

SSTV Frequency
Allocations for
Swedish Amateurs

3.600- 3800 MHz.
7.050- 7.100 MHz.
14.100-14.350 MHz.
21.100-21.450 M Hz.
28.100-29.700 MHz.

Note: The special Canadian frequency
allocation is valid until March 31, 1969,
and the special Swedish frequency alloca-
tion is valid until June 30, 1969.

September 1968

{.
<

Art Bukman, SM@BUO

described by Copthorne MacDonald in QST.1.2
Both ¢ameras were modified to use convention-
al vidicons which are more readily abtainable
than the slow-scan vidicon tubes.

Development work on a still-better equip-
ment continues on both ends. SMOBUO has
completed a new camecera using a Plumbicon
fube and VE3EGO has a working transistorized
sampling camera. (The camera samples the out-
put from a “fast sean” picture source producing
pictures at the slow secan rate.) Additional
work is being done on transistorized monitors
with circuitry to render the picture information
more immune to QRM.

Commencing in September. regular picture
transmissions are planned by VE3EGO on the
80-, 20- and 15-mecter bands in order to conduct
further expceriments and to assist other ama-
teurs to experiment with this mode of trans-
mission. ~—SAM K. Horne, VE3EGO

“TMacDonald. “A Compact Slow-Scan It Monitor,”
QST, March. 1964

¥ MacDonald, “*A Slow-Scan TV (lawmera.” QS7T, June,
July, and August, 1965,

Stolen Equipment

A Hallicrafters SX-100 was stolen from my home
on July 13. Unfortunately, I do not know the serial
number. However, the unit did have a fused a.c.
plug and an SO0-239 coax antenna fitting. Jack
McKay, WASDPD/3, 3116 Camp St., Pittsburgh,
Pa. 15219,

The Post Office Department promises faster mail
service with the new Zip codes. [Tse yours when you
write League Headquarters. Use ours, too. It's
06111,
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CONDUCTED BY GEORGE HART,* WINIM

Charles City Comments

IAST month’s writeup on the Charles City
4 disaster was factual, as such writeups should
be. But with all the material sent in came also
a lot of comment about what was wrong, and
what should have been done.

'Tis ever thus. Probably we amateurs will never
reach the utopian state of readiness that will
enable us to handle an emergeney operation in
stride. Once in a while we come close to it.
Usually, as in the case of the recent lowa tor-
nadoes, we are a long way from it.

Most of the comments received are typical.
Many of them are worth repeating. Some of them
are thought-provoking and significant. We take
the liberty herewith of extracting a few quotes.
Since we do =0 without specific permission, no
names (or culls) will be mentioned:

“When one monitors emergency operation on
75 meters from home,” sayvs one official, “one
has a feeling of mixed emotions. The sloppy op-
erating and incomplete messuges that first came
through made one almost ashamed to be asso-
ciated with the amateur fraternity.” He goes on
to relate an example of 1 message ordering medi-
cal supplies which reached its destination, some-
how, over an hour after origination after three
relavs — whether without error was never ascer-
tained becuuse the supplier demanded a signature
and the amateurs were not able to supply one.
The operation was frequently interrupted by
“breakers” with “emergency” welfare traffic.
An experienced traffic hundler explained to some
of the operators about ARL texts, bui one volun-
teer worker at Charles City held a stack of them
without knowing what they were and apparently
without trying to tind out. ** (Ruess this is typical,”
says our correspondent, “but if our scetion nets
would function as they should, operators would
be ready for emergencies. It seewns funny, too,
that all emergency worl\ hits for 75-meter s.s.b.
even the c.w. oper: ators.’

As mentioned in the writeup, Charles City axui
ofher nearby places were largely without electric
power for sowme time. **The confusion that existed
in the early hours of the disaster,” says another
amateur official, “was typified when a service
station operator from a nearby town had a 250-
kw. geuerator mounted on a flat bed truck. When
he arrived in Charles Clity, the local authorities
told him it wasn’t necded!”

One EC suggests that local citizens well ac-
quainted with townspeople could be very helpful
in locating addresses of health and welfare in-
guiries. They would tour the town, tind out about

* Communications Manager, ARRL,

12

the fates of various people and areas, then use
this knowledge in answering inquiries at IRRed
Cross headquarters and elsewhere.

Says another KC: “We cannot stress too much
the need for experience in traffic-handling when
radio amateurs tind themselves trving to help
out during an actual emergéncy. It's quite obvi-
ous which operators have traffic-handling ex-
perience and know-how. If you are culled upon to
provide ewmergency communications during a
disaster, take time to remember the importance
of portable generators, antennas and such things
as extra coax feedline, connectors, tools, soldering
gun, nylon rope, extra microphones, message
forms and a big, big sign which reads ‘EMER-
GENCY COMMUNICATIONS BY AMA-
TEUR RADIO! so no one refers to you us
‘Cilizens Band Operators.” ”

T.earning by experience is the hard way to
learn, but probably the most effective. A much
easier way i3 to learn by other peoples' experi-
ences. Most of us realize this and wish we had
done it only when the emergency is upon us and
we siddenly realize we don't know just what to
do. There probably has never yet been an emer-
geney in which a sizable number of amateurs,
serene in their confidence that they could handle
anyvthing, have discovered that they were inade-
quate and ineffective. A couple of lines of com-
mentary at the beginning of the ARPSC slide
collection are apropos: ““Is your ear, sitting out
there in the purking lot, equipped with an operat-
ing mobile rig? 1f an emergency struck now, would
you know precisely where to go and what to do
when you got there? If not, you better pay
close attention . . .”’

Last March 10-16 the Gallatin Amateur Radio Club
provided communications for the Junior National Ski
Championships held at a ski area near Bozeman,
Mont. Here’s K7EVZ of Bozeman operating one of the

“lunch boxes’’ which were used to relay times from the
finish line to the control center.

QST for



On June 15 a joint SCN-RN6 meeting was held at

Redondo Beach, Calif. to "’Reshape the New Look”

on ARPSC. Left to right are WAS6ROF (RN6 manager),

WB6GUTC, K6IME and WAGKZI (SCN manager).
{Photo by WB6ZKK.)

Pay close aftention, fellows and gals. The
time to learn how to do it is now, not after the
tornado touches down. WINJAL

National Traffic System

Let's kick around the topic of whether or not
NTS net managers and T'CC directors should have
“terms'’ of office. As you know, NTS managers at
local and section level are appointed by the section
management (the SCMN or appointees designated by
him); at region and areu levels, the appointment is
made under the direction of the ARRL communica-
tions manager. No specific terms are set for any
such appointments or designations; the net manager
serves until or unless he resigns or is otherwise
replaced.

Proponents of the idea that they should be given
terms point out that at present the same person
remains manager year in and year out, without
aunyoune ever questioning what kind of a job he is
doing and with thought to having a new manager
only it the preseut manager decides, for one reason
or another, to resign —— or dies in office. ‘The-appoint-
ment should be reviewed at regular intervals and
either renewed or cancelled, as are other ARRL
appointments: without this, it is very possible
and quite vommon for the appointee to hecome
inactive or for other reasons do an inadequate job
and no one does anything about it because it is
embarrassing to try to ‘' kick him out.”

Opponents contend that nothing is guined by
imposing terms on such appointments exvept more
administrative burden. If a person is doing a good
joub, you don't want to remind him every so often
that he might want to consider quitting. If he iy
doing a lousy job, ur not doing a job at all, you can
kick him out any time, without the temptation to
wait until his term runs out and then get around it
by just not renewing him. The custom has been to
aet promptly on resignations or inactivity, but to
proceed cautiously on taking action to remove an
active appointee. \We cannot speak for local or sec-
tion levels, but at region and area levels there have
been three managers removed from ottice in NTS’s
20-year history — two for inactivity, oue for un-
poupularity. The latter was a long drawn out proce-
dure, because a good net manager isn’t necessarily
popular (sumetimes (uite the contrary!) and
unpopularity in itself is not a good reason for dis-
missal. All other managers have resigned of their
own accord when the time caine that they felt they
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could no longer do an adequate job or wheu they just
plain felt someone else ought to have a crack at it.

NTS managers are all volunteers. Those at
region, area and TCC level do get certain travel
expenses; the rest get nothing but the honor of
serving. No one is doing any of them a favor in
appointing them. On the other hand, everyvbody
agrees that the standards should be kept high. On
the whole, we feel that the leadership in NTS has
been among the highest of any part of our ARRL
organization, and we are very proud of them and
the traffic system they have built and maintained.
Shall we argue with success? Will terms for managers
improve things? — WINJI.

June reports:

Ses= T'rof- Arer-  Hepresen-
Nels slong fie Rute e tation (%)
IRN..........60 a4 W96 7.4
2RN 59 670 NIE=Y 5.9
.. .60 a2 1tk 7.9
[ 3 391 300 73.5
RN&6..........60 705 3566 91.1
RNG...... ...60 1,249 668 541
RN7..........59 761 484 458
SRN........ G0 180 291
YRN... .. ... .38 a28 NYiEs
TEN..........55 303 378
ECN.......... 10 184 23
TWN......... +4 144 131
EAN..........3 L5853 1.149
CAN.. ... 30 1,003 758
PAN...... ... .2 1,681 926

Sectionst. . ... 1559 1,079
IT'CC Eastern. . 1202 883
1'CC Central. . . Y0? 19
TCC Pacific. .. 120* 1,135
Summary . . 35 22,468 KAN 3.6 -
Record. ... .. B242  23,K17 KNS 159 -

! Section nets reporting (32): KMN, IEMNN (Mass.;
NCN(E), NCN(L) (N.C.); WSSN, BEN, WIN, WSBN
iWis.); GSN (Ga.); VN, VSN (Va.); \W. Ila. Phoue, GN,
Q¥N, VEN, FMTN (Fla.); Ohio 8813, OSN, BN (Ohio);
P\, Pa. Phone, VIF 6 Neter, VHE 2 Nleter, KPA
Kmerg. P T, PTTN (Pa.); NYS (N.Y.); Passaic Valley
E . NJEPTN, NJN (N.J.)): MDDS (Md.-Del.-D.(%);
QIN (Ind.), SCN (8.C.); WSN (Wash.y; Colo. HN; BUN
(Utah); Mich, 6 Meter, QKN (Mich.)y; ILN (LlL.); MNN
vMo.i; PTN (Me.); CPN (Conn.); RISPN (R.1); TEX
(Tex.); OLZ, SSZ (Okla.); MJN (Minn.)

