


-

,

r



GREATEST 2 KW RIG YOU'LL
EVER FIND UNDER A GRAND!

Figure it out: the famous Heathkit SB-102 Trans­
ceiver, 385.00; SB-600 Speaker, 19.95; SB·220
Linear Amplil ier, 369.95; SB-650 Digital Fre­
quency Display, 179.95; HDP-2IA Desk Mike,
29.95 (power supplies are additional extras de­
pending on your choice of fixed or mobile opera­
tion). It all adds up to a budget pleasing 984.80
. . . and the most fantastic value ever offered in
a 2 kW rig (complete with digital readout) for
under a thousand dollars. Here's what you get:

A) The incomparable Heathkit S8·102 80·10
Meter Transceiver . .. with exceptional stability
and dial linearity - the result of an all solid­
state factory-assembled and aligned LMO with I
kHz calibration. The "102" stabilizes in a fast
10 minutes, drifts less than 100 Hz per hour
after initial warmup. Receiver section delivers
S+N/N ratio less than 0.35 uV for 10 dB - with
front panel selection of built-in 2.1 kHz SSB
crystal filter or optional 400 Hz crystal filter.
And there's a dial resettable to 200 Hz; 180 W
PEPSSB input, 170 WCW input; switch selection
of upper or lower sideband and CWobuilt-in side­
tone for monitoring; built·in 100 kHz crystal
calibrator; triple action level control to reduce
clipping and distortion; built-in VOX, and com­
plete metering. A top value leader in anybody's
logbook.
Kit S8·102, 24 Ibs. .. 385.00*
SBA-301-2,400 Hz CW crystal f il ter, lib. . .22.95*

I Kit HP-23A, AC supply, 19 Ibs 51.95*
Kit HP-13A, DC supply, 7 Ibs 69.95*
SBA-IOO-I, mobile mount, 6lbs 15.95*

B) New Heathkit S8-650 Digital Frequency Dis·
play ... calculates and digitally displays both
transmitted and received frequencies of your
SB·I02Transceiver and other Heathkit SB-series
amateur band receivers and transceivers - to
within a tight 100 Hz accuracy! Six bright digital
readout tubes, readable from up to 30 ft. away,
show you exactly where you are as you tune
across the 80-10 meter bands from 3 to 30 MHz.
Reads kHz to five places, plus tenths of a kHz.
All solid-state circuitry uses 35 ICs and six tran­
sistors. IC voltage regulator protects devices
from failure due to overvoltage. Built-in mem­
ory assures non-bl inking operation, and aspecial
circuit minimizes last-digit jitter. Another "first"

you can count on from the hams at Heath.
Kit S8·650, 9 Ibs 179.95*

C) Heathkit S8·220 Linear Amplifier the rig
that the competition tries to measure up to.
Two conservatively rated Eimac 3-500ls in a
grounded grid circuit offer up to 2000W PEP
SSB input, or a full I kW on both CW and Rn V.
The broad-band pre-tuned pi-input delivers maxi­
mum efficiency with low distortion over 80-10
meters. On ly 100 watts of driving power is
needed to produce full -rated input. Features in­
c1ude a built-in solid-state 120/240V power sup­
ply; circuit breaker protection; zener diode
regulating operating bias to reduce idling cur­
rent for cooler running and extended tube life;
a large quiet fan; ALCto the driving unit to pre­
vent overdriving; front panel switch selected
monitoring of grid current, relative power and
highvoltage.
Kit S8·220, 69 Ibs 369.95*

D) Heathkit S8-600 Communications Speaker...
offers fixed station speaker facilities, styled to
match your SB-102 rig. Fea tures an 8-ohm
speaker with audio response shaped from 300 to
3000 Hz for optimum voice reproduction. Enclo­
sure has mounting for Hp·23A power supply.
Measures 6W' Hx 10" WX IOV2" D.
Kit S8-600, 7 Ibs 19.95*

E) Ham Desk Mike a high impedance dynamic
microphone ideally suited for use with Heathkit
SB-series gear. Outstanding SSB response. Fea­
tures include grip-to-talk switch with lock. Wir·
ing diagram and cables included.
HDP-21A, 4 Ibs 29.95*

IT COULD ONLY BE HEATH
r------------ - 1 ~~ I,
I HEATH CD MPAHY, Dept. 12·9 I
I Benton Harbor, Michigan 49022 I
I0 Please send FREE Heathkit Catalog. I
I 0 Enclosed is $ • plus sh ipping. I
I Please se nd model(s) I

!=: " !
I City Stale l ip I
II Prices & spec ifications subject to ch ange wi thou t notice. I,

*Mail order prices; F.O,B. factory AM·271
L J
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND$ARRAY"
By the only test that means anything . ..
on the air comparison .. . th is array con­
tinues to outperform all competition . ..
and has for two decades. Here's why
· .. Telrex uses a unique trap design
emp loying 20 HiQ 7500V ceramic con­
densers per antenna. Telrex uses 3 opti­
mum-spaced, optlrnum-tuned reflectors
to provide maximum gain and true FIB
Trl-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES . . .
• Powe r rating 4 KW PEP . . .

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 ln., 2 '12 in. 0 .0.

x 18 ft.
• Large diameter, .058 wall taper­

swaged dural elements for minimum

weight and except ional st rength
to weight ratio

• Stainless steel electrical hardware

With a Tel rex Trl-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele­
ment 36 It. Turn ing rad ius 20 fl . Shipping
weight 65 Ibs. Shipping conta iner 13 In.
x 5 in. x 13 fl .
Note: If not available from your dealer,
order direct. You' ll get fast, personal
service.

Telrex Labs are design engineers , inno­
vators and manufacturers of the world's
finest ¥4 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For techn ical dats and prices on corn­
plete Telrex li ne, write for Catalog PL 70.

TRAP

BALUNMONARCH
TBSEM/4KWP $395.00

FOB Asbury Park, N.J.

OTHER
MULTI·BANO
ARRAYS AVAILABLE

Elements shortened
to show details.

TYPICAL TELREX MONOBANO ANTENNAS
Mod. 15M317·15 mlr. 3 . 1. rola ry, 10 DB gain, 4 KWP pow. rat., 2W' 0.0., 17' boom $175.00
Mod. 2OM32&- 20 mit. 3 , I. rotary, 10 DB ga in, 8 KWP pow. rat., 31'l" 0.0. , 26' boom . . . . . . . . .. 355.00
Mod. 2M609· 2 mtr. 6 , I. array, 14 DB gain, JOO Wpow. ra t., I" , 9' boom .. 39.95
Mcd. 2M814C· 2 mtr. B , I. array. 16.5 DB~a in, 300 Wpow. rat., 1.375" x 14' boom . . . . . . . . . . .. 59.00
Mod. 6M51&- 6 mtr. 5 , I. array, 13 DBgain, 400 Wpow. rat., 1.5" , 16' boom 63.95

SINCE
1921

Communications and TV Antennas

rex LABORATORIES
Asbury Park, New Jersey 07712 201-775-7252
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OUR READERS SAY

The above would have 6 tuned circuits, would
require no additional transformers or trans­
fonner altera tions. Coupling can be adjusted by
Cr and C:;? and (usually a twisted wire gimmick )
and switched out by S1. The circuit , of course, is
not original, however, I have used it in three­
receivers with a 2-transformer version and have
had good results and no problems.

I would appreciate your views on the above. If
transforme r alteration is an old ham area of
experimentation and Mr. Gottlieb has added
some fre sh views on the subject . If his efforts
have produced a better i .f. filter ; his work has had
a real payoff for "home brew" fans.

l ames M. West, W~NKI
Englewood, Colorado

The suggestion of Mr. West is an excellent
one. I am very sure that it would be advantageous
to be able to ground the inner circuit . If one
could do thi s, the bandwidth should become even
narrower because all signal transfer would then

the three following questions in the interest of
informat ion as a fellow experimenter and not in
any way as a questioning of the results Mr. Gott­
lieb received from his particular experiments.

I. Referring to suggestion No.4, grounding of
the inner circu itry of the filter , I have as a general
observation noticed a drop in signal on a meter
when a coupling link is grounded, but I believe
the loss is due to reduced capacitance coupling
that is not shunted to ground. I have seen no
evidence that the ba nd-pass is degraded since
ca pacity coupling is untuned and can be out of
the band-pass frequency, I would recommend
grounding all floatin g links. Your comments
would be appreciated .

2. In Reference to fig. 3 this adaptation of a
constant-Ker section filter there would appear to
be a second resonant frequency that might load
part of the circuitry until the i .f. stages elimi­
nated it. This band-pass frequency equals 455kHz
C' V , G C'U , C'C'C'L3L' , C'C' L3, L"C8. The
second frequency (higher ) is UL3UL' C"C· C".
In this second frequency actually a reality and
how wou ld it affect the band-pass.

3. Does Mr. Gottlieb's ada ptation of a con­
stant-Ke- filter have any advantages over two 3­
element ," filters back-to-back that can be con­
st ructed from three i .f. transformers:

Philippine Reciprocity
Editor, CQ:

A s you, and many of your readers. know there
have been efforts to bring about a reciprocal
amateur radio operating agreement with the
Philippine government for many' years. As of
the tenth of June, 1972, it was sti li not a reality.

In the years past, the Philippines Secretary of
the Department of Public Works and Communi­
cations would allow some few Americans to
operate under a DU ca ll. As of September, 1971 ,
the same office took a firm stand and ha s rejected
all American applicants on the basis that no re­
ciprocal agreement exists.

Recently the U.S. Embassy in Manila, through
channels, submitted to Secretary Romulo of the
Department of Foreign Affairs a proposed re­
ciprocal agreement.

Many thanks are due Philippine amateurs who
have endorsed and aided us in reach ing this point
of our negotiations. As the world of amateur ra­
d io operators wait and watch for the results of
the Philippine govern ment actio n we who live
here are very anxious to resume our pursuit of
the international hobby of amateur radio.

Bob Brown, WA4KHX/N~5ZK
Subic Bay, Philippines

Enhancing the FTDX·560
Editor, CQ:

Richard Yoernans, W2DMK, in h is excellent
article in the July issue of CQ entit led "Further
Enhancing Yeasu FfDX-S60 Transceiver" states
that the screen grid modifications to the final am­
plifier increase the average power output from
270 watts to 390 walls or by about 28%.

If my calculations are correct, an increase
from 270 watts of power output to 390 watts is
a 44 % increase which is substantially more than
28 % and a more desirabl e improvement.

Keith I . Ackley, W5SQS
Dallas, Texas

Gottlieb and His Filters
Editor, CQ:

I have been mighty pleased to note that your
graphic arts and editorial people are obviously
technically-oriented, and "on the ball." I say thi s
because my articles have all emerged unscathed
in scientific and grammatical inte grity. This is
great becau se it takes only a slight twist of word
or art to alte r the sense of the technical presenta­
tion. And, filter articles, in particular, are vulner­
able to otherwise benign tYl?os and booboos.. .

Irv GottlIeb, W6HDM
Menlo Park, CA

Editor, CQ:
In reference to the June, 1972, CQ, I enjoyed

the excellent article "A High Selectivity J.F.
Filter" by Irving M. Gottlieb, W6HDM. The
article stimulated thought and contributed en­
couragement to another experimentation. I offer

s,

.(
c, c,

'+' 4 pI 4 pI C
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I
I I I
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I I I,

e· A.G.C.
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I7'S WHAT'S
INSIOE

THAT COUNTS'

"W2AU" BALUN=$n~~:9}5==--~
-~-'l . -

1. HANDLES FULL KW INPUT-THEN SOME .Broad­
Banded 3 to .40 Me.

2. HELPS TVI PROBLEMS By Reducina: Coax Line
Radi at ion

3. HOW ALL STAINLESS STEEL HARDWARE. 50239
Double Si lver Plated

4. IMPROVES F/8 RATIO By Reduc ina: Coax Line
Plck·Up

5. REPLACES CENTER INSULATOR. Withstands
Antenna Pull of Ove, 600 lbl .

6. BUILT· IN LIGHTNING ARRESTER. Protects Balun
-Could Also Save Your V. lullbl. Gu,

7. BUllT·IN HANG-UP HOOK. Idel l For Inve rte d
vees . Mult i -Band Ante"n... Dipoles. Bu m and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES. FAA, RCA. CIA, CAN A·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK ..

Comu in 2 models. 1:1 malch.. 50 or 75 ohm un· We'll GUARANT EE
ba la nced (eou line) 10 SO or 75 ohm balanced load. no other balun, a t any
4:1 mode l malches. 50 or 75 ohm unbalanced (cou
line) to 200 or 300 ohm ba raneed lOad. price, has all t hese

AVAIlA8lf AT A. U lUOINC OUl'US. IF NOT, OROER OIRECT features

UNADILLA RADIATION PRODUCTS "F~S. OF BALUNs &. QUADS UNADILLA, N.Y. 131.'
Tel. 607·369·2985 Dept . CO

1EtD>IiIiBD 4 LI N E - Superior performance

R-4B RECEIVER

Versalility ••.
Accuracy ...
Dependability

U.e VFO 0' ellher
R·4B or T-4XB for

tranlcelvlng or
••paralely.

T-4XB TRANSMITTER
• CO".,. h.m band. 80, oW, 20, 15 meters completely and
28.5 to 29.0 Me 01 10 meters with crystals furnished: MARS
and othe r frequenclel with accessory crystals, exce pt 2.30­
3, 5-6, 10.5-12 Me. • Uppe, and Low., Sideband on a ll
frequenc ies _ Autom.tlc Tranlmll RKal". Switching on
CW (semi bre.k-In) • Controlled Carrier Modul.Uon 'or
AM Is completely compatible with SSB linear amplifiers
• VOX or PTT on SSB and AM built· in • AdJuatable P~

Network Output • Two '-pol. Crpt.l....ttl~ Finan for
aideband eereeuen, 2.4 kc bandwidth . Tranamlnlng AGC
prevents rlat topping • Shaped Grtd Block K.ylng with
side tone output . 200 w.ns PEP Input on 558- 200 wa"s
input CW • "alar Indlcatel pl.l. current and relati.,. 0&11·
put • Compact alJ:e; rugged construction • Solid Sial.
'.nneablllty Tuned YFO with 1 kc divisions . Solid State
HF Cryltal Olclllalor • 11 Tube.. :s Tr.nslalon and 12
diodes. Dlmenalons: 5 W'H, 10%"'W, 121""0. WL: 14 Ibs.

5495 0 0

MIAMISBURG OHIO 45342
5476 0 0

R. L. DRAKE COMPANY. 540 RICHARD STREET.

• Un••r penn••blll" luned YFO with 1 kc dial divisions.
VFO and cryat.' freque nc ies pr.mlXed for en-band sta­
bility • COY.,. ham bands eo, oW, 20, 15 meters complete ly
and 28.5 to 29.0 Me of 10 meter. with crysta ls lurn ished
• Any ten 500 kc rang.. betwHn 1.5 and 30 Me can be
cove red with accessory crystals lo r 160 meters, MARS, etc.
(5.Q.e.0 Mc not recommended) • Four bandwidths 01 lal.c­
d"l". 0.4 kc, 1.2 kc, 2.4 kc and 4.8 kc • 'a..band tuning
gives Iideband lelection, without retuning . Nola. blnk.,
thai works on CW, SSB, and AM I. built-In . Notch fin.,
and 25 Kc cryltal ca librator are built-In . Product dataclOf
lor SSB/ CW, dloda datector lor AM _ Crptal LatUc. Flit.,
g ive••uperlor cross modulation and overload cneractene­
lic. _ Solid Stal. Parmaablll" Tuned VFO a 10 lube., 10
tranl iltorl , 17 dlodel .nd 2 Integrated circuits . AYC lor
SSB or high-lpeed break-In CW • Es.~l1ent O,..rtoad end
Cro.. Modul.tion charaet.rtltlCl _ Dlmenllonl: 51h~,

10%""W, 12 1" "0 . WL: 16 Ibs.
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Editor. CQ;
I wanted to wri te a small letter of praise fo r

your magazine and mention that I intend to
subscribe in the near future for almost one rea­
son : the column being done by Irwin Math. It is
exactly the kind of thing an old tube-type man
such as myself really needs. Mr. Math has a
kn ack for writing about things tha t I have of late
been interested in but "was afra id to ask" about.
and he has been doing it in a manner I have had
little trouble understand ing.

1 am also glad to see the slow-scan-T V column.
It is needed . Let me close by pleading for more
a rticles on construction-it isn' t an entirely lost
part of the hobby- and by going on record

necessarily be via the intended inductive-cou­
pling, and none would get through by means of
stray capacitance. I was unable to implement
such a technique because of various second-order
influences apparently stem ming from proximity
effects. leads, and perhaps radiation-coupling. I
feel sure, however, that a bit of experimenting
with component positioning, orientation. and
packaging, could lead to the successful grounding
of the inner circuit.

The possibility of a higher-frequency res­
or~an~e within the inner circuitry is very in­
trrgurng. I would have to concede that in, all
probability, it must exist. However, I do not think
it finds itself in a very-favorable environment.
Note, that the junction of L ;l and C;I would con­
stitute a high-impedance point for such a series­
resonance. The presence of Cr . which also
connects to this junction, must impose heavy
loading on such a resonance. (Simila r logic
would apply to the effect of C7). If this res­
onance does exi st. its effect mu st also be rendered
negligible by the fact that there are, at the same
time, fi ve tuned-circuits simultaneously favoring
passa ge of the i.f. frequ ency, and discouraging
the passage of this higher frequency. In any
event, I have detected no practical manifestation
of the high frequency. ( Maybe, if you lived next
door to a 10 kw broadcast sta tion on that fre­
quency, the fa ct that the filter would reject it by
70 db rather than 85 db might pose a problem. )

I initially experimented with the back-to-hack
arrangements of i.f. transformers. My objective
was to use a very-high transconductance tube,
and maybe eliminate a couple of i.f . bottles. This
scheme is good . It does, however, incur a ttenua­
tion pretty rapidly as you cascade the transform­
ers. And, I was not able to get the sought-af ter
response shape from this technique. Of course,
its salient feature is that it is rel ativeJy easy to
implement. (My best results came about from
removing the " inner circu it" parallel resonat ing­
capacito rs and then connecting a series capaci­
tor of 2C in place of Mr. West's 4pf units.)

-W6HDM

Edward T . Tanton, WA4BAA
Atlanta. Geo rgia

Phase Out A,M,?

Editor, CQ:
.. have never seen fit to write any magazine in

answers to L ETTERS until I received the July issue
o f CQ. Two of the letters just didn't set right with
me and I just gotta yeti out.

Our friend Verne, WA9VLK, seems to feel
like a lot of hams did when they outlawed spark
- remember? There was lots of crying and some
hams just let their licenses drop because they
were just not going to use those new-fangled tube
transmitters.Same thing when we all went to s.s.b .
Well, I'm proud to say that I got my first license
in 1922 and that 1 have operated spa rk, a re, tu be
and solid sta te, C.W ., a.m. and s.s.b. I'm for pro­
gress 100%.

Now Roger, W6RW, old buddy, you have hurt
my feelin gs. I will be 65 in October and I will sit
down with you any time you say, and with my
arthritic hands and all, I will co py 20 with pencil
and 40 on mill and haven 't operated c.w. in quite
a number of years. Boy. my mind hasn't slowed
down that much- some other faculties may­
haps but no t my mind . You remind me of my
doctor. About 10 years ago he had his nurse call
me and tell me that he wanted all of his elderly
patients to take flu shots . Well, 1 just don't con­
side r that I fall in that category.

Count me as one young vote for progress.
Charles F. Johnson, W51E
Denison, T X

Editor, CQ:
It appears to me that the time is right to pro­

pose the phasing the a.m. method of broadcasting
out of ham radio. For about ten yea rs s.s.b . has
been ga ining favor as the best method to use and
at the same time the best method for conse rv ing
spectrum space. During thi s same span of time
the modern manufacturing techniques have pro­
duced transmitt ing and receivin g equipment that
excells in qu ality and capability.

Enough new and used s.s.b. equipment is now
ava ilable so that no operator should be co m­
pelled, because of price, to maintain an a .m.
sta tion. I'm not going into the merits of a.m. vs.
s.s.b. except to say that s.s.b is the superior
method just as jet engines outperfo rm piston
types.

The need to co nserve spectru m space is suf­
ficient justification to phase out a.m. broadcasting
on the amateur bands. I'd like CQ to suggest a
proposal that would set a future date, 1975 or so,
afte r which to prohibit the use of a.m,

This thought is not new. Marit ime mobile is
going s.s.b. Aviation is almost entirely s.s.b. or
f.m. as well as nearly every other form of two ­
way communication except amateur radio which
-while striving for perfection in RTIV. f.m.,

[Continued on page 93 ]

against the 220 mHz CB thing. I personally
believe that when the FCC makes it prohibitively
expensive to be flagrantly illegal and actually
makes a few examples of the violators that
people might begin to realize what it's all about
- and more important, what it is NOT about.

Keep up the good work and thanks for the
Reader Service.

OuTput

c

T,
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...L.
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Remo~ e or disconnect
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c
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UP

Comple te with cone, alkaline1110
battery and carrymg case •

Memphis, Tennessee
The Greater Memph is ARC will hold a Ham­
fe st September 17 at the State Technical Institute,
located on Interstate 40 east of the city. Prizes,
Flea Market , Tech talks, MARS meeting, XYL
activi ties, food. T he event will sta rt at 8 A. M .
unti l 5 P .M . Talk-in o n 2 meters .34·.94, .22-.76.
75 meters 3.980. For information write : Evin
Perdue W II4VDH , 239 Kenilworth, Memphis.
Tenn. 38112.

Announcements
Announcements

Announcements for pending events that are to
appear in this column should be at CQ at least
T HREE months prior to the date of the event.
For example, th is column (September) is pre­
pared in June. Please submit material as earl y as
possible to assure publication.

Edmonton, Alberta, Canada
The Golden Jubilee Hamfest of the Northern
Alberta Radio Club will lake place September
16 and 17 at the Silver Slipper Saloon o n the
Edmonton " Klondike Days" Exhibitio n grou nds.
Registration, which wi ll begin at the Hamfest
side on the evening of Friday, September IS ,
to the Sunday morning breakfast in the park
" ·iII be $1.00 per child. Activities include tech­
nical and social events, bunny hunts, technical
contests, a banquet and a casino in the saloon.
plus valuable prizes. Bring along the kiddies
and the XYL. Camping facilities available.
Listen on 80, 40, 20, 15 and 10 and o n 2 meters
for VA6NC, the specia l Ham fest sta tion, We'll
have specia l QSLs fo r all contac ts.

Contest Logs
Please send in early for all contest logs. Last
minute requests are fill ed in order, those with
an s.a.s.e. accompanying the request going ou t
first. Allow enough time for delivery in time fo r
the contest.

Peoria, Illinois
The Peo ria Area Amateur Radio Club. Inc.
will hold its 15th annual Hamfest Sunday. Sep­
tember 17. at Exposition Gardens, located on the
northwest edge of Peo ria. Lunch will be avail-
able. There will be ac tivities for the entire I
family, beginning with the campsite openi ng
th e preceding evening and a banque t. F ree I
coffee and donuts from 9 10 9 :30 A.M . (COT ) . I
Free swap section. parking, contests, cartoons fo r I
the kiddies. Advance registration $1.50. at the
gate $2.00 . For further details and advance
reg ist ration write : Wendell Mc\Vill iarn s,
WN9DVJ. 1I0x I, Rome, Illinois 6 1562.

Melbourne, Florida
The 7th An nual Melbourne Ham fest spon­
sored by the Platinum Coast A.R.S., will be
held September t 6 and 17 at the Melbourne
Civic Audito rium . The time for the Hamfest

7 CO ilS

Little things add up
in MILLEN'S

•
01

ae
•
I el

PROTECT IVE f~~~
POlYPRO PROPYlENE ~~

CARRY CASE

No power cord.
Performance equal to or super ior to
best tube type dippers.
1.6 to 300 MHz
Smooth meter reading over
tuning range.
Good Dip.
Sensit ive metering system, using
zero suppressing circu it.
Q-Multiplier for very sens iti ve
absorption-type wavemeter.

MANUFACTURING COMPANY, INC.
150 EXCHANGE ST., MALDEN, MASS. 02148 ®
TEL. ( 6 1 7) 324-4108 ~
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Out-hustles them all!

No.
257

No.
252

I

No. 499

•

I

t
No. 253 No. 254 No. 255 No. 256

.. ... r,.­
- $ I,........-

...... - ......- $ ¢

CCl& lSSl..-,Q1T •••'
.l ew- III."'" .....,"""'".- -......-
C. ...._aol

10....-. '_

i -

The most powerful signals under the sun!

""­.. ~.....­..­.... ~
U k

Order
No
492

Order No. 257 All new design 5' long heavy duty mast 01 high
streng th heavy wall tubing $16.95
Order No. 252 75 meter mob ile coil $19.95
Order No. 256 40 meter mobile coil $17.95
Order No. 255 20 meter mobile co il $15.95
Order No. 254 15 meter mobile coil $12.95
Order No. 253 10 meter mobile coil $10.95
Order No. 499 Flush body mount $ 6.50

HY-GAIN ElECTRONICS CORPORATION
P.O. Box 5407-FI Lincoln, Nebraska 68505

The famous HAMCAT. . . now redesigned for greater per­
formance . . .equals or exceeds the performance of any other
Amateur Mobile antenna. We guarantee it! And you need buy
on ly one mast. . .whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods ... and they
all stand up to maximum legal power. That's performance,
that's value .. . THArS HY-GAIN!
Original Hy-Q " quick changer" coils wound on tough fiber­
glass coil forms for greater heat resistance, less RF absorption
I Fiberglass shielded coils can 't burn up, impervious to
weather I Shake-proof, rattle-proof, positive lock hinge now
even stronger . .. el iminates radio noise I All stainless steel tip
rods won 't bend or break I Full 5' mast gives you 10% more
radiating area than the competition I Rugged swivel-lock sta in­
less steel base for quick band changes. easy garaging.

Get the Hamcat. . . from Hy-Gain

September,1 972 • CQ • 9



Malaga, New Jersey
The South Jersey Radio Association (K2AA )
will hold its annual Hamfest Sunday. September
10, at Malia Farms. located just off Route 47 at
Malaga Lake, Malaga. N.J . Activitie s will sta rt
at 10 A.M. and there will be a variety of contests,
games and displays. plus prizes for amateurs.
wives and children. A protected pavilion and
tables will be provided for Swap Shop par­
ticipants and special parking fo r those who
prefer to display their surplus gear and parts
in the trunks of their cars. Picnic and protected
swimming facilities will be available. Advance
registration is $2.00 per family o r $3.00 a t the
ga te. Write to Fred Holler. W2EKB. 348 Bor­
tons Mill Road , Cherry Hill, NI 08034 fo r
tickets and Swap Shop reservat ions.

Environmental Net
The Midwest Co nserva tion Net meets at 1500
GMT (1 0 A.M . COT ) on 7 180-7181 mHz. The
members will discuss environmental problems o f
a ll kinds and wha t can be done about them. All
amateu rs a re welcome to check in.

will be from 9 A.M. to 4 P.M. Bring your gear to
sell or trade. Plenty of paved parking. Registra­
tion is $1.50 for adult, children free. For more
information write: Donald E . Sanders, W4BWS,
1422 Virginia Drive, Melbourne, FL 32935.

Walla Walla , Wash ington
The Walla Wall a Valley R adio Amateur Clubs
26th Annual Family Picnic a nd Hamfest
will be held September 23 and 24 at Jefferson
Park Field house in Walla Walla. Swapshop,
contests, homebrew and antique radio display.
Annual meet ing of MINOW and NW SSB
groups. Lunch at 12:30 Sunday will be potluck .
Coffe e and punch furni shed both days. Free
registrat ion. Talk-in on 3.960 and 146.76 mHz.
For more informat ion write Pat Stew a rt ,
W7GVC , 1404 Ruth Ave., Walla Walla, WN
99362.

Stolen Equipment
On June 4, 1972 a Variotron ics IC-2F with mike
was stolen from a motel in Kansas C ity, Kansas.
Call. W0FWY and socia l securi ty number
(515-05-9029 ) engraved on back o f ch assis and
microphone. Vinton G . Johnson, W~FWY. P.O.
Box 151 , Farmington, Mo. 63640.
A Swan Cygnet Model 270, Ser. # 313022 and
a Collins mic Model MM2, Ser, # 4294 were
sto len from the car of Saul A . Cohen. K4ACJ .
o n June 4. 1972 while he was in San Francisco ,
Califo rn ia. If you have any inform at ion on the
units. Contac t Saul a t 4524 N. Michigan Ave.•
Miami Beach. Florida 33140.

Santa Maria, California
This year's Southwest Division ARRL Conven­
tion will take place October 21-22 at the Santa
Maria Co nvention Center. Camping space ava il ­
able on the grounds plu s free parking areas. Con­
ven tion headquarters will be the Vandenburg
Hotel. For additiona l information wr ite: Robert
W. Tauxe , Box 695 , Santa Mar ia, CA 93454.

9 E LE MEN T YAG I

GA IN : 16 db.

Mode l : MY-14 4-9

5 ELE MENT YAG I

GAIN : 12 d b.

Mod el: MY-1 44- 5

Ma t ching s ys te m in corpora te s a 2 00 Ohm

folded dipole w ith a 4 to 1 coa x ia l balun .

Ele ment length is adj usta b le for c r it ic a l

tun inq,

VERTICAL GROUND PLANI. ..
w ith spec ial cus tom feat ure s for

150 to 170 MHz .

Gain: 3 . 4 db. c o mpa red to 1/4

wo ve groun d plane. Power Rate d:
1 KW AM; 2 KW P.E.P. SSB.
Frequen cy Range: 144 - 148 MH z.

w ith speci a l cu st om feature s fo r

150· 170 MHz •• VSWR : 1.5/1 or

better a t re sonan ce.

For deta il ed s pecifi ca ti ons, see
you r au thor ized Mo sl e y Dea le r

or wr ite Dep t . 2 12 •• •

DIPLOMAT - 2

Mad el: DI-2

D IPLOMAT SPEC IAL
Model: DI-2 A

10 • CQ • September, 1972



.. .. .. . -When
Swan's

250C
comes to B -IVI'IITE

it's "Right On!"
Designed and built by Hams for Hams, the 250C features were developed with care , ex­
perience and understanding through hours of specialized research gained in working
with the 6 meter band.

Now you can enjoy complete operating coverage from 50 to 54 mHz with deluxe fea­
tures Incl uding a highly stable solid state VFO, a sens itivity of 0.1 microvolt, and a re­
ceiver noise figure of better than 3 db. In one small package you get: 240 watts PEP.,
SSB; 180 watts CW: 75 watts AM; metering circuits, a built-In 250 kHz cali brator, and se­
lectable USB and LSB, plus an 8 pole crystal lattice filter for outstanding selectivity.

And , "you really want " The Whole Thing" add a MARK 6B Linear Amplifier to your rig
for the full 2000 watts P.E.P. legal limit. It's Ideal for all forms of extended range commu­
nications. The MARK 6B comes complete with power supply and transm it/receive relay
control for ease of operation with your transceiver.

Copy the whole band, even the weak signals, with the 250C and for giving your trans­
mission maximum power the MARK 6B Is all you need.

1611 W. Market
Johnson City, TN 37601

HAM RADIO OUTLET
999 Howard Ave.
Burli ngame, CA 94010
GENE HANSEN CO.
Albuquerque Box 386
Corrales, NM 87048
HCJ ELECTRONICS
6214 East Sprague
Spokane, WA 98225
HENRY RADIO INC.
11240 W. Olympic Blvd.
Los Angeles, CA 90064
931 North Euclid Ave.
Anaheim, CA 92804
21 1 N. Main Street
Butler, MO 64730
WESTERN RADIO
14151ndla Street
San Diego, CA 92112

A subsidiary 0' Cubic Corpora tion

SIMAItI
ELECTRONICS

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave.
Milwaukee, WI 53216
17929 Euclid Ave.
Cleveland, OH 44103
CW ELECTRONIC SALES CO.
1401 Blake Street
Denver, CO 80202
ED JUGE ELECTRONICS
3850 South Freeway
Fort Worth, TX 76110
FRECK RADIO & SUPPLY CO.
38 Biltmore Ave.
Asheville, NC 28801
1012 Hig hway 64-70
Hickory, NC 28601
402-4 W. Dixon Blvd.
Shelby, NC 28150

AMATEUR RADIO CENTER
2605 N.E. Second Ave.
Miami, FL 33132
ARROW ELECTRONICS INC.
207-02 Northern Blvd.
Bayside, NY 11361
97 Chambers Street
New York, NY 10007
195 W. Roule 59
Nanuet, NY 10954
900 Broad Hollow Road, Rt. 110
Farmingdale, L.I., NY 11735
525 Jericho Turnpike
Mineola, L.I ., NY 11501
225 Route 46
Totowa , NJ 07512
18 Isaac St. Shopping Plaza
Norwalk, CT 06854

250C Transceiver $429
117-XC Power Supply $ 99
MARK 68 Linear Amplifier $599
(complete with power supply)

SEE SWAN EQUIPMENT AND ACCESSORIES AT THE ,;... _
AUTHORIZED SWAN DEALER NEAREST YOU

AUTHORIZED SWAN DEALERS

I
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loading With Antenna-Matching
Coupler

QUESTION: I recently obtained a Drake
MN-4 Antenna-Matching Coupler. It worked
out very well with my Tri-Band Beam and
Galaxy Transceiver, but now I'm having a
loading problem with an inverted-V trap an­
tenna fo r 40 and 80 meters. I can't get th e
rig to load properly. The Galaxy m anual says
that unless the first plate-current dip is below
a certain point, th e impedance is below the
transm itter's matching capability and some
change must be made at the antenna.

I thought th at by quickly dipping the p.a,
and then adjusting the coupler fo r a minimum
s.w.r., this would change the impedance to
50 ohms, but apparently this is not the case
as the plate current remains excessively high
with the loading control set at minimum. It
seems th at whenever I adjust the MN-4 fo r
minimum s.w.r ., the plate current goes up.
This was with th e initial dip a t no loading
at all.
ANSWER: T he problem with obtai ning the
proper operation with the MN-4 in th e above
case evidently is simply a mailer of the adjust­
ment procedure. We suggest th at you start
tuning up with a small amount of drive (de­
tune the exciter-drive control), adjust the
p.a , plate for resonance (dip) or, better still,
for max imum output; then adjust the MN-4
coupler for a minimum s.w. r, reading. Now
retune the p.a. and fu rther reduce the s.w.r ,
if possible. Then increase the drive somewhat
and recheck the s.w.r. or try to bring it lower
if need be. When it is 1.5 : I o r be tter, apply
full drive; load and tune the p.a. for maxi­
mum output. Don't worry abou t the plate

WILFRED M. SCHERER, W2AEF

Q & A is • free tec hn ical assistanc. prOi um offered by CO to
its r.,ders. W. 15k your eeeperetfen to enable us to uslsl IS
mlny amateurs each month as possi ble. Always Include a self­
addressed stamped envelope with your question . Only one ques·
tion per letter, please. Before writ ing to ask where a published
article appeared, try to find it yourself by consulting the annual
indexes of the various amateur magazines . Mail questions to :
CQ Q & A, 14 Vanderventer Ave ., Port Washln(ton, N.Y. 11050.

another great
new idea

•
reversl e
race an es

for Xcelite "99" tools= 0 0 0 0 0 0 @ •
These two unique plastic (UL) handles extend
the usefulness of all Xcelite Series "99" tools,
make welcome additions to any "99" set.

Both regular (99·1 R) and Tee (99·4R) types
accept more than 60 Individually ava ilable nut­
driver, screwdriver, and special purpose snap-in
blades to speed and simplify assembly and ser­
vice work.

Fully enclosed ratchet mechan ism is built to
highest socket wrench q ua Iity sta ndards. Recessed
reversing shift operates at the fl ick of a thumb.
Patented spring chuck holds blades firmly.

nationwide availability through local distributors
REQUEST BULLETIN N670 M,d. In U.S .A .

r-- ' ._-,
I I
I I
I XCELlTE, INC.• 62 BANK ST. , ORCHARD PARK, N. Y. 14127 I
I SInd Bu ll.tin N670 on Stries "99" Revers lbl. R,tch.t I
I H,ndl.s . I
I nam. I
I ,ddr, " I
I I
I city stat. & lon, I~ J
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11 years ago the ~JJ
mobile antenna ~

concept shook the ham fraternity

vvith "fixed station reports
from the mobile"
-it has since been the most

imitated but never equalle
Hustler and only Hust ler gives you 11 years 01 proven performance, mechani­
cally and electrically superior to all others. You get exceptional reports on
every band. lowest SWR and broadest bandwidth. Matching devices are not
required. Use a ny convenient length of 52 OHM feed line. Choose from
either standard or super resonators and buy the mast and resonators for the
bands you operate.

Convenience of fold -over mast for rapid band change or easy garaging,
optimized performance on each band and a time proven concept in mobile
communications. a concept verified by the overwhelming majority of arna ­
teurs, are yours only with Hust ler!

Model MO-I- 54' Mast for Deck or fender mount - Folds at 15' a bove base . .

Model MO-2- 54" Mast for Bumper mou nt - Folds at 27" above ba se , ... , .

Price: $12.50

. Price : $12.50

The origi~

hinge and
sleeve clutch
mechanism.

Rotates 360- in
horizontal plane

Duty Cycl.
$ 8.50

9.50
10.50
12.50
14.50
14.50

•

sseRESONATORS- 400 Watts Power·Normal
.10 meter resonator ,
.15 meter resonator
.20 meter resonator
.40 meter resonator
.75 meter resonator
.80 meter resonator

RESONATORS - Lel al Power Umit- Normal sse Duty Cycle

.10 meter resonator $11.95
. . . . . .15 meter resonator 13.95

.20 meier resonator 15.95

.40 meter resonator 19.95

.75 meter resonator 24.95

.80 meter resonator 24.95

,
STANDARD HUSTLER

Model RM·10 .
Model RM ·15 .
Model RM ·2O .

I
Model RM·40 .

• Model RM·75 .
Model RM·80 .

I SUPER HUSTLER"1 Model RM·IOS .
Model RM·15S .
Model RM ·2OS .i' Model RM·40S

.. Model RM-75S
Model RM·80S

Available from all distributors
.........;.:. who recognize

(

the best!

•

NEW- TRONICS CORP. 15800 COMMERCE PARK DRIVE
BROO K PARK , OHIO 44142

Export Dept _m Agencies. Inc. 349 W.14th St.. New York. N.Y. t0014. C.bIe Addre'" R.bum.... - New Y.'1!::::

September,1972 • CQ • 13
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ALe. to TR·'" Pi" 3 on P.r.PIIlQ

Fig. l-Suggelted circuitry for insta ll ing e .l.e. in
Swan 1200 for use with Drake TR-4. R1 is the
threshold control to be adjusted for desired degree
of o.l.c. RIt RJ and R~ may have to be juggled

somewhat in value for proper operation.

current. As long as you're adjusted for the
maximum possible output with full drive,
the plate dissipation should be okay. Note
that when the S.W.r. is high (which it may be
before you get the coupler adjusted) it will
affect the p.a. plate tuning. so you have to re­
check the p.a. tuning each time you signifi­
cantly change the s.w.r, Also use a sho rt cable
between the MN-4 and the transmitter. On 80
meters, try either the 80A or 80 B positions on
the coupler. If the above suggestions do not
help, either the coupler is defective or the an­
tenna system is way out of whack.

Also note, that the coupler does not change
(or improve ) the s.w.r. on the antenna trans­
mission line. It only makes the line look like
a low S. W. T. to the transmitter.

Transceive With NC-300 And
Central Electronics 20-A

Q UESTION: Never quite believing in trans­
ceivers, when I received my Advanced license
I stayed with separa tes. A National NC-300
and a Central Electronics 20-A have given
me good perform ance. but now I should like
to build an adapter that would give me trans­
ce ive operation with them. I'd like to use the
crystal oscillator, ampli fi er, etc., modules
offered by International Crystals. Could you
refer me to any back issues of magazines or
give suggestions on this project?
ANSWER: Combining the NC-300 and CE
20-A for transceive operation would require
taking the outputs from all the NC-300 oscil­
lators, mixing them along with c rystals in an
adapter to provide an output frequency
equivalent to th at normally used at the oscil­
lator for the 20-A. A touchy problem here

14 • CO • September, 1972

might be getting rid of spurious mixing pro­
ducts which could get you in trouble with
the FCC! I therefore do not recommend such
a course, unless you have the know-how and
the proper test gear for sett ing up such an
affair.

A basic idea on combining gear for trans­
ceive work is wri tte n up in CQ, A pril 65, p .
30 under the title, "A 75A-4 / HT-32 Trans­
ceiver."

A.L.C. With Swan 1200 Linear
and Drake TR-4 Exciter

QUESTION : Can you devise an a.l.c. circuit
for the Swan 1200-watt linear amplifier for
use with a Drake TR-4?
ANSWER : A suggested setup for incorpo­
rat ing an a.l.c, system with the Swan 1200
and the D rake T R-4 is shown at fig. I.

Keying Monitors
QUESTIOS : Have you any articles on c.w,
keying monitors?
A NSWER : Articles on c.w. keying monitors
may be found in past issues of CQ as follows :

" Beeper- A Keying Monitor," ( r.f-actu­
ated) , February 1960, p. 45.

"A C.W. Monitor for Grid- Block Keyed
Transceivers," April 1965, p. 62 .

"A Self-Powered C.W. Monitor," August
1965, p. 36.

"Keying Relay and Monitor," October
1965, p . 45 .

"A Cheap and Simple C.W. Monitor,"
February 1966, p. 58.

"C.W. Monitor with a Switch," ( r. f.vactu­
ated code practice oscillator), May 1966,
p. 62.

"A Keying Monitor in the Key," (several
designs of transistorized keying moni tors for
use with grid-block or cathode keying of
transmitters ) , September 1967, p. 87.

"A Side-Bridge C.W. Monitor," (built into
s.w.r, bridge by which it is activated ) , August
1971 , p. 31.

D.S,B. Data
QUESTlOS: Where can I obtain technical data
and so me construction information on d.s.b.
gear?
ANSWER: 133 pages of data relating to d.s.b.
gear will be found in the "New Sideband
Handbook" by Don Stoner. It is obtainable
for $3.00 from the CQ Circulation Depart­
ment.

73, Bill, W2AEF
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ROH N-SPAULDING
til

Designed and Engineered
for the Ham -CS-Experimenter

• 4 Rohn-Spaulding models from which to choose
depending on antenna-equipment load. Avail­
able in heights up to 64' self-supporting . Other
ROHN models available to several hundred feet .

• Rohn-Spaulding manufactured " Beaded Channel
Leg" and all riveted construction produces a
tower of maximum strength. Rohn-Spaulding
mass production techniques keep your cost low
-quality the highest.

• Patented tapering sections go up fast.
• Tower, base and accessories galvanized for

attractiveness and long life.

,

/.

/

I

I
;.

j ~ .
,

n
~~ u s. POl . • 2806 560

ir - - - - - - - - - - - - - - - - - - - - - - - -

.: ROHN ~~~~~~~o~,~~LI~~
I Please send e DI VIS ION OF~~
I your Ham Catalog
II Name _

I Call Letters _

II Address _

I Cily _

II 5tate Zip _

See your Amateur
Distributor or
send this coupon.