*I'CC functions, not counted as net sessions,

We are going to have to ““crack down’' on section and
local net reports. Please use (!D-125 for reporting these
nets. [f you don't have » CD-125 form, be siire to indicate
vour VTS liaison, otherwise you will not be included in the
listing above.

WIEKFW reports that LRN is trying to conform to the
NTS operating schedule, but summer operation is rough,
cepresentation is down, QRM and traflic is up. W2FR is
getting 2RN on the ball in the same manner, but likewise
has a hatful of difliculties. \WW3MVO ses hot wx and QRN
nre the theme on 3RN, WAGROF starts his RNG manager-
ship with a bang, appointing W6BGE as assistant and es-
tablishing a PAN3 station assignment to handle overload
traflic and serve as an ulternate to PAN send and receive
liasison stations. RN7 moved schedules to conform to NTS
pattern; \W7BQ reports a jump in tratlic, VE7ZK leading
in representation for I3.C. The TEN report this month is »
long way down from this KN's high standing of past years;
WOLGG hopes for more activity come school and shorter
days (longer nights). VE3BZB visited VIE1-land to try to
atir up more activity there, W7NHL says even 10 meter
conditions have been bad, which tends to discourage activity
in the mountains, K2KIR says weak signals and poor re-
ceiving ability during QRN is hindering tratlic to and from
“outlyving’' regions, Strangely enough, WIDYG reports
summer conditions also hindering CCAN., W6VNQ reports
that the shift of PAN to 7135 ke, i8 working out well for the
rost part, with 3675 heing used as a QNY frequency for
short-hop prrposes. Note that with all this moaning and
groaning the system still shows a Iot accomplished.
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WAYOQ is the combined club and c.d. (RACES) station
at Owensboro, Ky. Here are WA4JQE (standing) and
WAEWL conferring at the 75-meter position, with the
status board in the background.

T'ranscontinentul (‘forps, Eleven unsuccessful functions in
the lastern Area, hut W3EML pleased with summer per-
farmance, expecially by alternates filling in for vacationers.
WPLCX reports only seven missed skeds in Clentrat Area,
some of which he xuys he could have saved if he hadn't
been out of town. W7DZX was QR with cherry harvest.
ut report time but reports over )Y, successtful functions us
TCC-Pacitic practically runx itself in his absence. Nearly
wll unsuccessiul functions were the resnlt of bad conditions;
very few resulted from no-show on the part of functionaries.
june summary:

FPunc- Out-of-Net
Area tions Traflic I'vafiic
JFastern. . ... 120 2204 8834
Central. . ... H0 92.2 1324 H19
Pacific. ... .. 120 1.4 2278 1135
Summary . 2380 1.5 5806 2637

The TCC roster: Eastern Area (\W3EML, dir.) — 11’18
11)G EFW EOB NJM, 172s FR GKZ MTA QC, K2RYH,
WA2: KLY UWA, I"B2: (T OYE RKK UHZ, K3MVO,
WA3CTP, Wi4s NLV UQ 7M, KAKNP, WRB4GTG. W8s
CHT RYP UM, KBRKMQ, W48« OCG POS 4GC. Central
Area (WOLCX, dir.) — W10GG. KADZM. IW44s AVM
WWT, WB4AIN, W5KRX, WASAVO, W9s XY DND
DYG VAY, WAYOTD, WAIVZM., WAIRAK, Ios INH
LCX, Ags AEN YBD, IW.40s DOU MLE; AVM WWT,
WB4AIN, W3KRX, WA5AVO, IF9: XY DND DYG
VAY, WA9s OTD VZM RAK. W0s INH LCX. Kds AEM
YR, WAgs DOU MLE. l'acific Area (W7DZX, dir.)
wWes BGEF EOT HC IPC IPW TYM VNQ VZT, Ké-
DYX, WAGROF, WB6HVA, I'7s ALO KZ ZB ZI1W,
K7HLR, WA7CLF, VE7ZK.

Diary of the AREC and RACES

\We have a communication from ¥IB9PJ concern-
ing an emergency operation he conducted with
SP3AU7Z, which has been kicked around between
this column und the IARU column. So here's the
dope: Un I'eb. 24, HBIYPJ received an SOS call from
SP3AUZ (Poland) and was informed that a Polish
boy would die unless he obtained a rare drug within
24 hours. HBOPJ spent hours finding a source of
the drug, obtaining it and rushing it by air to J’o-
land. Later, he received a letter from the bov's father
to the effect that the drug had apparently saved the
bov's life.

On Mar., 16 W4RKH received a call from
VE3AXQ requesting ansistance in dJelivering an
emergency essage to a party believed to be vaca-
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tioning in Panama City, Fla. WAL\WIHW was raised
on MARS., via repeater, and the information was
passed to the local KC who arranged for an an-
nouncetnent on a local TV station. The party being
sought saw the announcement and contacted his
relatives in Canada. - WW4ARKNH, SCM W. Fla.

Amateurs assisted in a search for a inissing boy in
Don Mills, Ont., on Mar. 23. VE3ARE spread the
word and soon had VE3: CWA DSB OV and CSO
on the scene with their imnobile rigs. VE3FBH was
set up as control station and other stations stood
hy in case needed. Unfortunately, the boy was found
by scuba divers the next day, drowned. — Vortopics,
bulletin of the Vortown Ainatenr Radio (lub.

On Mar. 26 a team of 15 amateurs, led by EC
WENDM and assistant ECs \W8TZZ, WASEFK
and KSWXO was activated when reports of a
tornado touching down north of NMonroe, Mich.,
were received. Four mobiles were dispatched with
Red Cross survey teains to search the area for per-
sonal injury and property damage, continuing until
long after dark, and reports were relayed to Red
C'ross headguarters. The following morning mobiles
were again sent out to supply comnunications for
survey teams estilnating and reporting property
damage. No personal injuries were found, although
some personal problems of other kinds were solved.
— IWSNDJM, EC Monroe County, Mich.

At 22007 April 11 the Guamn Tdisaster Net was
activated because of approaching Typhoon Jeusn,
with KG6AAY and KG6AQI sharing NCS duties
as KG6ALY acted as weather reporting and tracking
station. Approximately 20 other stations from
(Guam, Saipan and the Western Carolines were also
in the net. ‘The typhoon struck Saipan at approxi-
mately 04007 April 12 and battered the island for
12 hours. Damage was heavy and all public utilities
were put out of action. After the storm, KG6AQV
and KGGAQL flew to Saipan from Guam and pro-
vided communications by amateur radio until
April 22 when normal facilities were restored.
During the intervening time, 207 messages and
numerous direct communications were handled.
KG6AQV and KG6AQI received a letter of vom-

" . A

A joint AREC/RACES drill in Orange County, Calif.,

simulated a widespread electrical failure on May 18.

It was termed ~'Operation Switch-Off.”” Here at the

AREC control station are (back to front) WAG6YWN,
WB6CQR and WB6RUM.

OST for



Mississippi Sideband Net outgoing manager WASKEY

(left) is shown with incoming manager WAS5SYUD

(right) and WAS50HQ, winner of the net's WS5EPT
Citizenship Award.

mendation. from their commanding officer. —

KGGAQIL, EC (tuam.

Unable to get through to his brother in New York
('ity on May 2 to inform him of the serious illness
of their mother, a Brazilian citizen turned to atna-
teur radio. An emergency message was vriginated by
PY2AUM in Sao Paulo and transmitted to
WASBCNDM who relayed to \WB2LYO who relayed to
WA2KTS who telephoned the police precinct station
who delivered the message to the addressce. —
WB2IYO, PAM N.N.J.

On May 10, WARZDYE received a call from
W6QGD/HKS5 that a Colombian child .needed
treatment by a drug not available in Clvlombia, in
wrder to survive. WASZDF contacted the maker of
the drug in Cleveland, who talked directly with the
Brazilian doctor, and immediate shipment by air
was arranged. HK5BI'J also assisted in the opera-
tion. — KaSYH.

On May 15 the Villages of Waynesville and Wa-
pella, Ill., suffered damage from very high winds. At
116307 the disaster comimunications chairman of the
American Red Cross (W9AES) contacted WIVHD
asking him to take his mobile to Wapella and set
up communications. At 1100Z the North Clentral
Phone Net opened on 3915 ke. aund contacted
WIVHD in Wapella. Meanwhile, KISWR was
gathering up equipment to take to Wapella for a
base station. WOVIID/mobile wus used until about
1600Z when the base station was activated as
KIOSWR/9. Also active was WIKXN who took a
survey team through the country. W9VHD /mobile
was then sent to Waynesville to set up communica-
tions there with KOSWR/9 in Wapella. Telephone
service was restored that afternoon and the net. was
closed at 21007. Net control stations were W9s JXV
HHGO, A9s IVG HSK who, along with \WOKXN/
mobile, K9SWR/mobile/portable, 1§9s UZE ZWT,
K9s HRC UZG and WAOQITV were the backbone
of the operation, although many other amateurs
called in to offer assistance. WOVHD, our reporter,
says it was the best disciplined net he ¢ver heard.

The first operation involving the ()wensboro-
Daviess County (Ky.) c¢.d. 30-foot rescue hoat, af-
fectionately hut unofficially known as ‘' Leaking
Lena,”” was its own rescue beginning in the eurly
afternoon of May 5. The boat lost its engiue, said it
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wans adrift in the chanuel tn a rather inaccessible
stretch of river, and went off the air. WA4MXD
and K4UDZ in the former’s mobile set out with a
box of tools and spare parts to the point at which
they thought the boat would reach shore. W10Y1
and WB4FAY were at the c¢lub/e.d. station,
W4Y 0O, However, the hout couldn’t be located.
KOEKYV prepared to get a company-owned tug
underway to be crewed by himself and WA4MXD-
KIUD7Z, but a series of false reports led them on
wild goose chases. As the weather worsened a heavy
storm warning was upgraded to a tornado watch and
then to a tornado warning after a twister was
actually sighted. Henderson and Owensboro ARECs
were both put oun alert and more operators were
called into W4YQQ. Mobiles ducked for =helter
under bridges as the main storm lashed through.
Efforts by W9ZPP, K4RGL and WALKZI revealed
the boat had made it sufely to u commercial fueling
station. Skillful driving on treacherous roads and
rides through Hood waters in leaky skiffs resulted in
all concerned being soaked to the skin and liberally
plastered with gumbo mud. All were secured about
9:30 P.M. — WLOYI, SEC Kentucly.

On May 25 and 26 the Boeing Employees Ama-
teur Radio Socieiy, working in collaboration with
the Puget Sound Emergency Net, set up and main-
tained a 75-meter communications link between a
Boy Scout Camporee near Mt. Rainier and the
Seattle area, a distance of %5 miles. Shortly after the
establishment of this circuit a request was received
to assist in the search for an overdue airplane with
four people aboard.

The existing 75-meter link was made immediately
available for search trathc and WA7BSQ was dis-
patched from Seattle with the c¢lub’s emergency
station equipment. He proceeded directly to base
camp; installed a dipole antenna and was handling
search and rescue tratfic by 2:30 P.M. Search com-
munications were continued until 8 P.M., when other
circuits were estublished to handle traffie, and the
BEARS again were able to devote their major
efforts to communications for the Scout Camporee.
WT7RJW, who serves as club EC, states that BEARS
has an organized Search and Rescue Communica-
tions Support group on continuous 24-hour alert
and is usually able to handle situations like these on
a routine basis.

Forty-four SECs reported May AREC activities,
representing 17,006 AREC members. This is four
more reports than last year, just slightly fewer
AREC members — so things are looking up, a little.
The following sections did not send in SKC reports
for May: W.N.Y., W.Pa., Wis.,, Minn., N.Dak.,
Miss.,, E.N.Y., Iowa, R.I., Vt., W.Mass., Alaska,
Idaho, Ore., K. Bay, Hawaii, Sac. V., 8.J.V,, S.C.,
Va., N.M., Wyo., C.7%., W.I, Arviz., Los A., S.B., N.
Tex., Man., Ont. The only ARRL dinision that was
100 SEC reporting was (ireat Lakes.

— e o mm—

Miscellanevus Net Reports.

Net Sesstons  Check-ins  Tragic
QTC 20 243 136
Ctoast Guard 20 477 12
(Clearing House 26 360 22
20 Meter [SSB 23 461 %382
North American SSB 25 180 653
7290 40 1728 1699
Interstate 75M SSB - 1096 783
Hit & Bounce 27 345 495
Mike KFarad £ & T 25 296 278
Pacific Coast, — 196 L74




QCEN & Community Radio Watch

BY JAMES E. WEAVER, WASCOA /WAIFEW

** ~~&w Control. CRW Control, from K4MEE
‘mobile 4. over.”
A “K4MEE from W8SVU, CRW Con-
irol, over.”

“Chis 1s K4MEE. There is a three-car acci-
dent on northbound Interstate 75 immediately
south of the Brent Spence bridge. Only one
lane is open. Two injuries. Traffic heavy and
backing up. Over.”

“This is W8SVU. Roger, wait.”

Following this exchunge, W8SVU «culls the
Clommunity Radio Watch emergency number,
sending u police cur, an wambulance and
wrecker to the scene. K4AMEE, in the meun-
time, proceeds on to Cincinnati, having per-
formed a public service.

The ubove report is Lypicul of many made-

by (Quecen C(ity FEmergency Net members
through the Net's participation in the Cin-
cinnati area Community Radio Watch. In
CRW. QCEN members look for fires, fraffic
aceidents, traftic tie ups, strect crimes and
other emergeneies during their normal busi-
ness und pleasure driving. Their reports ave
relayved to local police and fire departments
by CRW Control, the ()CEN Net Control
Station.

C'RW Control is a base station, operating
from the members’ own homes. When answer-
ing a eall from one of the 20 f.m. mobiles, he
may be advised of tratfic jums. trucks strew-
ing loads on the highways, disabled vehicles,
flooded roads, patches of heavy fog, slippery
roads, as well as accidents. Or, 2 member may
vet lost in an unfamiliar section of town and
ask for directions.

QCEN is the 200th group to join Cincinnati
C'RW, and is its first independent. volunteer
organization. Civil \ir Patrol is the only other
non-business member. QCEN 1is believed to be
the first amateur radio group in the U.S. to join.

Col. Jucob W. Schott (W8DZ, ex-W8FGX),
Cincinnati Chief of Police, officiated at cere~
wonies ut Cineinnati  Police  Headquarters
granting membership to QCEN. Assisting at the
April 16, 1968 presentation were Clol. Richard
Quchl, representing the Northern Kentucky
Police, und Chief John Kuhnell, representing
the Hamilton County (Ohio) Police Associa-
tion. Present also was Kenneth W. Wisen-
baugh, Community Radio Watch Coordinator.
Earl Nichols (W4PII) und Jumes E. Weaver
(WABCOA/WAIFEW), the President and the
Communications Manager of QCEN, accepted
the membership.

#11652 Hollingsworth Way, Cincinnati, Ohio 45240
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What is CRW?

Historically, CRW wus initiated by the
Greater Cincinnati Area Chamber of Com-
meree on Junuary 6, 1967 as a pilot program
to assist local police and fire departments. Lo-
cal businesses were asked to enroll their radio-
dispatched cars and to encourage their drivers
to report emergencies to their dispatchers. Po-
lice and fire departments, upon recviving tele-
phoned informution, tuke appropriate uction.

IPour days after its start, this movement to

~bring John (). Public into law enforeewent,

accident relief work and fire protection . . .
in the way every ecitizen should be involved
... had enrolled the fleets of 83 Greater
Cincinnati Area firms. In less than u month
the project had expanded the “eyes” of area
police and fire departments by 2400 vchicles,
owned by 104 companies.

Endorsed by city, police and fire officials,
the CRW secrviee area soon spread to include
neighboring northern Kentucky +«ommunitics
in addition to Cincinnati and Hamilton Coun-
ty. Organization of units in other cities quick-
ly followed the success of the Cincinnati test.
At present, 382 major U.S. ecities sponsor a

W8DZ (ex-WB8FGX),
Police (standing) presided at ceremonies installing
the Queen City Emergency Net as a member of the
Greater Cincinnati Area Community Radio Watch,

Cincinnati, Ohio, Chief of

Seated (left to right) are QCEN Communications
Manager WABCOA/WA9FEW, QCEN President
WA4PIl, Chief John Kuhnell representing the Hamilton
County Police Association, Col. Richard Quehl rep-
resenting the Northern Kentucky Police, and CRW
Coordinator Kenneth W. Wisenbaugh.

Membership was conferred April 16,
Cincinnati Police Headquarters.

1968, at
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Watch. The movement is coordinated through
National Headquarters in Chicago. CRW was
originally the Brainstorm of Motorola.

QCEN interest in CRW stems from a com-
mittee report on “What More QCEN Can
Do.” Joining the Watch scemed like a good
idea and after preliminary investigation il was
voted to submit an application.

“How does CRW work?”. “What urc the
rules of opcration?”, “How can I help?” are
the three most frequent «uestions from QCEN
members and prospective members. IFirst the
Net’s six-meter f.m. frequency, 53.05 MHz,
was chosen to allow nionitoring with ecrystal-
controlled, squelched equipment and omnidi-
rectional antennas. CRW Controls are present-
ly assigned to a specifie day each week, from
1800 to 2300 local time, Monday through Fri-
day. At other times members monitor when-
ever possible. The eventual goul is to have
assigned control stations from 0700 through
2400 daily.. (At least one XYL is attending
the Cireater Cincinnati Amateur Radio Asso-
viation code and theory coursel to be able to
monitor during the working day for OMs.)

55 and §

Normul ragchews, non-emergency ¢ommuni-
cations and other chitchat occupy 53.05 MHz.
in addition to CRW activities. The only rule
of operation tnay be summed up as “55 and
5." Stations using the frequency for non-emer-
gency communications are asked to limit their
transmissions to no longer than 55 scconds and
then to leave a A-sceond cuict period to per-
mit handling of cmergeney calls. A 5-sccond
quiet period is asked wlso at the end of a
transmission hy one station and bhefore the
beginning of a reply by another—rogardless of
the lengih of the first station’s transmission.

All materials and information needed to op-
crate in Community Radio Watch are sup-
plied by the local Coordinator. Monitor sta-
tions urc given a “Special Dispateher’s Card”
with telephone numbers of police and fire
offices. und instructions for making telephoned
reports. Mobile operators receive “‘driver's
hooklets,” decals for their automobiles and
identification cards.

“What do 1 report?”, “What do I do when I
see an cmergency?”, “What shouldn’t I do
when I see an emergeney?” and “Why do we
need & Community Radio Watch?” are briefly
answered in the Driver’s Booklet. QCEN
members also receive a  supplemental bro-
chure containing the rules for use of the fre-
cuency and descriptions of the duties of CRW
Controls and mobiles.

The QCEN, the Cincinnati Area Chapter of
the Red Cross, and Greater Cincinnati aren
municipalities all have guined through the
Net's CRW activities. )CEN has benefited by
# renewed interesi in developing und muain-
taining emergency communications capabili-

* Michel, ““GCARA Novice and Technician (lasses,”
QST, May, 1968.
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ties In a constant “ready” state. This increused
interest can be traced to the day-in, day-out,
365-days-per-year use for public service com-
munications. The new-found “purpose” has at-
tracted new members, also.

The Cincinnati Red Cross profits from the
CRW uactivitics through the Net’s affiliation as
the Chapter’s emergency communications
arm. Because of the steadily increasing num-
ber of mobile and base stations monitoring
53.05 MHz., it has become QCEN’s “imme-
diate response” frequeney. It proved very ef-
fective und eflicient during mobilization to the
tornadoes which struck north-central Kentucky
and southwestern Ohio in late April.

What is Community Radio Watch? To the
Queen City Emergency Net it is an oppor-
tunity for public service, daily, through un
officiully sanctioned, community assistance
project. It is a stimulant to the further devel-
opment of instantaneous emergency commu-
nicutions preparedness. Q57—

‘Q-Stravsal

QST Congratulates . . .

Leland Smith, W4YE/W4AGI, ciceted President.
of the Marine Corps Reserve Officers Association.
Leland is an active Brigadier Gieneral in the ti.S.
Marine (lorps Reserve, u former SCM of hoth
Alabama and (eorgia, aund currcutly Assistant
Director from the League’s Southeastern Division.

John Clarricoats, O.B.E., G6CL, on his elcction
ax the tirst Clonservative Mayor of the London
Borough of Enfield. John is Secretary of Region I,
IARU, und cditor of the Region I Bulletin.

Byron C.. Sharpe, WIBE, rccipient of Hadley
School for the Rlind’s award of *“Volunteer of the
Year.”

Charles Dorian, W3JPT, reelected Chairman of
the Intergovernmental Maritime Consultative Or-
ganization Sub-Comumittee on Radio (lommunica-
tions,

Edmund Metzger, W9PRN, ARKL Central Di-
vision Viece-director, un his eleetion to the Spring-
field, Hlinois Board of Education.