I
I
I
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lS heard around the world

Here's why Thunderbirds outperform all other
tri-banders :
• Thunderbird's " Hy-Q" traps provide separate traps 10r each band. "Hy-O" traps

are electronically tuned at the factory to perfo rm better at any frequency in the
band -either phone or CWoAnd you can tune the antenna, using charts supplied
in the manual, to substanllally outperform any other antennas made.

• Thunderbird 's superio r construction inc ludes a new, cast aluminum. till-head
universal boom-to-mast bracket that accommodates masts from 1W ' x 2\12" .
Allows easy lilting for installat ion. ma intenance and tuning and provides mast
feed-thru for beam stacking .

Taper swaged. slotted tubing on all elements allows easy adjustment and readjust­
ment. Taper swaged to permit larger diameter tubinq where it counts ! And less
wind loading. Full circumference compression clamps are mechanically and
electrically superior to sell-tapping metal screws.

• Thunderbird's exclusive Beta Match achieves balanced input. opti mum match ing
on all 3 bands and provides DC ground to eliminate precipitation static.

• 25 db tront-to-back rat io .
• SWR less than 1.5 to 1 on all bands.
• 24·foot boom .. .none longer in the industry.
• Extra heavy gauge. machine termed, element to boom brackets. w ith plastic

sleeves used only tor insulati on. Bracket design allows tull mechanical support.
• Interlaced. opti mum spaced elements for higher gain and better pattern control.
. 3 active elements on 20 and t5 meters. 4 active elements on 10 meters.

New 6-Element Super Thunderbird Fabulous 3·Element Thunderbird. J r.
Model 389 Model 221

Suggested retail price. $179.95 Suggested retail price, $99.95

Improved 3·Element Thunderb ird Popular 2-Element Thunderbird
Model 388 Model 390

Suggested retail price. $144.95 Suggested retail pri ce. $99.95

Buy one today at your favorite Hy-Galn distributor!

HY-GAIN ELECTRONICS CORPORATION
P.O. Box 5407-FI, Lincoln, Nebraska 68505
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the most powerful antennas under the sun!

P.O. Box S407·FI. Lincoln, Nebraska 68505

HY-GAIN ElECTRONICS CORPORATION

$59.95

aln 18AVT/WB

The Best Vertical There lSI
80 through 10 meters

Order No. 386

The 18AVT/WB is constructed of extra heavy duty,
taper swaged , seamless aircraft aluminum with full
circumference, corrosion resistant compression
clamps at all tubinq joints. Th is antenna is so rigid.
so rugged ." that its full 25' height may be mounted
using only a 12" double grip mast bracket. ..no guy
wires, no extra support ... the 18AVT/WB just stands
up and dishes it out!

New, from the inventors of wideband verticals.
Pack some punch ! All the omnidirectional performance of Hy-Gain's
famous 14AVQlWB... plus 80 meter capability ! Unrivaled performance,
rugged extra heavy duty construction , and the price you want.. .all in
one powerful package!

• Automatic swi tching on all five bands through the use of three
beefed-up Hy-Q traps. . . featuring extra large diameter coils for ex­
ceptional LIC rati o and extremely high Q .

• Recessed coax connector furn ished.
• Top loading coil and four element static hat.
• Constructed of extra heavy wall high tensile aluminum.
• Hot performance all the way across the band with just one setting

(10 through 40).
• Hy-Q traps effect ively isolate antenna sections for full 1/4 wave

resonance on all bands.
• No dissimilar metals to cause noise.
• SWR 2:1 or less at band edges.
• Maximum legal power with low frequency drift.
• Exceedingly low rad iation angle makes OX and long haul contacts

a cinch ...whether roof or ground mounted.
• Very low RF absorption from insulating materials.

Get the st rength. the performance and the pri ce you want. . . from the man
who sells the complete line of q ual ity Hv-Getn equipment .

September, 1972 • CQ • 17
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BY W. H. DE WITT,* W2DD

Color Adds A New Dimension
To Slow-Scan Television

D URING Ihe past year the wri ter has had
the pleasure and the excitemen t of transmit­
ting color pho tographs to several other ama­
teurs, including what is believed to be the
first intercontinental slow-scan television col­
or picture transmission to (simultaneously)
ZSSPP and ZS6UR. In addition to the South
A frican contact, ot her color photos have been
sent to VK3LM , G W3 DZJ. and WA6R NG .
Color photos have been received fro m PAIl
LAM, VK3LM , and WA 6RNG. Color prints
documenting these contacts are on hand.

The system used in these contacts combines
principles of color photography over a hun­
dred years old with sta te-of-the-a rt SSTV.
An yone who is experienced in slow-scan
operation, has a film camera, a few filters,
and a tape recorder ca n join the fun. Some
knowledge of photography is helpful but not
necessary. T he results? Careful effort yields
good pictures! But let me warn you. the fas­
cination of your first slow-scan color picture
may leave you chained to a new phase of
amateur television !

Everyone (well, almost everyone!) knows
th at you can't see color pictures on an SSTV
monito r. All you can see are those black-to­
greenish-white images which we choose to
call monoc hromes. How does this system
wo rk? A color subject is televised through
three primary color filters . T he camera out­
put is tape-recorded. Recordings of several
fra mes (per color) are played back to create
monochromes represen ting the three colors
on the monitor screen. These monochromes

" Photographic Technology Division. Eastman
Kodak Company. Rochester. N.Y. Correspon­
dence should be addressed 10 Mr. DeWitt at 2112
Turk Hill Road, Fairport , N.Y. 14450
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are photographed onto daylight-balanced fil m
through the corresponding color filters to
produce exposures in the redo, green-, and
blue-sensi tive layers in the fil m eq uivalent to
a direct camera exposure to the subject. Upon
processing. the fil m produces a color photo­
graph.

On the cover of this issue are several re­
prod uctions o f co lor SSTV subject material,
transmitted images and the intermedi ate
stages which co mbine to produce a color
photograph. These reproductions are lettered
A through H, and will be referred to in th e
followi ng text. Simulations of photos C, D,
and E arc also reproduced within this article
for convenience and comparitive purposes.

Now let's take a look at the block diagrams
at fi g. I to get a littl e more detail. ("How-to­
do-it information" appears at the end of this
art icle.)

Fo r practical reasons it's best to make up
a color tape for transmission rather than to
try to make lens adj ustments and fi lter
changes "live" as they say on TV. Let's co n­
sider the generation of a local or "closed
circuit" picture. F irst , th e subject is illumi­
nated evenly with two phototlood lamps in
reflectors, Several slow scanned frames are
then tape recorded from the camera with a
red filter over the TV camera lens. This se­
quence is followed by similar sequences of
frames with a green, then a blue fil ter. By
using these three filte rs, we have separated
the total color information in the subject into
its red, green. and blue components-and
now we have a color picture on tape. Hav­
ing separated the picture into its color com­
ponents, our problem is to put it back together
again. So let's rewind th e tape!
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While playing back the " red info rmation"
on the station SSTV monitor, the monitor
screen is photographed onto daylight-bal­
anced color film using a red filter over the
camera lens. Without moving the camera or
ad vancing the film, two more exposures are
made using a green, then a blue filter as the
appropriate color information is played back
from the tape. This triple exposure puts all of
the color information back together again.
The film really doesn't care whether it sees
all three sets of color information at once or
separately. It jus t puts all of the exposures
together, and when it's p rocessed, produces
a color picture like those on the cover.

If this all seems at bit complicated, take a
look at fig. 2( A), 2 (B ) , and 2(C ). These
closed-circuit photos show how the three sep­
arate exposures produce images in the red-,
green-, and blue-sensitive layers of the film.
However, when all three layers are exposed,
the dyes combine to produce a full color print
(or slide) as seen in Photo B on the cover.
T his approach to color photographic printing
has been in use fo r years in motion-picture
and photofinishing color printing systems.

Now let's see how the p ieces of this system
affect the quality of the results. And just to
keep everything in perspective, let's remem­
ber that commercial TV is said to have about
250,000 visible picture elements. Our slow­
scan TV system gives us about 16,500 visible
picture elements! With this kind of built-in

limitat ion, the need for good control of all
system elements is all the more important.

A test object th at includes a gray scale, sat­
urated colors, and fle sh tones will make it
easier to estimate color balance and density
adjustments. The writer's choice of the red
cardinal shown in Cover Photo G (which
established new migratory patterns for this
colorful bird ) was made because of expected
red reproduction problems. However, as you
can see in Photo A, the photogenic Ms. G ail
Fox makes color SSlV even more fascinating.

Cover Photographs

Photo A-Dire ct photo of W2DD color test
cha rt. (Fema le model photo courtesy of
Eastman Kodak Cool
Photo B- Photo of c1osed-circuit display on
monitor screen made by color sepa ra tio n
exposures as described in the article.
Photos C, 0 , E-Sing le color e xposure re­
sulting from photographing the red, green,
and blue playbacks through corresponding
filters. Closed-circuit.
Photo F-Color transmission by PA~lAM a s
ta pe recorded by W2DD.
Photo G-Original W2DD color test chart.
(Courtesy of WildliFe Magazine. Photograph
by Those Daniell.
Photo H-W2DO transmission tape-recorded
by ZS6PP.
All photography by W.H. DeWitt, W2DD

unless otherwise noted.
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Fig. 2-Single color exposures produced by photo­
graphing the red, green and blue. Tope playbacks

through corresponding filters. Closed circuit.
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The problem of getting a satisfacto ry color
balance can be greatly reduced by using
photofloods or movie-lamps to illuminate the
subject. High-wattage tungsten lights or flood­
lamps have insufficie nt blue and green output.

The physical stability of both the TV and
film cameras must be good or sharpness will
suffer. The cameras shou ld be sup ported by
a rugged tripod or clamped to a fi rm support
like a desk or counter-top.

To simplify the task of making tri ple expo­
sures, use a fil m camera with a bulb setting
on the shutter. Cameras with interlocking
shutter-cocking and fi lm-advance mech a­
nisms present a problem, but the bulb expo­
sure sett ing will permit you to open the
shutter and time the exposure with a lens cap.
H your camera has an electronic shutte r you
can put a piece of black tape ove r the photo­
cell sensor and time the exposure by holding
down the shutter release.

All o f the prints shown on the cover and
within th is article were made from Kodak
Ektachrome-X film 35mm slides. We used
th is daylight-balanced film because it makes
it easier ( than would be the case for tungsten.
balanced film ) to obtain similar exposure
times for all three colors when photographing
the monitor screen. The shortest possible
time for exposing a color picture in this sys­
tem (24 seconds ) is atta inable by using Ko­
dak High Speed Ektachrome film ( Daylight)
in a camera with an f / 1.9 lens. However there
is an advantage to be gained in multi-frame
exposures. which we will discuss next.

Sometimes it's all too obvious that the
signal-to-noise ratio is a visible thing in tele­
vision pictures. But the signal-to-noise ratio
of pictures received in the slow-scan system
under conditions of intermittent noise or
QRM can be improved by a technique that
might be called signal integrati on. Signal
integration is accomplished by photographing
a several-frame playback. If the noise or
interference is not conti nuous or cyclical,
the repeated exposure of the film will result
in at least partial elimination of the noise in
any one frame. The film captures information
that your eye cannot store. The net result is
a photo that is considerabl y better than would
be expected from viewing the individual
frames.' This is graphically illustrated in fig .
3A, 3B, and 3C which show the average
qu ality of the red, green, and blue frames
received from W2DD by ZS6PP. The final
t'This technique can also be used in black-and­
white photography.



picture quality resulting from these frames
is shown on the cover in Photo H. A picture
of equa l quality was made from a tape re­
corded by ZS6UR. Completely hopeless
frames were eliminated in making the pic­
tures from signals received by ZS6PP and
ZS6UR, but you can see that the average
qual ity of the frames was not very good.
This technique worked beautifull y in a two­
way picture excha nge with WA 6RNG , but
was efl ect ive with con tinous QRM on
PA~LAM 's signal (see Photo F on cover)
T he information sto ring ca pability of the
tape and the information integra ting ca p­
abili ty of the film are certainly very useful
tools! The image sha rpness speaks well for
the Robot Monitor design.

We determined by measurement that the
color separation filters mentioned earlier
reduce the amount of light reach ing the Vidi­
con target sufficiently to lower the contrast
as well as the brightness of the picture. To
insure that the three monochromes will ap­
pear on the monitor screen with equal and
correct contrast. the TV camera lens must
be ope ned up by differing amounts for the
three filters. (What were trying to do is to
make the film "think" it has seen the original
subject instead of three greenish mono­
chromes!) T he direct photos of the W2DD
color charts and their SSTV equivalents (see
cover) illustrate how well th is can be done.

The typical exposure conditions for SSTV
color photos shown in T able 1 were deter­
mined using a Robot Research Monitor with
the amber-colored filter in place. If you have
a homcbrewcd monitor it is important that
you usc a Plexiglas No. 2208 (as used by
Robot ) or equivalent filter ove r your monitor
screen. As an alternative you can usc the
Kodak Light Balancing Filter No. 85B over
your camera lense. It will be much easier to
get a good color balance in your pictures if
you use either of these filters, however you
will find that adjustments of the Table I
values will be necessary. If you do not use a
filter, your pictures will probably turn out
rather blue and over-exposed.

VK3LM, John Wilson , reports that many
VKs are using tubes that have been re­
phosphored. The E-26 phosphor used in these
"Down-Under" tubes is appa rently a dual
type, with output across the entire visible
spec trum even though the screen as viewed
has a predominantly orange color. From the
limited data at hand we would expect these
tubes to be satisfac tory for the color system

Fig . 3-Typical frames of red, green, and blue.
W2DD transmission ta pe-recorded by ZS6 PP used
in producing cover photo H. Note the strong pres­
ence of noise interference which is minimized in

the com posite cover photo H.
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Table I -Typical Exposure Conditions for SSTV Color Photos

He. Ei fer

12 8.0 5 8.0 10 8.0
Ektachrome-X 6 5.6 2 4.5 5 5.6
F ilm 3 4.0 3 6.0 3 4.5

3 4.5 1 3.5 2 3.5

High Speed Ekta- 12 11.0 5 11.0 10 11.0
Chrome Film 2 3.5 2 4.5 2 4.0

6 8.0 2 6.3 5 8.0
1 2.8 1 3.5 I 2.8

T hese are average va lues based on normal viewing bri ghtness and contrast settings on a
Robot Monitor (with the amber fi lter in position ) . Adjustments in these values will be
required to accommodate for d ifferences in C RT screen brightness, contras ts and phosphor
characteristics.

described here . (However, adjustments will
have to be applied to Table I.) No amber­
colored filter sho uld be used wi th the E-26
phosphor. We recommend reducing the red
exposure and increasing the blue exposure
from th at suggested for th e P-7 phosphor.

1f your C RT has an orange-colored
(single) phosphor, don' t ex pect this system to
work. Color films require exposure in all
three co lor sensitive layers. With no blue
emission from that ora nge ph osphor you will
get a two-colo r picture. There is an alternate
method of producing color photos via slow­
scan th at will work with any color phosphor,
but we have avoided using it so far because
it is more complicated.

A few suggestions based on experience
and corresponde nce with other color SSTV
add icts :

I . Keep a record of lamp voltage, TV
ca mera, monitor and film camera sett ings .

2. Identify each color segme nt on your
tapes by voice, counter number, or marker in
the scene.

3. Avoid small detail in th e subject.
4 . Use a close-up altachme nt or auxiliary

lens on your film camera to optimize image
•size.

5. When photographing the monitor, work
in a darkened room. Stray light will ru in the
color balance of the picture. Avoid refl ections
off the monitor screen.

6. Take precautions to avoid camera move­
ment or vib ra tion. Although we have already
described the steps of record ing and play­
back for this system in some detail , the
"How-to-do-it" section listed below should
make it apparent th at the system is not too
complicated afte r all.
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How To Make A Color Tape
1. Illuminate the subject evenly and adjust

the TV camera lens to produce a sharp pic­
ture of good brightness and contrast on your
mon ito r. (Normal monitor sett ing.)

2. Place a Kodak Wratten filter No. 25
( red) over the camera lens. Open the lens
one stop.

3. Record twelve frames on tape.
4 . Replace the red fi lter with a Kodak

Wratten filt er No. 58 (green) . Open th e lens
another stop.

5. Record fi ve frames on tape.
6. Replace the green filter with a Kodak

Wralten filter No. 47 (blue) . Open the lens
an additional one-half stop.

7. Record ten frames on tape.
8. Rewind the tape to th e sta rt, and you 're

ready to make (or transmit ) your first slow­
scan T V color picture.

Photographing A Colar Tape Playback
1. Set the film came ra lens at I I 8.0, shutter

at B (or bulb exposure).
2. Place the red filt er over the camera lens.
3. Open the shutter and play back twelve

frames of the red recording. Close th e shutter.
4 . Re-cock the shutter without advancing

the film. Replace the red filter with the green
filter .

5. Open the shutter and play back five
fra mes of th e green recording. Close the
shutte r.

6. Re-cock the shutter without advancing
the film. Replace the green filter with the
blue filter.

7. Open the shutter and play back ten

[Continlled on page 93]
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Out-hustles them all!

Order No. 257 All new design 5' long heavy duty mast of high
strength heavy wa lt tubing $16.95
Order No. 252 75 meter mobi le coi l $19.95
Order No. 256 40 meter mobile coil $17.95
Order No. 255 20 meter mobile coil $15.95
Order No. 254 15 meter mobile coil $12.95
Order No. 253 10 meter mobile coil $10.95
Order No. 499 Flush body mount $ 6.50

HY-GAIN ELECTRONICS CORPORATION

The famous HAMCAT ... now redesigned for greater per­
formance .. .equals or exceeds the performance of any other
Amateur Mobile antenna. We guarantee it! And you need buy
only one mast. .. whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods ... and they
all stand up to maximum legal power. That's performance,
that's value .. . THATS HY-GAIN!
Original Hy-Q " quick changer" coils wound on tough f iber­
glass coil forms for greater heat resi stance, less RF absorption
/ Fiberg lass shi e lded co ils c an 't burn up, i m perv io us to
weather / Shake-proof, rallle-proof, positive lock hinge now
even stro nger . .. el iminates rad io noise / All stain less steel t ip
rods won 't bend or break / Full 5' mast g ives you 10% more
radiating area than the competit ion / Rugged swivel-lock stain­
less steel base fo r qu ick band changes, easy garaging.

Get the Hamcat.. . from Hy-Gain

.
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BY COPTHORNE MACDONALD,* WA2FLJ

Fig.l-O.c. coupled deflection amplifier for elec­
trostatic defl ection CR tube .

At this cu rre nt level the transistors require
no heat sinks, and I watt collector load re­
sistors a re adequate. You will recall that ap­
proximately balanced push-pull vol tages are
desired to drive the deflection plat es, and th at
these voltages should have the same ave rage
value with respect to ground. This is accom­
plished in the circuit shown th rough the
action of the 36K resistor returned to - 75
volts which ac ts to keep the sum of both col­
lector currents at an almost constant 2 rn a.
When th e voltage at th e base of Ql is the same
as the voltage at the base of Q2 the collector
currents will be equal at I rna each, and the
voltage at each defl ection 'plate will be + 150
volts. Since the voltage between the plates is
zero, the spot should be near the center of
the scree n. If the Q, base-to-ground voltage is
ra ised , the Q l I e will go up. Since the sum of
the two collecto r currents is mainta ined at a
constant 2 rna, the I e of Q2 drops by the same
amount as the Ql /e increase. This gives push­
pull output whil e maintaining th e same aver­
age voltage at the pair of plates.

While a 0 to +8 volt sawtooth drive is
shown, the actual d.c. level can be slightly
ditTerent (-4 to +4 volt swing fo r example)
provided that the centering pot circuit will
deliver a volt age to the base of Q 2 equal to
the midpoint voltage of the sawtooth. Since
the base current of a transistor equals rough-
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E.S. CRT Deflection
Because of the very low freq uenc ies in­

volved , di rect, o r d.e. coupling is necessary
in many slow-scan circuits, Back in the days
of vacuum tu bes, problems of voltage drift
due to tube aging and component heating,
and poor devices for coupling between d.c.
levels (i .e., neon bulbs) made direct coup­
ling the approach of last resort. With today's
I.C. op amps and sil icon transistors for am­
plification. and with zener diodes to couple
between d.c. levels, stable di rect coupled cir­
cuits can be readily designed .

Figure I illustrates a transistor deflection
amplifie r suitable fo r either horizontal or
vertical deflection with the electrostatic CRT
and power supply circuit shown in last
month's column. T wo of these amplifiers are
requ ired in orde r to supply both H and V
ampli fi cation. This amplifier will supply over
500 volts of peak-to-peak deflection voltage
(250 volts pop at each plate ) . This is more
than enough to fully deflect most electrostatic
CRT's. The MJE-340 transistors have a VeEo
rat ing of 300 volts. This means th at even if
the base is connected to a high impedance
circuit or open circuit ( the worst case situa­
tion) the transistors will withstand a colleetor­
to-emitter voltage of 300 volts. Actually,
since the 150K collector load resistors limit
the collector current to a low value, the sup­
ply voltage co uld be somewhat higher than
300 volts without causing breakdown prob­
lems.

Since the norm al deflection plate current
is in the low microamp range or below, an
average collector current (Ie ) of I rna is
sufficient and was selected for this amplifier .

· P.O. Box 261 , Forest Park Station, Springfield,
Mass. 01108.

T illS month we will continue our look at
the problem of maki ng electrostatically de­
flected C RT's perform. We will examine a
deflection amplifier design, and the problem
of keeping 60 and 120 Hz ripple out of the
pictu re.
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Fig. 2-Exogg erated repre se ntation of 60 Hz
spurio us y-axis d eflection of scan li nes (synchrc.

nized with monito r scan).

Iy Jc+HEE (collector current divided by the
large signal d.c . current gain) the base cur­
rents may run as high as 40 microamps. Keep
this in mind if you change the centering cir­
cuit. No problems should be encountered if
the resistance of the centering control is kept
at 10K or less to ground. If a different nega­
tive supply voltage is available, select a value
of RK that will give a current through RK of
2 rna. (RK=negative supply voltage/.002) .
If the negative supply voltage is too low, the
linearity will suffer. The negative voltage
should be at least - 15 volts for good results.

60 Hz Bars and Ripple
So you think you're pretty good at tracking

down hum in your audio equipment? Then
you're probably read y for the cha llenge of
getting deflection ripple and bars out of your
pictures! The first step is 10 separate the
effects of intensity modulation of the beam
(which produces vertical black and white
bars supe rimposed on the picture ) , from a 60
or 120 Hz modulation of the beam deflection
(which shows up as a "waviness" of wh at
should be stra ight scan lines) .

To check for intensity (z-axis) modula­
tion, turn the BRtGHTNESS control down al­
most to cutoff while viewing a blank raster.
If wide black and white vertical bars do not
show even at very low screen brightness
levels, then there is no z-axis problem. If
there is a z-axis problem plus a y-axis prob­
lem, clean up the z-axis problem first. If a
z-axis problem exists, temporarily tie the
CRT cathode to the C, with a capacitor of
several mf. If the bars go away, ripple is being
externally coupled into the Gl /cathode cir­
cuit. If the bars remain, ripple on the CRT
accelerating potential (-2000 volt supply, or
ASTIG. supply) is the probable cause.

The y-axis problem is much tougher to
isolate and cure. Very few monitors, corn­
mercial or home-brew, are totally free of this
effect. Figure 2 shows an exaggerated case
where the monitor sweep is locked to the in­
terfering power line frequency. When the

-
-
-

-------

sweep is locked to the line, spurious deflection
of as much as one or two percent is tolerable
since the scan li nes are pa rallel and the peaks
and valleys in all the lines go up and down
together. The real problem occurs when the
transmitted signal is not in sync with the
monitor power frequency. T his will happen
when receiving SSTV signals fro m a part of
the world using 50 Hz power, when playing
back a tape on an off-speed tape recorder, or
even if one of the power line frequencies is
slightly off 60 Hz. Figure 3 is a portion of an
image that illustrates a mild case of this off
freque ncy problem. A spurious deflection of
only 0.2% or thereabout-I /500 of full ver­
tical deflection-is sufficient to cause the de­
gree of "waviness" seen here.

There are three primary causes of this
spurious deflection: I. Ripple on the deflec­
tion plates. (60 or 120 Hz ripple just one volt
in amplitude will cause visible deflection).
2. Ripple on the - 2000 volt accelerator sup­
ply. (This modulates the deflec tion sensit ivity
slightly so that even if the voltage on the
plates is constant, the deflect ion is rnodu­
lated.) 3. A.c, magnetic fields penetrat ing
into the C RT.

The peak-t o-peak ripple on the deflection
plates is easy to check with an a.c, coupled
scope or a.c, v.t.v.m, since the ripple will
pass through the coupling capacito r, but the
8 second sawtooth does not, Likewise, power
supply voltage can be checked for ripple by
coupling the scope to the power supply with
a .0 I mf 3000 volt ce ramic capacitor. CAU­
TION: short the scope input while connecting
the capaci tor, and when turning on or off the
power supply. Failing to do this will subject
your scope 10 a 2000 volt transient.

Assuming that power supply and deflection
ripple voltages are below 0.1 % , any remain­
ing spurious deflect ion probably has a mag­
netic source. A.c. power tran sformers, and
sometimes filter chokes, radiate large 60 Hz

Fig. 3-Enlarged section
of monitor photo show.
i n g 60 Hz spurious
deflect ion when not
synchronized with plc-

lure scan rate.
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magnetic fields. If you have this problem and
are not using a C RT shield, the only solution
is to get the C RT several teet fro m the near­
est transformer. If you arc using a shield,
and have the power supply mounted on the
same chassis, there are three approaches to
lessen ing the problem :

I. Get a better shield. Some surplus shields
arc very poor. The shield should be fabricated
of .020" or heavier Mu-rnetal or other 80%
nickel high permeability alloy. It should be
hydrogen annealed after fabrication for max­
imum permeability. James Millen and JAN
Hardware arc in this business and sell to
hams thro ugh distributors. Find out if the
shield you arc considering is made to the
above specs.

2. Re-orient or shield the offending t rans­
former or choke to minimize the radiated
fi eld in the direction of the C RT.

3. Move the power supply to a separate
chassis.

Arc your changes really improvi ng things?
The best way to check is with a search coil
mounted temporarily where the CRT normal­
ly is, and connected to a sensitive scope or
a.c. v.t.v.rn. The coil should be some sort of
solenoid-a relay coil, a transformer wind ing
off its core, or a telephone pickup coil of the
type sold to record telephone conversations.
The more turns, the more sensitive. Orient
the coil so that it gives the highest possible
output in the presence of the offending fi eld.
Next, try your modifications and look for the
change in coil output. I should point out that
the magnetic fields need not be near the de­
flection plate region of the tube to cause
trouble. Check the whole volume fro m elec­
tron gun position to screen position with you r
search coil.

One last d itch fix to consider is the ancient
practice of "hum bucking." In radios before
the days of Alnico magnets, the magnet ic
field was often supplied by a large "field coil."
To save money th is coil often doubled as the
set's filte r choke. The hum that would appear
in the sound as a result was eliminated by
feeding a.c, th rough another coil in opposite
phase to "buck out" the hum. I'm not sug­
gesti ng extra coils in this instance, but rather
the feedi ng of a small amount of 60Hz, of the
proper ampli tude and phase to cancel the un­
wanted magnetic deflection, directly into the
deflection amplifier. Naturally, the spurious
deflect ion ampli tude would have to be the
same over the enti re screen for this technique
to completely eli minate the waviness.
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Finding Goodies
I hope as a continuing part of this column

to pass along bits of information given to me
about where to fi nd those unusual things that
slow-scanners need . Here are a couple of
items.

RCA publishes excellent data sheets on
thei r tubes (5U P7, 5ABP7, 3RP7A, and
many others). T hese sheets give lots of infor­
mation that is extremely useful if you arc
using an E.S. C RT for the first time. Write
to Tube Division, RCA, Harrison, N.J. re­
questing data sheets on the specific types that
interest you. If you arc planning a flyi ng-spot
scanner, better ask for a 931-A multipler
phototube sheet at the same time.

Fair Radio Sales, P.O. Box 1105, Lima,
Ohio 45802 lists surplus C RT's, power trans­
formers, and high voltage filte r capaci tors in
their latest catalog. The KI 235P7, 51h "
square face E.S. C RT they list is a real gem
- a number of hams have already built mon­
itors around it.

Pass along your sources of supply for gen­
erally needed items, as well as your technical
contributions and techn ical news. Please do
not submit any confidential or proprietary in­
formation. Send only such information as you
arc willing to release to the public.

Q&A
Q. I have had little experience with photog­

raphy. How can I photograph my monitor
screen without buying an ex pensive camera,
lenses, etc.?

A . The basic essentials for black and white
work arc a camera with a shutter that will
operate in the "B" or "T" (Bulb or Time)
mode, a close-up lens, and a mounting ar­
rangement that will hold the camera in the
right positio n and motionless for the 8 second
time exposures required. A variable iris is
desirable but not absolutely essential. For
several years I took all of my monitor photos
with a 1930's vintage Kodak 620 folding
camera having a magnifying glass lens taped I

on the front. The secret is knowing just what
that image looks like right at the film plane.
To do this get a piece of ground glass (not
opal glass) from a photo shop. Have a glass
cutter trim the glass to the width of the film
that your camera uses. Open the camera back
and temporarily tape the ground glass in the
fi lm plane directly behind the lens; ground
side of the glass toward the lens. You can now

[Continued on Page 94J



Sixth
International YLRL Convention

YLRL's 33rd Anniversary

BY LOUISA B. SAN D O,· WSRZJ

" •"'OIN the Crew in '72!"'-This was the
invitation enticing YLs to Long Beach, Calif.
for YLRL's 6th International Convention.
Originally planned for aboard the Queen
Mary, when the Queen was not yet ready the
site was moved to the Edgewater Hyatt
House, a luxurious motel with the Pacific
Coast H ighway at its front entrance and at
the rear the Long Beach Marina with its
h und reds of sail and power boats.

Over 140 YL RLcrs, plus numerous OMs
and guests, did "Join the Crew in '12" for
the ga la weekend of May 26-28. Upon regis­
ter ing, each YL received a "memory booklet"
and for the remainder of the weekend these
was a great hustle of book exchangi ng for
autogra phs and photos, which most YLs had
brought, from postage-stamp paste-in size to
larger colored o nes. Many YLs also brought
cute and useful swap souvenirs.

First activity of the weekend was a 3·hour
tour of the Queen M ary Friday afternoon.
That evening \V6NA Z, Lenore, treated us to
a color slide show, "Apollo Splashdown," put
together by he r OM, W6VGQ, an N BC en­
gineer assigned to recovery missions. They
were behind the scenes shots and gave us a
vivid look at some of what goes into making
possible the smooth TV space craft recovery
presentations.

Throughout the weekend the hospitality
rooms were open to all YLs and OMs, club
scrapbooks were on display, and two rigs
were on the air using the L.A. YLRC call
W6MWO/ 6. (This was the call of Helen
Cook, president of YLRL in 1946-47, who
became a Silent Key in 1950.) Equipment
was courtesy of Swan Electronics and Henry
Radio, with antennas put up by the Long
Beach Rad io Club.

Adjoining the hospitality rooms members
of BAYLARC held open house with all in­
vited to their version of a "splashdown"

following the" pictured ones. This Mermaid
"happy hour" was enjoyed by most of the
conventioners, many of whom returned for a
"rerun" the following night.

On Sa turday, while the OMs made a tour
of Swan Electronics, the YLs gathered in the
Riviera Room for the Forum. We were wel­
comed by chairman K6ELO, ROXie, and L.A.
Cl ub President WB6DFN, Roberta, who
turned the meeting over to YLR L President
K7QGO, Mae. All were presented with lovely
orchid leis from Hawaii by W7NJS, Beth,
and K7BED, Bettie. Enid, W6UXF a found­
ing member as W9NBX and YLRL's presi­
dent in 1941 -42, gave us a few ideas for
positive thinki ng.

Mae described the Sta teside YLs to OX
YLs program and asked for suggestions fo r
increasing YLRL membership. There also
was discussion of life membership , publica­
tion o f "YL Harmonics," DX contests (and
the need fo r a slow-speed c.w. period in con­
tests to develop more c.w. ops). Hope was
ex pressed that the next convention could be
held somewhere on th e East Coast. T reasure rs

. 44 17 - 1 1th St, N.W.• Albuquerque, N .M. Convention chairma n K6ElO, Roxie, opening the
87107 YLRL Forum.
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Presidents of YlRL gother ot Long Beach Convention. L. to r., back: W6UXF, Enid 0 94 1·42); W6CEE,
Vada 0 954-55); W30LY, He len 0 949-50>; WA6AOE, Ma xine ( 968); W3PVH, Betty ( 957); W7HHH,
Bea 0 952-53); KI' EPE, Ma rte ( 969). Front. W3COQ Liz 0 944·45); K7QGO, Moe ( 972); W7NJS, 8eth
( 958); K5BNQ, Doris (1 961). W 3COQ wa s congrotuloted for her 50 years as a ham (she began in

radio 5 yea rs earlie r, in 1917, wi th a commercial ticket>.

W6YK U, Jack ie, and K6HHD, Jan, gave
financial reports. Messages were read from
DX YLs and YLs present were recognized.
including Frances Lacebal , who operated
D U I GSP in the Ph ilippines and now resides
in the L.A. area; W3CDQ, Liz who has held
her ham license for 50 years and always
operated c.w. (! ); youngest YLs W N70 XZ,
Laura ( 13) and WA I N HK, Kelly ( I I ) :
WB6BBO, Louise, YL Editor of QST, and
your reporter.

At 12 :30 we ga thered in the Empire Room
for the YL luncheon, which was graciously
MC'd by W6NAZ, anothe r of our founding
members (as W9CHD ) . Th is convocation
was convened 10 celebrate YLRL's 33rd an­
niversary, since "33" is an important symbo l
to YLRL members. Innovated by W2RUF.
Clara, it means "Love scaled with friendship
between o ne YL and another YL." In honor
of our 33rd birthday all tables were decora ted
with lovely 3-tiered blue and white birthday
cakes topped with large silver 33 numerals,
all the work of members of the North County
YL Radio Club. (Non-edible, but one YL
at each table could take a "cake" home for
a souvenir.) Also, for each YL there was a
lovely ceramic pin, bearing "33" and flowers,
the wo rk of W6YZV, Mable, and her daugh-
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tcr Judy. Mounting the pins was another con­
tr ibution o f the North County YLs.

Sister Cha rlotte K6VFE, olTered the invo­
cation and W6UXF, Enid, read some selec­
tions from her books of verse. More YLs
were recognized, incl uding W6WSV, Carol,
who was one of YL RL's fou nding members
as W9WWP. Al this time , also, K6ELO
started a basket around for contributions to
u p-date ou r book, CQ Y L , an d wh en it
reached W5RZJ it conta ined $85 .1O! ( Book
pages should be available by earl y winter; if
you wish a set, mail an SASE to W5RZJ,
QTH as shown.)

Our afternoon entertai nment was a color
slide show, " Perils of Christine & Her An­
tenn as," with most of the FB photography
and all of the an tenna raisi ng by WB2YBA,
Chris (an M.D. on the staff of several N.J .
hospitals ) . The pre-registration prize was
drawn and was won by WA6ERS, Ruth- a
beautiful hand-hooked rug in blue and white
" g ir l-o n -t he-g lobe" design, the work of
W6QGX, Harryette.

Following an Aloha Hour, evening found
us again gathered in the Empire Room for a
ga la luau- and what a colorful sight, with
YLs in bright flowing mumus or long dresses;
OMs in gay shirts, and leis, of either live



flowers or plastic, on one and all. T ables were
decorated with huge bright paper flowers.
Mistress of ceremonies was K6KCI , Irma, of
"Sunny Santa Barbara" fame. To complete
the Hawaiian atmosphere. we were lead in
Songs of the Islands by W6BDE. Esther; W6­
C BA, Vi, and WA6GQC, Elsie. Further en­
tertainment was a fast-paced world tour in
color slides by W7QYA, Flo. titled "Beyond
Box 88, Moscow: ' in which we met on the
screen many DX hams.

Prize drawing completed the evening and
prize chairman WA6 ISY, Myrtle, with memo
bers W6MWU, Mary, and WN6's F UT,
Shirley, and FUU, Candace, had done a noble
job of rounding up so many prizes that each
YL present received at least one. Many in­
d ividual YLs and clubs donatd prizes and/or
stam p books with which to obtain them. The
main prizes, a Swan transceiver. was won by
K7ESA, Dottie, and a Bear Cat 3 by WA6­
BNS, Meta. Other prizes included handmade
afghans and shawls, silver bowl, painting.
ceram ic pieces, trays, dried fl ower arrange­
ment, Col/books, magazine subscriptio ns and
many man y more. Special OM prizes were
drawn for. also.

On Sunday L.A. YLRC members provided
a Continental Break fast in the hospitality
rooms with coffee and sweet rolls for all .

In the souvenir program, designed by
WA6AOE, Maxine, the YLRC of Los An­
geles expressed its appreciation to all who
helped make th is 6th Intern at ional Conven­
tion possible, and added: "Our affectionate
thanks to you all for joining us. We hope your
pleasure has been as great as ours." Surely it
was a "jolly cruise" of YL fellowship and fun
and all "shipmates" are grateful to the YLs
who labored long and hard to make it the
success it was!

Assisting chairmen K6ELO were program
co-chairmen K6KCI and W6C EE and memo
bers W6NAZ, WA6QKC and W6BDE. Reg­
istra tion was handled by W6VDP, WA6UBU
and W6JZA. W6 PJU assisted W6YZV with
table decorations and publicity was handled
by WA6AOE, W6JMC and W6LBO. Tours
were scheduled by WB6DFN and W6U HA.
Posters were handled by WN6 IGG and re­
sponsibility for the hospitality rooms rested
with WA6QKC, with all members of L.A.
YLRC giving a big assist. Special thanks go to
W6IOK, Eddie, OM of W6MWU, and to
Mary for all the photographic coverage.

Among those attending were several sight­
less YLs-W7NJS, Beth ; WA7LTN, Har-

Pre-registration prize, hand-hooked rug in blue
and white, wa s mode by W6QGX, Harryette (left),

and won by WA6ERS, Ruth.

lene, and WB6SSZ, Mary Lou. Mary Lou is
not only sightless but deaf as well, but copes
beautifull y by using a very small typewriter
on which persons type messages to her and
she "reads" them by the vibrations received
on her sensitive fin gers as the typing is in
progress.

[Continued on page 87]

The Luau was a happy affair, as evidenced by
the smiling faces of Me K6KCI. Irma; W6NAZ,

l enore, and W6UXF, Enid.
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IF YOU CAN FIND A
BETTER TRANSCEIVER

FOR $415... BUY IT!

BUY WE KNOW YOU CAN1y
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per 30 m in u t es after w arm·u p
SELECTI VITY:
sse m o re t han 2.4 KC (at 6 db) wrt h

2 10 1 slope ra t io
CW m o re t han 0.5 KC (at 6 db)
AUDIO OUTPUT : more t h an 1 w att

(10 % distor ti on )
TUBE & SOLID STATE COM PON EN TS:
JO Tu bes, J IC. 3 7 Tran sisto rs, 4 FET .

52 Diod es
PR ICE: $4 15 .00
ACCESSORIES:
Power Su ppl y with buu t -m speake r

SJ 05.00
Ext ernal VFO S1 05.00
CW Fi lter $39 00

FREQUENCY RAN GE:
80 meter band 3. 5 · 4 .1 m Hz
40 meter band 7.0 · 7.6 m Hz
20 meter band 14.0 ·1 4 .6 mHz
15 m ete r band 2 1.0 ·2 1.6 m Hz
10 meter band 28 .0 ·28 .6 m Hz

28 .5·29 .1 mHz
29.1 · 29.7 mHz

MODES: LSB, U SB , CW
INPUT POWER:
500 w att s PEP, 300 watt s CW nominal.
SENS ITIV ITY:
3.5·2 1.6 mHz band; 0.5 uv S I N JO d b
28 .0·29.7 m Hz band: 1.5 uv SI N 10 d b
and less \han 100 cps frequency drift

Superb Kenwood qual ity, unsurpassed performance,value you 'll f ind hard
to believe, proven rel iability of both vacuum t ube and solid state technology
The Kt 'IHvoo d T5·S11 5 is a fivf'
IJaml 55R and CW tronsceivor
fJ .1Ckpc/ wi tll nowor .m<l !)er/or­
mancc ... o ffer ing features never
hefore ava ilable in i t s pri ce
r.ln ge . Fo r f'xalll pl(' : built -in
VOX, crys tal cali b ra tor , no i se
blenker , receiver incrementa l
lUn ing, 1 kHz frequency read·
oUI.8 pole li /ler" lable FEr VFO,
dual conversion anr! accessory
CW filter.

,,'r, .
---

Kea,\N~IjIR'S . :
~Ir 9 - __ _ ! ;;

R 599 The T-599 - ' -

II Infli con...e rters ~ AdJustlble threshold Amplified Al C • Bu ill ·in VOX . f ull meier
squelch. $349.00 • S·599 speake r $1 6. 00 ing . inclu ding cathode current, pllte volt :
• CC ·29 2 meier con...erter $ ] 1.00 • CC ·69 I ge, Al C I nd rl llll ...e Power Output •
6 meier converter 13 1. 00 Built -in CW Sidetone momtor Ind semI!
The T·599 Trlnsmltter: Clel r. ltlble. se . lutomltlc brea k·ln CW • BUl lI ' In powet
tectabre sldebud, AM I nd CW • 4 wl y luppl, • Mu tmum TVI pretecnon • Em
VFO lIe. lbihty plus R« .....er Inulmenll l ploys onl y ] ....cuu m tube! • The price ..
Tuninll: (Rill when uled wllh the R 599 • 1] 95.00

• r,- -
.-

s.. 1-- ;.- " . --
- - -- ~ --'-

The R·599 Solid Sll te Recerver: 1.8 to
29 .7 mHI (I ml leur binds) • .5 micro' >I t
sensllIvity nom lnl l • 0 111 readoul to Ifl
kHI • Special delectors lor SSB, AM , I nd
FM ~ T,lnKe i...e operallon with T·599 •
Built · in 100 kc and 25 kc crystal ca llbrltor
Ind 500 cytle CW tllter • 2 Ind 6 meter
co...erlge with optlonll ICceSSOry sell ·con ·

11240 W.Olympic Blvd ,los Angeles. Ca li f. 90064 213/477- 6701
931 N. Euclid. Anaheim. Cali! . 92801 71 4/772·9200
Butler, Missouri 64 730 81 6/679 ·3127

AVAILA BLE ATSELECT D EALERS T H 1WUGflOUT T HE UN I T E D S TA T ES
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for a .m. or s.s.b. Sure, we need room for f .m.•
and band plans are a must to avoid problems.
However. must we expand f.m. with litt le or no
rega rd fo r exist ing ope ra tions? I th ink not! T ake
a look at all o perations in your a rea (a.rn.• c .w.,
s.s.b., ATV, f.m .• etc.) and let the ARRL, 73•
110m Radio , and CQ know just what's going on.
Be objective, but let us know how you feel about
the proposed plans.