Jerry Larrimer, WB2ZGO, one of the five finalists
in the National Merit Scholarship. Jerry is a mem-
ber of the National Honor Society.

Clifton N. Francis, Jr., K5SHGZ/0, new Director
of the Ulniversity of Kansas Southwest Cleuter in
(iarden City, Kansas.

Louis Daboll, Jr., WB4FOG, appointed Command
MARS Director, Air Force Communications Ser-
vice, Scott AFB, Ill.

James Morris, W7MJ, awarded a distinguished
service award by the Western Radio und Televi-
sion Association in San Francisco.

Harold A. Knapp, W3BQ, who, as a private
citizen, materially aided in securing justice for
John and James Giles and Joseph Johnson in a
famous Maryland rape cuse,
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Why The Radio Club?

BY HUGH MCKEE,* K6YA

N truth, my brothers, we ave tribal animals. 1t
[ comes down to s from the days when our
2 ancestors huddled in c¢aves for protection
from wild animals and the terrors of the night.

UIntil the invention of the automobile @ man
seldom traveled more than 30 miles — & day’s
journey ou horseback. He courted a girl no more
than five miles from home — easy wulking dis-
tance. When he married the whole tribe danced
at his wedding, and when his children were born
everyvone rejoiced. When tragedy struck, as it
inevitably would, the cutire community made
the sad journey with him to aud from the
cemetery. When he grew old and cantankerous,
instead of shoving him out of sight into a retire-
ment community, his friends and neighbors
knew what, he had been through, understood and
made allowances. A mau never stood alone.

But nowadays, Charlie, things are much dif-
ferent. We are scattered like leaves in the wind.
We move 3000 miles and more at the drop of a
hat. We go wherever a steady paycheck is uvail-
uble, uprooted from our families and friends and
transplanted poorly, if at all. We live in 4 hostile
universe, protected only by a thin blanket of air
and a few feet of water from burning by day and
freezing by night, besei on ull sides by deadly
encmies, some so minute they caunot be seen
by an electron microscoupe. Lt you stop to realize
how vulnerable and alone you really are aud let
your mind dweil on it, then, Claude, you have
had it, and are a prime candidate for the suake
pit and electric shock. ‘T'he Does say that one in
eight is in that shape right now, and the per-
centage s rising.

Billy RRouse vnce said that if, by the time a man
is fifty, he has enough friends for a four-hunded
eard game, he is d — 1 lucky. Ask yourself this
question: “If 1 were to lose my daily gamble with
the traffie, or suffer a fatal heart asttack, how
many men outside my radio club would take
day off to luy me awuy?” True, your radio club
needs you, but in fact you need it more. You need
the security of belonging to a group, that feeling
of “Tt’s us against them."

When 1 first joined my own club I thought,
with little insight, “ What a heck of a way to run
a railroad — no monthly dues, refreshments
financed by a voluntary ‘kitty’, only the pro-
veeds of a yearly auction aud a monthly prize
drawing to pay the bills.”” More mature reflection
hay shown how wise this really is. There is no
reason for a member on the shorts to miss a
meeting. If he is out of a job, club meeting is
where he logically should be. On the following
Monday morning, instead of pounding the pave-
ment alone, he will have 25 or 30 men on the
lookout for a spot for him.

T¥405 Sequoia Way, Los Altos, California 94022
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“YOur RADIO CLL(B NEEDS You,
BUT IN FACT YOU NEED IT MORE ¥

The executives of the ARRL well know that
amaicur radio needs strong local radio vlubs,
and they do everything possible to support and
eiconrage them. The national organization can
do such things as promote incentive licensing
and fight the battles for internationally assigned
frequencies, but the upgrading aud policing of the
¢lan must be done on the local level. Even the
Federal Crovernment, ufter 35 yeuars of trying
to solve the problems of this complex society
from Washington, is sadly coming to the realiza-
tion that the solutions will come, if at all, from
the counties, cities and villages themselves.
Amateur rudio, like everything else, has become
large and complex, but it can be ounly as secure
and strong as are its local societies.

As any thoughtful amateur may clearly per-
ceive, the future is cloudy. Nothing in this
chauging world is secure, not even the value of
our American dollar, Qur fraternity is beset with
bickering, warring groups trying their best to
tear its fabric to pieces. To a “Wireless” ap who
remembers amateur radio in the days before and
shortly after World War 1, the present picture
ix sad and appalling. In those days the atmo-
sphere was one of friendly, dedicated cooperation.
One could, with complete confidence, un the
basis of an ad in QST, exchange equipment
vlear across the continent. (For example, in 1919
or 20 the writer traded a home-brew 20 kv. spark
transformer to a bham in New Jersey for a
marble-hase *‘Boston’ key with !v-ineh silver
contacts. A letter from him expressed delight at
his bargain, whereas in fact I got the best of it.
The key is still one of my treasured possessions.)

Are those days of friendly cooperation gone
forever? If so, then amuteur radio is likely on its
way into history also. Strong, active radio c¢lubs
which can deal with our problems on the local
level, and with whom the division directors
can cousult and work, are our best hope in an
uncertain future. And our time, in all probability,
is shorter than we imagine.
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ELECTION NOTICE

To All Full Members of The American Radio
Relay League Residing in the Central,
Hudson, New England, Northwestern, Roa-
noke, Rocky Mountain, Southwestern and
West Gulf Divisions:

Nominations are now in order for director and
vice director in these eight divisions of ARRL.
Only ten Full Members nced to join together in
naming a candidate, by a petition which must
reach the Secretary of ARRL by noon EDST
September 20.

Democracy within our League starts with
these nominations. If more than one candidate
is nominated, and each meets the requirements
explained below, then all Full Members of the
League in the division will have a chance to
choose from among the candidates by sccret
ballot between October 8 and noon of November
20,

The election procedures, outlined brietly here,
are specified in the Articles of Association and
Rylaws; copies will be sent. to members free upon
request.

Any eligible Full Member of the Central,
Hudson, New England, Northwestern, Roanoke,
Rocky Mountain, Southwestern or West Gulf
Divisions can be nominated for either director or
vice director. If one person is nominated for both
offices, his nomination for director will stand and
that for vice director will be void; no person may
simultaneously be a candidate for both positions.

Since all the powers of the director are trans-
ferred to the vice director in the event of the
director’s death, resignation or inability to
serve, careful selection of candidates for vice
director is just as important as for director. The
following form for nomination is suggested:

Executive Commilttee
The American Radio Relay League
Newington, C'onn. 06111
We, the undcrszgned Full Members of the ARRL
residing in the. .Duvision, hereby

nominate . ....lof‘.“
asa ul,ndlfiﬂ[(’ for (hn m‘nr (an( we also nomanate . .
.of . L....asa candzdnte for

vzre—duector, irom thw dwu:on /or the 1969-1970 term.

(Name Call City Lip Date)

September 1968

The signers must be Full Members in good stand-
ing. The nominee must be the holder of at least
a General Class amateur license, or a Canadian
Advanced Amateur Certificate, must be at least 21
vears of age, and must have been licensed and a
Full Member of the L.eague for a continuous term
of at least four years at the time of his election. No
person is eligible who is commercially engaged in the
manufacture, sale or vental of radio apparatus
capable of heing used in radio communications, is
commercially or governmentally engaged in fre-
quency allocation planning or implementation, or
is commercially engaged in the publication of radio
literature intended in whole or in part for consump-
tion by radio amateurs.

All such petitions must be filed at the headquar-
ters office of the l.eague in Newington, Conn., by
noon KDST of the 20th day of September, 1Y68.
There is no limit to the number of petitions that may
be filed on behalf of a given candidate but no mem-
ber shall append his signature to more than one
petition for the office of director and one petition for
the office ot vice-director. To be valid, a petition
must have the signature of at least ten Full Nlembers
in good standing; that is to say, ten or more Full
Members must joiu in executing a single document;
a candidate is not nominated by one petition bearing
six valid signatures and another bearing four. Peti-
tioners are urged to have an ample number of signa-
tures, since nominators are occasionally found not
to be Full Members in good standing. It is not neces-

New England Convention Cochairman Eli Nannis, W1-

HKG, (left) and Director Bob Chapman, W1QV, (right)

welcome ARRL Vice President Dr. R. O. Best W5QKF to
his first official visit since taking office in May.
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sary that a petition name candidates both for direc-
tor and for vice-director but members are urged to
interest themselves equally in the two offices.

League members are classified as Full Members
and Associate Members. Only those possessing Full
Membership may nominate candidates or stand as
candidates; nembers holding Associate Membershir
are not eligible to either function.

Voting by ballots mailed to each Full Member will
take place between (October ¥ and November 20,
except that if on Septemnber 20 only one eligible
candidate has been nominated, he will be declared
elected.

Present directors and vice-directors for these
divisions are: Central: Philip E. Haller, W9HPG
und Edmond A. Metzger, WOPRN. Hudson: Harry
J. Dannals, W2TUK and Stan Zak, K2SJO.
New England: Robert York (‘hapman, W1QV, and
Bigelow Cireen, \WI1EAE. Northwestern: Robert B.
Thurston, W7PGY and R. Rex Roberts, \WV7CPY.
Roanoke: Victor (. Clark, W4KFC and L. Phil
‘Wicker, W4ACY. Rocky Mountain: Carl L. Smith
WOBWJ, and John H. Sampson, Jr., W70CX.
Southaestern: John R. Griggs, W6KW and Thomas
J. Cunningham, W6PIF. {'est (fulf: Ray K. Bryan,
W5UVYQ; the vice-directur’s uffice is vacant.

kull Members are urged to take the initiative and
to file nominating petitions immediately.

For the Board of Directors:
July 1, 1968 JOHN HUNTOON
Seeretary

SLOW SCAN TV IN THE U.S....

The Federal Communications Commission has
adopted new rules permitting slow-scan televi-
sion in portions of the amateur bands 3.5 Me.
and above. The segmeunts chosen are those which
after November 22, 196% will be restricted to
holders of Advanced and Extra Class licenses.
On the hands below 50 Me., bandwidth will be
limited to that oceupied by an s.s.b. voice trans-
mission, and above 50 Me., to that of a double
sideband voice transmission.

The Report and Order, reproduced in full at
the end of this Jdepartment, provides a good
description of slow scan television. ln addition
it comments on the puints made in favor and
against the proposal.

Morcover, in incorporating slow scau into the
table of frequency allocations set forth in Sec-
tion 97.61, FCC has reorganized its presentation
of this information, making it easier to follow.
{For spuce reasons, we are nol repeating the
1.8-2.0 Me. portion of the table, since it was
presented in detail ou pages 71-73, QS1' for
June 1968.)

... AND SLOW SCAN IN CANADA

The Department of ‘[ransport. has authorized
frequencies in the h.f. bands for slow scan tele-
vision:

3725-3750 ke.
7150-7175 ke,
14,175-14,350 ke.
21,100-21,450 ke.
2%,100-29,700 ke.
Some interesting work with Sweden has already
beeit done; sce page 71.
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OVERSEAS AND ABSENTEE
BALLOTS

Al ARRL members who are licensed
by FCC or DOT but are temporarily
resident outside the U.S. or Canada are
now eligible for Full Membership. I'hese
members overseas who arrange to be
listed as Full Members in an appropriate
division prior to September 20 will be
able to vote this year where elections are
heing held.

Even within the U.S., Full Members
temporarily resident outside the ARRL
division they consider home may now
notify the Secretary prior to September
20, giving the current (ST address and
the reason why another division is con-
sidered home (e.g., holding an amateur
call appropriate to the division). So if your
home division is the Central, Hudson, New
England, Northwestern, Roanoke, Rocky
Mountain, Southwestern or West Ciulf,
but your QST goes clsewhere becunse of a
different. residence, please let the Secretary
know, as soon as possible but no later than
September 20, so you'll receive a ballot for
your home division.

ARRL/CANADA FILES BRIEF ON FEES

ARRL in Canada has filed a brief with the
Diepartment of Transport protesting the sudden
raise in the annual amateur license fee from
$2.50 to $10.00. The text follows:

ANNUAL RADIO LICENSE FEES

This submission is presented by the Canadian
Division of the American Radio Relay League on
behalf of its more than three thousand members
who are licensed (*anadian radio amateurs.

Ity purpose is to request reconsideration of the
recent increase in Amateur Fxperimental Station
license fees from $2.50 to $10.00 per year. Bearing
in mind the non-commercial nature of the Amateur
Service, and its value to the young, the handicapped,
industry, the government, and, in fact, to the gen-
eral public this increase is considered to be exeassive.

The American Radio Itelay League, Inc. (herein-
after referred to as ““the League') is a non-profit
organization whose voting mewmbers are composed
solely of American and Canadian licensed radio
amateurs. ‘The Department of Transport, in its
dealings with amateur radio, has always recognized
the Canadian Division of the League as the repre~
sentative of and spukesinan for the Canadian radio
arnateur, there bheing no other Canadian organiza-
tion of national scope to whom the Department
could have reference in matters concerning Canadian
radio amateurs.

We would like to point out at the beginning that
we have no quarrel whatever with the Department’s
basiv and laudible attempt to balance its budget
wherever poussible by revenues derived from services
rendered, but sometimes, and we think that such
i» the case here, other factors of considerable weight
should be recognized.
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The Amateur Service is unique in that it has been
established, in this country, as in most countries
of the world, in recognition of the amateur’s con-
tribution to the state of the art and his value to his
government and the general public. The definition
of the Service by the International Telecommunica-
tions Union, which is repeated almost verbatim in
(Canada's (General Radio Regulations states that
the amateur is '*interested in radio technology solely
with a personal aim and without pecuniary interest.’”

The public service record of the amateur over the
vears in providing emergency communications is so
well known that it is mentioned only to point out
once again that the amateur performs on a volunteer
basis, on his own time and expense, frequently at
severe inconvenience and discomfort, and often at
risk of injury. In Canada in particular, he has pro-
vided the only communication into remote areas,
such as the Arctic, where mail and telephone services
are necessarily almost non-existent.

The amateur has contributed greatly also to the
technical development of ridio communication.
tiven today when research is almost wholly con-
fined to government and industry, many amateurs
continue to devote much of their time to construc-
tion of equipment, development of technical and
operating techniques, and generally to the ‘‘self-
training and technical investigation' mentioned in
the 1.T.U. and Canadian definitions of the Service.
To emphasize this point, it should be stated that
amateurs no longer confine themselves to commun-
ication by voice or telegraphy, but are actively en-
gaged in radio-teleprinter, facsimile, television, and
other modes of operation, not to mention cornmuni-
cation by complex V.H.F. repeater systems, moon-
bounce and satellite.

The value of the Amateur Service to the Armed
Forces has heen proven many times, and is men-
tioned here purely as a matter of record. Not only
is it a reservoir of trained technicians and operators,
hut the frequencies occupied by the Service in time
of Peace become a most valuable asset when they
are relinquished in time of war.

Your staff will also be aware of the Stanford In-
stitute Research Report concerning amateur radio
as a natural resource. Without wanting to labour
the point, we would simply quote the following
from page 65:

‘“Because of the inextricability of amateur in-
volvement with the radio frequency spectrum,
and more importantly, because of the uniqueness
of the services that amateurs are able to perform,
the amateur radio service itself assumes some of
the characteristics of a national resource whose
continued existence it may be in the best interests
of the nations of the world to assure.”

(anadian amateurs have, for more than forty
years, paid an annual license fee of $2.50; this has
been considered by most amateurs to be a ‘‘regis-
tration’’ fee rather than a fee for privileges granted
or services rendered. It is true that the Department
of Transport has encountered certain expenses in
administration of the Service, but Amateurs have
always prided themselves in being largely self-
policing, and are almost unique in this respect.
fven in the field of location and cure of television
interference it probably does more to help the De-
partment than any other Service. They therefore
justifiably feel that they contribute much more to
the normal operation of their licensing authority
than their license fees, since they do a good deal of
the work normally undertaken by the Department

itseld.

September 1968

Amateur radio in general and MARS in particular were
favorably mentioned during a Congressional hearing
on Department of Defense appropriations for fiscal
1969. Morale traffic between the men in Thailand and
Viet Nam and their families back home was discussed
in the testimony of Generals Grant and Klocko in
response to questions posed by Representatives An-
drews and Rhodes. Mr. Rhodes praised the work done
by the Phoenix gang from Barry Goldwater’s station
K7UGA. Here's K7GPZ and K7MJIC, rear; WA7DUO,
W7TPG, Doris Counts, K7UGA, K7PNY, W7AQS; WA7-
FCM, center row; and in front, K7BPM, K7CCI, W7DOZ,
W7DNF and WA7ZEXZ.

Looking, for a moment, at the magnitude of the
fee and comparing it with other countries around the
world, based on information available from the In-
ternational Amateur Radio Union as of 1967, the
proposed fee of $10.00 is almost unequalled any
where else in the world. Your staff doubtless have
the information there, but we would say in reference
thereto that only (zechkoslovakia at $14.00, the
Ivory Coast at $10.00 and Lebanon at $17.00 are
either equal to or exceed your proposed fee. Scan-
ning the rest of the reported countries, some seventy
in number, the vast majority appear to have fees
in the range of 30¢ to $5.00 with a large number at
$2.00 or less. The United States itself, with its vast
bureaucracy, has a license fee of 80¢ per year. It is
quite apparent to us, that many of these countries
recognize the asset which the radio amateur body
creates, and are doing their best to foster its growth.

It was for this reason that the recent increase to
$10.00 annually, without any warning or prior con-
sultation with representatives of Canadian amateurs.
produced such an immediate and violent reaction.
It is obvious that the Department’s cost of operation
has increased in recent years, but a quadrupling
of their fee was felt to be unwarranted and a hard-
ship.

We should point out that perhaps one of the
reasons whereby the [United States has been able to
achieve such an attracting fee structure is that they
have gone to a five year licensing programme with
the fee being payable once each five years in the
sum of $4.00. This charge doubtless goes a long way
toward covering the ‘‘ paperwork’’ cost surrounding
the issuance or renewal of the station licenses and
we think that this is one area where your Depart-
ment might achieve perhaps remarkable economy
particularly having regard to the coming automated
license renewal system which you are instituting.
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WHO THE DEVIL IS WHO?
Fourth in a Series of Call Conversion Charts
Here are addxtxgnal calls of amateurs taking advantage of new rules which allow Extra
Qlass licensees licensed 25 years ago or longer to acquire two-letter calls. If you should be
listed here, let us know by post card right away.

Now Was Now Was Now Was Now Was
WIFS \VQBL% WiLD  W3GVZ W5HE 5GU. W78 W7JPN
WIH]  WI1PQ W3MA  WLWG WEHY  WSLMI W8BW  W4FQX
WIHM 1YKN W3MP  W3EPV K6AU  W6PYN WSBY W8
WIHO  WILFR WINX  W3IYE W6CW  WGLED WRCM  WRCHO
WIHV  WIAFM W3Ol  W3RBC W6CZ '7CN WSCN  K8QJ
WIIA  WIOUG W3PZ  W3FQU VeDJ  WeUXW W8O8  WRGRY
WIIU  WIEIQ W3QW  K3UM W6DL  W6KCC WSDE  WSBQH
WIJK  WIKTJ WARC  W3LFC W6DP  WAGKII WBED  WaBJ
W2CB  W2HAD W3RF  W3DHO W6EB  \W6SHZ WSEM  WSHMO
W2DG  WavUy W3RY  K3IWPF W6EOQ  W6APL WAER  WeDVE
W2GX  WB2BLJ KACI W4BJJ K6EV  W6LDA W8EV  WAIRN
V2IF  W2UJN KiC K4QKY 687  WBCCE SiC  WSORD
wall WB2HZH KiDW  KiMFB W6FE  W6TGF WEFP  WaOBS
W2JK  WA2RGQ K4FN  EK{ESV K6F'U ‘6YH WEFH  \WASRSS
W2KF 2AGT KiFQ  WYNLI K6FV  WAGIND WeGE  AsRL
W2KK  WB2ADL KiFW  W8DUS W6FZ  WB6TYO VaaE  WeLLT
W2MN  K2YO KiGE  WiMJY K6HA  WSOPA 9CH "OKMN
W20A  W2IYZ KsHY  WA4KFO W6IB  WBFXA wec WOHGP
W2PD  W2DYP W4HY  WA4QME K6NA  WBIBD wopG  WGRV
W2PH  W2FXQ E{ID  W4HKQ W6NC  K6DOI WoDL  \V8BRA
W2QC  W2LYG W4JB  K4TML W6NR  W6SXR WODM  WoMW
W2QL  K2DTZ W4NA  W4DCH W6PK 6WXX WOEB  WoRH
W2RP  W2AMK AND  WA4WJA W6PY  WAGTLI W6BJ  WIDNW
W28M  W2QZE W4PD  WA4FHP W6QK  W6PUS WEBW  WaQVvz
W2s WB2CMB W4VZ  W2LFP W6TF  K6URS WebDJ  WBRDR
Wwau. WA20IL WiYD  K4CO0g W6YT  WAGSAB WeDR  WOKJG
W2UN  W2BZN WSBH  W5LS WEPG  WBFVO WoaGI weo
W3FA  W3MCG W5BI  W5IDE WIBL  WA7DSJ WeGW  WeHHZ
W3GM  W3BES W5CJ  W5GJY wW7CT Y7STC WAGX  WBHCA
W3GN  W3MSR W5DS  KL7EV W7HE  WINPU WBHI ~ W@DHC
W3IK  W3HIX W5FL  W5DWT W7HV ~ WIFTR WBHV  WBAUC
W3KK  W3DSK WW5FV  W5CQF W7l WICCG VeH WeJRI
W3KS  WASIIK W5GM  W5EGI W7IN  WIIMA WPIE  K@TPD
W3LB  W3KDZ W5GX  W5GZX W7KE  W7AST WeIT  WeBJV

It seems anomalous that five year licenses will even-
tually be issued by your Department but that the
fees therefore will have to be continually billed and
paid on an annual basis.