I

BY GLEN E. ZOOK.* K9STH/5

M ANY readers have probably noticed that
this column tries to avoid direct confrontations
with other publications. especially o n trivia l mat­
ters. However, at times it is necessary to com­
ment o n th ings of nat ional importance. Most f.m.
o perators are, by no w, familiar with th e fact tha i
' he ARRL published its 220 mHz and 420 m Hz
band plans in the June issue of QST. It is the
opinion of this columnist that the 420 m Hz band
plan has much lacking. Maybe I've been seeing
too many old cowboy movies o n Channel 33, but
I seem to re me mber something about "Squa tters
Rights," T ha t is. one who occupies a piece of land
has at least some legal claim to ownersh ip. The
same can he said about portions of the 420-450
m Hz band. For example, most ATV activity
known to this columnist is between 435 m Hz and
440 m Hz for a video carrier frequency. Since the
435 mHz to 438 mHz segment is now for amateur
space allocations, the logical place for the
ATV'e rs to move to is the 440 mHz center car­
rier frequency. The same thi ng can be said for
control links, audio links. and other usage. Some
of the arguments given by the ARRL for high in/
low out repeater operation can be used by other
operations. for many of those o perations use the
sa me f.rn. units modified fo r their particular use .
In the case of ATV, u.h.f. TV conve rtors wi1l
co me down to 440 mHz with litt le difficu lty, but
require much more work to get down to 420
m Hz.

The 220 mHz band plan violates the ARRL's
own request that the segements 220.0 to 220.5
mH z and 222 .0 to 222 .5 mHz be left open. T he
matter o f 3 mHz inpnt /output spaci ng is a moot
point, for th is columnist is on record favoring I
mHz spacing. However. 3 m Hz spacing does
have its merits. and no contention is made on this
behalf.

Fifteen years ago most f.m. operation was by
a relatively few o n 147.3 m Hz, 147.5 m Hz, and
a very few o n 146.94 m Hz and othe r Technician
band portions. Since that time f.rn. has become
the largest user of the v.h.f.lu .h.f. ba nds. How­
ever. is it fair to other operators to virtually take
over all the v.h.f.lu.h.f. bands for f.m. Think.
what tm. would be like now if band plans were

· 4 10 Lawndale Drive , Richardson. Texas 75080.

News
T he re is scads of news this month. with ham­

fests which have taken place and more to come.
n oston: This columnist was privileged 10

speak at the FM Forum of the Regio n t Air
Force MARS Convention May 19-21 in Boston.
Mass. Although originally billed as a MARS
convention, an attempt 10 expand the ac tivities
10 include the non MARS amateur was under­
taken . Unfortunate ly only a handful of non
MARS members were present. However. the F M
Forum went very well. with a virtually full room.
Sinee Boston was this columnist's first visit into
the New England area. a good part of the dis­
cussion was to fami larize me with some of the
facets of local f.m . ac tivi ties. O ne thi ng which
favorably impressed me was the efforts by the
Air Force MARS tra ining directo r in the area of
f.m. projects. For example, Region I Air Force
MARS has a home brew 2 meier f.m. transmitter
in both tube and transistor formats for construc­
tion by members. Printed circuit boards are avail­
able along with schematics and othe r techn ical

Dallas, Texas, 449 .0 /444.0 re peate r now opere­
tional from the Te lephone Toll Building . {p ho to

courtesy WA5KH U>
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Uplink eq uipment for the laurel Mountain repeater.
Equipment is RCA.

Orlando: On Ihe way back from Boston, Ye
Olde FM Editor slopped off in Atl anta to pick
up XYL and daughter. The real reason was to
get with K4VJM and K4J GK 10 see what hap­
pen at Orlando. First of all. there was no FM
Forum this year. but there was a good SERA
(South Eastern Repeater Associa tion) meeting.
There were about 150 persons present with all
8 voting member associations present. Several
things were discussed including the fo llowing:
A 450 mH2 band plan was discussed but labled
for the purpose of gal hering more information
from around the country; A plan for suggested
control link frequencies was a lso tabled; The
Texas 2 meter plan was adopted with the ex­
ception that 146.940 mHz be used as a direct
frequency and 146.340 mHz be used as an al te r­
nate tone-coded input fo r all repeaters in SERA
and for 146.520 mHz 10 be used for di rect work;
and It was decided thai the association and mem­
ber groups would write dea lers. importers. and
manufacture rs of the amateu r only f.m. units to
encourage making the units meet state-of-the-art
performance. T he next SERA meeting is sched­
uled in conjunction with the Mel bourne. Florida.
Ham fest September 16 & 17.

Melbourne; As just mentioned the SERA
meeting will be at the Mel bourne. Florida. Ham.
fest. This festive occasion will include the Easl
Coast FM Convention as well as man y other
activi ties. As it now sta nds. thi s columnist will be
o ne o f the speake rs at the convention. so if you
can sta nd me. come on down. Registration is
$ 1.50 fo r each adult. an f. m. banquel (don't
know cost at thi s writing). prizes. etc. For more
infor ma tio n co ntac t Co nve nt ion Com mi t tee,
PCARS. 1422 Virginia Dri ve. Melbourne. Flor­
ida 32935.

Fresno: FM West was held in Fresno . Ca lifor­
nia . June 2 and 3. Unfortunately this columnist
was unable to attend. but a large number o f other
f.m. notables were presen t. According to usually
reliable sources about 200 persons at tended. nOI
100 bad for a first effort. Of course the CARC
(California Amateur Relay Council) meet ing was
held with F M West. Although full derai ls were
not available as of this writing. it was learned
that v.h.I. band plans were adopted for 144. 220.
and 450 mHz bands. The 2 meter band plan is
identical to the Texas 2 meter plan with the ex­
ception that repeater inputs and outpuis in the
147-148 mHz region are flip-flopped. That is.
high in/low our.

Photosr The roving f.m. cameraman. Tom
Riley. WA5KH U. was on the move again. with
his polaroid catching the Dallas 449.0 mHz input
/ 444.0 m Hz output machine just befo re its in.
stallation on the Bell Telephone Toll Building
in Dallas. Texas. Also. K3SIS fu rnished photos of
the Laurel Mountain VHF Society Repeater
(Pennsylvania). and the associated remote re­
ceiving and link equipment. Well, fellows. how
about some photos of your repealer.

6.3'1. 12.6 ....
r n. Fl! .

To Farmer
6 AK6
Plate CGnI'lectlon
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120pt
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Catl'lGde, Gtau~d B., F,eq .
Sele'etor Swltc"

data. Performance is said to be excellent. Of the
people a tte nding the FM Forum, not o ne had
gotten o n f.m. with one of the amateu r only f.rn .
rigs. Everyone got started with obsolete com­
mercial gear! One th ing somewhat det racted
from the overall meet ing, namely the lack of
exhibitors. I understand that many amateur
manufacturers and distributors were invited, but
onl y a handful came. Possibly the confl ict with
the Orl ando (Fln.) Hamfest was the reason. Any­
way. the convention was quite good for a MARS
meet ing. and maybe next year a good group of
non MARS members will give it a try.

From Of....' >--~-1"-----­12AT7
Plate, 120 pf

Fig. 1-Sche mat ic of an 8 frequency oscillator
deck. A tota l of 4 tubes a re used. Frequency se lec­
tion is by grounding the cathode of the oscillator
tube. It was d esigned for Motorola ROJ crystals.
" A" a nd " K" transmitters were d esigned for 6
mHz. However, 3 mHz (fc/ 48>, .4 mHz (fc/ 36), and
12 mHz (fc/1 2> will work satisfactorily and can be
mixed within the sa me transmitter. All resistors

ore 1/2 wa tt.

C lI C..-l 0 pf NPO or d ipped mica 5%.
C,. C,-Johnson 160-110-9.
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NO TR()U~LE UK£ THIS. \.11TH ~ DYCOMM.
ADD A LINEAR ' TO MY 2M FM RIG? WHY NOT?

YOU DID IT ON 80·40·20·15·& 10 !
And you did it for a good reason !

You wanted to put out a signal that others could hear - without noise, fade,
fat igue. or interference.

A DYCOMM BOOSTER ~ can do for you what it has for over 3.000 amateurs:
• Provide up to 50 times increase in power.
• Reduce the cost over a higher power rig.
• Is fully t ransistorized - 110 t ubes to ever replace.
• Prov ide mobile rig with more variety - car-car, car-base plus more repeaters

you can work t h rough.
• Is fully guaranteed to perform w;th an outstanding warranty program.

A model for virtually EVERY 2M rig!
Partial Line Up:

10-0 10 W input 100 W output $195.00
D 10 W input 40 W output 99.95
ES 1 W input 40 W output 99.95

+ OTHERS + UHF MODELS
Write for a brochure or call your nearest amateur dealer - you hear!

-A -com m on term for edd-on empllfl.rs.

--

DYNAMIC COMMUNICATIONS, INC.
948 AVENUE E, P. O. BOX 10116
RIVIERA BEACH, FLORIDA 33404

305·844·1323
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Remote receive si te antenna system for laurel
Mountoin VHF Society Repeater.

Technical Talk
As promised, this month's Technical Talk is

back. to a construction project. Fo r September we
have a multiple frequency deck orig inally de­
signed for the Motorola "A", "1", and "K" trans­
mitters by this co lumnist. However, it can be
made to work with other transmitters with a bit
of experimenting with the fixed capacitors in
parallel with the warping capaci tor. The deck
was designed to physically put 8 frequencies in
the space originally designed for three sepa rate
oscilla tor decks in the Motorola high band (2
meter ) "A" and " K" units. The low band " An
and " J" transmitters use the same basic o riginal
oscillator, so the ci rcuitry works without mod­
ification o n those transmitters a lso. On the " J"
transmitter the narrow dimension will have to be
enlarged.

T he idea behind the deck was to be able to use
the origina l type R03 crystals in the new oscil­
la tor. Quite a bit of experimenting was necessary
to get the component values just right, but the
final result was all eight channels pulling right on
frequency. Each channel has its o wn oscillator,
1/ 2 of a 12AD . Since the 12AD is a triode
rather than a pentode as in the o riginal decks
using a 6A K6 ("A" transmitters ) o r 6A K5 ("K"
transmitters} quite a lot of circuit changes were
needed in the design of the new oscillator. Get­
ting eight channels into such a small space re­
quires a bit of doing. but it is possible. A total of
four double crysta l sockets are used (s imilar to
the oven type soc kets on the existing decks ), and
the ovens eliminated from the crystals. Four 9
pin tube sockets with shields a re used for the
12AT T s. and the eight trimmer capacitors finish
the mounting hardware. The prototype was built
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Down link and 146.940 mHz transmitter of laurel
Mountain Repeater. A total of 3 remote 146.340
mHz receivers feed the 250 watt output base. An­
tenna gain is 5.8 db and location is 2750' above

sea level.

on doublesided co pper-clad board for seve ral
reasons: First of all, the tube sockets could be
soldered in place reducing crowding under the
plate; ground connections can be easily soldered
directly to the copper; and copper-clad is quite
easy to work with using hand tools. Care mu st be
taken to lay out the board just as the diagram.
fo r things get a bit tight. However, with a bit of
patience everything goes o n the board. and then
fi ts nicely into the hole o n the transmi tter chassis.

[Continlled on page 86]
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know obout Sentry

From South Africa to the Hawaiian Islands, you'll find
Sentry crystals. The personal choice of both amateurs
and professionals.

You'll also find us as standard equipment

in the best of radios, and wherever quality,

dependability and service are important. If

these are important to you then specify

Sentry crystals.

Today, more and more people are turn ing to

Sentry. That's because we take extra care to

make sure when you buy crystals from Sentry

you "Buy the Best".

If you haven't received a copy of our new

1972 Catalog of Precis ion Quartz Crystals

a nd El ectronics for the Communications

Industry send for your copy today.

11

"Bu y the Best"

SENTRY MANUFACTURING COMPANY
Crystal Parle, Chicleasha, Olelahama 73018

______ PHON E: 405-224-6780 I TWX 91Q.83Q.6925 - - - - ----_
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MATH'S

NOTES
BY IRWIN MATH,* WA2NDM

f ig. l -Block diag ram of lP 2000 transmitter Ie.

livers it to the antenna. Connec ted to the
driver and fin al stages is a dual purpose a.m.
or pulse modulator capable of 90 to 100 %
modulation.

Also presen t on the chip is a latching
system that enables the transmitter to be
connected to a power supply and draw any
current (or operate) unti l a signal to the latch
turns it on. This feature is quite useful of
course, for push-to-talk applications.

T o fully appreciate the contents of this
transmi tter-on-a-chip, a look at a typical cir­
cui t (as su pplied by the manu factu re r ) is in
order.

Figure 2 is a 27 mHz a.m . transmitter with
a fully modulated output of 50 mw into a 50
ohm antenna. This circuit can easily be used
for other frequencies by suita ble cha nges in
tank circuit and c rystal values. B+ for the
circuit is 12 volts at 28 milliamperes and only
a few millivolts o f audio a re required for the
modulat or.

A suitable dynamic microphone for this
transmitter would be a standard 3" PM type
loudspeaker which could also be used fo r a
companion receiver. The actual component
values were not specified by the manu fac­
turer. I must regretfully sta te that lithic Sys­
tems. Inc. has specifically indica ted that the
LP 2000 is intended for volume users only
and will not be available to individual expe ri­
menters at this time. As a result, you will
probably have a hard time obtaining one for
your own use. It is interesti ng to note, how­
ever, just how far the development of Ie's for
communication work has progressed. Inci­
dentally, to original equipment manufactur­
ers. this chip is available at a cost of $12.50
in quantities of 100 and up.

To conti nue along the line of complete
transmitter packages, we have received word
thi s month from International Signal and
Control Corp., 3050 Hempland Road, Lan­
caster, Pa., 1760 I , about a line of FCC type­
accepted transmitter boards originally in­
tended for commercial public service use.

Anl enna

'>--1Buff.r'>--I

AUdiO,.• Vee

I T looks like the day of the IC has finall y
a rrived for the communications industry. We
don'1 mean just "partial circuits," we mean,
in the words of that T V commercial, " the
whole thing."

Lithi c Systems. Inc., lOOlO Imperial Ave­
nue, Cupertino, Calif., 950 14, have recently
announced their LP-2000 "transmitter on a
chip".' T his integrated circuit, capable o f
produci ng and delivering 100 mw of r.f.
power to an antenna. contains an oscillator.
driver, output stage, audio pre-ampl ifier, and
a. m. (or pulse ) modulator, all in a TO- lOO
10 pin package, (.370" d ia. by .1 85" high ) .
According to the manufacturer, the device is
int ended for service in the h .f. and low v.h. f.
regions fo r suc h applications as hand-held.
mobile, airborne and marine two-way radios.
F igure I is a block diagram of the LP-2000.

The oscilla tor section is designed for usc
with an external over tone-type crystal. Also
required arc two simple LC tanks, tuned to
the ope ra ting frequency. Two buffer amplifier
stages isola te the osci llator' signal and drive a
un ique output stage. This output stage raises
the r.f. level to the desired amount and de-

' j Melville Lane, Great Neck, N.Y. 11 023.
'Electronic Products Magazine. March 1972,
p. 28.

Cr _"01
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For the semiconductor enthusiast, zeners
are available in all standard values from 3
volts to 27 volts for 400 milliwatt units and
9. 1 volts to 180 volts for I watt uni ts. Price
for an y un it is 4 for $1 ( 10% tolerance ). All
units are fully tested and guaranteed- try to
beat this one! Also available are many other
diodes, particularly high current rectitiers for
very attract ive prices. Jf you need a 300 PIV
125 ampere unit for only $5 (4 fo r $18.50),
a solid state 5U4 plug-in replacement for
$ 1.50, or a bunch (16) of IN914's for a
dollar, you should have K3DPJ's catalog.

See you next month.

Fig . 3-Schematic of crystal controlled superregen
receiver.

Push To Tal K

6

Fig. 2-Simple transmitter described in text.

e

.Fe

Mlcroph

They are very simply modified for use in the
ham bands and full instructions as well as
necessary components are supplied.

There are 3 full y solid sta te units available,
a 2-meter unit, a 6-meter unit, and a 10-mctcr
unit. All units are fully f.m. with :!:5kHz
deviation, and measure 3" high X 2Y.z " wide
X Y.z " high. The 2-meter unit delivers 100
mw to an antenna with 8. 1 v . of B+ and 70
rna of drain and is supplied with a 146.34 or
146.94 mHz crystal as well as a crystal micro­
phone. Crystals are 8 mHz fundamental
units, multiplied 18 times.

The 6- and 10-meter units supply 200 mw
to an antenna with an 8.1 v , supply and only
draw 60 milliamperes. Crystals are multiplied
6 times for 6 meters and 4 times for 10. All
units have built in speech processing circuitry
and exhibit normal room temperature stabili­
tes of :!: .0025%.

Costs for the units are: For 2 meters,
$22.77 each 1-4, and $ 15.95 each, for 5 or
more. All three can be purchased together for
only $53.95 and extra crystals are $ 1.95 each.

With all of this talk about transmitters, we
just want to indicate a real clever circuit for
a crystal-controlled super-regenerative re­
ceiver we have obtained from an old issue of
Electronic Design Magazine in their "Ideas
for Design" column.

Figure 3 is a schematic of the circuit which
contains two high frequency transistors con­
nected as a multivibrator with a period of
about 20 kHz. The switching act ion of the
circuit causes the r. f , oscillations generated
in the crystal feedback path in the tank of O2
to also switch on and off at the 20 I Hz rate.
A received a.m. signa l induced into the tank
circuit will "modulate" the exact switching
point of the circuit at a rate directly propor­
tional to the modulation component of the
received signal. All that is now necessary is a
simple 20 kHz tilter and a high gain audio
amplifier and a complete receiver results.

We have built such a receiver at 10 mHz
to receive standard time broadcasts from
WWV and it works perfectly.

An enterprising experimenter could then
use a little transmitter board, a hearing aid
integrated circuit audio amplifier, and a
uL914 chip to build a really small IC trans­
ceiver.

In conclusion this month, we would like to
indicate some exceptionally good buys we
have become aware of from M. Weinschenk­
er, K3DPJ , Box 353, Irwin, Pa., 15642.
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You have never seen or heard anything like it . . .
it's totally unique. The 2K Ultra loafs along at full
legal power .. . quiet , cool and with a linear wave
fonn that is superior to that of other amateur
amplifiers. Its anode heat is silently and efficiently
conducted to a heat sink ... no more blower noise.
Truly, the Ultra is a miniature powerhouse of R.F.
energy. Every component used in the Ultra is the
finest quality obtainable .. . assuring the cleanest ,
clearest, strongest signal and years of trouble free ,
dependable service. More than Ihree thousand 2K
owners can't be wrong.

SPECIFICATIONS: D T U BE COMPLE MENT :
Two Eimac 8873 grounded grid t rio d e s. Con·
du c t ive ly cooled with a thermostat c o n t ro lled
fan for high d issipa t ion modes. 0 TYPE OF
EM ISS ION : sse, CWo and RTT Y . a DUTY
CYC LE : Cont inuous d u tY in all modes. 0
POW ER REOUIR EMENTS : 230 VAC. 5 0/ 6 0
H z, 15 amps or 1 1 5 V A C. 50 /60 Hz, 3 0 amps.
D DR IV E POWE R R EQ U IR ED : sse, C Woan d
RTTY - 75 watts. 0 INPUT POWER : 2
k i lowatts PEP sse - 1 k ilowatt CW and ATTY.
o O U T PU T POWER : 1 k i low att PEP nominal.
o OUTPUT IMPED AN C E : 5 2 ohms unbal ­
anced with S W R not to e xceed 2 :1. 0 INPUT
IMPEDANC E : 5 2 o h ms. 0 HARMONIC AND
OTHER SPU R IOUS R ADIATI ON : Seco nd
Harmonic : ·5 0 db. Third Ord er D is tort ion : -3 0
db a t full p ower outpu t . ONO ISE L EVEL : · 4 0
db o r be tter below o ne t o n e carr ie r a t 1
kilowatt. 0 ALC C I RCU IT : Prevents overdr ive
from t o day 's h igh p o w er e x citers an d b o osts
average tal k power . 0 D IMENSIONS : RF
Deck :~" h i gh )( 12"wid e x 11 " d eep .Power
Supply : 7 W' h igh x 12 %.. w ide x 10%.. d eep , 0
W EIGHT : RF D eck : 20 lb . Po w er Su p p ly : 6 1
Ib , Sh ipp i n g Weight : 100 lb. 0 PRICE :
$B45.00

-

"
= ...._-;,' ."'.=A,,MILI TARY/COMMERC IAl LINEAR AM PLIFIER

The 3K·A employs two rUited Eimlc 3­
SOOl I rounded arid triodes for superior
linellity and provides I t onserntive th,ee
kilowatts PEP input on sse with efficien­
cies in Ihe range of 60 % . This results in
PEP output In excess of 2000 'fIt.tts . In
addition. the 3K-A provides I "111'1)' duty
power supply capable of furnishine: 2000
WiltS of cont inuous duty input for either
RTTY or CW with 1200 WIUS outpu t . $995:

The 4KUltr. is specifically designed for the
most dem, nd ing commercial and militlrY
oper, tion for SSB·CW·FSK or AM. Using
the mlcn ificen t new Eimae 8871trounded·
grid triode Ind vacuum tune I nd laid
condensers, One hundred Wi tts dr i...e for
4000 wltls PEP input.

._-True to its heritlge, t he 2K-4 is destined
tor I fulure 01 even grelle r Ichievemen ts
thin its predecessor 2K's. Its ruued
cons truction gu.,l ntees I long life 01
rel ilble pe rforml nce . The 2K·4's helVY ·
d uty components allows it to loaf a long
eve n I t full leell power. You ca n spend
more for In I mlteur line." but you
can't buy be tter. The 2 K·4, t he big sig.
nal I mph,ier . . . floor conso le or desk
model : $795.00

2K-4

11240 W.OlympicBlvd.,Los Angeles. Cal if. 90064
931 N. Euclid. Anaheim. Calif. 92801
Buller, Missouri 64130

213/411-6101
114/112·9200
816/619·3121
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CQ Reviews:
The Yaesu Musen FTdx 570

S.S.H./C.W. Transceiver
BY WILFRED M. SCHERER,* W2AEF

I T is pretty d ifficult 10 make a good piece
of gear even better, except to add a few extra
Iacil itics. T his is what the Yaesu Musen
people have primarily done with the FTdx­
570 transceiver, the successor to the popular
FTdx560. Since the la tter h as been reviewed
in a previou s issue of CQ,I we shall not go
into a ll the detail s o n the normal features,
techn ical aspects and performance which also
apply to the FTdx570. For these it is there­
fore suggested that reference be made 10 the
earl ier review. Nevertheless, a recap of the
main th ings to be expected of these transceiv­
ers mi ght be in order as follows :

Transceivc operation with s.s.b. (u.s.b, or
l.s.b. ) o r c .w. is provided with full coverage
of the 3.5-28 mHz amateur bands, each over
a 500 kHz range with the identical linear­
tun ing ra te calibrated in I kHz steps. The
transmitter input power is rated at 560 watts
p.e .p, with s.s.b. and 500 wa tts d.c. for c .w,
on all bands.

Other features include : 2.4 k Hz selectivi ty
( with exira position for an optional 600 Hz

c.w. filter) ; 10 mHz WWV band; provisions
fo r two addit ional auxiliary 500 kHz seg­
menls between 3.5 and 30 mHz; 25 and 100
kHz calibrating markers; high-ratio tuning
control wit h spinner-type knob; fas t- or slow­
a .g.c.; built-in v.o.x. with panel-located sensi­
tivi ty control; manual or v.o.x-type c.w,
break-i n; adjustable c.w, side tone oscilla tor;
::t:5 kHz receiver off-set tuning; fro nt-panel
switch for changing between internal or ex­
ternal v.t.o.'s (external v.f.o. is optional ac­
cessory) 10 permit quick change between
common or independenI freq uency control
of receiver and transmitter sections; a.l.c.; full
metering for recei ver S-units, transmitter
a .l.c. level , p.a. cathode currenI o r relative
power output ; 8- and 600-ohm a.f. outputs ;
phone-patch input ; socket for 6-meter trans­
verter accesso ry ; built-in 117/220 v.a.c,
power supply. The b.f. o., v. I.o. and calibrat­
ing setups are transistori zed; otherwise, vacu­
urn tubes are used throughout.

In addition to these the Model FTdx570
incorporates a built-in speaker, a coo ling fan
and a true transistorized noise blanker.

· Technical Director, CQ.
I"CQ Reviews the Yaesu Musen Ffdx560
Transceiver," CQ, May 1970, p. 34.

New Details
T he built-in speaker. which eliminates the
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The Yaesu Musen FTdx570
s.s.b. yc.w. transceiver.
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Rear top view of the FTdx570 showing the exhaust
fan a t the back of the p.c . enclosure the only open­
ings of which are at the interior sides to enable
heat to also be drawn from the entire unit. The
noise blanker is installed on a circuit board at the

top of the v.l.e. at the upper center.

need for a n addit ional u nit, faces downward
at the bottom of the cabinet. Such an arrange­
ment normall y might impair intelligibil ity,
but due to the tilt-up type case for the trans­
ceiver and the part icular response character­
istics o f the spea ker, easy and excellent read­
ability is maintained.

The cooli ng fa n is located a t the rea r o f
the p.a . compartment. It is an exhaust type
that draws out warm air from not only the
p.a .. but also from other sectio ns of the un it
fo r which strategically located slo ts a re pro­
vided a l the p.a, enclosure. At the same time
the fan draws cool air into the unit.

The noi se blanker supplants the original

a .f.-type noise limiter. A block d iagram of
the setup is shown at fig. I. Although it is a
somewhat conventional lineup, the ac tual eir­
cuitry and constants a re such that make it one
o f the most superb performing jobs we've run
across, not only fantastically eliminating im­
pulse noise, but also preventing desensitiza­
lion of the receiver by noise pulses that other­
wise would decrease the rece iver gain through
the a .g.c. action created by the noise pulses.

An improvement over early FTdx560
models is a change at the product detector
whereby cleaner a udio quality is obta ined
with high input-signal levels. A change also
has been made in the c.w, wa ve-shaping that
produces more desira ble keying character-
• • •IstICS. ~

The 600 Hz ( @ 6 db) c.w. filter is excep­
tionall y sharp for one of its type, since it has
very steep skirts that resu lt in a 2: I shape
factor with a 60 db bandwidth of only 1.2
kHz. Its overall effectiveness is thus better
than some of the 400-500 Hz fiilters we've en­
cou ntered with shape factors usually in the
order of 4. 1. The filter is a utoma tically
switched in when the transceiver is set up for
c.w, opera tion. This filter is an optio na l fac­
to ry-insta lled accessory; however, it can be
supplied for installation as a do-it-yourself kit.

With a receiver sens it ivity o f 0.3 uv or
better for 10 db S +N/N on all bands, an
unwanted-sideband suppression of at least 50
db (at I kHz ), the excellenl selectivity with
the optiona l c.w. filter. a n output of at least
300 walls p.e.p. on s.s.b. a nd 260 watts on
C. W., plus all the othe r fea tures of the FTdx­
570 make it a transceiver that gives you a
high-performing and flexible setup to meet
the essentia l needs o f today's amateu r-rad io
communications.

The FTdx 570 is priced at 5549.95, com­
plete, incl uding all crystals for complete
coverage of the 28 mHz band. All you need
to get on any band is a mic (or key) and an­
tenna. The optional c.w, filter, factory-in­
sta lled or as a kit, is 539.95. These arc pro­
ducts of Yaesu Musen, Ltd., T okyo, Japan,
a nd a re marketed in the U.S.A. exclusively
by Spectronics, 1491 E. 28th Street, Signal
Hill, California 90806. - W2A EF

To I. F.
F iller

NOise Pulse
GateAmpAmp Conlrol2 S1<34(

2SC7110 FE T
2SC7 11 0

3180lltHZ Balanced
I.F. Amp Ga le
2SC 7 1 10 [2l1StOO7

SUBSCRIBE TODAY
L-- I

:"'The given changes also are included in later
models of the F'I'dx 560.

Fig . l - Block diagram for the noise blanker used in
the FTdx570. N oise pulses, obtained from the mix­
er output, are a mplified, detected and appropri­
ately sha ped to operate the gate a t the filter input.
The gate employs two diodes in a ba lanced setup
that eliminates switching transients. This provides

quieter operation.
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It Is Better To Receive
BY GLE NN HAU SE R,* SWL

• • • •

-

v ou hams really have it made. You're to
be congratulated not only on your accom­
plishments, public service and otherwise, but
also on your public relations. You have suc­
ceeded in making the words "shortwave" and
"amateur radio" virtually synonymous to the
general public.

I( even yOll don'. sec the contradiction in
this, perhaps amateur PR has gone too fa r.
You're forgetting the "one-way" people-the
shortwave listeners and OX listeners.

"Oh come off it," you say, " J was an s.w.l,
once, but that was just when I started in the
radio hobby, before I got my ticket. I'm a
full-fledged amate ur now, and I've put child­
ish things like s.w.li ng be hind me."

T ake another loo k, brother. Today's SWLI
OX listeners deserve full respect as an equal.

" How can he?" you say. " He isn 't licensed.
He doesn 't have to take any test. He doesn't
even have to know anything about the tech­
nical end of rad io."

That 's true. We'll concede, that as a group
hams have an edge over OX listeners on the
technical side of things. Still, our recent OX
Census shows that 50% of us build some of
our own equ ipme nt, and 76% repair and
maint a in it . But there's a lot more to OX lis­
tcning than this!

More and more DX listeners are attaining
what we m ight call proficiency in broadcast
reception. A nd that isn' t easy. It can't be
learned out of a manual: it requires many
hours of careful tuning, observations, record­
keeping, language study, a sensitive ear, and
a multitude of reference publications. And
our census shows that 6 out of 7 s.w.l.s and
OX listeners usc communications receivers.

With all deference to amateur communica­
tion. you must admit a great proportion of it
is just friendly gab, nothing very deep. In
fact. your own written or unwri tten laws pre­
vent reall y significant discussions on the ham
ba nds-politics and religion, for example.

Yet on the shortwave broadcast bands,
everything said is intended as a meaningfu l
statement for reception by a wide audience .

· PSC Box 42309, Kelly AFB, Texas 7824 1.

While the weather conditions at a distant
place, or your contact's equipment may be
of some passing interest. let's face it: more
important things arc happening in the world.
And the best way to keep in touch with the
real world is through shortwave broadcasts.

The proficient OX listener can tune across
a band at any given time, and name off each
station, one by one, just by remembering
which station goes with which frequency­
or even without knowing the exact frequen­
cies. The few he can't pin down right away
constitu te the challenge of OX listening.

The proficient OX listener doesn't lim it
himself to the English lan guage. English is
fa r fro m being tire la nguage on the shortwave
broadcast ba nds. Many of us a re bi-, tr io, or
mult il ingual. And proficiency on shortwave
means being able to recognize a large number
of languages without necessarily und erstand­
ing them.

Could yOIl listen to a broadcast for five
seconds, and says "That's in Hungari an?"
Cou ld you tell the difference between H un­
garian and Hind i? Or Czech and Slovak? The
proficient OX listener can.

You think QRM is bad on the ham bands?
Y ou lucky people-you've got single side­
band. Of necessity, the broadcasters continue
with a.m. . . . and this means DX listeners need
just as much sk ill, or more, to tune in the
OX as hams do.

" Wha t abou t OXC C ?" Becau se fewe r
countries broadcast than have ham stations
at one time or another, no OX listene r will
ever pass the three hundred mark. But of
the countries which do broadcast on short­
wave, some of the most experienced D X lis­
teners have hea rd over 200. This is certainly
on a par with 300 on the ham bands.

Top men in the field have been known to
tunc in every day, month after month, waiting
for that one opening that will bring them a
new country. They can't pick and choose
among the bands or ask a station to move to
a clear frequency. In stead, they must go after
the sta tions where they happen to be trans­
mitt ing, no matter how unfavo rable condi­
tions may be at that frequency. Nor can they
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send exped itions to rare countries. Thus
building up a country total is an even greater
challenge fo r the OX listener than fo r the
ham.

And QSLing! Wh ile vi rtually every ham in
the world knows what a QSL means, and ex­
changing cards is routine practice . . . many
remote shortwave broadcasters rarely receive
reports and have no idea what a QSL is and
means. T hey don't know the Q code, and re­
ports must be wri tten in the local language.
Yet through perseverence the proficient OX
listener somehow manages to get a verifica­
tion back from these stations, Sometimes it
takes several tries before the station comes
through.

Multicolo red cloth pennants are a bonus
to the OX listener specializing in Latin Amer­
ica. Many stations issue these pennants, which
from an artistic standpoint, invariably out­
shi ne QSL cards.

"J ust who are these profic ient OX lis­
teners?" Chances arc yo u th ink most s.w. l.s
a rc teenagers. Our Census docs show that
4 1.5% are under 2 1, and we're mighty proud
of our new blood. But the leaders in the
hobby are mature individuals from all walks
of life, just as in ham radio . Among them are
university professors, engineers, lawyers, and
blue-collar workers.

"But you s.w.l.s arc disorganized, aren't
yo u? How can you accomplish anything being
a bunch of isolated knob twiddlcrs?" Well ,
if you' ll pardon the comparison, we too have
our national orga nization equivalent to the
ARRL. It's the Associat ion of North Ameri ­
can Radio Clubs, AN ARC. t

"Oh, you have clubs. too?" Certainly. Some
of them have been in business 40 years. The
ANAR C Census shows that about 1900 peo­
ple are members of affiliated clubs. Several
of these clubs publish hefty information­
packed bulletins. some weekly, some monthly,
intelligently edited and professionally printed.

By the way, s.w.l.s have in the past copied
hams in making up "callsigns" .. . but there
seems to be a trend away from this. Many of
us arc satisfied to be known by our names
alone.

"Well, if OX listening is so great, why are
you so few compared 10 the ham population?"

[Colltinued on page 871

IANARC, 2110 West 74th Terrace, Prairie vn­
lage, KS 66208. publishes a monthly newsletter
@ S2.00 per year; and a free information sheet
is available for a s.a.s.e,
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W HAT is an S meter? Does it measure any­
thing? Can it be calibrated? Is it reliable? Can
field intensity (strength) be measured with
an S meter? What does it really do? Do all
manufacturers calibrate S meters in the same
manne r? And, we could go on and o n and on
with questions like this!

In fact an S meter is only a relat ive in­
dicator of relative signal strength. The de­
sign of receivers used by the greater majorit y
of amateurs is such that it is impossible to
cali brate an S meter at other than olle fre­
quency. Amazed? Well. it's true! There are
so many variables ahead of an S meter cir­
cuit in the amateur rece ive r that it is impos­
si ble to predi ct any constancy of am plification
ove r the entire frequency range of the re­
ceiver. Oh sure. you can build a beautiful i.f.
amplifie r system that has a constant gai n; bu t
what about all the ci rcuitry that precedes the
U . chain? Is the gain of the r.I. amplifi er /
mixcr ci rcuit the same across the complete
spectrum of one band (from the low end to
the high end)? At least those receivers whose
bands are increments of 500 kHz have a bet­
ter chance of constant ampli fication of a
given signal strength than those of I mH z or
greater. Have you ever thought of the cos t
of a receiver that would give a constant gain
of a given signal strength over its entire
range? Radio Interfe rence and Field In tensity
( RIFI) receivers, used to measure signal
strength in microvo lts per meter cost in ex·
cess of $3500 and it takes a very special faci l­
ity with some very special equipment to cal­
ibrate them, requiring a period of better than
40 hours by a very well trained and qualified
technical person .

Have you ever really analyzed the direc­
tions givcn in your instruct ion book to "cali­
bratc" the S meter in your rig? In most cases:

a. Disconnect the antenna.
b. Tunc the rece iver to a given frequency

on a given band.

•5620 Alta Vista Road, Bethesda. Md. 20034



AND THE

BY JOSEPH P. FINCUTTER,* K3STU

c. Make sure that no local signal is get­
ling thru the receiver fron t end.

d. Set the r.f, gain control to the full clock­
wise position.

e. Set the S meter adjustment co ntrol fo r
a zero indication on the meter.

G reat!-You have now Calibrated (what
an abuse of what the word "calibrated" stands
for!) your S meter! Better than nothing but
not much ! And this is what determines the
report you give to your friend when you wo rk
him.

Now you tell the fellow at the other end
of a QSO, "You're S-9 on my scotch meter
OM." You said 'scotch' because the signal
really sounded better than that. Let's estab­
lish a point of refe rence on which to base fur­
ther reports. Let's assume that when th e meter
indicates S-9 the signal level at the input of
your receiver is 100 microvolt s. (We could
establish the level at 50 microvolts just as
well. One manufact urer has been known to
read just the S meter circui ts to this level of
input fo r S-9 when the owner compla ins that
he has a "scotch S meter." ) N ow we have an
addi tional problem because in the old days
of a.m. (Amplitude Modulat ion fo r those of
you who don't remember ) the S meter could
be used as a tuning indicator because when
the receiver was tuned to the center o f the
signal the S meter was being driven by a volt­
age (current) that was di rectly proportional
to the strength of the carrier frequency . But
wi th s.s.b., the S meter attempts to read the
peaks of the audio signal. But the basic de­
sign o f the meter movement in an S meter
precludes its indicat ing " peaks" with any rea­
sonable degree of certai nty. So we not only
have a problem of an overall signal amplifi ­
cation fac tor in the set, (constant gain at all
frequencies) , but also the uncertainties of the
ind icat ions of peak amplit udes on the S
meter.

Now what does it mean when you tell an
operato r of another station that he is 60 db
over S-9? (Re member the point of referen ce

mentioned before with S-9 being an indica­
tion of a 100 microvolt signal across the input
to the receiver?) Well , 60 db represents a
voltage ratio of 1000. So you have told th e
other operator that there is 100 mill ivolts
(0.1 volts ) at the input to yo ur receiver. For
further amazement:
S-9 + Voltage R atio Signal Level

10 3.162 3 16 ~v

20 10.0 I mv
30 3 1.62 3. 16 rnv
40 100.0 10 mv
50 3 16.2 31.62 mv
60 1000.0 100 mv
70 3 162.0 3 16.2 mv
80 10000.0 I volt

Even if S-9 was an indica tion of 50 micro­
volts at th e input th e signa l levels in th e chart
above would only be divided by 2. I've heard
man y ama te urs report a "rea l bodacious" sig­
nal; well, it must come from a "real bodaci­
ous" transmitter, wi th antennas of very high
gain, a transmission path of very minimum
attenuation and not too much distance be­
tween the transmitter and receiver locations!

So, what can an S-meter be used for? May­
be so me uses would be :

a. An ego-inflato r ! G ives the other guy a
big report and maybe you'll get one in ret urn.

b. Seriously, it can be used as a relative in­
dicator o f signal strength. By this I mean that
if you are working on an antenna system with
a friend (eithe r him adjusting his on transm it
o r you adjusting yours o n receive ) changes
in indicatio ns o n the S-meter are proportional
to the results of th e adjustme nts. A higher
reading indicates better tuning adjustment;
but , of course this depends upon several fac­
tors such as a good transmission path with no
QSB and a constant level of signal from a
transmitter, e tc . The Ssmeter will indicate
mean ingful results if properly interpreted .

c. In making some r.f, bridge type mea­
surements you can use a rece iver as a de-

[Continued on page 87]
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Identifying Unmarked
Surplus Digital Ie's

BY GENE BRIZENDINE,* W4AT E

M ANY bargain surplus IC's go unappreci­
ated, because they are unidentified. Hesita­
tion 10 invest our time in the unknown is
understandable, however the simple identi­
fication method described here may increase
your cnjoyment and knowledge in this area.
If you are uninitiated into the digital world,
a nude [C-S IC, with not a single identifying
symbol or a lopless flat pack can be the most
I~gical tr~ining . aid imaginable. Or you may
SImply, wish to Identify and utilize some dig­
ita l IC s yo u now have on hand.

First of all, lei us learn how the package
usually becomes unidentified. The metal case
and wire leads of the highest-quality devices
are often plated with pure gold. Along the
manufacturer-ta-surplus dealer route, some.
onc processes the unit to recover the precious
metal. Presto ! Our Ie went incognito. Hap­
pily, the identification of many dig ital types
is easy. and in fact can be a fun game. Let us
start with the older, but ha rdy RTL family­
it is harder to damage by improper con­
nections.

The equipment requirements are simple,
essentially a voltmeter and an inexpensive
battery. A production-type IC test socket will
speed up the process, but it is not mandatory.
It is important to know the manufacturer of
the IC's being identified so that the ap­
plicable logic diagrams and pin numbering
system are on hand and understood for each
IC to be tested.

An experience from real-life may best il­
lustrate the method. Co nstruction of an ad­
vanced, 16-IC digital keying system was
considered many years ago. but almost aban­
doned, when the cost of the solid-state de­
vices toted up to a sobering figure.

A review of thc contents of digital pack­
ages shows that mostly gates prevail. In fact
a complete computer may be assembled, util­
izing gates alone, although Ie's tailored to
specific tasks generally provide a more direct
and economical approach. So, the first efforts

were to sort out those devices which con­
ta ined only gates, in order to become ac­
quainted with the simple r Ie's first. Refer­
ences to the terms AND, "high," "low" and
truth tables will be avoided for clarity.

A hundred unm arked Fairchild RT L's
were obtained from a very reliable surplus
source ' for about five doll ars, and sp read out
for inspection . These were so rted into group­
ings by number of leads : 10-lead, 8-lead,
6-lead etc.

Next, all other physical differences in pack­
ages were carefully examined : color of the
potting material, finish of the potting mate­
rial (glossy or dull ), color and shape of the
"island" centered between the leads, the lead
length and finish, color and finish of the bot­
tom rim of the case . The Ie 's were sorted into
sub-groups, according to these additiona l d if­
ferences . Clea rly, packages having all of the
same outside appearances will not automat­
ically be the same electrically. However, this
easy sorting greatly reduced the ti me required
to identify sixteen perfect 9 14 dual 2-input
gates and 923 fl ip-flops fo r the project.

Inspection of the 914 and 913 outline
drawings showed that both were packaged in
8-pin packages. Therefore, all packages hav­
ing 10 or more leads were set aside for any
future needs, and attention was focu sed on
the 8-pin devices.

Before the simple electrical tests were
made, one more important weeding-out proc­
ess was performed. Leads a re usually omitted
when not required in a device. (The leads arc
numbered in the same order as found in octal
vacuum tubes. ) For examples, the 902 flip­
flop has pins 2 and 6 missing and the 903
three-input gate is minus pins 5 and 7.

The outline drawings further showed that
all 8 pins were present in the 9 14 and 923
Ie's. All TOSs not passing this "physical"
were likewi se set aside. At this point. the
search had been narrowed down to onl y 30
of the original 100 units. It was encouraging

' 600 Humm ingbird Drive, S.E., Huntsville. AL l ~ li k e Quinn Electronics, Bldg. 727 Langley
35803 Street, Oakland Airport, Calif. 9461 4.

44 • CQ • September, 1972



In a time when transceivers
are a dime a dozen.

•
• .... ". r:f1II'

ours costs an arm and a leg.

The signa l / one eX7A will se t you
back $2,1 95 - but set you way ahead
in amate ur radio operation.

Th at' s because th e e X7A has ju st
about every feature you can think of.
Including th e most sensit ive receiver
made, the most " ta lk-powe red"
300 watts of power you eve r heard , and
much more. Li ke an ex tra rece iver,
an RF c lippe r, a built-in power supply
and an elect ronic keyer.