By way of further economy which we believe
vour Department might be able to effect, we would
suggest that your present policy of provision of
field staff for examinations at all times, be discon-
tinued, and that a procedure like that used by the
F.C.C. beinstituted. That is to say: set up a schedule
for field office examinations at certain times and
places where applicants may attend for the purpose.
This procedure we believe, could free many of your
present staff for other duties, either in administra-
tive work, in the amateur service, or in other as-
signments altogether.

There is no doubt that a fee of $10.00 will be a
gsevere hardship on those amateurs to whom it
possibly meuans most; the blind, the physically
handicapped, the aged, and others on a limited
income, and for whom it provides a form of relaxa~
tion and recreation. It must also affect the very
young, from whose ranks the new amateur is nor-
mally recruited and will thus adversely affect the
growth of the Service, which is low enough even
now.

It is for these reasons that the League feels that
the recent increase is a retrogressive step and re-
cjuests that reconsideration be given to the whole
matter, including charges for license amendments.
It is known that hundred of similar representations
have been made to you and to their Members of
Parliament, both by individual amateurs and local
amateur radio c¢lubs and it thus is apparent that
the amateur fraternity supports this request.
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Recent correspondence from your office would
indicate that some reconsideration has already taken
place, and that certain proposals will shortly be
made to amateur organizations. The League is
anxious to assist in any way possible, and looks
forward to participating in such meetings and dis-
cussions.

Yours sincerely,
AMERICAN RADIO RELAY LEAGUE
N. B. EATON,
Directoy

LICENSE SUSPENDED

The (feneral Class license of Brad Welton,
WAIFTI has been suspended by the Federal
Communications Commission for zix months
(April 29 to October 28, 1968). FCC found that
the licensee transmitted music from his station,
transmitted a callsign not assigned to his sta-
tion, failed to identify properly, used A-2 in the
frequencies 3.8 to 4.0 Mc and failed to keep an
accurate log. (FCC rules sections 97.125, 47.121,
w7.87 (), 97.123, 97.61 (b) (5), and Y7.103)

THE CARTERPHONE CASE: PHONE
PATCHES

The FCC has confirmed and strengthened the
decision of its hearing examiner in the Carter-
phone case which says that telephone companies’
tariffs preventing customer-owned accessories
are too restrictive and must be replaced.

Here are some pertinent paragraphs:

QST for



“. .. Our conclusion here is that a cus-
tomer desiring to use an interconnecting
device to improve the utility to him_of both
the telephone system and a private radio sys-
tem should be able to do so, so long as the in-
terconnection does not adversely affect the
telephone company’s operations or the tele-
phone system's utility for others. A tariff
which prevents this is unreasonable; it is also
unduly discriminatory when, as here, the tele-
phone company’s own interconnecting equip-
ment is approved for use. The vice of the
present tariff, here as in Hush-A-Phone, is
that it prohibits the use of harmless as well as
harmful devices. . . . We are not holding
that the telephone companies may not pre-
vent the use of devices which actually cause
harm, or that they may not set up reasonable
standards to be met by interconnection
devices. These remedies are appropriate; we
believe they are also adequate to fully protect
the system. . . ."”

However, the Bell System and several other
parties have already asked for a stay in the effec-
tive date of the order (at copy time on record
for July 29) and probably will ask for reconsider-
ation. Thus, amateur-owned devices used with
telephones remain in the shadow of technical
illegality. )

The strength of the FCC’s order leaves little
doubt that approval of customer-owned acces-
sories will eventually come, though legal maneu-
vers could go on for months. ‘

NOVICE ELIGIBILITY PROPOSAL

Earlier this year the Electronics Industries
Association, prompted by its newly-formed
Amateur Radio Equipment Section, filed a
petition with the Federal Communication Co_m-
mission seeking chunges in the rules governing
the Novice license to accomplish:

1) Reduction of the code speed to the mini-
mum consistent with the Geneva Regulations—
ie., perhaps simply to demonstrate ability to
send all characters and recognize them cor-
rectly by ear.

2) Restore phone privileges in the 2-meter
band. »

3) Grant new privileges, voice and c.w., in
the top end of the 10-meter band.

4) A five-year term, renewable license

5) Removal of the restriction prohibiting the
issuance of the Novice Class license to previous
licensees.

In late July FCC acted on the petition, deny-
ing the first four requests on the basis that the
general subjects had just recently been reviewed,
or that the proposals were inconsistent with
Novice objectives. As to the final item, how-
ever, FCC had a favorable reaction and has
now proposed that any citizen (or national) will
be eligible for a Novice license if he has not
held an FCC-issued amateur license in the pre-
vious twelve months. In other words, aside from
processing time internally within the Com-
mission, one could be a Novice for two out of
three years the rest of his life.

September 1968

Please read the text of the proposal, Docket
18266, which follows, and then express any views
to your division director.

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20554

In the Matter of

Amendment of Part 97 of the DOCKET NO. 18268
Commission’s Rules - concerning
the Novice Class Amateur Ra-
dio license. (RM—1288)

NOTICE 'OF PROPOSED RULE AMAKING
Adopted July 24, 1968; Released July 26, 1968

By the Commission: Chairman Hyde absent.

1, The Commission has under consideration a petition
for rule making in the above-entitled matter which has
been submitted by the Electronic Industries Association
(EIA). Two comments supporting the petition and one
comment in opposition were filed. The petitioner pro-
poses that for the Novice Class license the cude speed
be reduced, the license terin be increased to five years
and be renewable, radiotelephony privileges in the
145-147 MHz band be restored, operating privileges on
frequencies hetween 29.4 and 29.6 MHz be authorized,
and the restriction prohibiting the issuance of the Novice
license to previous licensees of any class be removed.

2. The purpose of the Novice Class license is to pro-
vide an easy access to the Amateur Radio Service for
persons who need an opportunity to obtain operating
experience and proficiency for advancement in the field.

3. For the following reasons petitioner’s requests for
extension of the Novice Class license term, for restora-
tion of radio telephouy privileges, and for expansion of
frequency operating privileges for this license are denied.
The Commission reviewed and _revised the term and
privileges of the Novice Class license in rule making
Docket 15928 (FCC 67-978) which recently established
an ‘“‘incentive licensing’’ program in the Amateur Radio
Service. One of the rule changes adopted in that pro-
ceeding provided that, effective November 22, 1987, the
Novice Class license term is increased from a one-year
to u two-year non-renewable term. This new period is
considered to be adequate to meet the purposes for
which the Novice Class license is established. The other
rule change adoped in Docket 15928 with respect to the
Novice Class deleted the radiotelephony privileges in
the 145-147 MHz band, effective November 22, 1968, in
order to foster the code proficiency of these licensees.
Petitioner has not presented any factors which would
justify restoration of these privileges. Nor are we aware
of uny valid basiy for reallocations to extend the
Novice Class frequency operating privileges to the 29
MHz band. Petitioner’s vontention that this would
afford the Novice Class both long range and short range
communication opportunities is not compelling since
present Novice Class frequency allocations provide such
capability.

4. Petitioner’s proposal for a, reduced Novice Class
code speed requirement is not considered appropriate.
The present five word per minute requirement is re-
garded as the winimum necessary to verify the qualifi-
cations of an applicant to effectively transmit and
receive the Morse Code under the conditions, emergency
und otherwise, which are likely to be met, Petitioner has
also pruposed that the Novice Class license he renewable.
General renewability is not regarded us consistent with
the short-term temporary nature of this license. Ac-
cordingly, these proposals are also denied.

5. The petitioner further proposed the relaxation of
Section 97.9 (f) of the rules to permit previous holders
of Amateur licenses to obtain the Novice Class license.
The Commission finds that a rule change of this nature
is justified. It is not uncommon for a person to obtain
an Amateur license as a youth, give up his license to
follow his chosen career, and then return as a licensee
in later years when he is in a better position to enjoy
such pursuits. Nevertheless, the present rule bars his
return as a Novice Class licensee since he has heen
formerly licensed. The Commission is unable to recon-
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cile this limitation with the purpose of the Novice Class
license. Accordingly, the Commission proposes to amend
its rules to permit any eligible person to obtain a Novice
Class license provided that he has not held a Commis-
sion-issued license within the 12 months prior to his
application. The twelve-month gap is intended to obvi-
ate any element of routine renewal. No person would be
permitted to hold Novice and Technician Class licenses
concurrently.

8. The specific rule changes proposed herein are set
forth in the attached Appendix. Authority for these
proposed amendments is contained' in Sections 4(i) and
303 of the Communications Act of 1934, as amended.

7. Pursuant to applicable procedures set forth in
Section 1.415 of the Commission’s Rules, interested per-
sons may file comments on or before Octoher 15, 1968,
and reply comments on or before October 30, 1968, In
accordance with the provisions of Section 1.419(b) of
the Commission’s Rules, an original and fourteen copies
of all statements, briefs, and comments filed shall be
furnished the C'ommission. All relevant and timely com-
ments and reply comments will be considered by the
Commission before final action is taken. The Commis-
sion may also take into account other relevant informa-
tion before it, in addition to specific comments invited
by this Notice.