Suddenly, $2,1 95 sounds more like
a baruain th an a bundle. Because
you 're getti ng, in effec t, a room full
of gear in one co mpact desk-to p uni t.
A unit th at features the industry's
highest quality co ntro l sta ndards, the

fin est components o btainable, the
most features, the best perfo rm ance . . .
we could go on .

Better yet, you go o n over to your
signal/ o ne dealer and see the rig
for yoursel f. Or w rite us for a detailed
brochure. Once yo u see the e X7A,
you'l l be wi lling to give up an arm and
a leg for it. Or at least $2,195.

signal/one
a subsid iary o f

COMPUTER M EASUREM ENTS. INC.
1645 West 135th Street
Gardena, Ca. 90249 '532·9754
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[Continued on page 93]
••

Fig. 2-914 2-inpul gale RTl, a-lead, TO-S package
Ie. Typica l base resistors a re 450 ohmsi collecto r

re sisto rs a re 640 o hms.

The method employed for identifying a
923 flip-flop was unorthodox and incomplete .
However, it proved to be simple and effective
for this purpose.

Output pin 7 was monitored with the. volt­
meter's posi tive lead. T he probe in this case
was a cli p lead connected to the negative pin
4. Touching the probe momentarily to pin 5
flipped the device to a meter reading of over
I volt. Probing pin 7 simi larly, flopped the
read ing to a round 0.3 vol t.

Of course , the in itial indicat ion depends
upon the state in which the fl ip-flop was left
before it was acquired. Therefore, at least
two probings of pins 5 and 7 were made to
insure that the IC was exposed to all trigger
conditions. The voltmeter was then connected
to output pin 5. Prob ing pins 7 and 5 again
produced a reverse of the above indications.

No damage resulted to the IC by connect­
ing the negative probe to the positive pins 5
and 7, because 640-ohm load resistors arc
connected within the device between the pos­
itive supply and output pins 5 and 7.

The signifi cant clue that a flip-flop had
bee n ident ified was that a switched voltmete r
reading remained after removing the probe.
A further test was made to confi rm that a
923 had been identified, by testing the preset
function which is act ivated th rough pin 6.
Wh ile monitor ing the over I volt on pin 7,
pin 6 was momentarily touched with the pos­
itive probe and the voltmeter read ing dropped
and remained at the familiar 0.3 volt level.

After eliminating the 914 and 923 devices,
many othe r RTL types were identified , in­
cluding 902, 90 3, 907 and 9 10 devices. Some
IC 's were not ide ntified by those methods but
responded to an explo ratory approach . Pins
were monitored until a voltage of about 0 .3
or over one volt was noted. The remaining
pins were biased (or grounded) until the

,

•
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<>-t---"..,

•

•

•

..A. 20p00 ,n,/,.
l~l....,/'J Voltmeter

/

•
•
,

•- ---4

Fig. l-Simple tester for sorting unknown digita l
res and determining the interna l configu ra tion.

Bottom of Ie socket is shown.

that 70 per ce nt of the units had been elim­
inated as candidates, by visual inspection
alone.

The simple test arrangement in fig. I ap­
plies normal power to the IC under test, and
brings out the remaini ng pins to any type of
convenient term inal point. Usc o f selector
switches will limit fl exibil ity an d is not rec­
ommended.

The testing philosophy is to assume the de­
vice plugged in is the type sought and to test
It accordingly. This allows quick rejection,
when the proper responses arc not received.
Ident ifying the 9 14 gates consisted o f con­
necting the meter to monitor pin 7 (known
to be an output pin), whi le applying positive
switching bias to pin I or 2 (known to be the
corresponding input pins) . The same proc­
ess was repeated for the remaining half of
the device , using output pin 6 and input pins
3 and 5.

Referring to fig. 2, with plus bias a pplied
to an input pin, the related transistor would
conduct and a low value of voltage would be
measured between emitter and collector.
Converse ly, with no bias applied to any base,
a much higher voltage would appear between
em itter and all collectors.

T he meter indications when a 9 14 was d is­
covered were over I volt at pins 6 and 7. with
no input bias applied. Wi th the meter con-
nected to pin 7, the read ing dropped to an
average 0 .2 volts, when the bias probe was l <>-~,,---r

applied to either pin I or 2. Moving the meter
to pin 6, the same indications were noted
when touching the p robe to pin 3 o r 5. Oc­
cas ionall y a 9 14 was identified, but would
fail to switch from one pa rticula r input ter­
rnina l. Such gates a re useful in many applica­
tions not requiring all four input terminals.

3 , .
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

TOP QUALITY•••WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy opera­
lion: perfectly timed CW with opllonal
automallc 10 for lending call tettere ,
great lor OX and RTTY: TTL circuitry,
Iran,lstor switching for grid block,
cathode keying. Handsome rugged
crackle ca~n.1 with brushed aluml·
num panel. With 10, only $90.00; with­
out 10, $65.00. ·

· $1 15.00·
· S SO.OO·
· $ 55.00·
· S 50.00·
· S 27.50·

· S 75.00·

- •
"'AL.~-" ,1!USD

" ill • •..- ~.. - _.
~ :~ - - -- ,. t ." ..- - • -::...-.- #} II' • • ......._. ......- _.

TOP QUALITY RTTY • . • WITH THE HAL
MAINLINE ST·& TU. Onl, 7 HAL circuit boards
(drilled G10 glass) lor all fealur.I, plug·l" Ie lOCket., and
custom Thordarlon t,ansformer for both supplies, 115/
230 V, 50-60 HL Kit without cabinet, only 5135.00; screened,
punched ca~net wllh pr&-drllled connector raUa, $35.00:
board. and complete manual, $19.50; wired and t.,ted
unltl, only $280.00 (with Ate·' , $320.00).·

OTHER HAL PRODUCTS INCLUDE:
10-1 Repeater identifier (wired c ircuit board) .
10-1 (complele4y ....mbled In 11ft" rack

cabinet) . . . . . _ . . . . .
HAL ARRL FM Tran,mlner Kit .
W3FFG SSTV Converter K"
Mainline 51·5 TU Kit ..
Mainline AK·' AFSK Kit ..

•

•

-- -- • •

TOP QUALITY••.
WITH THE HAL
MlCB·1 MORSE KEYBOARD.
As easy as typing a letter-you gel
automatic CW with variable speed
and weight, In ternal audio oscillator
with volume and tone controls, In­
ternalapeaker, and audio output Jac k.
Smooth operalion; completely solid­
state, TTL c ircuitry using Gl0 glass
boards, regu lated power suppl ies.
and high yollage transistor switch.
Opllonal automatic 10 available. A.­
sembled MKB·l . S275.00; in killorm•
$175.00. •

NEW FROM HAL - TOP QUALITY
aVD·100Z RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY ••• prOVide, visual display of received
RTTY Ilgnal from any TU, at lour Ipeeds (60, 66,
75, and 100 WPM), ullng a TV rec:"ver modified
for video monitoring. Panaaonlc 10Ud-Itale TV
receiver/monitor, or monitor only, available.
Complele, $525.00; Panaaonlc TV receiver /
monitor. $160.00; monllor onty, $140.00.-

TOP QUALITY••• WITH THE HAL RKB.1
TTY KEYBOARD. Glvel you typewrlter-ealY 0;>
erallon with automallc leUer /number Ihlft al lour
lpeedl (60, 66, 75, and 100 WPM). Use wllh RV[).1002
video dllplay Iystem. or Intert In loop of any lei...
prlnler, for fall and ealy RTTY. Completely lolld Ilate,
TTL circuitry ullng G10 gla.. boardl, r89ulaled power
luppllel, and tranlillor loop Iwltch. Opllonal aulo­
malic 10 available. RKB-1 a..embled, only $275,00.

HAL provides a complete line 01 components, semi-eonductOt$, and IC's 10 rill practlca ll, an, con­
struction need. send 24C to cover posi lige ror catalog with Inlo and photos on all UAl products
available.

• Ab<we pric.s do not Include shipping cost s. Plene add 75c on ~rts orders, 52.00 on larver kits.
Shipping via UPS wh_ver possible; lherefore. str...1 addr.ss required.

HAL COMMUNICATIONS CORP., Box 365 C . Urbana. Illinois 61801

September,1972 • CO • 47



An External VFO for the
Heathkit 58·102 Transceiver

BY ARTHUR S. GILLESPIE, JR.* K4TP

S EV ERAL months ago I purchased and con­
structed an SB-102 transceiver. The choice of
this unit was based to a large extent on the
capabili ty for usc of this transceiver with a
number of external adju ncts such as external
v.f.o., phonc patch, transverters, etc. A tran­
sisto rized external v.f.o. was bu ilt but it
proved to be unstable both mechanicall y and
electrically. T he v.f.o , project was then
shelved un til several days before the last
A RRL DX competi tion. It was then decided
that an external vac uum tube v.f.o, would be
built fo r use in the contest. The parameters
laid .down were that the un it must be very
stable electrically, mechanicall y, and ther­
mally and could be co nstruc ted from compo­
nen ts availab le from the basement junk box
or fro m the local TV parts house. A search
through many years of amateur journals did
not produce such a circuit but did reveal a
number of construct ional hints for building
an extremely stable un it.

The uni t shown was constructed in a single
evening. A second evening was spent substi­
tut ing padding capacitors, adjusting induc­
tances, etc. in getting the unit to cover 5.0 to
5.5 mHz with about 10 kHz excess at eac h
end of the dial and in calibrating the unit. The
result is a very high performance v.f.o. that
when used with the SB-102 permits trans­
ceive operation with the internal LMO, trans­
ceive operation with the ex ternal v.f.o, or
separate transmit and receive operation using

*618 Hillcrest Ave., Gastonia, NC 28052

Ove ra ll view of the 5.0 mHz v.f.o. Above the
calibrated dial is the on -standby switch (r.) and
the ca lib rating trimmer (lJ . The unit is constructed

in a 4 x 5 x 6 inch a lum in um cabinet.

the LMO for receiving and the v.f.o, fo r
transmi tting .

Circuit Deta ils
The circui t is shown in fig. I. One half of

a 12A U7 double triode is used as a Colpits
oscillator. T he other half is used as a tuned
isola ting amplifier. Power may be supplied
from the SB- 102 by running connecting
wires between the available vo ltage points in
the transceiver and unused connecting pins on
the rectangular socket on the back of the
SB-102. I chose instead to d raw the fil ament

[Continued on page 90]
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Fig . 1-Circuit of the
5.0 - 5.5 mHz v.l.c. suit.
oble for use a s an ex­
ternal v.I.o. wi th the
Hea thki t 5 B-102 or any
other rig requi ring a L 1
5.0 mHz v.I.o. Co is the
capacitance of the 4500
pf out put c o u p l ing "=' "='

ca paci tor in series with the ca pacitance of 21 " of
RG-58/U . Co re sonates with L2 at abou t 5 .25 mHz.
L1 is 20 turns of Air Dux # 5 10, %" dlc ., 10 t. p.L L2
is a 20-40 ph slug tu ned coil (Mil le r 20A335RBI) .
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You get more for your money from NRI
e

SOLID STATE TRAINING·- u ar Jt -bll-doiJlg wit" NRI equipmen t . TV-Radio SermnJlI1 ('ourll' iftd udn ! S" color TV,
wit h ha nd. ontt' M'oodgra ined cobi ltd at no t' z t ra co, t , wide-ba nd service t ype a. dUo,cope, color bar cro..ha tch.
gnlt'ra tor , t ro nlti.torUf'd volt -Ohm mett'r. an d .alid·. ta te radio kit . Other ('O'H ' I e. equall y complete .

NRI Programmed Equipment Gives You Priceless Confidence,
Makes Learning TV-Radio,Electronics Fast and Fascinating

,

N R I pionee red the idea of su pplying home-study
students with custom desi gned training kits to
g-ive practica l on -the-job expe rience as you learn.
Today, N R I's "3-D imensional" training can't be
equa lled . You get more va lue- from the excl usive
Ach ievement Kit sent the day you en roll. to "bite ­
size" tex ts a nd custom tra ining equipment. Learn.
ing T V-Radio, E lect ronics or Commun icat ions a t
home is easy, exciting, the NRI simplified, drama ­
t ized way.

BE ASKILLED TECHNICIAN IN AMERICA'S
FASTEST GROWING INDUSTRY
Regardless of you r educational background. you
can lea rn the E lect ronics field of you r choice the
practical NRI way. T he N R I color catalog. sent
to you free and without obligation, tells you how
you can qualify quickly to be a pa rt of the fast
growing Electronic Age; about enginee ri ng jobs in
business. industry, broadcasting. governmen t, now
offe red to men without college degrees. It will
open you r eyes to the grea t number of success op­
portunities available right now in the high-pay
world of TV-Radio Servicing, Broadcasting-Com­
munications and Industria l-l\l ilitary E lectronics.
\ Vith NRI technical training. you can take you r
choice of a wide va riety of caree r openings o r have
a business of you r own . And if you choose one of
five NRI cou rses that include FCC L icense p rep­
aration. you must earn your FCC License or N R I
refunds you r tuition !

MAKE $5 TO $7 AN HOUR EXTRA
IN SPARE TIME STARTING SOON
Tens of thousands of N R I gradua tes a re proof
it is practical to t rain at home in your spare time.
Kee p your present job while prepa ring for a bet­
ter one. and earn $5 to $7 a n hou r extra in spare
t ime while you tra in , fixing sets for f riends and

neighbors. N R I shows you how. Equipment you
build a nd kee p becomes useful in you r work.

STEP UP TO BETTER PAY, ABRIGHTER FUTURE
NRI can help you , but the decision to act must
come from you . Decide now to m ove a head . . .
mail the coupon toda y for you r FREE NRI color
catalog. NRI Training, 3939 Wisconsin Ave.,
\Va shin gton , D .C. 200 16. N o obliga t ion . NO
SALESMAN WILL CALL.

APPROVED UNDER GI BILL
If you served since J anuary ar,
1955,or a re in se rvice. check GI

line on postage-free ca rd
o r In cou pon.

NRI TRAINING 28-092
1939 Wiaton. in Av.nu• • WU hineton, D.C. 20016

Rush m. your ........ utllOI. I lIav, dletked tl'le held
of most !nt.rnt to m• . NO SALESMA N Wi l l CAll .

o TV· t N . $onc"', 0 e-ptllitf l llicl ....cs
( "111 colD') a ( _ UO-CI TedlllOklc'a .....~e-r TV a Ullctrooocs tor ""_~a c••11. C_ A~'
( 1IC1.....c. a Ba_ ( 1IC1IllIIC I

a rcc L.... . a 11, 111 1., ( IICtroooc .
a A.,cn lt C' 'II '11 n c.-, a s.sc.DmJ'nlc:elwo.,ftll
a .....e-..,nc't.., e-... , ","'_ 'II""
o M.-c. ;n""-. a ""__ MedlJ. cs
o A_ , tN. a AlIONnct SeA_,

o CHECK HERE FOR FACTI ON GI 8 1U
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1971 CQ WORLD WIDE
DXCONTEST:
C.W. RESULTS

BY FRANK ANZALONE, ' WI WY

W Edidn't fare too badly in this one (Nov.
'7 1) . Returns were about 5% lower than last
year, which was to be expected for a couple
of reasons. The emphasis is gradually swing­
ing 10 s.s.b., and the lower sunspot cycle has
defi nitely lowered the activi ty, especially for
the G enerals who no longer have 10 meters
open to Europe,

But with the slight increase in the returns
from the phone section, we were still able to
break the 3000 mark,

George Jacobs had predicted that condi­
tions would vary between fair and good, and
that's about what happened, depending on
the location and bands used.

So all in all I would say we didn't do too
badly and we were all happy.

However all the news is not on the pleasant
side, We found it necessary to disqualify the
fo llo wi ng sta tio ns: Z D3 Q, 4 M5 A AS,
DLjlWU, UA3 RH, SM 5BPJ, K6LOM and
W8VSK.

It would be so much easier to stop right
here and go on to more pleasant reporting,
but I think the time has come to call a spade
a spade and stop sweeping a distasteful sub­
ject under the rug,

·Chairman, CQ Contest Committee

Yu ri , ex.OK5BU, now VE3BMV high man for
Canada in both sections of the contest.

so • CQ • Se ptember, 1972

Here arc the line scores on three Multi­
Operato r, Single Transmitter entries that
were unacceptable because credi t was taken
for a n excessive numbe r of du pli cate
contacts.
ZD3Q 3,245,638 31 93 101 240
4M5AAS 3,059,380 2820 11 9 261
DL~WU 1,483,012 1461 130 322

Station ZD3Q had 157 dupes, just under
5% of the total made; 4M5AAS had 129,
over 4 V" % , and DLjlWU had 55, just under
4 % of the total.

What a pity to sec all that operating effort
go down the drain, either due to negligence
in not checking the log when it was recopied
or tryi ng to create a much higher score by
taking credit for every contact made.

In the case of ZD3Q, here was a well-plan­
ned expedition to Gambia, a relat ively rare
spot, by a couple of good operators fro m
Denmark. T heir claimed score would have
set a new world's record for their ca tegory,
but even without these extra points they still
would have won and still set a new record.

We realize that it is next to impossible to
keep out dupl icate contacts and maintain a
rapid exchange. But we do insist that a log
be thoroughly checked before it is submitted,
and all duplicate contacts be crossed ou t and
no credit taken. You sec what can happen if
we have to do it for you.

And we arc also cognizant of the fac t that
the sta tion showing up as a dupe should also
bear a certain amount of responsibility. How­
ever we find that it's genera lly a non-con test
sta tion who probably made a second con­
tact to insure that he would be in the OX
station's log.

T he ru les arc very specific regarding taking
credit for duplicate contacts, and we feel
that the 3% margin has been more than
liberal. I usc the wording "has been" because
in the future Ihe wording will be "excessive
duplicates" and the Committee will use its
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PLAQUE & TROPHY WINNERS

Single Operator, Single Band

WORLD- N o rth Jersey D X A ssociation .
Earl Lucas, W 2JT Memorial T rophy. Won
by Hipacio M arra, PY4AP. (14 mHz)

Single Operator, All Band

WORLD- La rry Le Kashman, W910P
T rophy. Won by KH6RS (apr. W illiam
Myers, K2SI L)
U.S.A .- Frankford Radio C lub Trophy.
Won by WI F BY (apr. D avid Sum ner,
K IZ N D j
EUR O PE-W3AU Operators' T rophy.
Won by A . J. Slater, G3FX B.
CA R I B./C.A .-Harol d Fox, W 3AA
P la que . W o n by R ic h a rd Li rne bear,
8 P6D R.
AFR ICA- G ordon M a rshall , W 6 R R
Plaque. Won by P. B. Buckley, ZS2RM .
AS IA-Jap a n C Q M a gaz in e Trophy.
Won by Alfred A. Laun Ill , HS5ABD.
OC EANIA- M aui Am ateur R adio C lub
T rophy. Won by K atash i Nose, KH 61J.

Multi-operator, Single Transmitter
WORLD- D r. Anth ony Susen, W3AOH
Trophy. Won by Sta tion 4Z4HF. (O prs .
4X4 WN, 4 X 4 X X, 4 Z4AG, 4 Z4 B R,
4Z4DZ . 4Z4N KX)

Multi-operator, Multi Transmitter
WORLD- H aza rd Reeves. K2GL T ro­
phy. Won by Stat ion PJ9JT (Oprs. WI­
BIR, WI SG , WITX, K4BAI , W4BN U ,
WB4RA U

Contest Expedition
WORLD-Dr. Donald Miller, W9WNV
T rophy. Dr. H arold Megibow, K 2HLB
Memorial. Won By James Neiger, VRIW
(W6 BH Y).

SPECIAL CQ PLAQUE
World Champions

Multi-operator, Multi Transmitter
Sta tion U K9A BA (O prs. UA9AN, UA9­
ACN. UA9CAX, UA9 BE, U W9 AF,
UW9BC, UW9 BY)

Club Award
F rankford Radio C lub

own judgement as to what it considers ex-
•cessive.

In the case of UA3 RH on all bands,
W 8VSK on 28 mHz, K 6LOM o n 14 m Hz
and SM5 BPJ on 3.5 mHz, the d isqualifi ca-

tion was because of "crea tive loggi ng ." Tak­
ing credi t fo r excessive contac ts and mult i­
pliers that could not be justified in a process
of cross-checki ng logs and written reports
from stat ions that were claimed.

Their claimed line scores were as follows:
UA3 R H A 1,782,473 1666 147 392
W8VSK 28 49,486 186 27 82
K 6LOM 14 228,657 647 34 89
SM5BPJ 3.5 84,8 16 450 34 90

I a m sure all would st ill have had very im ­
pressive scores wi th a smaller but more ac­
cu ra te multiplier.

Especially UA3 RH with his elaborate an­
lenna farm . 3-c l. on 3.5, 3-el. on 7, 5-el. o n
14 m Hz. All rota ry beams with variable
polarizat ion. Also 2-cl. Quads on 21 and 28
mHz. A very impressive layout ind eed .

Future d isqual ification of th is type can
mean being barred from pa rt ici pat ion in o ur
contests fo r a period of up to 2 years.

I ex pect th a t we wi ll be receivi ng a lo t of
fl ak for this drast ic ac tion but th ings a re
getting out of hand and m ust be stopped,
even at th e ex pense of losing future part icipa­
tion from stations who do not agree with us.

Enough of tha t. Let 's go to m ore pleasa nt
happen ings. T his should make a lo t of fe l­
lows happy. The Frankford Radio C lub fi nal ­
ly d id it, beat out their a rch rivals, the
Potom ac Va lley Radio C lub for club hon ors
and the CQ Plaque. T hat breaks the pVRe's
consecutive st ring dating back to 1964. Th is
vic tory was achieved by a large turn-out of
the membershi p and the club fi nally coming
up wi th a couple of " Big G uns" a nd a num­
ber o f sco re-produci ng M ulti Singles. ( Ex­
pedition stations, o r the lack of them had
noth ing to do with it , Jcssiel )

Picking th e winner of the Contest Expedi­
t ion sta ti o n pr esen ted n o p roblem. Jim

A . n
The two man team that p ut KH6 HCM in the # 4
spot in the Multi Sing le category. That' s Gary
wi th the stripes, Pa t KH6GQ W, the othe r holf of

the team.
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Single Operotor - All Bond

050. Zones Countri es
Stotio"l

1.8 3.5 7 14 21 28 1.8 3.5 7 14 21 28 1.8 3.5 7 14 21 28

KH6RS 6 301 733 797 7>3 :187 2 16 26 31 2 5 18 2 19 28 59 2 8 26

VRI W 65 312 600 8 39 601 13 22 34 28 23 15 29 68 4 0 38

60lAA 259 554 689 714 4 61 14 24 35 28 21 25 49 6 9 6 5 43

VP2A 31 227 3 77 4 25 5 14 2 52 7 16 2 1 30 2 3 17 9 39 54 74 >3 49
•

I< H6I J 105 2 13 556 565 2 63 9 13 32 2 7 18 8 17 60 38 29

3BBeR 3 38 511 554 270 3 15 33 30 19 3 21 75 65 4 7

HS~ABO " 200 296 591 202 12 25 31 34 21 19 44 17 8 0 50

WI FBY 5 85 18 7 28 8 395 56 3 13 24 31 30 18 4 3 8 6 3 73 72 3 6

WIB PW 3 10 6 151 335 280 5 8 2 2 1 27 3 2 28 20 2 5 0 6 7 78 6 5 39
W3w JD 125 17 4 283 233 76 20 26 32 30 20 5 2 6 4 79 72 4 2

Multi-Operotor - Single Transmitter

Ul<9ABA 43 2 543 478 28 9 234 12 27 30 2 9 22 5 1 65 65 70 48

414HF 207 376 52 1 365 326 13 18 24 21 23 36 44 59 4 9 49

UK3 AAO 220 225 5 34 4 07 9 8 " 32 36 34 21 4 8 75 8 2 8 6 45

KH 6 HC M 7 154 4 0 7 4 26 667 255 3 12 17 31 20 17 2 13 2 1 59 33 2 3
PJ 2HT 160 382 54 3 4 78 155 10 15 24 15 13 17 30 47 4 0 36
VE1ASJ 5 4 2 86 30 0 308 216 118 4 17 2 1 30 27 19 5 39 4 5 101 5 8 33

Multi-Operator - Mult i- Transmitter

PJ9JT 59 484 604 129~ 1290 731 5 15 16 33 29 25 7 35 4 0 87 71 53

W4 BVV 22 195 4 51 676 6 11 143 11 24 3 2 36 32 27 16 70 93 116 94 60

W7RM 36 172 648 70 9 535 173 11 22 34 37 33 21 13 36 76 100 75 39

K6 RU 29 118 64 9 633 576 176 11 23 34 37 32 18 13 3 8 75 III 79 41

W3AU 17 " 8 4 53 760 552 134 8 ·18 29 37 32 2 3 11 40 81 106 8 4 59
YU lZ' N 80 0 824 80 7 690 171 12 24 34 32 23 47 63 9 2 76 >3

Be nd-by-be nd brea kdown of top scores.

Neiger, \v6BHY who has turned in some very
impressive scores from other areas of the
world in previous contests. made a trip to the
British Phoenix Islands for this one and will
be rewarded with the Don Miller, \V9\VNV
Trophy. His all-time single opera tor record
from 9Y4 AA made in 1969 sti ll sta nds how­
ever. If he hadn't taken tim e out to go over

52 • CO • September, 1972

10 Canton Island and make those 50 QSO's
he might have ended up as " top banana" in­
stead o f second place.

If we were hand ing out awards for the
neatest and most accurate log it would have
to go to VP 2A. John Beck (ZD8J , remember
him?) sent us 72 pages of the mosl beautiful
log we have ever seen. Cross index by con­
tacts. zones and countries. Computerized of
course. and a pleasure to check.

The M ult i Multi operat ion by PJ9JT ran
into equipment problems and with a much
smaller crew th an in previous years their
score reflected their problems. However it

[Coll/i 1l /led 011 page 88]

KG 4CS's score on 160 should be a new record
(check " All Time Records" next month). Ba rry put
up a 1400 ft. long wire over salt wa ter for the con­
test . Worked everything he heard except KH6HCM.



TOP SCORES

MULTI-OPERATOR

MU LTI TRANSMITTER
I'J9JT 5,517.82~ K 6 R U 3. 133.952

W4 BVV 3.655 .613 W 3 A U 3.009.5~4

W 7R M 3.192.728 YU~N 3.00 3.21 6

MULTI·OPERATOR

SINGLE TRANSMITTER
U K9 A B A 2.335.506 KH6HCM .. 1.405 .2~9

~7AII F 1.771 .056 PJ2HT 1.29 6 .750

U K3 A A O 1 .6~6 . 8 80 V EIASJ 1 .260 .8~0

SINGLE OPERATOR
ALL BAND

KII6RS 2.38 2,5 20 3 B8CR 1.221,29 7
Y RIW 2.16~.110 IIS5AIID 1,169.336
6 D I A A 2.125 .3 54 WIFlIY 1.163.160
V I'2A 1,7~1,~80 W 1BI'W 1.1 54.2 15
KII 61J 1.267.8 01 W 3WJD 1.1 07.332

SINGLE BAND
28 mHz 14 mHz

7Q7A A .4 12. 14 3 I'Y~A I' 836.250
YV 5C V E 194.835 XX61K .499.820
Z E 1BT 1 8 8 . 3 5~ ET3 DS .402.3 60
VK3XB 66.21 6 SM~CMG 367.356
9 H IC H 35.313 V K2A P K 321 .720
UG6GAF 26.509 U A9 DN 306,4~6

21 mHz 7 mHz
V K 6HD .531,35~ K V4 F Z .420 .546
9 F3USA .474.351 K 6 ERT 180 .222
V K 5 0 269.0 10 LA IIAD 1 77.~50

OB~PF 241.~9 1 UG6A D 1 ~0. 868

ZLl IL 226. 195 U A I DZ 138.1 60
G3 HCT 20 5.98 9 O H2QV 131.868

3.5 mHz
W 3M FW 6 1 .2~3

DJ6 RX 58.7 17

Y V 5AW 52.608

LZ I DX 52. 104

K IDIR 5 1.59 1

DJ 5DT .48.209

1.8 mHz
K G4CS 7.88~

DLl CF .4.968

K II'BW 2.9 1 ~

H B9 N L 2.~40

G M 3YOR / a 1.582

O K 1ATP 1.560

Numb er g ro u ps a fter ca ll K1Fl .. 138,890 241 82 133 W3VEQ .. 285.417 389 99 180 W4 GGU " 147.750 274 71 126
lette rs denote the to tow tng : W2DT .. 130,326 230 77 126 W3KT .. 222,704 321 83 165 K400 .. 146.792 245 91 145
Band (A-a ll )S Fin al score . W2UI .. 126.380 268 68 110 K3AI G .. 202.100 326 72 143 K40V .. 143,620 244 77 138
Number of Q o'e. Zones an d WA2lQZ .. 93 .378 211 57 101 W3GRS .. 194 ,964 236 77 131 W40ZFjM4
Countries. Certi f icat e win - WA2BYJ .. 90.080 202 67 93 W3M.W .. 118.782 276 90 159 .. 140 ,694 306 67 11 2
n ers a re l ist ed in bold f ace . (Opr. WB2PGG) W3YCI/3 .. 169 ,800 29 7 66 134 W4DM .. 138.312 251 78 126

K1MFY .. 87.360 238 43 87 WA3NQJ .. 136.796 273 68 11 6 W84GRN .. 127,908 245 76 128
C . W . RESULTS WA2l0 G •• 53.692 153 46 78 W3BYX .. 122, 176 257 54 112 W4NQA .. 119,394 216 71 127

K2CPR .. 46,472 127 61 87 W3AII .. 114,696 229 66 III W4 DQS .. 114 ,409 244 71 120
SINGLE OPERATOR WA2RQH ,. 36,207 158 27 54 W3GHD .. 99,000 212 59 106 K4IA .. 104.075 212 68 11 3

N ORTH AMERICA W2CKR .. 24, 840 100 34 56 K3TGM .. 80.409 194 55 92 W4KFC .. 103,680 201 72 120
W2CVW .. 18, 584 71 38 63 W3FA .. 71 .214 194 52 91 K4NE .. 90, 454 181 72 110

United S ta tes K2DW .. 9,453 52 31 38 W3IJ .. 70,942 189 66 92 K4LDR .. 84,552 195 54 102
WIFBY A W2UJ .. 4,740 45 19 33 K3YVN .. 59,268 162 46 86 W40MW .. 70.840 174 56 98

1.163.160 1016 119 286 WB2PCM .. 121 6 5 6 W3GID .. 58,880 138 63 97 WB4UYD ,. 69,296 177 55 87
(opr. KIIND) WB2VYA 21 100.548 350 28 70 WA3HMM K4JM .. 63,474 173 60 89

WIBPW A VE2 MW/W2 .. 56,304 159 64 80 W4TM R .. 62.678 167 68 86
1.154.215 933130301 .. 65.28 1 232 30 67 W3HVM .. 47.520 127 54 81 K4Cl .. 59,670 156 52 83

WtFEG .. 808,852 801 99 242 WA2Z£1 .. 53,940 214 2' 63 W3DRD .. 27,62 1 98 37 62 W4HOS .. 53.284 134 57 97
KIVTM .. 210,210 329 77 154 WA28PH .. 26.130 144 21 44 W3£VW .. 22,32 1 82 44 57 K4KQ .. 44.770 144 45 76
WI ElD .. 161 ,700 292 68 128 W2EUQ •• 4,312 39 18 26 W3EAN .. 19,388 92 25 49 W84UKA .. 38,640 139 36 69
WA l l KU .. 141.834268 68 134 WN2PWS .. 1.701 30 7 14 W3ARK .. 19,028 101 23 44 WA4LDM .. 36,636 101 56 86
WAIABW .. 128,898254 72117 K21NP 14 73.000 257 30 70 W3CAA .. 11.368 67 20 38 W4WHK .. 32, 294 93 53 81
G3XPM/Wl WB 21QF •• 31, 493 149 27 50 K3RDT .. 8.365 44 27 40 W4WBC .. 30,910 109 49 61

.. 114.632 245 67 111 K3 MBQ12 WA3NNA .. 1,050 52 16 31 K4lRX .. 21,600 88 37 53
WI0 R .. 105,040 183 71 131 .. 8,77 1 66 18 31 W3CBF .. 3,936 41 10 22 W8BZY/ 4
W1WY .. 92. 748 194 66 111 K2LWR 7 115,200 334 31 89 W3QlW .. 2,800 27 15 20 .. 21,527 82 48 55
WICNU .. 60,588 148 43 89 (Dpr. K2DJD) WA3QFN .. 777 14 9 12 K4PR .. 20,6 15 84 41 54
WI FlN .. 56,994 143 67 94 PY7AOD/W2 WA3D NI " 156 7 6 6 K40 RQ .. 19,500 75 46 54
WA IANR " 41, 760 124 46 74 .. 3,003 35 15 2. WAJJYB 21 36.579 144 27 63 W4DXI .. 13,61 2 60 35 47
WI RMl .. 1 ,191 57 17 30 W2YT 3.5 26,103 154 17 52 W3GR M .. 23,270 127 22 43 W4JHK .. 12,696 62 25 44
KI0M E .. 6,903 43 24 35 W2HO .. 4,872 47 13 29 W3PG 14 116,039 333 32 89 K4JYM .. 8,635 58 21 34
K1HVY 21 137.312421 30 82 W2HUG .. 3,328 42 11 21 W3AFM .. 16,000 208 34 91 W4YI C .. 8,413 63 16 31
WN IORl " 2.310 43 8 15 K2VGR .. 2,750 46 9 16 WA3EFH .. 43,316 165 29 69 W4GTS .. 5,650 40 21 29
WI PU .. 260 11 5 5 WAZKW BI2 W3APO 7 4,440 40 12 25 K4AUA .. 5.250 42 22 28
K2LQQ/ 1 .. 1.100 25 8 12 W3MFW WB4DRV .. 5,170 39 23 33

14 38.Z80 153 28 60 WZEQS 1.8 924 23 8 13 3.5 61.243 239 23 68 W4GF .. 4,200 31 21 29
KINDl 7 78,234 267 29 73 W3QOR .. 10,560 90 17 31 W4WRY .. 3.754 31 21 27
KIEUF .. 36.855 141 26 65 W3WJD A 1.107.332 891 128309 W40H .. 2,496 27 18 21
WIWMH .. 432 12 7 11 KILPL/3 .. 788,840 750 116 254 K4T1 G A 763.070 711 118 267 W4KM S .. 2,240 20 20 20
KID1R 3.5 51.591 210 21 66 (Opr. WA3HRV) W4JOR A 621.414 631 118224 W4W$F 28 12.474 77 22 41
WIWAI .. 8,736 71 13 35 W3GRF . , 708,327 678 117 256 K4PQl A 549,687 634 119 208 W4AAV 21 121.652 376 30 82
KIPBW 1.8 2,9IC 36 11 20 W3MWC .. 447, 720 512 99213 WA4MSU W40RT .. 107.910 342 28 81
WI BB .. 987 18 7 14 W3VT .. 407,640 476 109 186 .. 235,382 352 83 155 K4KQS .. 31.441 143 23 50

W3NI .. 400, 156 498 98 186 W4PGW .. 209,076 341 83 145 K4DGJ .. 6.118 46 15 31
K2KUR/ 2 W30V .. 384,474 490 98 180 W4l SH " 196,650 306 76 154 WB4SJE .. 5,500 50 19 25

A 1.003.632 855 129 277 W3CRE .. 364.260 499 9 1 169 W4BJ .. 178.920 292 72 139 W4 RNl .. 2.088 26 11 18
W2DXL A 636,048 676 110 236 W3M FJ .. 342.324 470 88 169 K4El .. 170,375 269 94 141 WB4 PQC L4 6,732 58 19 25
K2QIl .. 302,871 424 91 168 W3NX .. 303,050 392 97 178 K4FW .. 159,174260 75 147 W4K NW .. 3,280 30 17 23
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4' 6<l

26 44

75103

M ellico

AFRICA

H o nd u r a s
A 30,100 187

G uatema la
A 123,478 573

Ba r ba d ol
A 199,716519

Greenland
A 125,715 6 26 58 87
A 32,760 260 26 30

14 55,890 475 18 36

Bermuda
14 14.756 303 10 14

1.8 812 59 3 4

Angola
14 499,820 1267 35 90
7 49,533 299 17 40

K4CYU 7 50,100 192
W4CRW 3.5 28 ,B04 144
K4CKJ .. 10.205 58
W4QCW 1.8 1, 269 29
K4 1XC .. 805 17

K6HIH
W6CYX
K60C
W6CS
W6CNA
K6lP

WA5JMK A 196,095 282
W50 SJ .. 121.360 231
W5LUJ " 110. 349 218
W50 B .. 86 .2 10 18 5
W5QGZ " 37,264 106
W5RKT .. 33.966 116
WB5AAR .• 29.808 104
W5QBM " 23. 158 88
W5HIC " 4 ,089 31
W5RSI " 1.080 21
WA5YFQ " 945 16
K5o\BV 28 19.738104
K5TFG •• 17,612 98
W5WMU/ 5

21 165,880 523
W5GO "77,662256
W5T KS .. 44 .200 178
WB 5BHN " 24 .245 136
W5EQT 14107,985356
WB50 YY .. 89,281 246
W4GHV/ 5

.. 7 .714 49
W5WlQ 7 111,510 374
K5lWl/ 5 " 46 ,812 2 11
WA5RXT " 25,179 122
W5RIQ 3.5 8,673 75
W5K C " 4 ,068 52
K5PFl .. 3.200 43

W7QK .. 26.390 120 51 79 AI..ka
WA70 XQ " 15.385 89 U 44 KLIHIK A 344.829 1019 54 83
W7UBA .. 13.376 73 27 37 KL7MF .. 95.692 484 42 52
WN 7RUY •• 117 17 7 6. Kl7EWA " 55.100 318 39 31
WN7RVA .. 55 8 6 Kl7UM" 9.185 77 21 28
WAICCR Kl7JDO .. 5.550 94 16 14

28 18.309129 19 32
4

KlIHGA 14 3.360 105 9 6
K7UWT 21 510 20 6
W7YTN 14 66,430 261 28 63 A nt igu a
W7DV "38,423 169 27 50 VP2A A 1.741.480 1826 114 280
WJAPN " 34,725 163 27 48 YP2AAP 7 61,460 381 21 47
W] ETZ .. 25 .970 140 22 43
K7CHl " 18. 150126 19 31 Bahamas
K4ZD KI7 " 17. 940 140 18 2228 K48ZH/VP7
W7LAV .. 5.320 49 16 A 27,740 185 33 40
KI l YE .. 1.917 36 12 15 VP7CQ .. 17.739 324 13 14
W7CMQ " 210 7 4 6
W7JlU 7 18.240 119 25 32
W7AYV .. 10,944 108 16 20 8P6DR
K7IOX 1.8 70 20 " 3

WASHYS A 276,885 350 102 191 YP98Y
WB8FNE •• 111.618246 61 101 YP9BO
K8YQW .. 62,883 163 60 93
W80 S0 , . 42,619 138 43 66 Canada
W8GDC . , 30,388 107 41 66 YOIHH 14 102,114 368 31 11
WA8M EM " 24,985 10 3 38 57
W8 BJ .. 3.168 26 23 25 YElAIH A 58.421 201 44 69

Trev, 5W 1A R cong ro tulating Phil, 5W1 AU upo n corn- W8KDI 28 128 6 4 4 VEIE K .. 18 .150 97 3 1 44
, hi f Thi h h WA8QIY 21 129.720399 3\ 84 V'IA' 14 \0.149 73 18 33pletinq IS irst contest. IS wa s t e team t at put W8SRK .. 82,038257 33 80

5W1AR in the Multi Single competition in the phone sec- WB8EAS .. 14 .8 48 92 20 44 vV', 2
2

A
W
V
A
U .~ 34. ,s,0

82'90
'l ~~ ~~ 1:~

, f h h d N Z I d . 8UlU .. ',71 4 78 13 2. '
han a . t e contest. Trev a s returne to ew . e.a on W8CGO .. 4 .182 41 18 22 Y£]8MV A 874,6501055120 237
but Phil has p ro mised to put Sa moa on the air In the WN810T " 1.586 25 11 15 VE3UOT " 992442 16 69 103

ne xt o ne . ::~~~T 1,~ ~~:~~~ ~~~ ~~ ~~ VE3GCO 7 2:856 51 11 13
WB8 1J1 .. 15,718 96 18 40 YE5XC A 26,9BO 175 37 34
w8EW .. 6.996 55 19 25 YE5RA 21 17,976 192 19 23

28 72 W60 KK " 84,390225 68 77 K8EHU 7 « ,462172 30 64 YE5XU 1.8 1, 218 91 .( 3
21 55 W6NKR .. 84.360 184 83 102 WABJUN
20 45 WB6CQY .. 83 .486 179 74 95 3 5 11 067 31 15 36 YE6MI A 19.470 137 31 35
11 16 K6YGS .. 73,746186 63 90 WA8CAl ·" 5'9 45 68 IS 26 VE6APJ 14 10,730134 14 23

8 15 K60R .. 72,520 184 66 74 W81BX " '126 6 5 4 VE6APN" 1.330 33 8 11
W6EYY .. 69.231 194 68

9
'83 K8UOJ 1.8 36 3 3 3 YE7FU 7 53,950485 19 31

93162 K6M P .. 55 .622 154 5 7 (Opr. VE7IG)
85 120 K6CYX .. 54 .162 139 68 85 W9YT A BOO,544 779 125 247
67 116 W6Cl M .. 52 .767 168 59 64 (O pr. K9l BO) YE8SS A 173,746 743 42 67
71 114 W61TD " 49 .022 141 56 67 W9lKJ A 551 ,565 644 106 203 Canal Zo ne
59 78 G3DPX/ W6 K9KDI A 547,566 574 117 230
42 60 .. 46 ,979 155 50 59 W9RER .. 495,1 30 53811 6 21 9 Kl5PN 21 38,352 234 21 47
47 61 WA6l l Y .. 44 .8 50 136 45 70 K9CUY .. 326,937 408 115 188 Co.t. R'- .
46 56 W6 EJ .. 35,990 117 51 67 W91RH "237,237370 92145 ...
20 27 WB6WAV " 34.916 147 42 44 W90 HH .. 2 11,844 316 95 156 TI2WX A 184.338902 45 55
16 14 W60 l .. 34,155 124 42 57 W9SFR .. 184,465311 83131 ..
13 14 W6UFJ .. 29,972 102 58 60 WA9AUM / 9 182.208 329 70 122 Dominican R ep.
24 47 W6JKJ .. 25,338 95 49 54 W9 lVT .. 165 204 264 92 142 HI3XAM A 33,087398 19 22
23 45 W6EJJ .. 22,792 10 5 35 42 W9WYB .. 93;456 194 67 109 HI8lC 3.5 18.690 259 14 21

WA6BVY .. 19,788 106 33 35 W9 DWQ .. 78.888 191 61 91
30 80 W6KYA .. 16.465 68 41 48 W9MMH .. 67,680171 67 93 G ua n t a na mo
30 73 WB6GFJ .. 12,732 62 33 43 W9PH .. 43.9 52 135 52 82 KG4CS 1.8 7,884 143 10 17
26 59 WB6EXW/ 6 W9 HE .. 29,610 116 35 55
23 42 .. 10,350 62 34 35 W9TKV .. 25,650 100 36 59
33 82 W6GBY .. 10,120 76 21 25 K9WTS .. 23 .256 92 47 55 0 u n
36 91 W6JKR .. 8 .073 48 31 2383 K9UI Y .. 13,090 81 36 41 OXSAT

W6M ED .. 4 .059 35 18
25 33 W6RQZ .. 2,262 68 19 20 ~~5~H :: 4 'lJ~ ~: 2: 2~ OX3WQ
30 75 W6EJA .. 1.976 27 12 1

1
4. WB90RE 28 2.046 32 14 17

29 54 W6 Bll .. 1.550 19 16
24 53 WA6NGG W89FJX 14 183,714479 35 99 IG9YN

g ~~ K6Ql ~~ ?~:ID W~ ~~ ~; at~~~u :; ;t~~~ ::: UII
11 21 WA6Gl O .. 45, 280 200 29 51 W9lTO •• 23,976 133 24 48 HRUI

K6Vl "19.440 127 22 32 W9l VH/ 9
W6MA. W6HJ .. 16,980 105 22 38 .. 1,984 24 14 18

WA6JKK " 9 243 88 18 21 W9KYl 3.5
.6S0.