FEDERAL COMMUNICATIONS COMMISSION
Ben F. WarLp
Secretary
Appendix
I. Part 97 of the Commission's Rules is proposed to be
amended as follows:

1. Section 97.9(f) is revised as follows:
§97.9 Eligibility for new operator license.
* * * *

(f) Novice Class. Any citizen or national of the
United States, except a person who holds, or who has
held within the 12-month period prior to the date of
receipt of his application, a Commission-issued Amateur
Radio License.

CANADIAN CALLS CAN BE HELD OPEN

The Department of Transport has standardized
procedures to avoid reassignment of a particular
callsign in certain cases. Regional Offices are
being requested to arrange for the reservation of
amateur call signs upon request for periods of up
to two years. Such requests should include justi-
fication satisfactory to the Regional Superin-
tendent, Radio Regulations. Absence overseas,
particularly by members of Canada's Armed
Forces, is a typical reason.

SLOW SCAN REPORT

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20884

In the Matter of

Amendment of Part 97 of
the Commission's Rules to |
provide for the transmission |
of pictures in the high fre-
quency bands by stations in
the Amateur Radio Service.

Docket No. 17736

RM-265

REPORT AND (ORDER
By the Commission: ’

1. On September 25, 1967, the C‘ommission re-
leased a Notice of Proposed Rule Making to amend
its rules to provide for the transmission of pictures,
using narrow band modulation techniques, by ama-
teur stations in the telephony segments of the ama-
teur bands. The Notice was duly published in the
Federal Register on September 30, 1967, 32 F.R.
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13728, and all formal comments and reply com-
ments filed in response thereto have been carefully
considered by the Commission. }

2. The rule changes proposed in this Docket would
provide for picture transmission with a bandwidth
not in excess of that occupied by an amplitude
modulation single sideband voice transmission and
would permit simultaneous voice transmission pro-
vided the total bandwidth occupied does not ex-
ceed the bandwidth of a normal double sideband
{voice) amplitude modulated transmission. The
necessary bandwidths for single and double side-
band are considered to be 3 ke/s and 6 kc/s, re-
spectively. A choice of either amplitude modulation,
A5, or frequency modulation, F5, for the picture
transmission was proposed. A choice of either A3 or
¥3 for voice transmission is already provided in
each band involved. Narrow band TV transmission,
also referred to as ‘‘Slow-Scan TV;"” is transmitted
by frequency modulating a subcarrier between the
limits of 1500 c/s (black) and 2300 c/s (white).
Vertical and horizontal synchronization is main-
tained by transmitting short bursts of 1200 c/s
tone. Live scenes are transmitted as a series of
“stills.” The photo conductive layer at the slow
scan vidicon is exposed to the light and dark areas
of the scene for a fraction of a second and is then
scanned at a rate of 15 c/s. A single scene can be
scanned in 8 seconds. The output signal of the
scanner is introduced into the audio section of a
single sideband suppressed carrier (SSBSC) trans-
mitter and is transmitted without loss of picture
detail in the conventional SSBSC transmitter
voice bandwidth.

3. One comment was opposed to any provision
for narrow band TV; two opposed anything but
‘“‘cw-type' emission for TV; nineteen individuals
and one club supported the proposal without
change; two individuals and two organizations
proposed either reduction in the number of bands
available, reduction in the size of the ‘phone band
segments to be available or allocations in the
telegraphy segments of the high frequency bands.
One proposed that all telephony bands be available
for narrow band TV, while another would also make
the telegraphy-only portions of the high frequency
bands available. Based upon a desire for additional
experience to further evaluate the interference po-
tential of slow-scan TV, an additional trial period
was requested by an individual and two organiza-
tions.

4. Generally, the recommendations for reduced
frequency availability or for operation in telegraphy
sub-bands were based upon the fear that disruptive
or destructive interference to telephony communi-
cations. would result from narrow band TV. Since
May, 1966, a number of amateur stations through-
out the United States have been authorized to
transmit slow-scan TV signals for test and demon-
stration purposes. No cases of interference resulting
from these authorizations have been reported to
the Commission. Slow-scan TV is more susceptible
to interference than is radiotelephony, requiring
a ratio of desired to undesired signal of 10 db to
20 db for marginal to good picture quality. This
requirement would appear to be such that slow-scan
TV would generally not be used in the more heavily
populated portions of the available frequency bands.
Furthermore, there is some evidence that a single
sideband transmitter, operating in the slow-scan
TV mode within the same bandwidth as radio-
telephony, has less interference potential than the
same transmitter using radiotelephony at its rated
peak envelope power.
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5. The frequency sub-bands below 28 Mec/s avail-
able for slow-scan TV are bzing limited to those
which will ultimately be available oniy to FExtra
and Advanced Class licensees. in addition to pro-
viding further incentive to upgrade operator li-
censes, the limitation should also be suine assurance
that the operators using slow-scan TV have the
requisite technical skill to operate in a manner com-
patible with existing radiotelephone operation.
(teneral and Conditional Class licensees may con-
tinue to operate in these. sub-bands, using A5 or
F5 emission if desired, until the exclusivity as
scheduled in Section 97.7 of the Rules prevails.
Consistent with the intention to limit slow-scan
TV to the Advanced and Extra Class licensee sub-
bands and the Commission's statement in Docket
15928 that it will stay in whole or in part, as appro-
priate, any part of the reserved frequency segments
which do not appear to be sufficienily occupied,
the availability of these sub-bands for slow-scan
TV will likewise be reviewed and changed if be-
lieved appropriate.

6. Suggestions were made that specfic standards
not be adopted, thus allowing greater flexibility
in the choice of operating parameters. Standards
for narrow band TV were not specified in the pro-
posal and no such standards are being established.
Amateurs will be permitted the freedom of develop-
ing various systems within the bandwidth limits
specified in the Rules.

7. It was also suggested that, before any amateur
was authorized to transmit television signals, he be
required to demonstrate his knowledge of TV tech-
niques. The Commission now has six clagses of
amateur operator licenses. With the exception of the
(Conditional Class, which in scope is comparable to
the General Class, each license is evidence of a dif-
ferent level of the general qualifications of the li-
censees. No particular mode of emission is empha-
sized in any of the current written examinations.
It is not believed either practicable or desirable to
depart from the established license structure, which
through the evolutionary improvement of examina-
tions can be relied upon to assure adequate technical
skill for the types of emissions and frequency bands
now available to the various classes of licensees.

8. Recommendations were made that double
sideband emission be permitted for the transmission
of pictures in the 28, 50, and 144 Mc/s hands because
of the preponderance of double sideband trans-
mitting equipment now in use in those bands. ease
of reception because of the presence of a carrier,
and the low occupancy of those bands. The (lom-
mission is not persuaded that its proposal to restrict
slow-scan TV in the 28 Mc/s band to single sideband
should be modified. Although it is recognized that
many stations operating in the 28 Mc/s band con-
tinue to use double sideband emission, that in itself
does not appear to be sufficient reason to deviate
from the original proposal. However, the limited
use of single sideband emission in the amateur bands
above 50 Mc/s, together with the lower occupancy
on those bands justify the relaxation to permit the
transmission of slow-scan pictures by double side-
band emission in those bands.

9. 1t was pointed out that there is pending before
the Commission a petition requesting that the band
144-144.1 Mc/s be made available only for A-1
emission. The action taken herein is not to be cou-
sidered determinative of that request, and the sub-
allocations within the 144 Mec/s band will be re-
viewed in consideration of the petition.

10, Three comments raised questions as to the

station identification requirements and recom-
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Frequency Band Emissions Limitations
(See paragraph
ke/s (h)
1800 - 2000 Al, A3 1,2
3500 - 4000 Al
3500 - 3800 F1
3800 - 3850 A5, K5
3830 - 3900 A5, F5 3
3800 - 4000 A3, F3 4
7000 - 7300 Al
7000 - 7200 F1
7200 - 7225 A5, F5
7225 - 7250 A5, F5 - 3
7200 - 7300 A3, ¥3
14000 - 14350 Al
£4000 - 14200 F1
14200 - 14235 AS5.F5
14235 - 14275 A5, 15 3
14200 - 14350 A3, F3
Me/s
- 21,00 - 21.45 Al
21.00 - 21.25 F1
21.25- 30 A5, F5
21.30 - 21.35 A5, F5 3
21.25-21.45 A3, F3
Al

50.0 -54.0
50.1 -54.0

51.0 -54.0

Mc/s

144 - 148

144 - 147.9

220 - 225

420 - 450

1215 - 1300

2300 - 2450

3300 - 3500

5850 - 5925

* 10000 - 10500

21000 - 32000

Above 40000

A3,A5,F3,F5
F1

Al
A2.A3,A4,A5F1,
F2,F3,F5

AB

Al
AB,A2,A3,A4,A5,
F¢,F1,F2,F3,F5

AP.A1,A2,A3,Ad,
A5.F.F1,F2,F3,
F4,F5

AP.A1,A2,A3,Ad,
A5,F0,F1,F2,F3,
¥4,F5

AB,A1,A2,A3,A4,
A5,Fp,F1,F2,F3,
F4,F5

AB,A1,A2,A3 A4,
A5,Fp,F1,F2,F3,
¥4,5,P

A0,A1,A2,A3 A4,
A5F4,F1,F2,F3,
F4,F5,P

AB,A1,A2,A3,A4,
A5,F9,F1,F2,F3,
F4,F5,P

Af,A1,A2,A3,A4,
A5,F8,F1,F2,F3,
F4,F5,

AB,A1,A2,A3,A4,
A5,F0.F1,F2,F3,
F4,F5,
2,

F
P
AB,A1,A2,A3,Ad,
A5,F9,F1,F2,F3,
F4,F5.P

(See paragraph
()
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57
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mended identification in other (than the picture)
modes. As amended, effective January 15, 1968,
Section 97.87 requires a station transmitting slow-
scan TV to transmit its own call sign by telegraphy
or telephony at the times prescribed for identifica-
tion. Transmission of the other station’s call sign
is not required and there is no requirement for
transmitting call signs by picture.

11. Several comments referred to the apparent
omission of the 220-225 Mc/s band from the bands
in which slow-scan would be permitted. A provision
for slow-scan was included in the proposal and is in
the amended rules.

12. In view of the foregoing, the Commission
finds that the amendments to Part 97, Amateur
Radio Service, as set forth in the attached Appendix
are in the public interest, convenience and necessity.
‘The authority for such amendments is contained in
Section 4(i) and 303 of the Communications Act of
1934, as amended.

13. Accordingly, IT IS ORDERED, That effec-
tive August 30, 1968, Part 97 of the Commission’s
Rules IS AMENDED as set forth in the attached
Appendix.