A 1,051 ,072 1070 124 228 W6PM U " 1'586 28 12 14 WB9.UVI9 3, 648 53 10 22 60 1AA
K6NA 14132'888 410 34 79 18 A 2,1 25,354 26n 122251

WA6IV: 883,086 1016 115 203 W68H .. 127:260352 35 91 W9PN[ ·" ~~~ 2~ ; : Puerto R ico
A 790 993 955 105 184 W6UA "111.384 320 36 90

W60 GH .. 784 .320 869 119201 K61H .. 43.254193 26 55 W'HP A 456,323 516 119 210 KP4DJI A 216.006 923 43 68
W6RR .. 765.716 855 115207 K6ERI 7 lBO,222632 31 67 W_JYE .. 22, 413 83 38 55 St. P ierre
WA60 KF .. 400,461 500 III 188 K6YFI •• \1,980 3

894
2100 3123 WA.JBX .. 18.067 82 41 4P FPOCA 61122

W60 QX "347130 4501071 78 K6AHV 3,5 1 ,825 WA_YEr " 8 .448 53 31 3~ A 754,5091879
W6AM .. 207:480 376 88 126 W61 TY .. 9 , 154 80 18 28 Wa GYH .. 7 .897 53 19 34 (Opr. K20JD)
K6QPH .. 188 ,41 0424 71 95 Kfl ARS 28 6. 300 49 21 29
K6AN .. 186.1 20 312104116 W71R A 610,332 604123239 WNf AMD Vir gin b lands
K6SSJ .. 177 ,840 30 5 89 119 W7PHO .. 170,91 8 326 78 109 21 735 21 6 9 KY4AM 28 24,725 269 18 25

(Opr. W6JHV) W7NP .. 168,264342 64 107 WN ' CIQ " 12 2 2 ') KV4Fl 7 420,5461440 28 91
" 164 . 174 363 74 92 W7YBX .. 143, 616305 75 101 KllEKR 14 52,380199 29 6P
.. 125. 064 239 8 1 112 W70 F " 138,726273 78 111 WtlNQQ 7 55,610248 28 5f
" 122 .760 238 73 107 WA7JCB .. 119 .394 270 71 91 WAflVJF .. 12.320 92 20 3~

.. 11 7.660 233 81104 W7L.1F .. 52. 140 167 43 67 WAaYBV " 4.680 44 15 2~

.. 110,055271 57 8e W7GKF .. 46,696 155 45 59 WAf[MS 3.5 5,461 57 15 28 XX6lK

.. 104,562235 72 85 WA7MJJ .. 40,139172 42 47 W'JU .. 3 .520 42 11 21 CR6AI
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17 37

66122
34 84
42 60
40 77
33 32
42 53
19 38
18 22
15 }.4

8 8
20 .t6
26 60
24 28
22 22
17 39
17 22
17 19
11 22
15 18
23 43

17 43
14 41
18 41
17 28
13 30
10 13
8 21
5 8
9 ' 8
9 3.
8 33

11 30
5- 10

64 144
61 123
36 73
17 44

Korea

16.720 112
7,320 68

663 21
405 17
40 4

Thailand

Lebanon
OD5GS A 8.547 79
OD5LX 3.5 6 , 156 80

Tanzania

Cameroun

TOP U,S.A. SCORES

Single Operato r
Ali lland WI FIIY 1.163.160
28 m H2 K5AB V 19,460
2 1 mH2 W5WM U/ 5 165.880
14 m H2.. WII9FJ X 183 .7 14
7 mHz K6ERT 180.222

3.5 mH 2 W3MFW 6 1.243
1.8 mHz K I PBW 2.9 14

Multi-Operator
Single Xmtr K6EBB 1.000.282
M u lti Xmtr W4B VV 3.655.61 3

,--- - - ----- ------ - ---, JAlDUH ..
JA3ERG ..
JA2EG . ,
JA3BCT "
JH3FTQ ..
JA2AAQ

3.5
JA5DOH "

25 30 UA9CAT .. 28.800 193
20 20 UK9YAA .. 22.880 160

6 7 UW9 Pl .. 22.302 152
5 4 UA9CAA .. 11 .835 103
2 2 UA9CBF .. 11.438 102

UA91 F .. 7. 194 80
15.040 131 19 28 UA90U .. 3.94.4 51

429 22 5 6 UA9XV .. 260 18
UA9WAl 7 3.051 56
UA9CM 3.5 41 ,085 330

HM IEJ A 14,278140 29 30 UA9 QAA ,. 37,843324
UW9PT •• 6.560 60
UV90B .. 630 54

10 27
7 20 UWOAF A 264. 516 577

UAOYl A 127,086 506
R yu kyu Island. UAOU" 71.91 0 327

KR6AY UAOYD .. 59.436 236
A 1.015,128 1614 115 192 UAQG F •. 40, 105 368

UAOMI .. 35.815252
UAOBAe •• 20,577 141

HSSABD UAOCAK " 14.360 229
L -' A 1,169,336 1344 123 269 UAOC E .. 5,394 140

UAOZAM " 2.592 70
U.S.S.R. UAOTP 21 52.668404

A. iat ic UAOlAE 14 84.196 391
UAOII .. 46,592 405

87239 UKOCAE " 23.716294
74 189 UAOVG .. 10.304 109
60 143 UWOLI .. 10 ,140 190
63 142 UAOCAV " 9.360 153
15 34 UM SA .. 7,7 55 109
19 49 UAOTD .. 6. 336 105
24 34 UAOABC 7 43 ,23 0 297
14 31
11 32 A r m en ta
14 33 UG6GAF 28 26,509 199 14 35
6 19 UG6JJ 14 41 ,580 262 18 42
8 21 UK6GAE .. 13.035 142 10 23

19 .... UG6AD 7 140,868 637 24 60
12 36
22 43 AzC'rba ijan

8 . 33 UD6CN A 324,480 630
11 29 UD6AM .. 201.664 446
10 27 UD6BW .. 50. 46 7 187
28 78 UD6DGX 7 61 ,671 427

25 55 GC'orRia
~~ ~~ UK6QAA 14 50,652 364
29 63
24 57 Kazakh
25 53 Ul7CT A 307, 714 596
22 48 Ul7Y P .. 45 .21 6 195
17 40 UlnA 28 9,087 112

J apan
TJIAW A 3.304 42 14 14 JA2JW A 738,943 984 101 168 UW9WB

JAI NPV .. 197,676 375 91113 A 1,082,972 1182
Canary Islandl JA6ClO II 168,150 348 78112 UW9Wl .. 707.996967

EA8 BK A 150.384 400 36 90 JA7YAA .. 11 6.874 315 68 83 UA9Cl .. 328. 454 693
JAIANG .. 106 .576 266 72 87 UA900 .. 265.680 490

Ethiopia JA1AD" 101.618 255 66 83 UW9WD .. 31,752242
9F3USA JA7C DV " 100.062258 66 87 UA9CAY .. 24.205 132

21474,351 1217 33 98 JA3MGY .. 97.782282 58 71 UA9MQ .. 12.702 99
(Opr. K3BSY) JA21H .. 83 .956220 58 81 UK9CAQ .. 12. 555 110

ET3DS 14402,360 1129 34 86 JAIAYO .. 67.680226 57 63 UA9WD 28 17,028153
ET3USD .. 204.768 647 32 77 JAINlX .. 60.200 254 42 58 RA9FCA .. 14.570 118

(opr. K9JXW) JA IDOl .. 58. 410183 53 65 UA9CAl .. 11.900 132
9E3USA 7 51,569 328 16 37 JAI FGB .. 52 .4961 49 62 74 UV9DD .. 4.176 50

(opr. WB8JAK) JASFBM .. 47,874 223 37 42 UA90D 21 37,611 250
JA7YDJ .. 47.328169 57 59 UA9TT .. 32.832238

MadC'ira Islandl JAII TX ,. 45,353 137 60 73 UA9NN .. 28 ,340 171
CT3AS A 234 ,956 52" ..9 102 JAIQ Ml .. 38.512 136 57 59 UA9 HM .. 13.635 131
DJ601/Cn JHIORA .. 33,504145 40 56 UV9CD .. 11,920 119

.. 27 ,432133 30 42 JA3CKR .. 23,375 127 42 43 UA9CN .. 11,100120
JA5CEK/3 UA9DN

Malawi .. 19,618 118 34 33 14 306,446 1047
7Q7...... 28 412, 143 1248 26 85 JRlTMG .. 12,768 106 22 26 UA9Bl 14 1"2,400658

JHIlKH " 11.084 75 33 35 UA9JH " 123,574 523
Maur itiul h land JA2IBG " 8 .996 76 22 30 UA9JO .. 72,048 339

3BBC R JA9AMJ .. 8 .478 66 28 26 UA90S .. 68 .4483 11
A 1,221 ,297 1376100 211 JA5YCS " 7,488 64 22 26 UW9AT " 61.641277

3B8DA JA7DSQ .. 4 .554 47 21 25 UV90C .. 45,552 254 59 138
14 76 ,440 321 23 61 JAIX FB " 2.944 42 16 16 UA9M K .. 42. 770 243 30 66

JAI YAQ .. 2,760 53 21 19 UA9 UF " 3.. 921 265 12 27
Republic o f South Africa JA2COO" 1.512 24 13 15 .._. ~~

ZS2RM A 383,328 666 65133 JAlS MA" 1.242 26 11 12
I S2CW " 84,260 265 40 70 JA4GXS .. 1.092 24 11 10
l SIACD 21 12,875175 10 15 JHIHTK " 987 21 11 10
l S61W 1.. 296,880 841 33 87 JH3 FOR " 629 15 9 8
ZS2HI 7 24,843 182 20 29 JA2AJA •• 473 29 7 7

JAl SR 28 9 ,900 87 19 25
R hodeaie JA7Jl " 9 ,592 80 20 24

lEl BT 28188,354 770 23 59 JAIOCA .. 8.282 75 18 23
lE2KV 14255,411 781 32 79 JHI WIX 21 95,732390 30 61
lE8J N .. 150,040 581 28 60 JA3J RI 21 70,384 299 28 55
lEiCY 7 35,420 184 24 46 JA2 1U .. 31.808 181 26 38
lE5JJ 7 34,980 214 21 39 JAI WYZ .. 28 .944 146 27 45

. h N h Af . JA2 ITH " 28,520 170 25 37
Spanis ort nca JA3M VI " 26, 585 162 24 41

EA9ED A 261,000 605 43107 JA ICXW " 13,338 9 1 22 32
JAOSC " 6,372 63 18 18

Swaziland JA3PGY .. 6.292 58 17 26
306AX A 154,628 315 63109 JA3FV .. 5,950 63 17 17

JRI 0 Dr .. 3, 151 49 11 12
JAlXGI I" 198 ,555 735 28 65

SH3lV A 359,196 532 68 154 JA2HHP 14 104,762 394 31 67

Z' m b,', JErCKA •• 78.930 322 32 58
JAI BNW .. 17,640112 24 36

9J2TR 28 7,7 40 73 10 26 JA5FS •• 12 ,483 98 23 34
JAI KNZ .. 9. 516 71 21 31

ASIA JA2HFB .. 8,772 77 22 29
Ceylon JA5BlF " 7,920 82 20 24

4S7AB A 344,148 583 83 155 JAI PTI " 4,940 53 17 21

India 1~t~~AS : : ~' ~~~ ~~ ~~ g The c rew of the " Big G un" 4 M1A, Multi Multi win ne r in
VU2AAA JA IACA " 2: 407 39 12 11 the Phone contest. L. to R. back row: l e slie , YVl PP;AI,005,

869 1t?;.::C~~ 1~:~~o :: ~ '5~= ~~ ~ : ~ ~ G ianni , YV1TPi Bru no, YV1IV; G e orge, YV1BI, Fafa,
VU2CP " 68,700195 38 62 JAI 0 HV 7 80;668 354 31 55 YV1FQ . Fro nt row: Ane stis, YV 1SA; Charles, YV10 Bi
VU2RM 14 77, 164 34 2 30 711:~g~~ ,~ ~:~~~ ~~~ ~r ;~ Rafa el, YVIWY; Ruben , YVIWH; Janusz, Y~llA. That

Iran JA3BKC .. 35,325 190 26 49 exp lai ns w hy the re were no other YVl e ntnes. (Pho to
EP2Dl A 11.946 69 24 42 JAIPPW :: 230, ,'736126 ',8

39
3 26 33

7
7 ree'd too late to use last month.)(opr. YK2AOO) JA6FFV 22
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UL7LAW .. 816 17 5 11 OKIAHZ .. 104,208 213 65 102 OKIAIA .. 252 8 7 7 OH50D .. 7.776 70 20 52
UL7XE 14 46.144279 20 44 OKIARI .. 91,728 324 45 99 OKlAlW OH2BJY .. 6.9 12 67 26 38
ULING .. 31.650239 14 36 OM I CES .. 90,480 402 49 101 3.5 35.588 446 15 47 OH5XD .. 6.420 75 22 38
Ul7WI .. 10.395 109 15 30 OM~BMF " 83,050 323 49 102 OM~HI 3.5 14.663 297 7 36 OH IPG .. 5,408 62 16 42
UL78L 7 78.300396 22 53 OK318U .. 61.680383 30 90 OK3TJI 3.5 14,309 288 9 32 QH8SN .. 5.016 95 18 29
ULINAF .. 42.273 253 17 44 OK IMSP .. 58.608 226 53 91 OKIXJ .. 9,100 251 6 29 OH3KT .. 3,360 50 17 25
UL7JE .. 37,107 290 21 42 OK2881 .. 52, 593200 48 93 OK3TQQ .. 8.388 225 7 29 OH 6ZH .. 3.124 53 14 30
Ul7CAS .. 1.488 36 6 10 OM'KZ .. 50 ,50] 336 37 84 OK3CGI .. 5.928 138 8 30 OH4S0 .. 1.824 57 8 24
Ul7GW 3.5 17,985170 15 40 OK3TBY .. 35.956 253 26 63 OK 3TOA .. 4.380 126 7 23 OH6KH .. 1.102 36 8 21

OK2BEC .. 34.126 246 30 83 OKIAVN .. 2.951 109 5 22 OH4RV .. 980 23 8 12
K irghiz QM2TB .. 25,740 127 37 53 OM3YCA .. 2.808 106 5 21 OH 3MU .. 525 25 6 15

UM8FM A 227.852 616 53 119 OK2lN .. 21,084 197 ' 6 58 OKIAn .. 2.673 89 6 21 OH 2KU .. 272 10 7 9
UM8FJ .. 15.496 140 19 33 OK2BDM .. 19,964102 37 55 OM0 BCI .. 2,668 88 6 23 OH 21P 21 10,808 102 20 36
UM8Fl 14 115,533 464 29 70 OMIlPAB .. 17,476166 27 41 OK2BS A .. 2.629 83 6 26 OH6RC .. 8.960 94 19 37

OMeBK L .. 16,600 190 31 52 OKlIAL .. 2,520 87 5 23 OH 5PI " 8, 424 83 17 37
T a d jik OK3TCV " 14,439 138 41 46 OKIFA I .. 2,482 44 8 26 OH6NH " 4,108 40 19 33

UJ8A8 • 93,824 333 46 73 OM I!lPBM .. 11 ,9881 24 21 33 OK3KPN ,. 2, 128 114 5 19 OH8SP " 3,780 140 5 22
UJ8AW " 18,432 109 23 41 OKIMIN .. 8,220 92 31 46 OK110J .. 1.7 50 72 5 20 OH 2BCO .. 1, 150 28 II 14
UJaJAS 7 20,167 176 11 32 OMIAEH .. 7,800 87 21 39 OKIAVY .. 1.716 57 5 17 OHIXA .. 736 20 7 16

OK2BBJ .. 6,324 38 30 32 OK liAR .. 1.242 53 5 18 OH9TD " 600 20 6 14T u r ko m a n OMI!lIAK .. 6,016 165 9 29 OKIHAF .. 1,000 39 5 20 OH6lV " 584 30 4 14
UHBCS A 278.045 632 42117 OK2PDL .. 5, 646 78 17 30 OK3TBC .. 924 44 4 17 OH 2BW 14 230.560 951 31 79
UH8BO .. 148.212 286 69 138 OK2BEF .. 5,432 61 18 38 OKIICJ .. 760 33 4 12 OH80 8 .. 25,312284 15 41
UH8CJ .. 70,896 235 35 77 OKIAQR " 5,290 98 13 33 OK3QA . , 680 44 5 12 OH7 0V " 17.3401 30 18 50
UH80l I. 85.836 386 28 64 OK2PAC .. 4,116 68 12 37 OKIMAA .. 528 33 2 8 OH 6RX " 7,2451 26 13 32

OK2PAF .. 2,331 29 17 20 OKIHBO .. 429 34 3 10 OH70 Q .. 5,192 57 15 29UzlX'k OKIMAS .. 1.984 28 15 17 OKIAYG .. 416 26 4 12 OH5YF " 3.045 43 13 22
UI8BL • 25.452 160 20 43 OKI0lS .. 1.326 64 6 7 OK3TBR " 176 24 2 60H3B MH .. 2,006 26 14 20
UI80J 14 95.942431 26 63 OK281P .. 1.218 22 13 16 OMlIAR H .. 80 8 4 6 OH 20N " 42 3 3 3
UI BA I 7 10.792 112 14 24 OKIAOU .. 1.107 36 9 18 OK lATP 1.8 1,560 104 3 12 OH 2QV 7 131,868 582 31 68

OK2A LC " 714 44 4 13 OllAOH 1.8 715 68 2 11 OHIVA " 63,360471 26 62
EUROPE OMU BOB OL5ANJ " 671 63 2 9 OH 3LA " 4,773 70 13 30

28 10,860 74 23 37 OL5AOY .. 650 63 2 II OH3B MG " 2,407 75 7 22Ala nd bland s
OM~EE " 9 ,295 68 20 35 OKIDJK .. 546 43 2 II OHIXX 3.5 29.700 361 14 52

OHON I A 358.020 711 76 179 OMMGQ .. 2, 144 26 14 18 OKIAYV .. 495 51 2 9 OH ISH 3.5 29.1 20 403 16 48
OHONJ 7 3,729 100 8 25 OK 2ABU .. 72 6 2 2 OL7AMK .. 481 49 2 11 DH IVl " 11,088 238 11 33

OKlTA 21 68,310285 33 57 OLIAPC " 408 37 2 10 OH2XM .. 6,012 145 7 29Au st r ia OKlICM 21 60.333 280 32 59 OKI FTC " 341 37 2 9 OH 3NB 1.8 248 31 2 6
O£1ZGA A 121.758 254 78145 OK28KU .. 44,880 248 24 42 OUJANU •• 300 39 2 8

OKIDN " 33,345 196 25 40 OllAPI .. 286 35 2 9 F ra nct'Bef gium OK3AS .. 32.118221 25 32 OK 3TAO .. 230 27 3 ~ F8TQ A 156,51 2 564 45 89ONUG A 141.300 434 62118 OMQ'ACF .. 29, 172 156 27 39 OKI KUT .. 220 41 2 8 F8TC " 152.152 524 42 91ON4er 21 480 15 6 10 OK3CHK .. 25,856 155 23 41 Ol4AMU .. 180 21 2 F81M " 90,218 326 51 107Bulgaria OKIZL .. 20,215 121 23 42 OK2BJG " 170 21 2 8 F6BBl .. 60,489 240 44 73
Ll2RF A 120.320 532 44 116 OMIlEA .. 10,947 93 20 21 OKIKBC .. 104 40 2 ~ F6AOI " 58,072 242 44 75
Ll2KPD " 77.532 409 41 101 OK3UN " 3,201 48 13 20 OKIMHS .. 72 12 2 " 21.846 167 21 45F6API
LZllI " 54,908388 26 80 OKlEG 14 54,320 408 25 55 OK2PON .. 30 II 2 4 F6AAS " 6,256 60 22 24
LI2RH " 943 43 9 14 OKlAPJ 14 35,405 263 23 50 Ol8CAG " 24 11 2 4 F2QQ 7 61.845435 24 69
lllKSV 21 156,464 560 33 94 OKIAOV .. 29,250 196 24 51 F9RO 3.5 6,232 133 8 30
ll2KKI .. 38, 016 304 24 42 OK 3ALE " 27,202 198 23 44 Denma rk
LZIAQ 14 38, 480 253 22 58 OMlJB HK .. 24,428 206 21 41 Ol2NU • 51,352 306 31 100 G~rmRny
Ll2GS " 5,840 101 8 32 OK31AI .. 19,832141 23 51 OZ4H .. 28.820 158 48 62 DJ2HH A 741.776 957 100 196Ll INJ 7 36.360 393 17 43 OK 2BNA .. 18,972 195 18 44 016HS " 28,6 11 177 30 69 OJ7Hl A 682,992 1022 100 224LlIKBG " 27,948 370 13 38 OM iIBFS " 12,150102 19 35 27,459 116 42 71013PO " OJ6LV A 627,054 988 96190LZIQR .. 9,933 168 10 33 OM"ATZ " 8,950 108 16 34 OZ5ME " 27,257 188 33 64 OllMD .. 213,246 520 66 132LI2KBI " 2, 964 66 10 16 OK2BOH " 7,084 102 10 34 OZ4HW .. 26, 480 22 1 22 58 OJ4lR .. 192.203489 59 11411IDl 3.5 52.104 593 23 55 OKIAPS .. 5,796 78 15 27 018HC .. 21.372 195 24 54 DlU F .. 167 ,256 377 70 137LZIKKI .. 18,000 375 6 39 OK 31AO .. 3.030 73 10 20 0 77JZ .. 15,040 126 22 72 Ol4 UF " 160,822 394 63 128LIIAG .. 17,800 298 II 39 OKI0BM " 846 21 8 10 01901 " 5,986 108 13 28 Ol6BW .. 152,733 483 51 96OK2BB Q .. 384 28 5 7 OnXG .. 2.774 33 18 20 OJ9JF .. 136,192416 52 76Cz«-hoslovak ia OK3CGT " 48 8 2 4 0 12X .. 2,336 25 16 16 OU EN .. 131.516 291 70 126OK2BYW A 700.422 1112 97 224 OKINR 7 35,259 427 14 55 018BN 14 2,336 41 9 23 Ol 9PE " 104,719 359 49 108OMG'I Q A 558.090 947 100 218 OM3YAX .. 10,440 220 9 31 Ol5CI " 1. 128 40 10 14 OL8YR .. 102,422301 63 103OM2QX A 491,344 817 90 191 OK IAEs .. 9.735 180 7 21 OllGN " 92,8 53 340 52 119OMCO M .. 401 .926 813 81 185 OK2BOL " 3,168 58 9 23 En Kl and OJ 2GG .. 90,684 448 40 59OMlIWC .. 226 ,J16 603 63 135 OK 28QV " 544 26 5 12 G3FXB A 833.519 1056 102 211 OKIYK .. 81.506 248 53 113

G3KWK " 522,158950 85 162 DJ4EJ " 73 ,080 280 49 96
G20 e " 174,4!j2 372 64 158 OLB IH .. 64 ,452 233 40 83
G2AJB " 17,945353 41 90 OllYA " 64,368 227 48 96
G3JKY .. 41.664260 35 77 OJ5AVA " 58,667 304 36 83
G3XTT .. 34,441 245 29 72 DL9PO .. 45,798 191 42 60
G320Q 28 24. 000 ISO 21 39 OJ4HR " 39,528 173 42 80
G2 BOZ " 19,668 133 23 43 OJl lD .. 37,400 164 36 64
G3CWl .. 1,508 23 12 17 OL6GB " 34,710 141 47 75
G3HCT 21 205.989 691 32 87 Ol 9MP .. 33, 660 170 34 56
G3RUX " 79,390451 27 58 Ol 8PG .. 30,020 158 33 62
G3YCT .. 8,17 5 169 10 17 OK4EX .. 28, 449 237 22 65
G3Rli 14 110,510 605 26 60 OL6BP .. 19,019 128 30 61
G3PVA .. 34,880 294 21 43 OK3 KO " 18,31 81 51 31 55
C3 KOB 7 33,600 272 21 64 OL8HA .. 10,902 71 32 47
G4ANR 1.8 1,316 81 3 11 Dl5QK .. 1,140 82 19 51

OLILO .. 5,408 51 19 33
Finland DK5JA .. 4,170 72 18 35

OH8RC A 791,574 1098 100 229 OJ7CX " 726 11 11 11- OH3MK A 112, 194 297 66141 OK2BJ 28 1.412 29 10 13
QH4NM .. 85,383 294 56 123 Dl7AV 21 154,923 522 36 77
OH9RJ " 53,055 230 43 88 OL7AA " 102,11 4355 35 71
OH2LU " 5),012 301 37 96 OJ 3YU " 41.245 221 27 46
OH1N W " 36,480 202 34 94 OURB " 38,678 197 29 54

W9LVT, all bander out of Illinois ond 0 member of the g~~~2
.. 23,904 203 24 72 OL9EY .. 30,144 192 26 38
" 22,680 130 36 54 OK5PI " 25,854 183 22 40

Rockford A.R.A. team, is set-u~ fo r phone as well a s c.w, g~~~~
.. 19,422 170 25 53 IJl 2JO .. 25 ,449 200 20 31.. 19.J16 134 32 49 OL6EN 14 110.344 454 29 75(Get some of the othe r boys In the re next yeo r, Pete I) OH3NR .. 10,804 68 25 49 OlllP .. 16,317 114 21 42
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5 31

6 18

25 60

63 121

12 42

89 130
35 93
19 18
11 11
28 49

6 14

97 239
62 160
76 180
38 98
33 97
37 16
24 51
32 81
30 69
32 11
29 68
26 10
28 64
20 53
28 63
14 40

38100
30 17
24 56
23 51
23 47
11 34
10 31
12 30
9 20

25 62
24 60
14 39
13 31
1 23
5 15
6 19

Y u go, la v ia
46 lU3JS A 46,543 250 38 11

lU3ER 28 18,018 102 27 39
11 lU3NBD 21 34. 254 202 26 40

YUI NVT " 1,332102 14 25
lUI BCO 14 188,892673 36 96

61 106 YUI PCf 1 32. 406 321 16 50
19 45 YU4FDE " 21,440 259 16 48
18 23 YUISF .. 6 ,669 166 8 31
1 9 YUI DAX

16 36 3.5 30,888 506
4 18 U.S.S.R .

European
69 143 UW3HV A 512.208 9 10
60 145 UA3QO A 275.502 838
49 111 UK6AAB A 162.048 336
49 86 UV3WT .. 13,984 368
30 54 UA4BI .. 52.390 256
26 45 UWllW .. 43 ,50521 5
39 50 UW3UH .. 42,930 255
19 24 UA3RO .. 39 ,324211
19 25 UA4MA .. 34 ,749251
34 81 UW6CV .. 34, 402 118
31 14 UKI0AA .. 30,1 49 310
26 56 UA3XN .. 28 ,320 200
24 41 UA3TA .. 24,0 12 150
10 19 UA6HB F .. 2 3,281301
5 22 UA IBM .. 21.658 110

12 24 UA3DAO " 17,388186

6 24 SM2CEW " 2,1 36 112
5 30 SM4CMG
6 28 14367.3561 172
6 24 SM4CNN " 129 ,511 621
5 26 SM2 EKM" 88,960630
5 23 SM5BRS .. 39 ,012 314
5 21 SMIlCGO " 23 ,450 198
5 26 SM6JY " 8 ,505 154
5 11 SM5UQ .. 6 ,68 3 133
4 14 SM4CJY " 5,154 125
4 16 SM6ADW " 5,220 12 1
5 18 SM6AEK 7 67,425336
3 6 SM3CXS .. 18,396 102
3 6 SMITTW .. 14 ,641 115
2 6 SMltQQ .. 9 ,100 151

SM5B NX " 3 ,690 103
SM7All " 1.860 62

62147 SM7EVM" 1,415 54
55 108 SMifoSF
72 131 3.5 7. 380 199
47 96
28 69 Swit urland
25 59 HB9Zl A 126, 144 237
24 64 HB9QA " 47,872 245
33 59 HB9KC .. 2.175 32
22 50 HB9UO .. 1.512 30
2 1 49 HBgoX 21 39. 193 192
22 31 HB9NL 1.8 2, 440 106
11 24
8 15 Wal~,

20 37 GW3SYL A 112.330 564
5 15 GW3NJW

14 17,095 527

1.860 236
1 ,525 210
6,324 169
6,300 205
5,104 200
4 ,236 153
3 , 198 125
2, 449 15
2.288 102
1.260 14
1.200 60
1.058 46

2 16 25
90 10
88 16

S pa in
A 220,174 533
.. 11.968 I L7
.. 4 ,838 5 1

28 640 25
21 52,000 514

7 2.354 107

66126
35 9 1
45 63
16 40
14 28
29 68

9 48

69 154
33 91
56 65
25 53
21 51
11 30
18 55
16 36

~~ ~ ~ W e wo uld hardly co nside r Finla nd a s the idea l spot to
13 29 work 40 mete rs but O H2Q V mo de 6th W orld High,
3~ n which is a nice accomp li shme nt.

8 36

SP8KAF "
62 143 SP9AAB ..
66 143 SP2BRZ ..
58 121 SP8SR "
51 104 SP6UK "
39 89 SP9ENV "
35 19 SP lD MK "
29 1 1 SP6AZT "
22 10 SP9EES "
32 85 SP8AlC ..
35 1 1 SP4no "
33 61 SP6S0 ..
32 49 SP7FAO ..
11 51 SP6GB ..
16 48 SP10QR ..
13 35
13 30 R o m a n ia
16 34 l09APJ A 194.579 659
15 29 YOIDO A 165.119 521
11 24 Y08 FZ .. 154 ,4 51 346
11 21 Y0 7Dl .. 100,81 5406
10 10 Y08DD " 21.728 162

4 8 Y02 RA .. 19 ,740 181
24 45 Y09GP .. 16 ,896 141
28 53 Y0 3AC .. 15,824 85
30 56 Y02AVP .. 13 ,104134
21 41 Y05BQ .. 10 ,500 112
28 43 Y02QY .. 6 ,490 64
2 1 36 Y03YZ .. 5,1451 35
20 23 YORG F .. 1.104 36
19 28 Y03JW 21 15,048 140
15 21 Y08AVB 7 120 35
12 19
II 18 Scotl a n d
13 16 GM3CFS
9 10 35 25,19 3 270 13
9 14 GM 3YORj"

2: 7g 1.8 1.582 11 5 3
31 16
28 66 WIA
25 53 EA2 FA

i~ ~~ EA2C R
15 36 EA2HR
14 39 EASSS
14 34 EA2JJ
15 31
16 30 Swed en
15 25 SM1EAN A 221, 116 573
11 21 SMI ID " 199,260 549
6 16 SMiBOS .. 89,806 360

23 64 SM3BNA .. 44,010 224
11 53 SM7 BUG" 21.084 130
11 39 SM5BKI .. 19,738 116
10 32 SM6 BZE .. 12 ,994 69
1 25 SM6PF .. 5,289 57
6 20 SM5Cl E " 2, 156 25
6 21 SM6AfH 21 123,855 392

14 46 SM6APQ .. 105 ,630 393
10 42 SM50 RW" 31,064 19 7

8 38 SMjfFY .. 8 ,946 55
7 31 SM4WQ " 6, 148104
9 36 SM2 BlY " 5, 103 114
9 36 SM5QU " 4,1 76 73

41 6 16 _
M on a co

1 1.056

Icela n d
6,583 105

336 24

18 ,200 203

••

Ita ly
A 73,950 363
.. 43 ,659 213

21 5.518 86
14 24.816 214

7 28,250 341
966 40

I ,T ,U.

I rela n d
A 1.550 24

14 22,908 302

" 9 ,366 128 12
7 60.781 394 22
" 32,880 214 21
.. 2 1.135 283 17
.. 2 1,352 266 16
" 10 ,860 J55 16

3.5 58.717511 · 16
3 ,5 48 ,209 459 17

" 13 ,100 223 9
1.8 4, 968 219 3

.. 8 16 68 2

EI5F
EI4CF

Ol2JX
DJ5PA
DJ 5JH
OK5PD
DJ8FF
OJ9EG
DJ6RX
DJ 50T
OUKS
OllCF
OJ8WO

TF30J 14
TF3RF ••
WA6EGL/TF

3.5

30
67 JAfFN
59
46 N et h erl a n d s
52 PAlI'ABM A 178.016445

;; ~:~~~ .~ ~g:~i~ ~1~
54 PA9NMH" 16,968 101
41 PAIIUV " 7,056 58
~g PA~NG 14 115,139 590

PA"M IR
DM 2BJD A 297,959 520 90199 3.5 13.623218

48 106
37 63 N orway
58 83 LAGCr A232.366 530
15 57 LA4EJ .. 40.548215
29 46 LA2Q .. 33.417 209

LAlKD .. 28.938 188
29 58 LA90 1 .. 15,912 122
35 41 LA9JD .. 12.0 13 166
30 64 LAI P "9.709 110
37 42 LA1YG .. 8,684 148
12 40 LA3l C .. 2,623 49
20 25 LAINP .. 2,079 25
12 31 L.A8WG 14 22.092267
18 27 LAt H •• 1.406 42
8 21 LAUD 1177.450851
7 7 LA6U •• 5.940 46

23 32 Pola nd
24 30 SP9CTW A 208.280 724
16 41 SP6ASD A 150.898 389
21 40 SP9ABE A 147. 117 440
14 32 SP2AJ O .. 80,445327
6 11 SPBAWP .. 60,672 304
8 27 SP9AGS .. 44 ,232 276
7 20 $P8AFS .. 35,300221

SP3ACB .. 34,132 302
4 24 SPSAFl .. 28.31 4 183
5 23 SP3AIJ .. 23.108130
5 22 SPSARU " 16.07 4 115
5 21 SP9APF .. 16.038 94
4 17 SP2AHD .. 10.064 121
4 19 SPICKF .. 8,832 121

SP9ASS , . 8,448 136
SP8AIS " 5,805 110

52 129 SP IAFU .. 4 ,200 62
41 116 SPI DZ " 3,564 69
63 134 SP2l V " 2 , 100 50
51 112 SP8ASP " 1.984 57
41 99 SP5ATO" 620 II
37 95 SP8EMO" 108 10
21 65 SPIAGE 28 16, 146 95
16 41 SP9ADU 21 51.678 250
25 49 SPI BHX 21 37.668169
20 54 SP2AIB " 24,140 135
31 44 SP5ACN •• 22 ,649 11 1
17 54 SP5P Il .. 11,127130
20 38 SP2APA " 9,546 82
11 32 SP8E:OQ " 8,225 71
8 26 SPIAOD" 7,560 79
8 2 1 SP3BGD " 5, 115 76
7 17 SPI0 TP " 4 ,814 61
5 12 SP3AK " 3,480 41

16 40 SP I BSY" 3, 192 64
8 21 SP9EEE " 1.426 35
1 15 SP2PCX " 407 17
6 24 SP9Kl 14 59,220 331
3 7 SP9EfP 14 55.319 32 1

SP9CTY " 51.418364
SP5SI P .. 46 ,176 333

10 19 SPSAG " 2 1.0 14 142
3 11 SP3 BES " 20.118 243

SP8HR .. 13 ,158 172
14 36 SP6DMJ .. 12 , 116 107

SP5DRH" 9,144108
SP5DOX" 8 ,924 102

12 13 SPIASZ " 7,452 104
14 32 SP9 FEX " 4, 280 60

SP9BIS .. 3,072 53
SP8EST " 1.320 44

42 60 SP5ARN 7 49 ,590 382
22 55 SP3CB .. 17,920 180
12 19 SP3AUl " 14.900 281
19 41 SP2BMX " 6,1 32 118
14 36 SP5ELX .. 3 ,904 100
6 15 SPI DQN " 2,158 81

SP3COQ" 1.188 38
SP90 H 3.5 40. 020 566

4UlITU A 281,316 1 53 70 134 SP6TQ 3.5 25, 480 429
(Opr. W5QNY SPI0 X " 18,168 374

SP5KGT " 16 ,036 383
M alta SP5HS " 14 ,850 320

9HICH 28 35.313 218 25 54 SP9BNY " 14,220 302

H u n ga r y
HA7LF A 118,285 593
HA8UO A 141. 352 584
HA3Gr "1 35, 930 410
HA3GJ " 109 ,047 429
HAI SB " 8 1.116336
HAll U " 64 , 152 320
HAllO .. 29,584 314
HAIMC .. 14 ,0 79 221
HA8VC .. 13,838 160
HA IZG .. 13,616 102
HA5BH .. 10.1 25 13
HA9PB " 9 ,372 116
HAlSX .. 1,482 112
HA7MD 14 11,008185
HAI SN " 5,338 124
HA6N C " 2 ,726 82
HAIVA " 1.326 33
HAtVJ " 340 16
HA,OH/51 27, 272 312
HA!J OD .. 2,552 11
HA5HN " 1.018 41
HA3GD 3.5 4. 290 145
HA90V " 140 20

DM2BTO ••
OM3SU H ..
OM2CHM . ,
DM4WFF ..
OM30 Ml ..
OM4SFF/ P..
DM 2CYO "
DM38E "
OM 4H "
DM5YVl "
OM2CCM "
OM3l 0 G "
DM4CM "
OM4SPl "
DM2CXN 28
OM2BY[ 21
DM3UE "
DM ZBUN

14
DM2AOl "
OM2ATl "
DM2 AVO "
DM4Wl 7
OM5ZVl "
DM 3TRF

3.5
DM4XKl "
OM 30 G8 "
DM3XHF "
OM4WWl "
DM4ZTH ..

16MAT
IPl S0P
12RTI
IPl SBU
15ZCN
14AUM
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37 103

74 98
62 101
34 70

N ew G uine-.
A 386.680 968

C hilt'
A 116.035 348 so 65

2 1 11.895 106 19 20

41 50
27 66
14 34

Multi-Ope rator
S ingl e T ra nsm itter

SOUTH AMERICA

H a wa ii
79182 KH6RS
43 104 • 2,382.520 2977 118 162
39 95 (opr. K2SIl)
25 72 KH61J • 1.267.801 1702 99 152
40 63 KHGGJY 21 49,324 462 18 20
27 56 KH6 HGl " 1.785 42 8 7

~~ :~ M a rsha ll Island.
12 38 KX6EB A 277,689 648 64 87
19 39 (opr . W3KVQ)

22 41
20 34 YK9JV

8 28
19 22 N ew Ze-a la n d
~g ~: lllAMM A 110,253 276 56 87
24 49 zuu 21 226. 195 811 32 6 3
25 46 Zl2AH .. 6, 06 1 107 10 19

24 46
23 54
17 34 A r gentin a
16 24 LU3FG A 431 ,892 836
39 99 lU9FAN .. 319806 675
~~ ~~ LU6FA 14 166:608 538
24 56 Bolivia
17 38 CPI EU A 67.795 260 39 52
18 42
10 44 B ra . il
10 32 PY2flQ A 333.792 487 99 145
27 60 PY7SR .. 147.441 423 47 72
18 46 PY7GAI .. 71 .832 368 33 39
15 48 PY71E .. 72.600285 29 59
12 33 PYICKV" 5,738 52 20 18
15 50 PY7BOW" 1,190 20 7 7
11 4 1 PY4AP 14836,250 1874 37 113
11 38 PY2GGO .. 76.443 JI8 29 54
11 44 PY2FCA .. 55,440 309 23 43
9 39 PY7 BDX .. 37,400233 17 38
6 23 PY2 EWI .. 22 ,176 106 23 49
6 22 PYUBH 7 84.899 398 23 50

I

,

\

•

UAlOF " 11 .298 80
UW3HY .. 14.914 91
uAteE .. 14.608 102
UA30D .. 5.886 74
UA3WI .. 4.408 17
UW3RE .. 4.233 56
UW6AO .. 3,861 72
UV3HD .. 2,881 56
UK6LAQ " 2.516 52
UAI MV .. 1.425 38
UI3RV " 342 16
UW6FI 28 11.664 134
UA3LAS " 7.844 61
UA3QAC " 3.564 49
UA4 HBR " 2,728 60
UW3EH 21 45,440 306
UA3VI .. 23, 010 169
UA4MX ,. 14.600 176
UA3ET .. 12,256 74
UWI BT " 9.312 138
UW3YC .. 9,073 94
UA IMA .. 4.624 98
UA1 ADI" 2.200 70
UURZ 14 149.952 675
UWICX 14 126,984 544
UW6NM .. 13.900437
UK4HAA .. 57.660 317
UK3XAA .. 56 ,217 462
UA4AN •• 55,195396
UAlAAW .. 51.660 321
UA3NP .. 47.090294
UK4LAB .. 46.904351
UV3GW .. 42,788 334
UAGUO .. 29.452 256
UAl elA .. 28 .248261
UW4AD .. 26,455 280
UV3NS .. 24,684 241
UA INR " 22,743199
UA3TAM .. 19,208 187
UA6XAE .. 18,850 253
UV3NN .. 16,414 165
UA3ST .. 14.763 148
UWI OX .. 12 ,040 211
UA6VT .. 7 ,00 3 96
UW3AX .. 6 ,04 5 95
UA3AJ .. 5,952 128
UK3WAA " 1.3 78 53
UA I 0 AE " 1.365 47
UAI0l 7 138,160 709
UA6lAH .. 10. 672 143
UA4PU .. 7,020161
UA4lR .. 1.975 49
UAI ACX " 1.150 35
UK3QAT" 722 29
UW6AT .. 336 20
UA30AK

3.5 23.436 344
UA6Al .. 22.197 371
UA3lM .. 20.115 403
UW6l C •• 14 ,784 312
UAIWAR .. 11.653271

Ukra ine
Uf5BP • 360,963 8 72
UY5CW .. 78.057331
UY5TE .. 63 ,340 372
UY5VA .. 45,784 321
UY500 " 24 ,617 107
UY5DV " 21 ,4U 134
UT5XD .. 17,395 189
UB5lR .. 16.362 96
UB 5QC .. 10 .9 50 153
UB 51BB " 8,958 105
UY5TH .. 6 .489 65
UB51U .. 6,102 63
UT50F .. 3,600 97
UB5VK .. 3.116 30
UY5HB 28 6.486 63
UB5WF 21 66.248 245
UB5E M .. 42.194 314
U85S l .. 32 ,873 229
U85 NO .. 31.640 252
UB5RS .. 15. 812 98
UT5BX .. 14. 229 134
UB 5EF .. 8 .240 88
UY 5DP 14 140,070 603

Scott Redd, 6D1AAj XE11IJ jK0DQ I, o lmost mode 0 Uf5PB .. 76,230 476
clean sweep in this yea r's conte st. (He wa s = 1 on phon e) UB5VY .. 38.325295

5
UT5BW " 34.320 254

cotty is going to blame his = 3 spot in the c.w. brawl UY 5E M .. 20 .515141
on ou r 2 point rule. But think of it this way, we could still UB 5VAA .. 16 .860 160

b
, . I . f II h UB 50[ .. 13.716 143

e glVlOg on y one potnt or a t ose Wj K contacts. UB5HN •• 6 ,468 92
UB5ll 7 100,050 675
U5ARTEK " 50 .240 497

35 58 UKIABB " 8 ,052222 5 28 UB5TO .. 30.744 317
29 53 UA4RT .. 2 .507 95 7 16 UK 5WAS .. 11.430 196
29 59 UA3UK •• 2. 187 81 7 20 UB 5WJ 3. 5 30. 615 385
20 34 UT5MO .. 28.028 48 3
19 39 E stonia UK5VAA .. 27.195496
18 33 UR2QI A 170. 190 641 48 138 UB 5Ml .. 27 .170 404
13 26 UR2JW •• 43 ,775272 33 70 UT5Dl .. 21.74 4 382
14 29 UR2FU 28 1.107 17 12 15 U85UAS " 5,249 167
10 24 UR2QD 21 38.715 235 27 60 U85SG .. 3,052 96
9 16 UR2GT " 15.840 163 14 30 Whit e R uss ia
5 13 UR2HP 14 13.653251 12 29

19 35 UK2RAA 7 9 ,760 186 11 29 UC2WP A 31 2.744 797 77 172 CE3YO
20 33 UR2ll .. 300 14 5 10 UC2TA .. 49 ,0 32 302 28 80 CE2CR
13 20 UR2FQ 3.5 18,050328 10 40 Ug~~S :: ~:8~: I gr : ~ 46
11 20 UR2RX :: 8,855245 55 3

2°8
UC20AA 21 32 ,700 238 25 ;~ OB4PF P eru

25 55 UR2ZN 7,2932 18 UC2RO 14 27,852248 21 21241, 491833 29 72
25 53 45 T . id d & T
14 36 Kal inin~rad UC2WAE " 7,605 177 13 32 rim a o hARO
25 42 UA20M A 190.680 517 65 145 UC2WJ 3 ,5 13,912252 11 36 9Y4VU A 325.080 610 61 119
17 31 UA2EC .. 93,500360 51 119 UC2RZ .. 3,692 132 6 20 VUC2XW .. I 850 67 6 19 e neeuete
16 27 UA2B I 14 432 12 8 10 ' 4M5BPG It. 66.885 258
13 21 UK2FAS 7 30.418397 19 48 OCEANIA YVseVE 28 194.835 709
3~ ~~ Latvia A ust ra l ia YV5AW 3 ,5 52, 608 372

31 80 UQ2CR It. 21.258252 15 54 YK 2BKM A 836.511 1092 93 174
30 70 UQ2MU A 15.825 160 23 52 VK3KX A 471 . 240 973 65 100
29 64 UQ2GW 21 32. 574174 30 59 VK2EO .. 367 ,500651 92 104
23 56 UQ2GQ .. 22 ,176159 24 42 VK6WO A 147. 280 371 59 81
27 56 UQ2PN 3.5 13.338320 7 31 VK5FM A 134. 352425 41 67 NOR T H AMERICA
28 62 UQZGBG " 2 ,599 104 5 18 VK2WO •• 18 ,960 91 27 52
27 58 UQ 2HK .. 1,428 71 4 17 VK4KX .. 7,080 46 26 33 U .S.A .
22 60 YK 3XB 28 66,216366 21 41 WAIHRV 329. 364 469 83169
23 53 L it h u a nia VK6HO 21531,354 1576 32 82 WN1NOJ 84 56 9 5
23 51 UP2NK A 782 652 1104 108 235 VK5NO 21 269,01 0 930 29 69 K2BMI 498.568 572 102 205
ZO 46 UP20X .. 533'566 1034 89 218 VK2APK 14321.720 915 35 85 W2YO 369 ,020 521 92178
17 48 UPZMC .. 13i 825 578 47 118 VK3AHQ 14 178,020 530 35 80 W2MB 32,262 103 43 71
19 49 UP2Bl .. 95 '509 470 40109 VK4AK .. 14,430 76 29 45 WA3HGV 481 ,271 50811 1238
16 41 UP2SA .. 92 :400 504 31 101 VK 3APH 7 81,288 388 25 47 K3YUA 398 ,71 2 495 97 199
17 39 UP20Q .. 65,743350 39100 VK2BQQ/ 2 W3SS 266 ,454 376 90172
15 36 UP2BAA " 26 ,568261 20 62 7 42.347 282 20 33 W3YIK 206 , 108 315 92146
16 42 UP2BAR " 11 ,6 58196 14 44 VK6CT 3 .,~ 4, 257 52 15 18 W4JK 155,820 287 67129
17 40 UP2AG 21 5,699 58 17 24 VK3RJ 56 7 5 3 K6EBB 1,000 .28210 50 114 217
18 25 UK 2BBB 14 22 1,8 36 939 36 88 British Phoen ix Isl a n d s W6NJU 751, 224 79 4 125 214
14 33 UK2PAR .. 60 ,1 37 467 24 53 VRIW A 2 164 110 2417 120 190 W6 DOO 474 ,240 64 5 98 162
10 29 UP2Bl .. 38 ,480296 23 51 ., W6AFI 371,880 573 90 145

7 25 UP2BV .. 16 ,0481 53 16 43 (opr. W6BH Y) K6lY 74 ,094 254 52 54
6 20 UP20U .. 8 ,058 53 6 17 Ca nt on Isla nd W7SFA 969.960 970 123 23 1
5 16 UP2lt.W 7 6.930193 8 27 KB6DA A 4,440 50 11 13 W8FAW 570 .850 62311 2 238

32 78 UP2GF .. 5, 160 100 8 32 (opr . W6BHY) W8BVF 260,500 383 91 159

1~ ~~ ~~~~~P 3"~ 3k~~~ 5U 1 ~ ~: F ij i Island, ~~~~~ ~~:~~~ ~ ~~ ~ 1~~
8 17 UP2BAS .. 36 ,288568 11 45 VR2GE A 137 ,428 532 41 53 K9GSC 51,667 18 7 51 70
6 19 UP2MB .. 11 ,914280 7 31 Fren ch Oceenta W92Y 5,060 34 25 30
7 12 FOIIGO It. 98.095 321 51 64 WA.PRS 59.885 158 61 84
5 11 M old a v ia (opr. W6HJP) Alask a

13 41 ~g~~~N ~ 164.968 826 37 9~ GiU~rt and Ellic~ Island , Kl7AIZ 183. 676 10 52 45 49

9 40 R050AO 28 2t~~~ 1 ~ ~ ~~ ~O YR lAA A 365.400 637 93 177 Canada
9 36 U0 5GR 7 8,400 92 11 37 G u a m VEUSJ 1 260 84
~ 34 U0 50Al KG6JAR It. 537.176 1153 71 95 VEI FO '1 56: 69~ 1 ~~~ 1~: 2n

35 3.5 8.820242 5 30 (opr. W3CHH) VE6AWW 17.034 157 26 25
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ASIA Uebek G e r m a n y UK6L.Al 759.895 975 112 267

I n d ia UKSI"" 437,844 762 66158 DUl<:M 556.698 1010 81 165 UKl AAA 542.620 935 90205
UKBAA I 254,721 495 64 133 Dl 0ww 263.781 610 78 159 Utl3UAA 525.231 990 91 220

VUllN 24,720 133 2& 52 DK2PH 212.856 624 58 138 UK4lAA 374.793 906 78 193

J a pan E UROPE DK 3MG 170.368 432 65 III UK3 LAD 258.940 738 68 152
O l ~ I H 2.997 43 16 21 UKl AAG 247.800 651 81 155

C lub Stat ions Austr ia UK6UAA 162.240 780 56 152
JA3YBF 901.11 2 1221 103171 O£lXRA 359.053 788 73 160 DM2BJF 35.934 263 30 76 UK6WAA 145.260 637 50 130
JA9YOA 705,732 974 105 171 DM2AIC 1,404 39 14 22 UK4FAA 124.992 516 53 115
JA6YAD 195.024 389 85 119 A l o re. UK4WAB 118.590 460 50 127
JAGYAI 23.780 112 41 41 CT2BC 22,088 186 20 24 H u n gary Utll l AB lI S,OS6 498 36 100
JA2YEF 8.932 17 20 24 C lu b Stations UKI AAQ 88,480 382 49 III

B ulgaria HASKDQ 814.524 1240 97212 UK4HAK 51.786 286 29 91
hrad HA4KYH 139.500 549 46 90

UK 4YYY 40.698 294 30 72
4UHF 1,171 ,056 1195 99237

Cl u b Sta t ions
HA3KNA 107.1 34 556 42 95 UK3YAB 36.068 117 53 74

UIKDP 226.154 ssa 39 107 HADKHP 104 .850 495 53 97
UK3MAA 35.460 277 i 1 69

U.S.S.R. l ZIKDZ 188.490 711 53 130 HA8KVG 74,752 423 43 85 UKI CUA 32.204 245 27 70
l ZIKSP 172.236 644 54 132 HA3KMA 72 .078 398 43 80

UA3EAA 22.533 197 24 63
Club Sta tions l Z2KCS 137.030 467 51 142 HA9KOB 70,920 354 40 80 UKIABA 19,890 255 18 47

Asia t ic lZ2KSK 105. 432 593 45 95 HMlKDA 64.976 322 42 89
UK3RAC 9.300 102 18 44

l Z l KEZ 97,811 467 47 110 HA8KWG 51.240 353 25 95
UK3XAM 8.946 115 19 44

UK9A8A 2,335,506 1976 120 299 112KSQ 75.992 388 35 83 HA4KYB 41.944 270 33 74 UK3XAI 7.923 87 19 38
UK9AAO 655.368 926 69 180 lZ2KS 8 32.799 286 22 65 HA9KDZ 29,700 140 41 67 UKnAG 5.456 78 12 32
UK9QAA 577 ,980 800 71 189 112KG B 29.820 316 14 46 UKI ABE 3.680 97 10 22
UK9HAD 561.927 989 69 168 HA8KQX 26 .775 250 25 60
UK9CAE 540.855 798 72 183 Cz«hoslovakia

HA8KCI 25 .818 29 1 20 58
UK9AAA 439,782 708 61 161 HA3YGC 25.478 523 8 38 K al in in gra d

UK9AAG 3 16.206 569 52 146 Oub Stations HA9KQV 11. 529 163 18 45 UK2fAA 693,7181008 99 222
UK9CAM 162. 435 399 52 105 OK3KAG 380,038 789 87 187 HA3KGC 11.118 188 11 35 UK2fAH 69.376 424 37 90
UK9HAC 72.816 349 23 59 OKI KOK/p HAl!l Kl E 10,004 148 18 43
UK9AAC 41.082 206 24 58 279.314 455 95 186 HA7Klf 8.094 80 22 35 La t v ia

UK"CAB 155,295 678 47 72
OMIlKAS 26 1.877 749 66 143

N et herla nd s UK2GAA 346,731 878 73 164
UK~lAA 108.324 506 37 65

OKIKSO/ p UK2GAY 317.025 944 58 167
UK000Q 56,939 357 30 67

164. 186 537 61 126 PI1Pl 45.900 265 35 73 UK2GBY 193.830 623 63 147OKI KKH 65.516 246 49 99UKi1SA8 43.125 326 31 44 QKI KZQ 34.347 236 32 75 Po la nd UK2G BJ 48 ,043 36 1 26 81
UKQCAQ 38.340 U S 29 31 OM3RKB 34.316 267 26 66 SP2PAH 148,407 586 57134UK0CAA 11. 197 321 24 25 L it h u a n ia
UK~CAJ 6.897 175 17 16

OK1KVS 17.654 106 30 6 1 SP9KBH 70.560 334 40 100
OK2 KMB 9.516 177 11 41 SP9KAO 7.4 50 17l 14 36 UK2PAF 595,614 980 99 214UK0CAG 2. 524 67 15 13 OKIKCI 8.73 8 108 13 21 SP5PEK 3.492 75 17 19 UK2PAN 31.066 249 29 69

Arm e n ia
OKI KUF 1.886 41 11 30

UK6GAA 2. 484 38 10 17
Sweden U k ra ine

Denmark 5K5AL 750,375 1084 112 263 UK51AZ 1,152,315 1354 124 311
A l erba ija n

025QU 23, 845 199 31 64 SK6AW 387.091 621 87 182 UK5MAA 533 .390 1033 87 199

UK6DAU 130,302 352 36 78 SK7CE 91.68 5 318 64 101 UK5JAl 309 .505 707 73 166
Engl a nd W a le. UK5EAG 251 .853 808 58 143

Geor gia
G3SS0 794.220 1188 97213 GW3UC B 1.408 128 2 9 UK5QAA 170,442 77 3 40 113
G4Al E/ A 378.750 879 69 133 UK51 CA 99.085 528 35 98

UK6FAX 3,864 62 6 17 Y Ull:osla v ia UK5MAG 82.360 413 39 103
F a roe h la nd s 'U51QR 235.503 77 2 60131 UK5EAQ 76.120 496 30 80

K a l a k h OY6FRA 255.680 1073 49 139 YU l EXV 198.548 478 72 124
UK5EAC 31.04 2 258 24 55

UK7GAA 432,61 2 810 74 170 YU2CBM 130.662 540 46 107 UK5JBK 14.514 189 19 63
UK7EAA 167.384 495 39 83 F in la nd YU4ECJ 3.1 02 76 11 22

UK5MAB 11,682 143 11 42
UK7JAA 132.923 566 39 80 OH IVR 603,306 884 102 261UK7PAA 74.293 289 30 67 OH 5UX 85. 064 290 56 140 U.S.S.R. W h it e R ussia
UK7TAA/D 36.608 248 11 35 OH3AG 63.504 333 39 105 UK2ABC 283,003 872 73 128

OH7AA 59.060 329 40 90 Clu b Stations UK20 AA 78.720 482 31 92K irgh il OH7RC 26.525 154 37 78 E u ro pea n UK2AAA 2. 454 104 6 11
UK8NNN 3,605 103 16 19 OH2BMB J7.922 235 25 62 UK3AAO 1,646,880 1484 134 336

579.497
366.046

CLUB SCORES
United Siale.

Frankford Radio Club 25,652,71 2
Poto m ac Va lley R ad io C lub 24.698.644
Southern Califo rn ia DX C lub 20.812.130
Weste rn W ash ington DX Club 14 .921 ,43 5
Northern California DX C lub 14.781 .01 8
Golden T ria ngle DX C lub (Fla.) 8.555.3 73
Richa rd son Wireless Klub (T ex.) 7.869.97 1
M u rph y's M arauders (Conn.) 6.6 12.839
Northern Ill ino is DX Assoc 4 .548.699
M ad River R ad io Club (O hio) 4 .445.574
Virginia Ce ntu ry C lub 1.590 .74 3

o rth Je rsey DX Assoc 1.337.373
Rock fo rd A m ateur Rad io Ac. (III .) 1.244.202
Twin C ity DX Associ at io n (M inn.) 867.987
Ohio Va lley Amateu r R ad io A ssoc. .. 861. 111
128 Contest C lub (Mass.) 6 18.934
Flo rida DX C lub 528,457
So u theastern DX C lub (Ga .) 4 80,977
w est Pa rk R ad io ps ( O h io ) 383.023
Blosso m land A .R .A. {M ich .} 286,4 14
Centra l Virgin ia DX C lub 28 1.455
Delta DX Associat ion (La.) 277 ,427
Dallas Amateur R ad io C lub {Tex.) 44.1 97

Canada
Ed monton DX C lu b .
Calgary D X C lub .

Foreign Club5
Rhein-Ruh r DX Assoc. (G erm .) 14.813 .626
Rad io C luh Venezolano 12.037.908
Honol ul u DX C lub 10.549.054
Saar-Pfa lz DX C lub (G e rrn .) 7.550.7 12
C helyabinsk Rad io C lub (USS R) 7.524 .657
K aunas Po lytech ni k R .C. (Li th .) 3.283.469
Y U DX C lub (Yugoslavia) 3.00 3.2 16
Suddeutsche DX Group (G erm.) 2.1 87.653
S P DX Club (Po la nd ) 1,796.830
Lampertheim D X G rou p (G erm .) 1.67 8.3 87
Ki e l Canal R ad io C lub (G errn .) 1,332.320
Vasteras Amateu r R.C. (Sweden) 1.100 .0 20
Leningrad R adio Club (USSR) 1.0 34,952
Chubu Inst itu te A .R.C . (Japa n ) 1,025.655
SK5AJ Co ntest Club (Sweden) 860.802
D ubro vnik A. R .C. (Y ugoslavia) 8 14.332
M U5a5hi Instute A.R .C. (Japan) 272.805
Swiss DX Club , , 99,966
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We we re happy to see a few Novices in this yea r's con­
test. OX conta cts are ha rd to come by on the novice
frequencie s, but WN81 0 T managed to score-up 15
countries on 21 mHz. Ed said he will be in there fighting

it out wi th the Generals next yea r.

IN. OH3KZ. OH3MN . OH3YC. OHSUX & OH21C, OH5VK.
OH7AA: Club. OH7RC & OH7 RH, OH7SX. OY6FRA: OY2 H•
OY2J, OY3 B, OY3 H. OY4 R. OY5NS, OY5Q. OZ5QU & OZ40V
PIlPT: 3 cprs. PJ2HT & PAOLOU . PJ2A RI. SK5A L: SM5BGK.
SM SDFM. SM SDKH. SMOCER. SMOoSG. SMOGM . SK&AW:
SM6COG. SM6CJK. SM6CMU. SM 6CN X. SM6CVE. SK7CE:
SM7ACN. SM70 SD, SM70BV. SM7DCW. SM70 NL. SM7·
DXX. SM7E BC. SM7ECM. SP2 PAH: SP2AVE. SP2BKF. VEl·
A SJ & VE1ACV. VEloH . VElFO: VEIAFN. VE1AGX. VEIAI.
VE1MX. VElOM. VElTG. VE IXW. VEGAWW & VE6AN E. VU2­
IN & VU2UR. YV5JQR: YU5CX, YU SCZ. YUSNCF. WA INRV &
WAIKZE. WA1LAK. WN I NDJ & W NI OQT. K2BMI & WA2·
KHL WB 2RWY. WB2WID. WB2ZER. W2MB & WB2YEW.
W2YD & W2BHM, W2HZY. K2A IO. WA3HGV & K3N EZ. WA3·
KZQ, WA30 VC. WA3RAP. K3YUA & WA3MHD. W3SS & K3·
JlK. K3 U Z, W3 EVW. W3YIK & K3J LI. W4JK & WB4FTI.
K6EBB & W6RGG. WA6SII . WB6KIG. W6NJU & WA6EPQ.
W6DOO & W6KG. W6AFI & K6LOA. W6UZX. W6YU S. K6LY:
WB4 LEK. WB6ZSB. WB9BXV. w 1SFA & W1DL. W7VY. VE7­
ZZ. W88VF & K8VTO. W8FAW & WA8YVR. W8BVF & K8TVO.
K9GSC & K9PKQ. K9HDP & WB9BPG. W9DY: W9DWQ. WA­
90M N, WA9VO L. WAOPRS & WAOVPN . 4Z4HF: 4X4WN ,
4X4XX. 4Z4AG. 4Z4 BR. 4Z4DZ. 4Z4NKX.

Mu lti-operator Multi Transmitter
DLOll: DJ2YE. DJ4TJ. OJ SPE. OLOKF: OJ3UM. DJ OVH. DJ8·
FR. DJ4FZ, OJ7SW. OL2ZT. oJ SAZ. DJ 3JB. DJ 6TN, DLlFL
DLOPG: o K3 BJ, DK5KM . DK10V. DL6WE, DJ 6T K. oJ9 IE.
DJlFC. DJ9TO. DJ6AU. JAIYAn: Club . JA2 YEF: JA2NUO.
JA2UJC. JASF"UC, JA2QJG, JH2FM K. JA2KKA. JA2QOF,
JA2HKR. JH2IJS. JA3 Z8E: JA3 AA. JA3IW. JA3 AUQ. JA3·
BRO. JA3GAC. JA3 JEW. K3HTZ & VE3BAW. WA3LNM, K3 ·
KPV. K3J YZ & WA3HTQ. W3FZV, WA3GUI. WA3MJF. K4CG:
WA4 KJR . K3WUW. K20BW. WA3QGV. K60ZL. W4HIR. K6RU
& K6UA. W6MUR. W6NAD, K6BC£. K6MOG. K6SEN , K6VZA.
WA60 HJ . W B6VEJ . OH IAA: OHINK, OHISS. OH I N H. OH1 ·
SY. OH 1W R. OH 1RG. OH 1KF. OH IVO & OH 1VT. OH I PS.
OH1QP. OH2BD. OH3AA: OH2BGD. OH 2DT. OH3I R. OH3I U.
OH3J R. OH3KW. OH3 PE. OH3TO. OH3UO, OH3WZ. OH3XT,
OH3XZ. OH6TI. OH90R. PE2EVO: PAOAAC. PAOBE. PAOBW ,
PAOGD. PAOI B. PAOJVM , PAOKVN , PAOMS. PAOPAZ. PAO·
PFW. PAO RCT. PAORE. pAOTY. PJ9JT: WlTX, WI SG. WIBIH ,
W4BNU. K4BAI. WB4 RUA. SK5AA: SMSACO. SM5BFJ, SM5·
oUL SM5ENP. SM 5EOD. SM 5EOS. SM"SESP. SMSESL.
SM 5EUL SM5WI. SK5AJ : SMSAD. SM5BNZ. SMSCAK, SM5­
CBN. SM5CEU, SM5CNQ. SM 5DJZ. SM5DUS. SM5EXE.
W3AU & K3EST. W3ZKH. W3M VB, WA3IAQ. WA3CVU. K3·
RU Q. OJlUS. W3GM & W3N OH . W3GHM. W3KV. W3FHR.
WA2WLN. W3JSX. K3 WJ V. W3GPE & W3GLY. W3YUW,
WA30SZ. W3TV & W3AOH. W3VW. W4GIV. WA3ATX & WA3·
COJ. WA3MPH. WA3LRN & WA3LRO. WA3NN A. WA3JLT.
WA3CRN . W4BVV & K2UFT. K2UYG. K3GJD. K3NPV. W3­
BQV. W3WZL. K4GKO. K4VDL. W4YHO. W4KXV & W4H IR.
W4WS & W4ETO. W4LCP. K2UME. W4ZCB. K4THA. W5KFL
& WA50CN . K5LZO. WA 5LES. W5IVN . W7RM & K7VPF,
K7HTZ. K7JCA. W7YGN. K6J QJ. WA7 FOL. K7JJ L, W 5QQS'
YUON: YU3BU. YU3CV. YU3EJ. YU 3EO. YU3EY. YU3TF •
YU3TVP.YU3~. YU3TYX. YU 3CAB.

I!'-.... ~ e.. -'

1,187.2591830 115258
633,596 1259 94 208
513,229 1191 78 179
93,936 432 48 104

PE2EYO
OHIVQ
SK5AA
OLOII

SOUTH AMERICA
PJ9JT 5.517.8244463123293

The following were submit·
t ed as check logs .
OJOTA , OL9 EY, o M2AC L.
DM2ADC, oM2AXC, DM2·
CGH, oM2CJJ, oM2oEO.
DM2oGO. DM2DRO, DM2·
DZH. DM2EML. DM2EXH.
DM3MMA, DM3RM, DM3UE.
D3 M USG, DM3XU E, DM4FG,
oM4XNL. DM4ZEL, OMS·
VBN. G3MWZ. HA1ZU, HA2·
KRB, HA3KGJ, HA3KMF. HA­
3 PE, HA4KXG, HA5FA . HA5­
JI . HA5YAH. HA8KVB. HAS·
U X. HA90X. LA 201 . LA8NC.
OH2B H U . OH2 BMC. OK l o
FAR, OK3CEA. OK3EQ, OLl·
ASE . OMOHR. OMOSKU, OZ·
3Q. PYIBTX. SM3AT. SM5­
RH. SM1TO. SPIBLE. SPI ·
CTN . SP1EFU . SP2oVA. SP3­
CMX . SP30WE. SP5EN A.
SP6BFK , SP6RT. SP8AQ N.
UA IDX, U A3DL. UA3GO. UA­
3VA. UA3VAS. UA4AY. UA4·
PAG, UA6HZ. UA91 0. UA()..
UU . UB5NAG. UBSPS. UBS·

SA P. UB5VL. UC2AI . UJ8AL.
K3XAG. UK3XA U. UK4NAA.

UK5EAP. UK5WAA, UK6H BA.
UK9 LAY, UL1-0285. U05AP.
UQ5AP. UQ2CC. UR2HB. UT­
5HP. UV9DU . UV9DX. UV9­
VC . UW3VV. VEl DB . VPZ·
GLE. VU 20MR. W3CTE. W4·
UDS /O, W 9 I WX. Y07N A.
ZEIBL.

,. . -
.J. ~ .....,

~.:.'- ,. .

E UROPE
3,003, 216 3292 125 331
2.282.779 2592121311
1.810.708 2211 126310
1.761.8162116 122 314
1,528,1301855 128 317
1,332,3202199 110 242

JA2YEF
JA3lSE
JA1YAG

YUON
DlOPG
SK5Al
OH l oU
OH3AA
DlOKF

KH6HCM
1.405,2491916100 151

SOUTH AMERICA
N etherland s A n t illes

PJ2HT 1.296.750 1718 77 170

Multi-O p era tor
M ulti Transmitter

NORTH AMERICA
W4BVV 3,655,613 2098 162 449
W]RM 3.192.7282273 158 339
K6RU 3.133.952 2181 155357
WlAU 3.009.54" 2034 .47 381
W3GM 2. 733.675 1865 152 313
W4WS 1.713.9481340131322
W3GPE 1.663,875 1266 132 327
K4CG 1.631,232 1236 136 336
K3JYZ 1.23 1.186 1130 115267
W3TV 1,098.1701000116 270
K3HTl 1.041,572 918129275
WAJATX 918.372 870 112 265
W5KFl 404.128 530 105 181
W4KXV 388.512 480 101 187
WA3l RN 343,398 475 85 178

ASIA
421 .968 700 98 138
416.990 654 98 147
272, 805 541 81 114

H awaii

Not many Yl's in this year's contest, but leela put the
mic. a side for the c.w. weekend a nd put VU2CP on the
a ir in he r f irst contest. Hope to see you again next year

l e e10.

OCEANIA

Station Operator5

Multi-operator Single Transmitter
CT28C: 2 o p rs . OK2 PH & OK3BO. DK3MG & OJ9MH .
oKIKC. DK6NJ. DLSCM & oL8CH. DLOIH: DK4VY. DK5HP.
DLOWW: DK7FC. DK7FO. DL2LW. OL3ZA. DM2AIC & OM3·
RGC. OM2BJF & DM3WYF. G3SS0: G2HOU , G3IFB. G3PEO.
G3SNN . G8KG. G4ALE/4: G3 SJX . G3UFY. G3VYI . G3WRR.
GW3 UCB: G3WKH, G3WXS. H A5KOQ: HA 5DE, HA5FI , HAS·
FM. HA5HO. KH6HCM & KH6GQW. KL7AIZ: K30AR, Kl·
RHN. K8JHW. WB2WGX, WB50JU. WB9H RQ. OE1XRA:
OEIJBA. OE1ZK. OE3l1. OE3TL OH1VR & OH3Yl. OH2BM B:
OH2BOM . OH2BIG. OH3AG: OH3HA. OH3HC. OH 31 F, OH3-
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Voltage Independent Ramp Generator
BY JOHN J. NAGLE,* K4KJ

Fig. l-Circuit of a simple linear romp generator.
Repetition frequency is controlled by R3 and is

independent of supply voltage.

pulse amplitude. Inc reasing the resistance
will increase the sync pulse amplitude but
will also increase the capacitor discharge
time, thereby limiting the high frequency
operation of the circuit. There is little to be
gained however, by making the value of
this resistor much smaller than the intrinsic
resistance of the uni-junction,

The output wave-forms are shown in fig. 2
while fig. 3 shows one possible mounting con­
figuration using a 5-pair terminal board. The
circuit readily lends itself to p-c board con­
struction.

T liE following circuit has proven to be con­
venient when one needs a free-running ramp
generator having .excellent linearity and a
repetition frequency independent of supply
vol tage variations.

The circuit consists o f a capacitor, C2
which is charged through a PNP transistor,
Q" with an unbypassed emitter resistor, R,.
The combination of the normally high output
resistance of Q, and the un bypassed emitter
resistor causes QI to ac t as a co nstant current
generator with an output resistance of several
megohms. Because o f this very high charging
resistance the linearity of the ra mp is very
good.

The capacitor, C", is d ischarged by the uni­
junctio n Q". A small resistor in the B, lead ,
R2 provides a synch ronizing pulse during re­
trace,

In operation C2 is charged by the constant
current through QI causing a linear increase
in the voltage across C", when this voltage
reaches the threshold voltage of Q 2 the uni­
junction conducts thereby discharging C2 and
the cycle begins again. The discharge current
flowing through the 39 ohm resistor R2 sup­
plies a synchro nizing pulse for external use.
The valve o f 39 ohms for R 2 is a compromise
between the ramp retrace time and the sync

° 12330 Lawyers Road, Herndon. VA 22070

.,
20K
2 • •

.,
2 .2 K,- •.' ?\O

2~613

f-'e- 0,

; ::::: c, ~2N2

"I mf
100 11',

Eben C,
O.1 m f .,
100 11'. 3.,,"

• 20v.c1 .c.

Ra mp
Output

160

Synch.
Pulse
o."tpul

Fig . 2-(Top) Scope photograph of ramp gener­
ator output waveform. (Bottom) Synchronizing
pulse o utput. The vertical scale is 2. 5 volts per
centimeter and the horizontal scale is 1.4 v.lcm.

[Continued on Page 98J

Fig. 3-The romp generator is shown mounted on
a 5-pair terminal board. The variable resistor R3

is not shown since it is remotely mounted.
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Considerations For
Solid State Linear VFO's

BY JACK PEROLO,* PY2PEIC

T ilEv.f.o. is undoubtedly one of the most
critical pieces o f any stat ion. T his article dis­
cusses various construction techniques con­
sistent with current state of the art.

The theoretical expression relating the fre­
quency f of a tuned circuit with its capaci­
tance C and inductance L is a second degree
alTair, reading:

1
f =2"'VtC (I)

By definition, a second degree equation is not
li near. Consequently, if one wants a linear
frequency output from a tuned circuit, it will
be necessary to introduce the correcting
(non-linear) compensation either into the L
or the C of the system.

Such compensations arc basically empiri­
cal, and require some precautions to be per·
fo rmed properly. In any event, be the L or
the C the pa ra meter chosen as a variable, one
cannot expect to come up with a fi rst class
v.f.o, unless, at design time, all the essential
aspects of the circuit were duly taken into
consideration. The notes that follow are the
summary of the observations made on the 16
linear v.f.o.'s I have built up to this date.

• P.O. Box 2390, Sao Paulo, Brazil

Initial Design Criteria
Depending on the overall project require­

ments it is often wise to jot down the basic
characteristics that the v.f.o. should have ; th is
is particularly important when the overall
system design requires some sort of compro­
mising, either because of component avail­
ability, space, cost, frequency coverage, etc.

The main items to consider are:
I. Mechanical faci lities available.
2. Frequency (or band ) of opera tio n.
3. Frequency coverage (range) .
4. Components available.
5. Stability and repeat abil ity requirements.
6. Output power.

I put in first place the availabili ty of mech­
anical facilities as this is a basic limit in build­
ing a top notch v.f.o. In case convenient me­
chanical facili ties arc not available, one can
remedy relying more heavily on commercial '
components, but at a sacrifice of cos t and,
quite often, o f size and shape of the fini shed
v.f.o.

An alternate solution will be to hunt a round
for surplus components that sui t themselves
to a particular project. When it comes to
gears, it will be almost a necessity to rely on
surplus; in fact commercial miniature gears

All these receivers have built in linear v.f.o.'s with mechanical digital frequency reed-cu t . The re­
ceiver at left uses a single gang variable capacitor driven by a home built loaded worm gear. The
receiver a t center (with its converter on top) uses a single gang variable driven by a surplus SCR·274N
loaded worm gear. The receiver at right uses again a surpl us loaded worm gear and a 4·gang
variable, being a monocontrol affair. In all cases, v.f.o. capacitors were fil ed, the linea r coverage
being 500 to 700 kHz, with a linearity of 0.5 kHz or better. W arm up drift is negligible, bei ng only

detectable with a frequency counter.
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4 03216 24
Time ( MItlu' II'

11
Cury, B: Vl lf " 6.7'1.d.c. r·o·

~
Vo " ' 3.2 •.
V•• -2.B 'I.

- - -+----1

Cur.... A: VIIf - !!I.2'1.d.t. r.; .

Vr - - 2 .7 '1.

V. " - 2 .0 '1.

o

1-- --1--1 L---. Output To
~ Burter

Fig. l-Ba sic v.I.c. circuit, cove ring 2,955-3,955
kHz.

r
I

e.e.VolloO' I Re gula ted)

quency read-out, a 1.0 m Hz coverage v.t.o.
would be a necessity, to take real advantage
of the counter direct reading capabilities.

Y.f.o. stability is generally an essential re­
quirement. T he supply voltage must be reg­
ulated and the v. I.o. components must be
mechanicall y sturdy and firm ly secured in
place. Silver mica capacitors arc a must, too .
Facto rs that at times do not receive the atten­
tion they deserve are feedback level and over­
d rivi ng. The amount of feedback necessary
to kcep any oscillator running reflects on the
circuit stabil ity and should be object of care­
ful observations prior to attempting the line­
arization of the v.f.o.

Overdriving, even at an insignificant level ,
does contribute to instabili ty as shown by the
curves accompanying the circui t of fig . I. .

In both cases the readings were taken with
a frequency meter. O ne can observe that after
40 minutes o f opera tion, as per the conditions
o f Curve A, the v.f.o. had d rifted about 50
H z from a cold start, whereas when the con­
di tions were changed to those at Curve B, in
about 15 m inutes the v.f.o, had already drift­
ed I kHz, without slowing down. Consequent.
Iy, if more output power from the v.f.o. is
needed, one should consider adding ampli­
fiers, properly cascaded, after the v.f.o., but
never even think about overdrivi ng it.

Shield ing must also be thought of be fore­
hand, as a minimal parasitic capacitance ( as

(
• 200 -1-1~=f.=::-::i:==*==1

_ -20~~-
i! - 400 · <,- -600-: - oool-- - i
Q - 1000

-1200
- 14 0 0

o!-- -!:-- -:':-- --:!':-- -f.:-- --f:,

' Lee, J. G., "M ixer Spurious Frequency Anal y­
sis," CQ , September 1965, p. 42.
Perala, J., "An Analytical Approach to Mixer
Spurious Evaluation," CQ, August 1971 , p. 24.

(offered by Boston G ear. Sterling. and oth­
ers ) arc extremely ex pensive by amateurs
standards. and the possibility to home-build
quality gears is beyond reach for the most.

The frequenc y of operation will be a fune­
tion of the system coverage and design . As a
general rule. I would recommend as first
choiee a frequency between 2.0 and 8.0 mHz.
Below 2.0 mH z a wide coverage can only be
obtai ned at the expense of bulky components.
and even so, with limit ations. An additiona l
source o f trouble are the smalle r increments
at wh ich harmonics are gene rated that may
lead to internal spurious in the overall system.

On the other end, problems do appear as
the freq uency is increased: stabili ty deterio­
rates and mech anical tol erances become quite
severe. A further source of headaches is at
times the fact that , depending on the conver­
sio n schemes used, by mixing frequencies
below and above the v.f.o., one may have dial
read ings of different directions ti.e, in one
case the frequency goes up by turning the
dial in a clockwise direct ion, whereas for
anothe r band the opposi te occurs). In any
case, I do recommend some frequency analy­
sis before starting construction, to make Sli fe

the combination of frequencies chosen is the
best for a given situation, and also to know in
advance where to look for spurious and how
to handle them. Art icles on this matter have
already appeared on CQ.'

T he frequency coverage must be selected
as a function of the overall system in which
the v.f.o, is going to operate. N o matter
wh ether a capacitance tuned or a permeabi l­
ity tuned un it w ill be chosen, design , con­
struction, and linearization difficulties in­
crease with wider coverage. A v.f.o. linear
over 200 kHz offers o nly moderat e problems
of linearization; a coverage of 500-600 kHz
already poses substantial d ifficult ies, whereas
a v.f. o. spanning linearly 1.0 mHz or more is
a form idable undertaking, both mechanically
and electrically.

In fac t, as the co verage increases, the fre­
quency linearization of the unit beco mes
more delicate and time consuming; the d.
output may vary from o ne end to the other of
the band, and the need for a buffer becomes
imperative. In spite of these difficulties, if one
were to build a continuous coverage commu­
nication receiver with mechan ical digital Ire-
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caused, for ins ta nce, by the shield on the v.I.o.
coil ) m ay throw oil hours of work on linear­
ization. The parasitic capacitance effect on
the v.f.o. coil is often caused by the receiver's
metallic cabine t, a nd only a careful prelim­
inary study of the situation minimizes the
problem.

The repeata bil ity of the v. f.o, is also known
as backlash, being essent iall y a funct ion of
the mechanical construction. Spring loaded
SCI-Ups arc necessary to keep backlash down.

Permeabil ity vs. Capacitance Tuning
After the preliminary considerat ions above,

one has to decide on whether his v.f.o, will
be permeability o r capacitance tuned.

I enjoy linearizing ( by plat e filing ) a capa­
cit ance tuned v.f.o., but musl admit that a
permeabil ity tuned affair has some adva n­
tages. I discuss some pros and cons below.
Should one consider a wide cove rage v.f.o.
(600 kHz or more ), I would defin ite ly rec­
ommend a capacitance tun ed affair. In such
a case, it is mandatory to use a high quality
variable ca pacitor of the low torque variety
with bearings at both ends. Wide plate spaci ng
is al so helpful , as tiny, almost invisible burrs
from the fili ng are less likely to shorl the
capacitor. Filing is 10 be done gently, sta rting
from th e high ( in frequency) end, proceed­
ing slowly, and using a fine fi le. After filing,
all burrs are removed with steel wool and
with a brush ; then the v.I.o. can be energized
and checked against a frequ ency counter or
any other suitable means. One should then
mark with a pencil on the lateral plates where
m ore fi ling is needed, and start over. By fili ng,
I ge ne ra ll y bring m y un its 10 within I kHz
from the desi red frequency, and then I slop
fi ling and proceed to fi ne adjustment by slight­
ly bending the rotor lateral plates; this pro-

cedure has the advantage of being a reversible
one, whereas fili ng is not.

As a matter of precaution, I always set all
screws of the v.I.o, with nail lacquer prior to
start filing 10 make sure that nothi ng will go
loose in th e process. A small cardboard t ray,
located be low th e variable, will help 10 avoid
having metallic filings all over, a potentia l
cause o f short circuits. The linearization of a
v.f.o, will typically take 5-8 hours, depending
on circumstances.

A pe rmeabil ity tuned v.f.o. is ge ne rally less
mechanically invol ved and, conseque ntly, it
is more economical and can be made smaller.
Series coils- are necessary to ach ieve the
proper Li e ratio dur ing linearization.

Also important is to use a coil of high
length-to-diameter ratio, so that the m ove­
ment of the slug will not have a noticeable
effect on the coil end th at is, evidently, a non­
linear spot. An additional precaution, in this
respect , is to have the slug of the series co il
far away from the main coi l, as to minimize
secondary effects and interact ion of the series
coil slug over the main coil and vice versa.

Among the techniques used for linearizing
th e v.f.o., one can try to move the coil wind­
ing or to rewind the whole coil a t a d illerent
spaci ng. T he major problem h ere is th at ( in
opposi tion to capacitor fi ling ) any coil m odi­
fica tion will require starling all over from the
beginni ng, as any prio r wo rk is lost, A dose of
patience is necessary to achieve results.

Backlash-wise, a permeability tuned v.f.o,
can often be made to stric ter tolerances than
a capacitance tuned one.

[continued on page 901

"That is, in series with the main co il. For more
detail s, refer to the art icle, "A Solid State Perme­
ability T uned V.F.O. with Digital Frequency
Read-Out," J. Perolo, CQ, October 1970, P. 18.

Table I-Characteristics Comparison of Capacitance and Permeability Tuned VFO's

Characteristic

Electrical stability

Mechanical stability
Aging

Linear Frequency
C overage

Repeatability
( Backlash )

Cost
Size

64 • CO • Septembe r, 1972

Capacitance tuned

Good
G ood

Excellent

Up to 1.0 mHz
or more

100-200 Hz,
typical

H igh
Large

Permeability tuned

Excellen t
Excellenl

Good
Difficult if more

tha n 600 kHz

Below 100 Hz,
typical

Low

Small



FANTASTIC BARGAIN

SAVE $40.00

onthe COBRA Pf-l
Police/Fire Monitor

professional

NOW$79.95
This fabulous top' performing monitor radio regular.
ly sells for $119.95. But House of Power has
acquired a fine lot of PF·ls, brand new in factory­
sealed cartons with full manufacturer's warranty,
and we're passing the savings on to our customers.

You save a full $40 by ordering your PF-l , whil e
they last, at just $79.95. Why pay more when the
Cobra PF·' gives you top qual ity at this incred ib ly
low price? Just look at these features:

Now you can hear about all the exci t ing events in your town as they happen. Traf f ic jams,
robberies, dangerous criminals at large. Exact deta ils of the latest fire. Hazardous storm
warn ings .. . before it 's too late.

I t 's amazingl T he new Cobra PF- l monitors government AM and FM VHF channels and lots
more. Does it better t han any other radio. All at a price you can afford.

Un li ke other monitors, you receive all f requencies on both high and low bands as easy as
tun ing a radio. And in addition to manual tuning, push button crystal control is available at a
preselected frequency of your cho ice on each band - a feature usually offered on ly in the most

expens ive rad ios. Crystals available from all electronics distributors.
So w hy sett le for less? Exclusive noise limiting ci rcui ts reduce ignition interference and insure

qu iet operat ion. And the ultimate in new sol id state circu it design gives y ou top reach, setect­
ivitv and dependabil ity.

Even the ex teri or is modern .. . perfect for any decor or auto interior.

NO DEALERS OR DISTRIBUTORS, PLEASE!

Order Today.

The supply is limited.

HOUSE OF POWER
P. O. Box 3 06. Merrick. N. Y. 11566

And here's an added bargain.

A beaut iful Cobra telescoping
w h i p a ntenna that regularly

sells fo r 58.95 yours fo r j u st
54.95 wit h you r PF·l monitor .

Th is an te nna is designed to

mount d irectly on the PF-I
antenna terminal.

September, 1972 • CQ • 6S



BY JERRY HAGEN,* WA6GLD

A NOTHER fall season of DX is just around
the corner so it is time to finish up the antenna
projects for the DX and contest season. DX
emphasis should shift to 20 and 40 meters,
however, after an outstanding spring on 28
mHz, 10 meter buffs are hoping for another
good fall.