14. IT IS FURTHER ORDERED, That this
proceeding IS TERMINATED.

FEDERAL COMMUNICATIONS COMMISSION
BEN F. WAPLE

Released July 19, 1968 Secretary

APPENDIX |

I. Part 97 of the Commission’s Rules is amended
asg follows:

1. Revise §97.61 to read as follows:

§ 97.61 Authorized frequencies and emissions.

(a) Following (the adjacent table) are the fre-
quency bands and associated emissions available to
umateur stations, subject to the limjtations stated
in paragraph (b) of this section and §97.65.

(b) Limitations . . .

(3) Effective November 22, 1969.

-{4) 3900-4000 kc/s not available in Jfollowing

United- States. possessions:' Baker, Canton, Ender-
bury, Guam, Howland, Jarvis, Palmyra, American
Bamoa, and Wake Islands.

(5) Amateur stations shall not cause interference
to the government radiolocation service.

(6) Not avaijlable in those portions of Texas and
New Mexico bounded by latitude 33°24’ North,
and 31°53’ North, and longitude 105°40’ \West and
106°40/ West between the hours 0500 and 1800
local time, Monday through ¥riday, except to sta-
tions authorized to operate in an organized civil
defense network when civil defense emergencies
exist or when arrangements have heen made with
the Commission Engineer in Charge at Dallas,
Texas, and the Area Irequency Coordinator at
White Sands, New Mexico, for drills at specific
dates and times.

{(7) In the following areas the d.c. plate input
power to the final transmitter stage shall not ex-
ceed 50 watts, except when authorized by the
appropriate (‘ommission Kngineer in (‘harge and
the appropriate Military Area Krequency Coor-
dinator.

(i) Those portions of Texas and New
Mexico bounded by {atitude :33°24’ North, 31°53’
North, and longitude 105°40’ West and 106°40’
West.

(ii) The =ntate of Florida, including the
Key West area and the areas enclosed within circles
of 200 miles radius centered at 28°21’ North, 80°43’
West aund 30°30’, 86°30’ West.
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(iii) The State of Arizona.

(iv) Those portions of California and
Nevada South of latitude 37°10’ North and the area
within a 200 mile radius of 34°09’ North, 119°11’
West.

(8) No protection in the band 2400-2450 Mc/s
is atforded from interference due to the operation
of industrial, scientific, and medical devices on
2450 ke/s.

(9) No protection in the band 5725-5875 is
afforded from interference due to the operation of
im{miustria.l, scientific, and medical devices on 5800

c/s.

2, Revise the headnote and paragraph (c) and
add new paragraphs (d), (e), and (f) in §97.65 to
read as follows:

§ 97.65 Emission limitations. . . . .

(c) On frequencies below 29.0 Mc/s and between
50.1 and 52.5 Mc/s, the bandwidth of an F3 emis-
sion (frequency or phase modulation) shall not ex-
ceed that of an A3 emission having the same audio
characteristics; and the purity and stability of emis-
sions shall comply with the requirements of §97.73.

(d) On frequencies below 50 Mc/s, the bandwidth
of A5 and F5 emissions shall not exceed that of an
A3 single sideband emission.

(e) On frequencies between 50 Mc/s and 225
Mc/s, single sideband or double sideband A5 emis-
sion may be used and the bandwidth shall not exceed
that of an A3 single sideband or double sideband
signal respectively. The bandwidth of F5 emission
shall not exceed that of an A3 single sideband
emission.

(f) Below 225 Mc/s, A3 and A5 emissions may be
used simultaneously on the same carrier frequency
provided the total bandwidth does not exceed that
ofan A3 double sideband emission.

MINUTES OF EXECUTIVE COMMITTEE
MEETING
No. 322
- ~June’l6, 1968

At the personal call of the President, the Execu-
tive Committee of The American Radio Relay
League, Inc., met in Conference Room #1 of United
Air Lines at ()'Hare Field in Chicago. Illinois, at
12:30 p.m. June 16, 1958, Present: President Robert
W. Denniston, WPDX, in the Chair; First Vice
President W. M. Groves, W5NW; Directors Charles
G. Compton, WP3UO, Harry J. Dannals, W2TUK,
Noe. B. Eaton, VE3CJ, and Carl L. Smith, WOBW/J;
and General Manager John Huntoon, WILVQ.
Also present were (ieneral Counsel Robert M.
Boo -h, Jr., W3PS, and Attorney James J. Brosnahan
of Cooper, White & Cooper, San Francisco, Cali-
for iiu.

The Committee:

1) heard an extensive report by counsel concern-
ing the status of the lawsuit of Dr. Donald A. Miller
against the League and its Secretary and (ieneral
Manager John Huntoon, arising from the actions of
the Awards Committee disallowing or withdrawing
DXCC credits for certain D Xpzdition operations of
Dr. Miller in 1935, 1968, and 1967, including a sum-
mary of the facts developed during the taking of the
depositions of Dr. Miller and Mr. Huntoon:

2) reviewzad a draft, prepared in Hartford, Con-
necticut, on June 15, 1968, of an agreement looking
toward withdrawal of the lawsuit by Dr. Miller;

3) concluded that approval of the uagreement
would be highly favorable to the interests of the
Leugue; and

QST for



Behind the Diamond

A few hams would call him, ‘“The
Demon Behind the Diamond.” His posi-
tion in amateur radio has, from time to
time, made him a somewhat controversial
figure — like his predecessors, he has been
accused of being a dictator, with the diree-
tors his puppets. It is true he is a man of
conviction, with a way of cutting through
miscellancous baloney to the real meat of
any matter; it’s true that staff members
better be well-prepared when they report
on a subject. But demon he ain’t, and for
every detractor, our subject has a dozen
admirers, especially among those who
have come in contact with him personally.

Enough of a come-on? Okay, we'’re
talking about John Huntoon, WILVQ,
sccretary and general manager of ARRL,
gecretary of the International Amateur
Radio Union and Editor of QST'.

As a high-school student in (Glen Ellyn,
Illinois (“You mean there’s really a non-
New Englander at Hq.?”) he converted
the science club into a radio club, acquired
WOKJY in 1932, and proceeded to plunge
into the traffic game. Soon he was route

Number 8 of a Series

manager for Illinois and corps area net
control (WLTK) for the old Army Ama-~
teur Radio System. He was clected in 1936
as ARRL section communications man-
ager for Illinois and served several terms
as sceretary of the Chicago Area Radio
Club Council. “JFI”” helped run the 1936
Jentral Division and 1938 ARRL Na-
tional Clouventions in Chicago, taking
time out during the lutter to win the code-
speed contest. ;

His orgunizatfofial qualitics at the Na-
tional caught ayes of ARRL Hq.
staffers and John’s becoming
“ofs ARRL in 1939,
sence, he joined
&f radioman, first
Aptic City radio

with “Bud” he & W
delegations to%the [949 Inter-American
Radio Clonferenge gnd the 1959 Geneva
Radi # In 1956 he became
assistant general manager, and effective
January 1, 1961 he was elected sccretary
and appointed general manager by the
Board of Directors.

John’s a member of DXCC and is
reasonably active oun several bands.
He’s also a bee keeper and ‘‘gentleman
farmer”’, amateur astronomer and tele-
scope builder, sports car rallyist, crypt-
analyst and clarinetist — rather, he was
active in all these things until League du-
ties and travel interfered. John and his
wife Pat have three daughters, and make
their home in a still-rural section of
East Hartford.

4) on motion of Mr. Dannals, unanimously
VOTED (Mr. Huntoon abstaining) to submit the
question of approval of the agreement to the Board
of Directors, under the provisions of Article 6 of
the Articles of Association, by mail ballot to be re-
turned to the Secretary not later than July 1, 1968.

There being no further business, the Committee

adi ed, at 6:10 p.m.
adjourned, a p Jorn HuNTOON
Secretary

WIDEBAND TV REJECTED

The Federal Communications Commission has
denied a petition for rulemaking which would
have permitted TV transmissions with a 1-Mec.
bandwidth in the 52-54 and 145.9-147.9 Mec.
bands. The petition, RM-399, was filed Decem-
ber 26, 1962 on behalf of the Institute of Amateur

Radio by its executive secretary, Wayne Green.

September 1968

Ability to transmit ‘‘live’” pictures, use of con-
ventional television broadcast receivers and the
longer distance transmission possibilities were
cited as reasons for the proposed amendment.

Opposition comments centered on heavy use
of the bands for local voice communication,
which would be hampered by interference from
even a few TV signals: availability of the 420
Me. band which could better support wideband
TV, and increased interference to Channel 2 TV.

FCC indicates increasing use of the bands,
including repeaters and satellites; it also feels
that authorization of a TV signal using 1 Me. of a
4 Me. band is not justified. Further, its action in
providing for slow-scan television in the bands
below 225 Me. also lessens the desirability of the
IoAR proposal. The petition denial was released
on July 29, 1968,
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AN Con o T e e Cy o et
% sHamfest C'alen_dﬁ% :

Each month we receive one or more notices of Ham-
fests just too late to get into QST in time to be useful.
Please remember that thie normal deadline for this
column is the 15th of the second month preceding date
of Issue. E.g., for the November issue, we should have
material by September 15.

Arkansas—The Arkansus DX Association is sponsor-
ing the 1ist Statewide DXmeeting September 7. Par-
ticulars from ADXA, Box 7323, Little Rock. Ark. 72207,

Belgium—The 4th International Ham Convention will
take place in the Cuasino at Knokke on September
13, 14, and 15. There will he lectures on parmnetric
amplifiers, v.h.f., transmitters, transistors and other in-
teresting subjeets, ‘I'here will he visits to Bruges and
Damme, exhibitions, and u mobile raily. La Nuit- de
[’Amateur dancing in the Wiener Weinstube. trunsmit-
ter hunts, und an exercise in co-operation with the
Belgium Red Cross. Here's a unique opportunity to
spend a few fine days with the YL at the seuside,
For tnore information write Lucien Vervarcke, ON4LV,
Lippenslaan 284, Knokke 1, Belgium.

District of Columbia--Annual Amateur Historical
RRadio Clonference sponsored by Antique Wireless As-
sociation with Smithsoninn Institution as Host October
t, 5, und 6. Informal OOTC meeting Friday, contin-
nuous programming Saturday with shows and demonstra-
tions of eurly equipmeut. Old-time auction and tours
Sunday. Well known guests and speakers attending from
eoust-to-const. FEvervone welcome. Advance regi