De Ext ra
Du ring the past year there has been much

comment on spo rtsmanship in DXing, espe­
ci ally relative to QRMing of DXpedition sta­
tions operating in the region of 141 95 kHz
where W/ K s.s.b. operation is not authorized.
During some DXpeditions the co nstant chat­
ter and uncomplementary remarks of W/K's
on the frequency is simply disgusting. Need­
less to say, this ope ra tion has a rrouscd the

· P.O. Box 1271 , Covnia, California 91722

luis, CE3AG ope rates from the aTH of W5QBM.
He was the f irst amateur to operate from Easter
Island and was very active in Contests from CE3AG.
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attention of all, including the FCC. Our FCC
Chief, W4BWhas urged the amateur tovolun­
ta irly clean up this activity or measures such
as automatic fD equipment might become
necessary for all amateur radio equipment.
T here is much that can be said about this
~ubject. and others relating to sportsmanshi p
In DXmg, however, one editorial co mes to
mind. The following editorial was written by
WA5LES in the WG DXC Bullet in in 1967
and is particularly timely: "You know, f have
heard some pretty discouraging talk among
DXers around the country lately. Everyone
seems down and out because of DXpcdition
controversy. because there aren't many expe­
ditions going, or because they can't work the
DX on the first call. DXing and Ham Rad io
in general is the greatest fraterna l organiza­
tion in the world. Ham radio is built on a
premise of unselfish dedication to furthering
the state of the art and the sta te of worldwide
fellowship. When we let selfishness, bigotry
and politics start hindering ou r judgement and
marring our image, we can cook our own
goose in a big hurry. Let's stop resigning from
DXCC , A RRL and DXing in general and
eithe r voice our opinion constructively or
keep quiet unt il th ings get back to normal.
We have some tremendous DXpeditions
coming tip and conditions a re good, so smile!"
So, when you have the urge to fl ip the trans­
miller v.f.o. down to 141 95 kHz and put in
your two cents worth, be sure to think of the
value of a pen ny!

Country Status
The following note on th e countries list

appeared in the Inte rnational DX Association
Newsletter in February 197 1. The author,
Bud , K3RLY humorously but concisely sta tes
his objection to proposed DXCC list changes:

Joe Hiller, W40PM
With great sadness we report the

death of Joe Hiller, W40PM, July 2,
1972 at Portsmouth Naval Hospital in
Virginia. Joe was one of the worlds
most active and respected DXers. He
was a member of the original CQ DX
Awards Advisory Committee formed in
1967, and had led the CQ WPX Hono r
Rolls in the SSB, CW, and Mixed cate­
gories since their inception. He will be
sorely missed by his friends all over
the world.



,

"I gather from talking to a member of the
OXCC adviso ry comm ittee that the countries
list is going to get a face lifting, with the un­
claimed rocks gett ing the axe. One member
told me that the mail was three to one in favor
of such delet ion. My vote was one aga inst. It
is so very difficult to set up crite ria and the
ink is not d ry on the proclamation unt il you
have sta rted making exceptions. For example
Spratly is not claimed by one country-its
claimed by half a dozen. If you wait until
some country clearly has ju risdiction estab­
Iishcd none of us may ever work it. Govern­
ments have been harassed by OXers to do all
kinds of things-if we do this th ing we will
have to start working on them to claim wet
rocks. I have already wri tten Tonga to get
them to claim Minerva reef. I'm kidding o f
course, but on second thought- why not?
Then there is the old saw about ind ividuals
setting themselves up as the sole ruler of a
piece of mother eart h. Who wants Bane du
Geyser? As I have sa id it before-let it alone
-it's bad enough now."

Bud's belief is quite popular with many
OXers and represents the best a rgument for
not changing the OXCC list-namely it is
established and well kn own, so wh y make a
change. As reported in the June CQ OX
Column, this sta nd was unanimously con­
cluded by the OX Forum at the California
OX Confere nce. The other position advo-

The CQ OX Award Program

C.W. OX
93 ......WA3 NQJ

2XS.S.B. OX
t 151 0 H2VZ 215 K4AEH

211... W5QBM 216 UW~I E

212 ZL4CR 217 ,WA2HSX
213 Z08HAL 218 .. 12AON
2t4 9VIPM

CQ OX Endorsements
2XS.S.B.

310-1T9JT: 300-WA2HSX: 275-OKI­
~ I P: 200-WA4HHW. WA6TAX: 150-03­
TLV. ZL4CR. 12AON.
28 mHz- K4I UV, W5QBM. WA2HSX.

Complete rules for the CQ ox Award
Program may be found on page 58 of the
January, 1971 issue. Application blanks and
copies of the rules may be obtained by send­
ing a busine ss size sel f-addressed stamped
envelope to the A ward M anager. P.O. Box
1271 Covina, Ca. 91722 or to the OX Editor.
f Omined from the D ecember 1971 listings.

Gerard, operator of F88XX In 1970 provided
snappy opera tion on both s.s.b. ond e.w. The
QSl manager is F2MO who kindly provided this

photo.

cates eliminati ng countries which are not
claimed o r do no! meet present mileage or
governmental administration requirements.

In 1971 the ARRL OX Advisory Commit­
tee asked for comme nts by OXers and the
resultsappea r to have been a recommendat ion
to give the Countries list the "face lifting" as
outlined in K3RLY 's comment. As of this
date, 110 changes have been made to the
OXCC List and no announcement o f recom­
mendations have been made by the OXCC
Advisory Committee. In view of the time
lapse since the Co mm ittee began their survey.
it could be concluded that any changes have

0)
I------ -

W6EJJ takes a turn at Armed Fa rces Day Stat ion
KD6USA while WA6GlD observes. Ope ra tion was
conducted from the South EI Monte Army Reserve
Center a nd 2927 QSO's with 73 different cou n-

tries were made.
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CQ DX AWARD HONOR ROLL
The CQ DX Award Honor Roll recognizes those DXers who have submitted proof of confir­
mations with 274 or more countries for the mode indicated. The ARRL DXCC Country List,
LESS DELETED COUNT RIES, is used as the country standa rd. Effective with this listing all
scores reflect the deletion of the Ryukyu Islands (Okinawa) . This country was deleted from
the DXCC Countries list effective IS May 72 and after this date QSO's with the Ryukyu Islands
will count as Japan.

W6ID 318
K6EC 31 7
W8LY 310
VK 3AHQ 307
W40PM 307
K6LEB 307

TI2HP 320
W2TP 320
W9ILW 320
DL90H 319
WA2RAU 319
K2F L 3 18
W3NKM 31 8
K6LGF 31 8
W6REH 31 8
IM MU 317
K6YRA 317
G3 FKM 31 6
SMSSB 31 6
W6RKP 3 16
W3DJZ 3 14
W40PM 3 14
W6E UF 314
18KDB 313
W6KTE 3 13
W9DWQ 313
W6YMV 312
WA2EOQ 31 1

C.W.
W4IC 307
WM UB 30S
DL3RK 303
ON4QX 300
W6ISQ 29S
K1SHN 294

2XS.S.B.

W4IC 311
W6NJ U 311
ZS6LW 311
W9JT 3 10
XE1 AE 310
IT9JT 309
VE2WY 309
G3 DO 308
F2 MO 307
VE3ACD 307
II AA 306
K6EC 30S
II ZV 303
W6KZS 303
W6FW 30 1
W9QLD 301
K4HJ E 300
WA2HSX 300
KH6BB 300
G3 RWQ 299
OZ3SK 299
K 1SHN 299

WA6EPQ 293
W4BQY 290
W6NJ U 290
WA6MWG 279
WA8DXA 278

K4RTA 299
YSI O 299
ZL3 NS 299
F9MS 298
WA6MWG 297
VE3GMT 294
XE2YP 293
WB2RLK 291
ZLI AGO 289
W~YDB 288
HPIJC 284
W9KRU 283
WA~KDI 281
OE2EGL 279
K8GQG 279
WA!ICPX 277
WA3IKK 275
Wt~SFU 275
DLl J\1D 274
G3 WW 274
K9L UI 274
OKIMP 274

The WAZ Program
5.5.B. WAZ

1000 .wSQBM 1003 UQ2AN
lool.. UA9EU 1004 UA3 HB
1002 UW6LC

C.W.-Phone WAZ
3370......I1SZE 3378 K4CKA
337 1......5H 3LV 3379 VK3HE
3372 .w6CLS 3380 UA4AN
3373 KP4BJD 338 1.. UKSEAG
3374 SPSATO 3382 UA6UO
337S G I6YM 3383 U KS VAA
3376 PY2BCQ 3384 UKS IAI
3377 WB4DOY 3385... UQ2GW

Phone WAZ
478......LA4 CM

Complete W A Z rules are shown on pgs,
64-66 of the June, 1970 issue of CQ. Applica­
tion bl anks and reprints of the rules may be
obtained by sending a sel f-addressed. stamped
envelope to DX Editor, P.O. Box 205, Winter
Haven, FL 33880.
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been sti fled for o ne reason or another. So
Bud, don't wo rry!

From West Africa
The OM /XYL team of WB2AQC and

WB2BAV have completed a tr ip to West
Africa a nd perhaps OM George will prepare
another article such as the "Hams Vacation
G uide to the Caribbean" which appea red in
the M arch a nd A pril issues of CQ . In the
meantime the following notes were received
from G eorge. " In N ouakchott. capi ta l of
M auritan ia we o pe rated as WB2AQC /5T5
a nd WB2BA V / 5T5. In D akar, Senegal , we
got some upside calls, 6W~/WB2AQC and
6W~/WB2BAV which caused some co nfu­
sion o n the bands! ( But good for WPX! )
When we got to the ai rport in D akar to fly to
Bathurst, Gam bia we were told that the flight
was cancelled and that the next flight might
be tomorrow or after! So we took a taxi to
Gam bia where we were ass igned ZD3R and
ZD3S. In Sierra Leone we signed 9L1 G P and
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Milos, OKIMP is one of Europe's fo remost OXe rs
and holds WAZ. W PX. 5BOXCC and is an the

CO 2XSSB OX Award Honor Roll

Akl rc , JAlAG is the holder of WAZ. WPX. OXCC
and Japans top OXen with 328 countries con­

firmed.

DXer Comment
The following comments were received

from Bob. W6H UR. relat ive to this editors
com ment on operation from W A6GLD/ ·
6Y5 L : " I must d isagree with your com ments
in the M arch issue. You say " lit tle was to be

.J L-J l J •
I 0-

0
•

•
•

a._.
• •

The WPX Program

2XS.S.B. WPX
690 WA5VDH 694 VE7TL
69 1.. ,WB2MQI 695 UW~IE

692 \V\lUCK 696 UM8FM
693 SVIGA

VPX
42 UA3·170-45

WPX Endorsements
SSB: Il ZV- 700. W6AOI. WA2HSX- 500.

KC6WS-450. WA9VGY. WA4TMP­
400. UW~I E-350.

elY: W4IC-700. W9IR H- 600. K5ABV.
W3URE- 500.

Mixed: DLJ RK. W2NUT- IOOO. W4BQY­
850. W9IRH. WB4KZG- 650. W2MB­
550. PY2BCQ- 500. DJ 2WF- 450.

80 Meters: OK3CEK.
20 M eters: SP5 HS. OK3BT. K5ABV. UC2-

WC. uwere. KC6WS.
/5 M eters: K5ABV. YU IAG.
/ 0 M eters: K5ABV.
Asia: K4IEX. KC6WS.
Europe: SP5HS. OK3CEK. K5ABV. UK9·

HAil. UC2WC. UQ2DB. UK3AAC. WA5­
VDH . UWIlIE.

Oceania: KC6WS. K5ABV. UW~IE. W4­
CRW.

C.W. WPX
11 73 0 K3C EK 11 80 UQ2DB
1174 WA5VSL 118 l... UA IHY
11 75 K5ABV 11 82 UK5EAG
1176 KIDI<K 1183 UA3VA
1177 G3JZV 1184 UK3AAC
1178 UK9HAB 1185 UV3A P
1179 UC2WG

Mixed WPX
335 K2HWF 337 ZD8HAL
336 UW~IE 338 EP2DX

339 DJ2WF

Complete rules for WPX. WPNX. and
VPX may be found on page 67 of the Febru­
ary, 1972 issue . Application blanks and re­
prints o f the rules may be obtained by sending
a business size self-addressed. stamped enve­
lope to Award Manager. P.O. Box 1271 .
Covina . Ca. 19722 or to the DX Editor.

9L1 RP. Ross. 9L1GC and M ike. 9L1 MF. In
Liberia we operated from the QTH of Robert.
EL2DFon a rubberpiantation signingEL2AV
a nd EL2AU . T he Ivory Coast operation sign­
ing TU4A B and TU4AC was made from the
QTH of Sully. TU2BX. Operation in Togo
was from the QTH of 5VZYH using the calls
5VZAA and 5VZBB. We are ta king lo ts o f
photos and having a great t ime !"
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U-I L-Vla UA-ILN
VOZK() Via V0 2AI
VPZLY- Via V E3U MV
VPZVAN - V ia K2FJ

( W2T MI)
VPZ~f(l-V ia KV4A M
VP2GA E- V ia K3NEZ
VSSJA- Via K3HLY
YU3A AY- V ia W3URA
YJ l!IItV- V ia G5HV
YJSUO- Vi a lOIS
YJ 8GH - V ia W6ANN
YV7A V- V ia WtiT CQ
ZD3R-Via W B2AQC
ZOL3 ' V ia W B2AQC
ZDSJIi - Via WA3FNK
QZFIAA - V iR. K2MUU
30Z ...M - Via W7YBX
3D6A K-Via KP.cIlKY
HoI7AV- Via W6TCQ
WBZAQCfST5-Vla

WB2AQ C
WB2UA Vf5TS-Via

WB2BAV
5V ZA A - Vla WB2AQC
5VZBB-Via WB2UAV
7X2 BK-Via W5LUJ
SP 6A H- Via VE3G MT
9J2 11 1-Via WA2CRD
9 L1GP - V la WB2AQC
9LIE" -Via WB2BAV
3AOA.' I- Not Via W-INJ F
Wn-t US A & WR4 USA-

Via WHYT, P.O. Box
SOl Miami Sprinll's ,
F L 33166

ments should have been more 'specifi ca lly
oriented to contest operating rather than to
DXpedition opera ting. For the contest period
the objective was to com pile the maximum
number of contacts rather than wo rk a par­
ticular area of the world . With good signal
strength such as from 6Y 5 to W land, the
West Coast was not at a great disadvantage
because proper timing o f calls can make a
big difference. When operating in G ermany,
DA IJP commented that K6YRA was usually
one of the first thru a pileup with well timed
calls even though his signal was two to three
S units down from other W6's. However,
when signals arc poor or pileups large, split
frequency a nd call a rea ope ra tions would be
advantageous to obtai n contacts with a par­
ticula r area of the world.

PLEASE USE YOUR ZIP
CODE NUMBER ON All

CORRESPONDENCE

QSL Informotion

WPXNews
T he Dade County Amateur Public Service

Co rps will sponsor spec ial event stat ions dur­
ing the Presidential Election Conventions .
The call WD4USA will be used fo r the Demo­
cratic Pa rty Convent ion a nd WR4 USA will
be used for the Republican Party Co nve ntion.
QSL's will be handled via the Dade County
A PSC, W4 EHW.

A2C RD- V ia WA2CRIJ
A5IK" -V ia W6KNH
CR3RY-Vi. CTI RY
t-:L2A U- V i. WB2AQC
F.1.2AV- ViaWB2AQC
ET3DS - V ia VE2DCY
...:T3 DS-Vi. V E2J)CY
F.T3GK- Via \\'2BCU
ET3JII - V ia W BlHCL
ET3 USA- V ia W4NJ F
. :T3 USE- V i. K!'llRC
EA5LA/F V ia EA 5CV
F~I7AA-Via K.a CDZ
t'OORV- V i. GSR V
FOOWU- Via DJ 51{T
"'''8eW- V ia VgSNW
.....OV(l - Via W2NQ
IIUOXJ L-V ia DJ 5HV
IIUOXJQ- V ia K3SSC
111 8X GM- V ia W3HIZ
IM OUGJ - V ia IInGJ
JDIACF- V ia J A10 AF
JDIADK- V ia J A IK SO
JDIYAA- V ia JA tWU
JY 9EA- V ia S M5EA C
JY9GIt- V ia DK-IPP
KB6DA- V ia W6CU F
liI>6USA- V ia W6AN N
005F)I- V ia W 8 2IS L
OJOSU F- Box I, Marie.

hamm , Fin lan d
PJ 8DX- V ia K2FJ

(W2T MI)
TG9NJ - V ia K-I UQC
TNSBK- V ia JA 4BLY
TU-t A B-Via WB2AQC
T U-IAG-V la WB2AQC

,
c

•

This member of the c.w. WPX Honor Roll is Bill,
W 8KPl. The rig is Collins with a 400 watt home­

mad e final.

gai ned by list, split freque ncy or call area
operation." T his conflicts with your own
sta tement later in the article which states
"East Coast signals were ca r-shattering on all
bands with second layer of mid-west right
behind." How about us West Coast boys and
low power sta tions in all di stricts? I a m heart­
ily in favor o f split frequency operation a nd
call area operation of all DXpedit ions. If
necessary, by K, W, WA & WB if pileups a re
too great. It is my unders tand ing that the
main purpose of a DXpedition is to clear up
the area fo r all DXers who need that pa rt ic­
ular area."

In re ply, it m ust be stated that Bob has a
valid a rgument, a nd that perhaps the com-

,-- --- - - ---- ----- ----,. "
" bring joy to "
I your little corner \
I 01 the world ... I
I I
I I

! Plant a tree for i

! tomorrow!I
I

I for detai ls, wri te:
I

: The NaIionoI Atbor Dey Fooodolion
I
I 80 . 100 Arbor Lodge I
" Nebraska City, Nebraska 68401 I, "' , - - - - - --- - - - ---- - - - - - - ;



Propagat ion

BY GEORGE ]ACOBS,* W3ASK

T ilEplateau in solar activity reported in
last month 's column continues. The Swiss
Federal Solar Observatory reports a monthly
mean sunspot number of 78 for May, 1972.
T his results in a 12-mont h running smoothed
suns pot number of 68 centered on November,
1971 . The solar cycle is based upon smoothed
sunspot numbers, which take into account
solar activity over a 12-month period.

T he prese nt sola r cycle has remained
practicall y constant between May and Nov­
ember, 197 1. T he following a re the recorded
smoothed numbers for this per iod :

Smoothed Sunspot
Month-1 97 1 Number

May 68
June 67
July 66
August 65
September 66
October 67
November 68
This plateau should result in a propagation

bonus to radio amateurs during the next
severa l months. If solar activity had declined
as originally expected, there would have been
litt le likel ihood for world wide OX openings
on 10 meters and there would have been a
significa nt reduction in 15 meter OX open­
ings. As a resul t of the plateau, solar activity
is expected to be h igh enough this fa ll and
winter to support a large number of OX
open ings on 10 meters, a nd 15 meters should
be the optim um OX band during most of the
daylight peri od. OX propagation conditions
arc expected to favor 20 meters during the
su nrise period and again during the late a fter­
noon and early evening, while 40 meters
should provide optimum OX propagation
conditio ns during most of the hours of dark­
ness.

* t 1307 Clara Street, Silver Spring, Md. 20902.

LAST MINUTE FORECAST
Da y-ta-Da !! Condi t ions Ex pected For

S eptember, 1911
llat ing & Fo recast Quality

Propagation Index (4) (3) (2) (1)

Date
A bove N ormal: Sept. 4. 5. 14, A A C e

23 , 25-26
N ormal: Sept. 2-3, 10-13, 16-17, B CD E

19-20. 22, 24 , 27. 29-30
Below Normal: Sept . 1. 6. 9 . C D E F.

Hi , 18, 21, 28
Distu rbed : Se pt . 7-8 D D E E
Where expected signal quality is :
A-~xeell('nt opening, excep t ionally strong, steady

Signals .
B - Good openi nJ:t. moderately st.rong signals with

little fading an d noise.
C- Fair opening, signals between moderately st.rong

and weak , with some fading and noise.
D-Poor opening, signals weak w ith considerable

fading an d noise .
E- No opening expected.

How To USE 'rrus FORECAS T

1. Fi nd propagation index associated wi th partic­
ula r band opening f rom P ropagation Charts appear­
ing on the followi na pag'es,

2. With the propaga tion in dex . use the above table
to find the expected signal quality associated w ith
the particula r opening for any day o f the month.
Fo r example. a ll opentees shown in the Charts with
a propaga tion index of (3) w ill be excellent on Sept
14. but only fa ir on Sept. 9. etc. .

Seasonal pro pagat ion cha nges usually take
place on the h .f, amateur bands from about
mid-Septem ber through mid-October. During
this period, a n increasing number of OX
openings can be expected during the daylight
hours on 10, 15 and 20 meters, although these
bands will close somewha t earlier than during
the mid-summer months. Improved nighttime
OX propagation conditions arc also forecast
fo r 40, 80 a nd 160 meters, with considerably
lower stat ic levels and with these bands re­
maining open somewhat longer in the north­
ern hemisphere as the hours o f darkness in­
crease.

A seasonal im provement on long DX open­
ings between the temperate regions of the
northern and southern hemi spheres is also
expected from mid-September through at
least mid- October. This should result in more
frequency openings between the USA a nd
such areas as South America, Australasia,
South Asia and South A frica , on all bnds be­
tween 10 and 40 meters, with some long OX
openings a lso possible on 80 and perhaps 160
meters as well.

Because of the marked changes in propa­
gation condit ions expec ted during September,
th is month's column conta ins both OX and
Short-Skip Propagation Charts. The Short­
Skip Charts are valid for both Septem ber and
October, while the OX charts a re valid from
September 15 through October 15.
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I. N il 09-13 (O-I) 07-09 (l) 07-09 (1-0)
09-13 (1 -2) 09-12 (2-0)
13·14 (1).2) 12-14 (2·1)
14-21 (O· I) 14-16 (1·2)

16-1 8 (1)
18-21 0-0)

CQ Short-Sk ip Propagation Cha rt

September and October, 1972

Local Standard T ime At Path Mid-Point

( 24-Hour Time System )

While T E propagat ion favors the southern
half of the United States, during September
openings should be possible from almost all
areas of the country.

Although summertime sporadic-E ioniza­
tion is expected to fall off considerably during
September, some 6-meter short-skip openings
may still be possible over distances ranging
between approximately 1000 and 1300 miles.
While these openings may take place at any­
time, they are more likely to occur before
noon and during the earl y evening hours.

Auroral activity often increase during Sep­
tember, and this could produce some 6 and 2
meter openings resulting from the ionization
assoc iated with auroral displays. Check the
"Last Minute Forecast" at the beginning of
this column for periods that are forecast to
be disturbed or below normal, as these are the
days on which au roral type openings arc
most likely to occur during the month.
Auroral-scatter openings last from several
minutes to an hour or so, and are usually
characterized by weak to moderately stro ng
signals often badl y disto rted by flutter fading.

No major meteor showers will occur dur­
ing September, and few, if any meteor-scatter
openings are likely on the v.h.f. bands.

CQ OX Contest Special
This year's CQ Worldwide OX Contest will

be held on the following dates:
October 28-29 Phone section
November 25-26 Cw. section

Following the practice of the past 2 1 years.
next month's Propagation column will be de­
voted to a special, comprehensive forecast
which will cover both sections of the Contest.

73, George, W3ASK

How To USE THE SHORT_SKIP CHARTS
1. In the S hort-Skip Chart. the predicted t imet! ol

openings can be l ound unde r the a p propria te d is­
tance column o f a particular Meter band (1 0 through
160 Mete r s ) . as shown in the lelt hand column ol
the Chart. For the Alaska and H awaii Charts. the
predicted t im et! o f openings are found under the
appropriate Mete r band column 00 through 80
Meters) fo r a particular Kl'O!fraphicaJ region o f the
continental USA. as sho wn in the left ha nd column
o f t he Charts . An • i ndicatee 80 Meter olle n inW\.
Open in1t8 on 160 Meter s are likely to occu r d urinlf
t hose ti mes wh en 80 Meter o ()t'n in~ are shown w ith
a 1""O,I(lualian index of (2) . o r h ig her .

2. The I lrOIJfJgalwn i ndex is t he n umber that an­
IH.'8rS in ( ) after th e time of t-ach predicted open­
in g . On the S hort-Skip Chart. where two numer-als
a r e sho w n w ithin a si ng lt> set o f pa renthes is. the
fi rst applies to the sho rter d istance for which the
fo reclUlt is m a de . a nd the second to the gTeater dis­
tan ce. The index ind icates the number o f da ll_
during the month on wh ich the open ing is expected
to take pla ce. lUI follows :

(4) Open inlf should occu r o n more than 22 da ys
(3 ) .. between 14 and 22 days
(2 ) .. between 7 a nd 13 days
0 ) .. o n 1('88 t han 7 days

Refer to t he "Last Minute Forecast" at t he begin.
n ing o f t his colu m n lor t he actual da t~s o n which a n
Ollt'n ing w ith a enectnc propagation index is likel y
to occur. a nd t ht> shenal q uality t hat ca n Ilt' ex peet.ed,

3 . T imes shown In t he Charts are in t he 24_hour
sysh-m . wht're 00 is m idn ig h t : 12 is noon ; 01 is I
A .M.: 13 is 1 P.M •• etc. On the Short-Skip Chart
appropriate s la n dard time is u sed at the path m id_
poitl t . For e xam ple. on a circuit between MRin e a nd
Florida. the t tmee shown would be ES T : on a ci rc.-ui t
bet ween NY a nd T exas. the time would 1M.- CST etnee
the path m id-point falls in this t ime zone. De-termine
the path m id-polnt. a nd U M' the a p p rop ria te stand ­
a rd tlme, T imt'tl show n in the H a wa ii Chart are in
u s'r, To convert to standa rd time in other USA t ime
zones, add 2 hours in the PST zone, 3 h o u rs in MST
zone ; 4 hours in CST eone ; and 5 hours in the EST
zo ne. Add 10 hours to co nvert ( rom n s'r to GMT. Fo r
t'xamplt'. when it is 12 noon in Ho nolulu. it is 14 or
2 P.M. in Los A nKeles ; 17 o r 5 P.M . in 'W as h ington.
D. C.: and 22 GMT. T im e shown in t he AlaskA. Cha r t
are ~ivt-n in GMT. To convert to Hta nda rd t.ime in
A laska a nd o tht' r area s of t he USA . su bt ract 10
ho u r s in the A laskan Standard zone ; 9 hou rs in the
Yukon son e r R hou rs in PRT sen e, 7 hou rs in MST
ront'. 6 hours in ('ST zon e , 5 hours in EST eone, Fo r
exnmph-, at 20 GMT it is 12 Noon in Juneau and 15
or 3 P.M . in NY C.

4. The Sbort-Skfp Chart is based upon a trans­
m itter power of 75 watta e.w , or 300 watts n .e.n. on
sid eband : The Alaaka and Hawaii Charts a r e based
upon a transmitter power o f 250 watts e w o r 1 kw
p.e.n, on s ldehand . A d ipolt' a n ten na a quarter­
wavelength a bo ve ground is aasu m ed fo r 160 and 80
meters, a half-wave above ground on 40 and 20
meters. and a wRvelenRth above ground on 15 and
10 meters, For ench 10 db Jeain above these reference
levels, the "rOJJfJuation ind~x will Increase by one
levt>l: fo r each 10 d b 1058. it will low er by one level.

5. P ropa gation data ccntalned in the Charts h AA
been p repa red f rom basic data publi shed hy t he
In stitute For T e lecommu nica t ion Sciences of t he
U .S. De pt. of Commt>rce. Boulder. Colorado. 80302 .

V.H.F. Ionospheric Openings
Conditions for trans-equatorial, or TE­

scatter should peak during September and
October, and 6-meter openings between parts
of the USA and South America should be
possible during most nights. The optimum
time for TE openi ngs is between 8 and II
P .M., local standard time. Wh ile most open­
ings will last for an hour or two, some may
continue for several hours. As a rule, signals
levels during TE openings are relatively weak,
and there may be considerable flutter fadi ng.
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O pen ings G iven in Hawaiian Sta ndard Time t

H AWA II

1&

2.

••

8.

'6.

Nu

11-2 1 (0-1)

07-09 (0-2)
09· 11 (2·4)
11·1 6 (3 · ·t)
16-0 18 (2·3)
18-20 (1·2)
20-06 (0-1)
06-01 (0-2)

06-08 (3· 4)
08-11 (4)
11 ·1 8 (4 -3)
18· 22 (4)
22-04 (3-4)
04-06 (2-3)

16·1 8 (1-0)
18· 20 (2'1)
20-05(4)
05-07 (3·2)
07-09 (2-1)
09·11 (t -O)

07-09 (0-1)
09-13 (G-Z)
13-2 1 te-n

07-09 (0-1)
09- 10 (0-2)
10-11 (O-S)
11-1 6 (1-4)
11).1 7 (I ·S)
17-21 (1-2)
2 1·07 (0-1)

07-09 (2·3)
0!l-11 (4·3)
11·16 (4·2)
16-01 8 (3 )
18-20 (2-4)
20-22 (14)
22-00 (1-3)
00003 (1·2)
OS-oS (I)
05-06 (1-2)
06-07 (2)
0 6-008 (4-2)
08·11 (4·1)
11·1 6 (3· 1)
16-1 8 (3-2)
18·20 (4· 3)
20-0 4 (4)
04·0 5 (3-4)
05·06 (3)
11·1 9 (t ·0)
19-20 (1)
20-02 (4·3)
02-05 (3-2)
05-07 (2· 1)
07-09 (1·0)

07-09 (l)
09·11 (2)
11·13 (2-3)
13- 16 (1-4)
16·17 (1 -3)
17· 19 (1·2)
19·21 (l)
2 1·07 (0-1)

06-09 (1-2)
09-10 (2,4)
10011 (3·4)
11 -16 (4)
16-17 (3· 4)
17-1 8 (2-4)
18-21 (2-S)
2 1·23 (1·2)
23-06 (I )

07·09 (3·2)
09-11 (3-1)
11·16 (2-1)
16- 18 (3·2)
18-20 (4-S)
20022 (.f)
22.00 (3 -&)
00-03 (2-3)
03-65 (1-2)
05·07 (2·4)

06-<18 (2-1)
08-160 -0)
16-1 8 (2·1)
18-20 (3-2)
20-2 1 (4-3 )
2 1·0S (4)
03-05 (4·3)
05-06 (3-2)
19--20 (1 -<1)
20-22 (3.1)
22-02 (3)
02·0:> (2·1)
05-07 ( I)

07' 08 ( l)
08-09 (1-2)
09·11 (2)
11-13 (3)
13-16 (4)
' 6-17 (3)
17-1 8 (2-3)
18·1 9 (2)
19·20 (l)
20-07 (1 -0)

06-07 (2)
07-09 (2-3)
09--13 (4-2)
13-1 5 (4-3)
15-1 8 (4)
18-19 (3·4)
19--21 (3)
2 1-23 (2)
23-00 (1)
00.05 (1·0 )
os-ee (1 )

07-09 (2-1)
09-15 (1-<1)
15-1 6 (1)
16-17 (2·1)
11-18 (2)
18-20 (3)
20000 (.f)
0(H)3 (3-4)
03-65 (2-3)
0;;·07 (4-2)

06·08 (I)
08-16 (0)
16- 18 (I )
18· 20 (2)
20-2 1 (3-2)
21-03 (4-3)
03-05 (3·2)
05-06 (2· 1)
20-22 (1-0)
22-<12 (3-2)
02-65 (1)
0:>-67 (1-0)

How To USE THE DX P ROP AGATION C H A RTS

1. Use Chart appropriate to you r tran llmitter
location. The East ern USA Chart can be used in the
I, 2, 3. 4, 8, K P4 . KG4 a nd KV4 call a reaa in the
USA a nd adjacent cal l areas in Canada ; the Ct.>nt ra l
USA Cha rt in the 6, 9 a nd 0 areas ; the w estern
USA Chart in the 6 a nd 7 area s. a nd with somewha t
1t'N/\ accu racy in the K H 6 and KL7 a reas.

2. The predicted t im ea o f ope ni ngtl are found
u nder the appropria te meter band colum n (10
t h rough 80 l\I t'lE'rs) (o r a part icular DX r eKian , 8S

shown in the left ha nd oolum n of the Cha rlll. An •
Ind tca tee 80 Meter openlnp. Open ln n on 160
mete rs a re likely to occu r- during those ti mt'8 when
80 m eter o peninp are shown with a propagation
ittda of (2) . or highe r.

S. The p r o pagat io n i ttd(Oz is t he number that a p­
Pt"flrS in ( ) affA>r t he t im e of each p redicted ope n.
tne. The index indica tes the number of da llS during
the month on which the open in~ is ex pected to take
place , aA fo llows :

( 4 ) Openi ng should occu r on more than 2 2 da ys
(3 ) .. .... between 14 And 22 da ys
(2) .. 00 .. between 7 and IS da ys
(1r .. .... on less than 7 da YB

Rt' fe r to the " Last M inute Fo recast." at t he begin.
n ing of this P ropa gation column fo r the a ctual d4t (Os
o n w h ich a n o pening w ith a a peel fie p ropa gation
inrlt'x is like ly to occur. and the siffnal quality that
can be expected.

4. 'I' Im ea show n in t he Cha rta a re in the z .t -bour
syllh·m . w hen> 00 is m idn hrh t : 12 is noon : 0 1 is 1
A.... ; I S is 1 P..... etc. A p p ropr ia te s ta" dard tim e is
u sed, " ot GMT. T o convert to GMT, a dd to t he times
show n in t he e n n ro p r tete Chart 8 hours in the PST
Zon e, 7 in the M ST Zone. 6 in t ht ' CST Zone a nd 6 in
the . ;8T Zone. For example. 14 in w a sht nstcn. D.C.
is 19 GMT a n d 20 In Los An~ell't'l is 04 GMT. ..t c .

5. The Charta are baaed u pon a transmitte r po we r
of 250 watts e.w•• o r 1 kw, p .e.n. on lIidt·band. into
a d ipole anten na a quarler-wavelt'ngth above ground
o n 160 and 80 m eters. a h alf-wave a bove g round o n
40 a nd 20 m eters, and a w a velength a bove KT'Qu nd on
15 a nd 10 m eters. For eeeh 10 d b gai n above these
refe n>nce levela., t he p r opa ga tioft jfttUz will increase
by o ne level ; for ea ch 10 db 1088, it will lower by
one level.

6. Propa gation data contained in t h e Cha r ts haa
been p repared from baaie data publi8h~1 by the
I ns ti t u te For T elecommun fea t fon Sciences o f the
U .S. Dept . o f Com merce, Boulder , Colo rado. 80302.

ALASKA

Openings Given in G MT

I

To:
tA stern
USA

(A' ntra l
USA

western
USA

09-10 (I )
10-13 (2)
13·14 (I)

09· 10 ( I)
10- 14 (2)
14 ·1 5 (I )

09-10(1)
1001 5 (2 )
is-r e (I)

07· 11 (I)
11 · 12 (2)
12·14 (3)
14-15 (2)
15·1 6 (I)

07· 10 (I)
10-13 (2 )
13-15 (3)
15·16 (2)
16-17 (I)

01·09 (l)
09-11 (2)
11-13 (3)
13·15 (4)
15-16 (3)
16-1 7 (2)
17·19 (1)

11 ·1 3 (I)
13·15 (2)
15-1 7 (3)
17· 20 (2)
20·22 (I )
00-02 (I )
02·06 (2)
06-08 (I)

09-13 (I )
13·15 (2)
15·17 (4)
17-19 (3)
19-21 (2)
21 -02 (I)
02-07 (2)
07-09 (I)

02-64 (I )
04-06 (2)
06-10 (3)
10·12 (2)
12-14 (3)
14-1 7 (4)
11·1 9 (3)
19-22 (2)
22-00 (I)

18·20 (l)
20-22 (2)
22-00 (3)
00-02 (2)
02-03 (1)
20-22 ( I) '"
22-00 (2) '"
on-n t 10 '"
18-20 (I )
20-22 (2)
22-0 1 (3)
01 -03 (2)
03-04 0)
2 1·22 (I).
22-00 (2)·
0Q.020) ·
18-1 9 (I)
19-20 (2)
20-02 (4)
02-04 (3)
04-05 (2)
05-0 6 (1)
2 1-22 ( I)'"
22-23 (2) ·
23-02 (3)·
02-03 (2) '"
03-04 ( 1).

To:
Eaet er-n
USA

Central
USA

w es t e r -n
USA

N il

22-00 (I )

22-01 (I )

15
M ete r Sf

18·2 1 ( I)
21 -23 (2)
23-00 (1)

19-21 (I )
2 1.()1 (2)
0 1-02 (I)

18-21 (I)
2 1-22 (2)
22-00 (3)
00-0 1 (2)
01-03 (1)

t o
M et er H

12· 15 (I)
2 1·23 (l)
23-02 (2)
02-64 0)
13-17 (1)
2 1-230)
23-01 (2)
01 ·03 (3)
03-04 (2)
04-06 (I)

16-18 (I)
18-20 (3)
20-00 (2)
00·02 (3)
02-03 (4)
03-04 (S)
Q4.()5 (2)
05-07 (I)

~ (J/80

M t?tu s
08· 12 (1)

08·14 (I)

08·11 (l)
11-1 4 (2)
14-16 ( I)
IH 4 (1) .

SEND IN EARLY FOR ALL CQ CONTEST LOG AND SUMMARY SHEETS
include an s.e.s.e, or sufficient IRCs for prompt delivery
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September IS-October IS, 1972

Time Zone: EST (24-HourTime)

EASTERN USA TO :

ro , ;; . 0 ",0 /80
Meter" M t' t f' r ll Md ,.,.s .Udf'rIJ

Wt'slern 08·10 0) 07·08 (1) 02-03 (l) 17-18 (l)
& Cent ral 10-11 (2) 08·10 (2) 03·05 (2) 18-20 (2)
Eu rope 11-13 (I) 10-13 (.t) 05·09 (3) 2G-22 (3)
& North 13·U (3) 09·11 (2) 22-01 (.t)
A r r ica U·I !'» (2) Il·U (3) 01·02 (3)

15·16 (I) 14 ·16 (.I) 02·03 (2)
16-18 (3) 03·0-1 (I)
18·19 (2) 19·21 (1) .
19·20 (I) 21-00 C2}·

00-03 (I ) .

No rthe rn 08-11(1) 07·08 (I ) 02-05 (I) 17-19 (l)
Europ e 08-09 (2) 05-07 (2) 19-03 (2)
& E uropt>Rr 09·11 (3) 07·10 (3) 03-04 (l)
USSR 11-12 (2) 1(1.12 (2) 20-03 (1) .

12-14 (t) 12-16 (3)
16-17(2)

Eastern 09-12 (1 ) 07·08 (1) 06-08 (2) 18·20 (1)
Medlt e r- 08·11 (2) 08· 101 (l) 20·23 (2)
rnnea n & IH 3 (3) } ·H fl (2) 23·00 (1 )
Middle 13·1 5 (2) 16-19 (3) 21·23 (I) .
F.ftllt 15-1 6 (I} 19·20 (2)

20-22 (1)
22-00 (2)
00-06 (I)

\V_te rn &: 10-1 2 (l) 06-08 (l) 04-07 (2) 19-22 (l)
Central 12-13 (2) 08-12 (2) 07 · 14 (1) 22·01 (2)
A (riC'a 13-1 5 (S) 12-14 (3) 14-1 6 (2) 01 -03 (I)

15-1 6 (2) 14·1 6 W IlH 7 (3) 00·02 (1) 0
16-17 (1) 16-17 (S) 17-20 (4)

17-18(2) 20-22 (3)
18·19 (I) 22-{l2 (2)

02-0-1 (1)

Sout h 08-10 (1) 07-10 (1) 13·15 (1) 18-21 (I)
A ( r h' J\ 10.1 2 (2) 10-11 (2) 15·18 (2) 21-23 (2)

12-13 (1) 11·1 2 (3) l R·22 (3) 23-0 1 (1)
12-14 W 22-00 (2) 22-00 (1) 0
14·1 5 (3) 00-01 (I)
15-16 (2) 05·07 (I)
16-17 (I)

F..aat 12-14 (1) 07-08 (1) 11-13 (1) 19-00 (1)
A(rit'a 14-16 (2) 08-12 (2) 13-16 (2)

16-17 (l) 12·14 (3) 11>-20 (3)
14·16 W 20-00 (2)
16·17 (3) 00·0 1 (I)
17· HI (2)
18-19 (1)

<A-ntral & 08-10 (I) OS-10 (1) 06-07 (I) 04 -06 (l)
South 18·20 (l) 19· 21 (1) 07-09 (2) 19-22 (1)
Asia 09-11 (l)

16-18 (I)
lR-21 (2)
21-23 (I)

Sou t hea tit 10·12 (1) 08-1 0 (1) 05·07 (1) Or.·07 (I)
ARin 17·1 9 (I) 13·1 5 (I) 07-09 (2)

17-18 (1) 09·11 (I)
18·19 (2) 14-17 (I)
19·20 (1) 19-20 (I)

20.22 (2)
22·00 (I)

fo' a r 17-1 9 (I) 08-10 (I) 06-07 (1) 05-07 (I)
F.ARt 15-17 (I) 07 ·09 (2)

17·19 (2) 09-11 (1)
19· 20 (I) 16-1 9 (I)

19-21 (2)
21·23 (1)

South 08-14 (1) 08-13 (I) 07-09 (3) 00-01 (I)
Pe eiftc 14-1 6 (2) 13·17(2) 09-11 (2) 01 -02 (2)
& N e w 16-18 (3) 17·1 9 (3) 11·19 (1) 02 -05 (3)
7.t'aln nd 18-19 (2) 19·20 (2) 19-22 (2) 05-07 (2)

19·20 (I) 20 -21 (1 ) 22·02 (3) 07-08 (I )
02-06 (I) 03-07 (1) 0
06-07 (2)

AURtralas ia 09 -11 (1) 08-10 (I) 06-08 (2) 02 ·04 (1)
15·1 6 (I) 13·16 (1) 08·10 (3) 04 -06 (2)
16-1 8 (2) 16-19 (2) 10.12 (2) 06-07 (I)
18-19 (1) 19·20 (I) 12-15 (1) 04 -06 (1) 0

15·17 (2)
17-20 (I)
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20.22 (2)
22·00 (3)
00-02 (2)
02-0' (I)

N orthern 09-10 (I) 07-08 (I ) 03-05 (I ) 18-19 (1)
& u·nt ral 10-1 3 (2) 08-09 (2) 05-66 (2) 19-20 (2)
South 13·1 6 (4) 09-12 (3) 06-07 (3) 20.03 (4)
A m t·rica 16-17 (2) 12·17 (4) 07 -09 (4) 03-05 (3)

17·18 (1) 17·1 8 (3) 09 -14 (2) 05-06 (2)
18·1 9 (2) 14 ·1 6 (3) 06-07 (1)
19·20 (I) 1&·21 (4) 2 G-22 (1) 0

21·02 (3) 22 -03 (2) 0
02·03 (2) 03-05 (1) 0

B raz il, 08-09 (I) 07-6S (1) 09-15 (I) 20-23 (1)
ArKt'ntina. 09-11 (2) 08-10 (2) 15-17 (2) 23-0 4 (2)
Chill' & 11·13 (1) 10-13 (1) 17-19 (3) 04-06 (I)

UruK\1ay 13·14 (2) 13-15 (2) 19-00 (4) 00 -05 (1) 0
14-1 6 (4) 15-1 6 (3) 00-02 (3)
16-17 (3) 16-18 (4) 02 -03-(2)
17-1 8 (I) l R-1 9 (3) 03-05 (1)

19·20 (2) Ori-OR (2)
20-2 1 (1 ) OS-09 (1)

Mdlu rdo 14·17 ( I) 11·14 (1) 15·17 (I) 22·00 (I )
Sound. 14· 17 (2) 17·20 (2) 00-04 (2)
AntRrdit'a 17-18 (3) 20-22 (3) 04·06 (I)

18-19 (2) 22·00 (2) 03·05 (1) 0
19·20 (1) 00.020)

06·08 (I)

Time Zones: CST & MST (24-HourTimel

CENTRAL USA TO :

10 15 '0 "0/80
M etr r ll M f't r r ll M f' t f' rII ltI f't r r ll

\ \'eetej-n & 08-11 (I) 07-09 (I) Ori·06 (I) 17-1 9 (I)
Cl'ntral 09-10 (2) 06-08 (2) 19-22 (2)
Europe & 10·12 (3) 08-12 (I) 22-00 (3)
North 12-13 (2) 12-1 3 (2) 00-01 (2)
Arrica 13-1!". (I ) 13-1 6 (3) 01·02 (I)

16-19 (2) 20-22 (1)0
BI-22 (I) 22-00 (2)0

00-01 (1) 0

Nor-ther-n Nil 0;,-66 (I) 19-22 (I)
Europe & 07-09 (I) 06-08 (2) 22 -00 (2)
European 09-11 (2) 08-11 (1) 00-01 (1)
USSR 11-1 3 (1) 11-14(2) 21-00 (1)0

14·16(1)
22·00 (1)

Efl lltt.' r n 09-11 (1) 07-09 (I) 0;)· 06 (I) 19-22 (I)
Mt"tl itt'r- 09-12 (2) 06-08 (2) 20-22 (1) 0
rnnea n & 12·1 3 (1) OR-14 (1)
Millcl!t' 14-17 (2)
ER.t 17· 20 (I)

20022 (2)
22-23 (1)

west & 10-12 (1) 06-09 ( I) 04·050) 19-22 (I)
u 'ntra! 12-14 (2 ) 09-12 (2) 0!i-07 (2) 22 -M (2)
A(ri('fl 14·16 (I ) 12-14 (3) 07-14 (3) 00-01 (l)

14-1 6 (4) 14·1 6 (2) 22·00 (1 ) 0
16·1 7 (2) 16-1 7 (3)
17-18 (1) 17-19 (4)

19-21 (3)
21 -23 (2)
23-00 (I)

South 09-10 (1 ) 06-08 ( I) 01i·07 (2) 19-20 (l)
Afri ca 10-12 (2) 08 -11 (2) 07-13 (I) 2 0-22 (2)

12-13 (I) 11-1 2 (3) 13-1 5 (2) 22· 00 (I )
12-13 (4) 15-18 (3) 20 -22 ru-
13-14 (3) 18-20 (2)
14-1 5 (2) 20·22 (1)
15-16 (I) 22-00 (2)

00-01 (I)

EaRt 1l·14 (I) 08-10 (1) 12-14 (1) 20-23 (I )
Afri cK 1G-14 (2) 14-1 6 (2)

14·1 1i (3) 16-18 (3)
15·1 6 (2) 18· 20 (2)
16-17 (I) 20-21 (1)

Central & 08-10 (1 ) 08-10 (1) 06-07 (1) 05-07 (I)
South 17-19 ( I) 18-21 (I) 07-09 (2) 18-20 (I)
Allin 09-11 (1)

16-18 (1)
18-20 (2)
20-22 (l)
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\\-t"St t' r n 08-10 (I) 07-08 (1) 05-06 ( I) 19-20 (I )
Eu rope Ii;. 08-11 (2) 06-09 (2) 20-22 (2)
N orth 11-13 (I) 09-12 (I ) 22-23 (I )
A Cr ica 12-13 (2) 20-22 (1) 0

13-15 (3)
15-16 (2)
16-18 (I)

Central &, N il 07-08 (I) 05-06 (I) 19-23 (I)
N orthern 08-10 (2) 06-08 (2)
Eu rope & 16-12 (I) 08-1 1 (I)
E u ropea n 11 ·1 3 (2)
USSR 13-15 (I)

26-22 (I)

Eastern N il 07..Q8 (I ) 05-06 (I) 19-22 (I )
Medtt e r- 08-10 (2) 06-09 (2)
ra nean & 16-11 (I) 09-12 ( I)
Midd le 19-21 (I ) 12·14 (2)
East 14-1 5 (I )

18·1 9 (I)
19-21 (2)
2 1·22 (I)

w est & 10-11 (l) 07-09 (I) 05·06 (I) 20-23 (I)
Ctontral 11-13 (2) 09·12 (2) 06-08 (2)
Af r ica 13- 14 (I) 12-1 5 (3) 08-13 (1 )

15-16 (2) 13-14 (2)
16-17 (I ) H-1!i (3)

15·17 (4)
17-18 (3)
18-20 (2)
20-22 (I)

Ea~t 10-1 3 (I) 09-12 (I) 06-0 8 (I) 20-22 (I )
Afri ca 12·15 (2) 12·14 (I)

15-1 6 (I ) 14 -18 (2)
18-20 (I)

South 09-12 (1) 06-08 (I ) 04-0R (I) 18-21 ( I)
Afr ica 08-10 (2) 06-08 (2)

10-1 2 (3) 08-09 (I)
12-14 (2) 11-13 (I)
14 -15 (I) 13·15 (2)

15·17 (3)
17-18 (2)
18-21 (l)
21 ·23 (2)
23·00 (I)

Central 16-1 8 (I) 07-10 (I) 06-07 (I) 05·07 (t)
& South 15-16 (I) 07·10 (2) 18-20 (I)
AsiR 16-18 (2) 10-1 2 (I)

18-20 (I) 16-1 8 (I)
18-20 (2)
20-22 (I)

South e-est 15-18 (I) 09-11 (l) 0-1·06 (l) 00-02 (1)
AsiR 14 -15 (I) 06-08 (3) 02-65 (2)

15-17 (2) 08-10 (2) 05-07 (I)
17·20 (1) 10-11 (I)

20·22 (l)
22-00 (2)
00-01 (I)

Fal'" 15-17 (1) 12-14 (I) 06-07 (I) 06-02 (I)
EJI.l~t 14·16 (2) 07-09 (3) 02-07 (2)

16-1 8 (3) 09-12 (2) 07·08 (I)
18-19 (2) 12-19 (I) 02-06 (1 ) 0
19-20 (1) 19-21 (2)

2 1-23 (3)
23-00 (2)
00-02 (1)

South 10-12 (I) 08-12 (1 ) 16·1 8 (I) 2 1-22 (1)
P a cifi c 12-14 (2) 12· 16(2) 18-20 (2) 22-05 (3)
& New 14 -16 (3) 16-18 (3) 20-22 (3) 05-07 (2)
Zt 'KllIm l I R-18 (2) 18-20 (4) 22-00 (4) 22. 0 1 (1) 0

18·1 9 (1 ) 20-2 1 (3 ) 00-02 (3)
2 1-22 (2) 02·04 (2)
22·00 (1) 04 -0 ii (1 )

0.')-06 (2)
OR-OR (3)
OR-I 0 (2)
10-12 (1)

Aust raleste 13-14 (I) 07·09 (1) 18-20 (I) 00-01 (l)
14-16 (2) 12-1 6 (1) 20-22 (2) 0 1-02 (2)
16-18 (3) 16-1 8 (2) 22-00 (4) 02-05 (3)
18-19 (2) 18-20 (3) 00-02 (3) 05-07 (2)
19-20 (I) 20-21 (2) 02-03 (2) 07-09 (I )

2 1-22 (I) 03-06 (1) 0 1-03 (1) -
06-07 (2) 03-05 (2) -
07·09 (3) 05-06 (1)0
09-1 1 (2)
11-1 2 (I)

N o rtbern 08-09 (I) 01).07 (I) 05-07 (4) 18·20 (I)
&, Ctont ral 09-10 (21 07-09 (3) 07-09 (3) 20-01 (3)
Sou t h 10-1 2 (3) 09-11 (2) 09-14 (2) 01·03 (2)
Amt·r ica 12-14 (4) 11 ·14 (3) 14-1 6 (3) 03-06 (I)

14-15 (3) I ·H6 (4) 16-22 (4) 19-2 1 (I).
15·1 6 (2) 16-17 (3) 22·00 (3) 2 1-02 (2) -
16-17 (I) 17-18 (2) 06-02 (2) 02-0 4 (I) -

18-19 (I) 02-0.. (l)
04-05 (2)

Bras tl. 08-09 (I) 01).07 (I) 05· 14 (1) 20-23 (I)
Arllt.'n t ina . 09-1 1 (2) 07-08 (2) 14 ·16 (2) 23-01 (2)
Chile & 11 -13 (3) 08-12 (1) 11).18 (3) 0 1-03 (1)
U rull\UlY 13-15 (4) 12-14 (2) 18-22 (4) 23·02 (1)-

15- 16 (3) 14 -15 (3) 22-60 (3)
16- 17 (2) 15-18 (4) 00-05 (2)
17-18 (I) 18- 19 (2)

19-20 (I)

Mc Mur do 13-17 (1) 16-14 (I) 07-09 (I) 00·05 (I)
Sound. H -16 (2) 16-1 8 (1)
A nta rct ica 11).18 (3) 18-19 (2)

18·19 (2) 19·22 (3)
19-20 (1) 22-00 (2)

00-02 (l)

•

•
••

Time Zone : PST (24-Hour Time)

WESTERN USA TO :

Southea st os-u (I ) 08-10 (1) 05-07 (I ) 04·07 (1)
Aala 17·19 (I ) 13·16 (1 ) 07-09 (2)

16-18 (2) 09·12 (l)
18-20 (I ) 15· 20 ( I)

20-23 (2)
23-01 (I)

Fa r 17·1 9 (I) 09-11 (1) 06-07 (I) 02-04 (I )
East 13·1 5 (I) 07-09 (3) 04·06 (2)

15·1 6 (2) 09-10 (2) 06-08 (1)
I t>-1 8 (3) 10·12 (I) 05-07 (I)
18- 19 (2) 16-20 (I)
19-20 (1) 20-23 (2)

23-01 (1)

South 12-1-1 (I) 08-12 (I) 06-07 (2) 23-00 (I)
P a ci fic 1-1 -16 (2) 12-1 6 (2) 07·10 (3) 00-06 (3)
& N ew 16-1 8 (3) 16-18 (4) 10-12 (2) Ot>-07 (2)
Zea la nd 18·1 9 (2) 18-1 9 (3) 12-17 (1) 07-08 (I)

19-20 (I) 19-20 (2) 17-19 (2) 0 1-03 (I)
20-22 (l) 19-21 (3) 03·06 (2)

21 ·23 (.&) 06-07 (I)
23-00 (3)
00-02 (2)
02-06 (I)

AU!lot r ala s ia 13·1 5 (I) 08-10 (1) 15-17 (2) 01..Q3 (I)
15-18 (2) 12-16 (I) 17-20 (I) 03-07 (2)
18-19 (I) 16-1 8 (2) 20-22 (2) 07-08 (I)

18·19 (3) 22·02 (3) 0-1·07 (I) .
19·20 (2) 02-03 (2)
20-2 1 (I) 03-06 (I)

06-08 (2)
08-10 (3)
10· 12 (2)
12-15 (I)

N ortht·rn 08·09 (I) 06-07 (I ) 06-09 (4) 18-19 (I)
& Ct'nt ral 09-10 (2) 07-09 (2) 09-11 (3) 19-20 (2)
South 10-12 (3) 09· 12 (3) 11·1-1 (2) 20-00 (3)
Amer- ica 12·1 5 (4) 12-1 6 (4) 1-1-16 (3) 00-04 (4)

15-17 (2) 1t>-17 (3) 16-21 (4) 04-05 (3)
17-1 8 (I) 17·1 9 (2) 2 1·00 (3) 05-06 (2)

19·20 (1) 00-02 (2) 06-07 (I)
02-04 (I) 19-22 (1)0
04-0& (2) 22-04 (2) °

04-05 (I ) .

Bra z il. 08-09 (I ) 06-07 (I ) 07-15 (1 ) 26-23 (I )
A r SCt·nHna. 09·12 (2) 07· 10 (2) I!H 7 (2) 23-03 (2)
Ch ile & 12- 14 (3) 10·1 2 ( I) 17-19 (3) 03-05 (I)
U rulf\la y 14-1 6 (4) 12-1-1 (2) 19-22 (4) 00-04 (1) 0

16-17 (2) 14-)fi (31 22-0 1 (3)
17-18 (I) I r,-1 8 (4) 01-03 (2)

18·1 9 (3) 03-05 (1)
19-20 (2) 0 .')-07 (2)
20-21 (I )

~f cMu rdo 14 ·17 ( I) 10· Hi (l) 07-09 (1) 23-06 (I)
Sou nd. 15-17 (2) l R-18 (I)
An la. rct ica 17-18 (3) 18·1 9 (2)

18- 19 (2) 19-22 (3)
19-20 (I) 22-00 (2)

00-02 (I)
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Four Land QSO Party
Starts : 1800 GMT Saturday, September 9
Ends: 0200 GMT Monday, September I I

This is Ihe third annual QSO party spon­
so red by the 41h District Chapter #79 of the
CHC International to make the many counties in
the eight 4th District states available for the
county hunters.

The same station may be worked on each band
and mode fixed , and again if operating portable
o r mobile. Fourth District stations may work
othe r in-district stations.

European Pho ne Contest
Starts : 0000 GMT Saturday, September 9
Ends: 2400 GMT Sunday, Septem ber 10

T he c.w. section took place last month . Details
covered last month. Mailing deadline for logs
Oct. 15th to: DARC Euro pean Contest, D-895
Kaufbeuren, Postbox 262, Germany.

Ohio QSO Pa rty
Two Periods: (GMT)

1900 Sat. Aug. 26 to 0300 Sun. Aug. 27
1500 Sun. Aug. 27 to 2300 Sun. Aug. 27

This yea r's party is sponsored by the Ohio
Council of A mateu r Radio Clubs.

Each sta tion may be worked once per band
and per mode, and Ohio sta tio ns may contac t
in-state stations for credits.

Exchanges QSO no.• RS(T) and QTH. County
for Ohio, ARRL sections for others.

Scorings I poinl per QSO, 2 points if its o n
160 o r v.h.f. As a bonus, contac ts with the Ohio
State Fair specia l events station WOSHIO are
worth 5 points. DX may be worked but for QSO
points only.

Ohio will use ARRL sections worked for their
mult iplier. others, Oh io counties. (max. 88)

Frequencies: 1805, 3575, 3975, 7075, 7275 ,
14075. 14285, 21075, 21375, 28075, 28575,
50. I5, 145.10. (Try 160 al 0200 on Aug. 27)

Awards: To the 3 top scorers in Ohio and ouf­
of-slate. And to the winners in each ARRL sec­
lion and Ohio county. (min. of 10 QSO's)

Portable operation from rare Ohio counties
is encouraged and a 1.5 multiplier to the final
score may be used by these stations.

Logs must be received by Sept. 28th and go
to: Ohio QSO Party, c/o R. T. Bennett, K8EH U,
6470 Penick D r.. Reynoldsburg, Ohio 43068

BY FRANK AN ZALONE .* W IWY

Contest Calendar
•

Calendar of Events
Aug. 26·27 All Asian DX C.W. Contest
Aug. 26-28 Delta QSO Party
Aug. 26-27 Ohio QSO Party
Sept. 9- 10 European DX Phone Contest
Sept. 9- 11 Four Land QSO Party
Sept. 16-1 7 Pennsylvania QSO Party
Sept. 16-1 7 SA C C.W. Contest
Scpt. 16-1 8 Washington State QSO Party
Sept. 20-22 YLR L " Howdy Days"
Sept . 23-24 VE/ W Contest
Sept. 23-24 SA C Phone Contest
Oct. 6-9 ~I assa chu se ll s QSO Party
Oct. 7-8 RSGB 2 1/28 mHz Phone
Oct. 7-8 Ca liforn ia QSO Party
Oct. 8-9 LV American Contest
Oct. 7·8 VK/ZL/Oceania DX Pho ne
Oct. 14-1 5 VK/ZL/Oceania DX C.W.
Oct. 14-15 WADM C.W. Contest
Oct. 14-16 CARTG RTTY Co ntest
Oct. 18-19 YLRL Anniv. C.W. Party
OCI. 2 1·22 RSG B 7 mHz C.W. Contest
Oct. 21·22 Bo y Scouts Jamboree
Oct. 28·29 CQ WW DX I'hone Contest
Nov. 1-2 YLRL Anniv. Phone Party
Nov. 3-6 CHC/ HT H/ FHC QSO Party
Nov. 4-5 RSG B 7 mHz Phone Contest
Nov. 12 Czechslovakian Contest
Nov. 11 -12 ARR L Phone Sweepstakes
Nov. 18-1 9 ARRL C.W. Sweepsta kes
Nov. 25·26 CW WW I)X C.W. Contest

All Asia n OX C.W. Contest
Starts : 1000 GMT Saturday, August 26
Ends: 1600 GMTSunday, August 27

In scoring your log remember that non-Asian s
use country prefixes of Asian countries as their
multiplier. Complete rules in last month's CAL­
ENDAR.

Logs must be received no later than Nov. 30th
and go to: I .A.R.L. Contest Committee, Central
Post Offi ce, Box 377, Tokyo. Japan. Include one
IRe and 5.3.e. fo r copy of results.

Delta QSO Party
Starts : 2000 GMT Saturday, August 26
Ends: 0200 GMT Monday, August 28

Complete details in last month 's CALENDAR.
Mailing deadline is Sept. 25th and logs go to:

Malco lm P. Keo wn, W5RUB, 2 13 Moonmist,
Vicksburg. Miss. 391 80
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Exchange: QSO no., RS/RST and QTH.
County and state for 4th d istrict; state. province
or country f or others.

Scoring: For 4,,, District: Tota l QSOs X
states X countries X continents. A II Others:
QSOs X 4th Dist. slates X 4th Disl. count ies .
Co unt states and counties once only.

F re q ue ncies: C .W . - 3575, 7060 , 14075,
21090. 28090, Phone - 3940, 7260, 14343.
21 360. 2860. Novice -7150, 21 100.

Awards. Certific ates to top sco rers in each
state. province. count ry and continent. 2nd and
J rd place awards when warranted. Also county
awards to 4th Dist . states and special awards to
Novices and s.w.l.s.

Mailing deadline Oct. 31st to : CHC Cha pter
=79. au.: Bob Kn app. W40MW, Rt. 7, Box 187.
Greenville, N .C. 27834.

Pennsylvania QSO Party
Starts: 2300 GMT Saturday, September 16
Ends: 0200 G M T Monday, September 18

The 15th annual QSO party is again sponsored
by the Nittany ARC. The same station may be
worked on each band and mode for QSO points.

Excha nge: QSO no.. RS/RST and QTH.
County for Penn.• ARRL section or country for
o thers.

Scorin~: For Penn-3 points for out-of-sta te
contacts, I point with other Penn. stations. Mul­
tipl y total by ARRL sections and countries
worked. Others-I point per QSO multiplied by
Penn. counties worked. (max. of 67).

Frequencies: On c.w. activity wi1l be found
72.5 kHz in from lower edge of each band. Phone
activity on even G MT hours on 3990, 7290,
14290, 21390. 28590.

Awards: lst place certificates in each ARRL
section and country. 2nd and 3rd place awards
where activity justifies. Stations qual ifying for
the Penn. Counties Award will be issued the
certificate free . (Min. of 30 count ies ) .

Mailing deadline October 16th to Nittany
ARC QSO Party, P.O. Box 60, Slate College,
Penn. 16801.

Washington State QSO Party
Starts: 2000 G M T Saturday, September 16
Ends: 0200 GM T Monday, September 18

T he seventh annua l QSO Party sponso red by
the Boeing Emplo yees' A.R.s. will be held on
the final week-end of the Washington State
Amateur Radio Week.

All bands and modes may be used and the
same sta tion may be worked on each band and
mode for contact points. Wash . may work in­
state sta tions for QSO points.

Exchange: QSO no., RS/RST and QTH.
County for Wash. stations. state. province or
country for others.

Scoring: Wash. stations score one point for
each QSO. all others 2 points for each Wash.

co ntact. Multiplier for Wash. is states, provinces
a nd countr ies; others tot al Wa sh . count ies
worked. (max. of 39).

Frequencies: C.W. - 3560, 7060. 14060,
21060, 28060. Phone-3935 , 7260, 14280,
21380, 28660. Novices-3735, 7175 , 21204.

A",'ards: Certi ficates to top scorer in each
state. province, country and Wash. county.
Worked Five Bears Award is available to any­
one working five club members before, during
or after the party. Three Bear Cubs Award for
working three novice members.

Results will be mailed to all entries. s.a.s.e.
not required.

Mailing deadline October 16th to : Boeing
Employees' A.R.S., Att: Willis D. Propst,
K7RSB. 18415 38th Ave., Sou th, Seatt le, Wash .
98 188.

Scandinavian Activity Contest
C.W.-Sepl. 16-17 l'hone-Sept. 23·24

Starts: 1500 GM T Saturday
End s: 18000 GM T Sunday

It's the world working the Scandinavians on
all bands. 3.5 thru 28 mHz. Country pre fi xes are:
LA, sv«, rx, OH , OH~, OH~, OX, OY, OZ,
SM /SK/SL.

Bot h single and multi -operator o perat ion is
permitted. Simultaneous operation on more than
one band is permitted but the exchange must be
in chronological order. Multi-transmitter sta­
tions will use separa te series of serial numbers
for each band.

Exchanger Five or six figure s, RSI RST plus
a progressive QSO nr, starting with 001.

Scortng: Each completed QSO counts I
point. The multiplier is the SAC prefix countries
above. max of 10 per band. Scoring is for all
band operation only.

Awards: Certificates to the two top scorers.
both phone and c.w.• in each country and each
US call area.

A summary sheet showing the scoring is re­
quested. your name and address in BLOCK
LETTERS, and a signed declaration that all
ru les and regulations have been observed.

This year the logs go to: SSA Contest Man­
ager, SM5CEU, Rydsvagen 120 C, 582 48
Linkoping, Sweden.

" YLHowdy Days"
Starts : 1800 GM T Wednesday, September 20

Ends: 1800 G MT Friday, September 22
This is a YL activity only. OMs keep out.

Scores will be based o n contacts between licensed
women operators only. All bands and modes
may be used, but cross-band and net contacts
do not count.

Score 2 points for each YLRL member
worked and I point for each non-member. Only
one contact with the same station permitted.
There is no multiplier.
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The top scoring YLRL member will rece ive
her choice o f a YLRL pin, charm or sta tionery.
The high est non-member will receive a year's
membe rship in the YLR L.

Logs go to : Bell y Ma rsh , KL7FJW, 2411
King Ro ad . Fa irbank s. Alaska 99701.

VE/W Contest
Sta rts: 2300 GMT Saturda y, September 23
Ends : 0200 GMT Monda y. September 25

The Montreal Amateu r Radio C lub o nce
again a nnounces its annua l VE/W co ntest.

li s the VElVa's working the W /K's in the
"Genera l" portion o f the US bands. Phone and
c.w, are co nsidered different contests and must
be sco red sepa ra tely. There a re two classifica­
tions. single a nd multi -operator.

Onl y 20 hours o f o perating is allowed during
the 27 hour contes t period. T he minimum off
period is 15 minutes, a nd on a nd off times must
be indicated on the log.

Exchange: QSO no., RSI RST and QTH .
ARRL section for W /K 's; geographica l areas
for the VE/VO's. (Provinces. plus ewfld..
Lab.. Yukon and N. W.T. total of 13.)

Scori ll~: Each completed QSO cou nts 2
poi nts. W / K's use su m of VE sections from each
ba nd fo r the ir mult ipl ier. ( 13 on each band)
VElVa's will use ARR L sect ions.

Awards: Cert ific ates to the highest scoring
stations, both phone a nd c .w., in each section.
(m in. of 25 QSOs) Awards to multi-operator
stations will onl y be issued when there are at
least 3 entries per section. And two Trophies to
the highest scori ng Canad ian and U.S. station.

Summary and chec k sheets are a must, as is
a signed declaration th at a ll rules a nd regula­
tions ha ve been observed. Also a dupe check
sheet fo r logs with 200 or mo re contacts.

Improved log forms and su mmary sheets a re
avai lable by sending a s.a .e. and IRCs to ad­
dress below.

Mailing dea line for logs is October 31st to :
VE/W Contest Committee. All: ~IARC Secre­
ta ry , 53 5 Lansdown , westmou n t, Quebec .
Ca nada .

RSGB 21 128 mHz Phone Contest
Starts: 0700 G M T Saturda y, Oct. 7

Ends: 1900 GM T Sunday, Oct. 8
It's the wo rld working the British Isles on 21

and 28 m Hz, sing le opera tor only. in thi s one.
(G, GC, GD, G I, GM , GW ) .

Excha nger The RS re port plus a progressive
contact number start ing with 001.

Scorin~: Each complete QSO with a Brit ish
Isle station cou nts 5 points. In addition a bonus
o f 50 poi nts may be claimed fo r the fi rst conlact
with each B. I. prefi x. i.e., G2, GC3, G M4 and
etc.. a ma ximum of 36. (no bonus fo r G B). There
is no multiplier, just to tal your QSO and bonus
points for your fi nal score.
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Awards: Certifica tes to the leading entry in
in each continent. (Rathe r meager pickings).

There is also a s.w.l, section. Only British
Isles stations are to be logged, and the scoring is
sa me as above.

Logs must be received not later th an Dec.
I llh a nd go to : RSGB HF Contest. cl o R. J.
Polley. G 3PYC, 8 1 Beech Road . Horsham,
Sussex RH 12 4 NW, England.

CQ World Wide OX Contest
Phone: Oct. 28-29 C.W.: Nov. 25-26

Starts : 0000 GM T Saturday
Ends: 2400 GMT Sunday

Rules are the sa me as previous years a nd will
be give n in deta il next month. Following is a
br ief break-down for the benefit of our friend s
in remote areas.

I . All bands may be used, 1.8 thru 28 mHz.
2. Exchange, RS/ RST plus your CQ Zone.
3. QSO point va lue, <a) 3 points between sta­

tions on d ifferent continents. (b) 1 point between
sta tions on th e sa me continent but in d ifferent
cou nt ries . (c) Contacts between stations in the
same cou ntry a re permi tted for Zone a nd /or
Count ry mult iplier but have no QSO point va lue.
(d) T his is lor North A merican stations only :
Contacts between sta tions within the North
American (WAC) boundaries count 2 points.

4. Your multiplier is determined by the sum
o f Zones and Countries worked on each ba nd.
(CQ Zone list and AR RL and DA Re count ry
list . )

5. Final sco re: (a ) Single band, Zones plus
Countries multiplied by QSO points. (b) All
band. sum of Zones plus sum of Countries from
a ll bands mult iplied by total QSO points.

6. Competition: Three divisions. (a) Single
ope rato r. sing le band o r all band. (b) Multi­
opera tor, single transmitter. (c) ~! ulri-opcra tor,
mul ti transmitter. Mult i-operator stations a re
judged o n a ll band operation only.

7. Definition of a multi -operator sta tion :
Single transmitter , o nly one transm itter and o ne
signa l perm itted within the same time period.
Mult i transmitter, seve ra l transmitters may be
active, but only one signal per band is permitted

8. Use a sepa ra te log sheet for each band, 40
contacts to the page. Ind ica te the zone and
country only the first time it is worked on each
band.

Official ru les including a list of over 25 Tro­
phies donated by prominent ha ms and clubs all
over the world will a ppear in next month's issue.
These rules as well as official log form s and
summary sheets a re avail able from CQ. Include
a large s.a .s.e. o r IR e s to cover your request.
Our add ress: CQ Wo rld Wide DX Contest. 14
Vanderventer A ve., Pon Washington, L.I. , N .Y.
11 050 .
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BY ED H O P P E R ,· W2GT

THE

PROGRAM

· P.O. 80x 73 , Rochelle Pa rk, N .J. 07662.

"July 1970 found me signing KR61X on
O kina wa . My dipole and Swan 350 were good
for 200 countries wo rked in nine months. The
present count is a bout 230 countries with a
W AZ (SS8) a lso on the wall.

"O nce a week I had asked with KA5EE
(W4ZLE), J ay, on 14 m Hz s.s.b, so we could
swa p lies about chasing counties back in the
U.S. O ne evening. ZL2A H. Joe, broke the QSO
and asked if I would be interested in working
New Zealand counties? Up to this time, no one
o utside of ZL Land had worked all 11 2 of the ir
counties.

"ZL2AH became my QSL manager and I wa s
o ff and running. O nly about 60 or 70 of the ZL
Count ies have permanent active o perators. so I
had to beg and plead to get ZL mobile and port­
able sta tions to help me gel the counties.

"On March II . 1972, ZL4GA made a po rtable
trip to Fio rd Cou nty to give me # t i l. Only one
to go! On April 15. 1972. ZL4 MY hired a boat
and made a special DX-pedirion to give me the
last one. Stewart Island County. I had fin ally
worked all ZL Counties, the first one outside of

ew Zealand . My county hunting pals VK2ZA

Doc, W5ROP/ KR6IX catching that lost county­
US or zi. Hi.

500
WAI FOD 896
K9HVl 897
K7RSB ..__ 898
WA4VAP . .899
WA7NEV ••..._900
W3tDD •...•...90 1
W4UYC __..902
W5RQV _903

1000
K]RS8 267
VE6ABP ......• 268
W3lDD 269
W4UYC ....••• 270
W5RDV ..._...271

U5A-CA Honor Roll
1500

VE 6ABP 185
W3l DO _186

2000
VE6ABP •.......154
W3t DD .. 155

3000
YE6ABP 98

2500
YE6ABP •....••. 132
W3lDD ._... 133

T li E September, "Story of The Month" by
Doc himself. is:

Captain J . M. Blas i, WSROP
(All USA Counties # 30. 4-14-70 )

" M y interest in amateur radio sta rted in th e
seven th grade when I retrieved a n all band re­
ceiver from the trash heap of o ne of my neigh ­
bors. I a lmost wore out my ears being an s.w.l.
for the next few yea rs. In 1955, a t the age of 15.
I became KN2PSX in Highland Park. N.J. and
fi red up with a G lobe Scout 65A and a Super
P ro rece iver. About a yea r later, I d ropped the
"N" a nd operated on 20 c.w, as K2PSX.

"After a decade of educa tion. I was back o n
the air as \V4NXD in G ainesville. Georgia.
Duri ng my \V4NXD days 1 was fortunate to
have short stories publish ed in QST (Octobe r
and December 1966. and March 1968 ) , Ham
Rad io (two sto ries during their first six months
of publ ication ) and T he DXER 'S Magazine
(about 20 shor t sto ries over a two yea r per iod ) .

" In December 1968 ] was in the U .S. Army
at Ft. Sill, Oklahoma and signing W5 ROP. I
have Dave. W5PWG . to th ank for gett ing me
interested in Co unty Hunting and hopefully.
so meday he'll finish them all too . After o ne year
and five months of ve ry constant operating,
W5ROP finished a ll 3079 counties and received
Plaque # 30. All opera ting was done with a Swan
350 and dipole antennas. During this time, I
teamed with J ules, K7ZJP, for severa l mobile
trips that gave out many counties in Texas.
Oklahoma, Mississippi and Arkansas.
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Capta in J. M. Blasi, U .S.A. Medc. Ryukyu Is.,
Box 46, APO San Francisco, CA 96331 ).

Awards Issued
Nice to hear from Margaret T ettelaa r, V E6·

ABP after all these years, who has a new QTH ,
Anglemont, B.C., Canada, a nd she quali fied for
USA·CA·IOoo. 1500.2000, 2500 and 3000.

Wal ter Carr, W3LDD, wai ted un til he had
over 2500 befo re sending in fo r USA·CA-25oo
M ixed and 2000, 1500, 1000, a nd 500 endorsed
All A3 .

Willis Propst , K7RSB applied for M ixed 1000
a nd USA-CA 500 endorsed All 14 mHz, All s.s.b.

Bill Bla ine. W4 UYC was issued USA·CA-500
and 1000 endo rsed A ll 2 X SSB, A ll 14 mHz, All
Mobiles.

Herb Skidmore, W5RDV complied with the
ru les to receive USA·CA·500 and 1000 endorsed
A ll 14, All S.S.B. , All Mobiles.

Pet er Kilbourn, WAIFOO sent a pplication fo r
Mixed USA-CA·500.

O ther M ixed USA·CA·500 Cert ificates went
to : Mr. Lynn Benjamin, WA4VAP; Rod Hallen.
WA7N EV; a nd Terry Bachmann. K9HVL.

Awards
T he New Zeala nd Association of Radio Tra ns-­
mitters, Inc., N.Z.A.R.T., issue some fine Awards
(a t least 12). Some were listed in my column of
December 1970. Data on all these may be ob­
tained from ZM2GX/ZL2GX. Contest and
Awards Manager, 152 Lytton Road, Gisborne,
N .Z. Be sure to send s.a .s.e. or s.a.e, and IRe s.
As you mu st have noticed, the ZM prefix is again
being used in honor of the British Common­
wealth G ames being held in Christ Church. An
Award will again be issued for working 50 Zf\1
sta tions (a t least one from each of the four di s­
tricts) . Send full log data with 3 IRCs to ZM2­
G X. By the lime many of you read this, the ZL/
ZM Contest will be near, see full details in,
CONTEST CALENDAR by Frank Anzlaone, WI WY.
l\lis.\ouri QSO Award: Sponsored by the Saint
Lo uis Amateur Radio Club, Inc., KllLlR to the
winners who part icipate in the Missouri QSO
Party. 38 were issued last year and the ninth
annual Missouri QSO part y will be held the
latter part of October. For full details read
CoNTEST CALENDAR by Frank Anzalone, WI WY.
Diplome Louis Braille: Issued for two co ntacts
with stations operated by blind radio amateurs.
any band. any mode. any country. Send data
with 12 IRCs to D iplome manage r, F2FV, 76
Grand-Couronne, France. Presumably any pro­
fits are used to help the blind amateurs.
O l)mpia Diplom 1972: Will be awarded to
licensed amateurs and s.w.ls a1l over the world
for working o r hea ring amateur stations from at
least 50 different nations sending competitors to
the 1972 Olympic Games. All co ntracts must be
made between January 1. 1972 and Decem-

,

•

•- '

•

•

'- .-.......

• •

••

-.... -..... .. .--_..

MISSOURFaso AWARD

.. _ - _..·ti·...

The homebrew stotion of that " down-unde r" Coun­
ty Hunter Don Tonner, VK5QB.

a nd VK4LZ were right on my heels and worked
their last one a few minutes after me.

"On May 15, 1972, with Okinawa being reo
turned to Japan, my call became KA6IX. As
this is being written ( May 1972) , I'm getting
ready to take a month's leave and visit New
Zealand a nd Australia . [ want to thank all the
fellows that helped me work the ZL Counties.

"Whe ther they are in the USA, ZL or VK, I
found County Hunters to be the most helpful
a nd all around grea t guys (and Gals) that ham
radio has to offer." ( His present address is

-

Missouri QSO Award.

•
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her. 3 I. 1972. T here are no restrict ions as to
bands or modes o f operat ion. Certificate holders
will be published in CQ.DL, the club magazine
of DARC. After the final ceremonies of the
Olympic Games in Mu nich, applicants may send
a G CR (cer tified list ) with the service charge of
6 IRCs, 1 US-Dollar or equivalent to: DA RC
Olympia Diplom 1972, P. Box 262, 0 8950
Kaufbeuren, Germany.
Eu ro pa Diplom: Issued by DARC for QSOs with
different Eu ropean Countries (Also issued to
s.w.ls). As the rules a re a bit complicated and
a specia l application fo rm is required, I suggest
you send a large size s.a.e . (at least 9 inches by
6 1/.2 inches) and 3 IRCs to obtain the form and
a 16 page chec klist / rules by air mail to : RA RC
Europa Diplom. Box 262. D·895 Kaufbeuren,
Germany.
Paris Award: Presented by the Paris Sect ion of
The Reseau Des Emetteurs Francais (R.E.F.).
It is a very beautiful awa rd. printed and hand­
painted on silk. First C lass for a contact with 20
areas of Paris. Second Class for a contact with
15 areas of Paris. Third Class for a contact with
10 areas o f Paris. With First C lass Award a nice
silk scarf is sent for your YL/XYL. Send QSLs
with log data and 12 IRCs to Award Manager.
F6AZN. And re Noel. 31 rue Deparcieux, Paris
XIVe. 7343602. As yet, no W station has quali­
fied fo r th is award.
Jean-Marie Cibot, F5XA, 8. P. 50, 78 Rambouil­
let. France is the Awards Manager for another
Award sanctioned by the R. E.F. It is issued for
working the required number of members of
the ir certi fica te hunte rs club. May I suggest you
send him a s.a.e. and a cou ple of IRCs for the
complete rules and list o f members.

Notes
Through the kindness of Rich, K lOME here

are the results of the 1972 County-Hunters Con­
test spo nso red by ~IARAC. Top ten sco res :
W4YWX 1,376,342 WA9GMK 325,260
WA 6PGB 1,258,296 TG 9UZ 274.51 6
WA\lTKJ It\ 878,080 WBtlD PD/M 177,280
WA5Z Y 370.120 W9BF 159,894
K7LTV 365,070 W51LR/TF 80,27 5
~IARAC plaque winners : Fir ed-W4YWX. M o­
bile-W40ZF/M , DX-TG9UZ. Certificate win­
ners : Fixed·KIGUD, WIVPY, WA2CWX, WA ·
2LBT, W B2FJX, WA3NQX, K4KZP. W4KMS,
W40 ZF , W5VNW, WA5ZNY, W6LWM, WA6-

I PGB, K7LTV, K7SQD, W8KOI , K9KKX, WA­
9GMK, KtlGSV, WAIlTKJlIl, WBIIDSL. Fixed,
multi-op-W9B F.
Mobil e·W4UYC/~I , K9KKX/M . KIlPFV1M .
Mobile, mult i-op-WBIIDPD/M . OX : CR7F R,
G4JZ, GW3NWV, OE2EGL, PYIDBE, S~15­

EAC, W5ILR / T F , VE4SK, VE6AGV.

[Comilll/ed 0 11 page 84 ]

liTHE NEW RTTY
HANDBOOK"

R a dlolelelype

A treasury of vital and "hard to get"
information, Loaded with equipment
schematics, adjustment procedures, op·
erating procedures, etc. Avaluable asset
to both the beginning and the experi·
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book is amust for your library!
Only $3.95.
" New York Stale residents Must add sales

tax applicable to your area.

.------- ----------,
I CQ Magazine I
I 14 YANO ERYE NTER AYEN:!i. II PO RT W ASHINGTON, L.I., N.Y. 11050 I
I SIRS: My check (money order) for $ I
I is e nclose d . Please se nd copies of the I
I " The New RTTY Handbaal . I
I I
I Name I
I I
I Ad d , e .. I
I I
I Ci ty Sta te l ip IL__________ _ ~
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G·175H
ME·26 VTVM Electrically identical to

Hewlett-Packard 4108. R.F. probe goes

to 700 mc ± 1 db. Only difference from

Hewlett-Packard is ruggedized meter

and case, and sealed pots. 110 v.a.c,

In good working condition.

SRR·13

835.00

Price, complete. . . . . . . . . . . . . $400.00

Cabinet ISpecify type woodl. . .. $35.00

The Rolls-Royce of curre ntly available
surplus VHF rece ivers. AM. FM and CW over
the range of 30-60 and 60 to 260 mHz. Sep­
arate front ends provide optimum perfor­
mance on each band. Three separate I.F. strips
provide 20. 40 and 300 kHz selectivity. The
40 kHz I.F. util izes nuvistors yielding a re­
markable system no ise-figure. I. F. and video
outputs allow spectrum display and analysis.
After all this, the engineers found a few extra
square inches on the chassis and added a ear­
rier operated relay to activate a tape deck or
other external device.

If you will drop us a line. we will send two
pages of detailed specs. and a photo of the
guts of this beast.

. -~ '- -.
•

.• -
•• •-.-• •

• -. -- .
. ~e· •

~ , .."' ~-'-

Write for complete specs. - It's worth it!

$199.95

This is a fine receiver covering 2 to 30 mHz
in four bands. Built-in calibrator, modular
construction and excellent stability make
the SRR-13 a good buy at _

SP·600 -
•
•
•• ,

•

• •••• • •

• •

$275.00

Still the ail-time great general coverage
receiver. 540 kHz to 54 mHz. Selectivity
down to 200 Hz. Completely overhauled
and guaranteed. Write for complete specif­
ications and photograph.

An/Com maintains an extensive inventory of military and commercial
equipment and publiCations. We continuously research methods of utilizing
surplus military equipment. Write or call stating your requirements.
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\0lQJ U u
BY GORDON ELIOT WHITE·

I have had a numbe r of inquiries o n RTfY un its
which the mil itary may be offering in surplus .
Chiefly, readers would like to know what the
military numbers mean. The following list gives
the more common converters and comparators.
with a brief remark based o n my experience if
an y, with the un its:
CJ\I- l ~/URR-Diversit y co mpa rato r for CV-57,

C V-60. CV-7 1 demodulators. This unit is sel­
dom used by amateurs because of difficult y in
setting up diversity reception of brief amateur­
type contac ts.

CJ\I · 22/UR8·A-Virtually idenlical to C M· 14.
but used with CV-89 demod.

CJ\I -~2/URR - Similar to C M· 14. used with
U RA- 12 set .

C Y· 116/UR R-I.F. FSK demod used with R­
390 rece iver.

C J\I· 185/UGC- Part of FO C·60 set. compares
two FSK signals and selects the best one for
receiver output.

CY·57/U RR - Intermediate - frequency type
RlTY dcmod. Ruck or tabletop mounted, has
tuning scope, local controls. Input may he
tuned from 400-500 kHz. Excellent i.f. T.U.•
but may be slightly broader in tuning than
audio demods. May be used with any modifi­
cation. 117 v.a.c. power.

CV-60/URR-Aud io-. ype RTTY demod. sx­
tern ally ident ical to CV·57, but requires FSK
audio input. Has scope, easy to use. Th is set
is electricall y identical to the CV-89 demod.

CY· 7 1/UR R-I.F. type dernod, identical to the
CV- 57, but input is 50 kHz. This was used with
o lder N avy receivers.

CY.8 1/ F G C·5- "code converter" from FOC-5
time-divisio n m ultip lex system. Of virtua lly no
use to ama teur RTfY.

CY·89/URA·8-Audio type RTTY dernod. with
tuning sco pe, 11 7 v.a.c. power.

C\,· 94/ FGC·S - M UX retransmission set, of
little ama te ur interest.

CV.9i IUX - Facsimile receiving demod, for
400 kH z i.f. from receiver. May be convertible
to 455 kHz. Otherwise requires no modifica­
tion for amateur FAX use.

CY I 72/U - Older slandard Navy FAX demod.
H as "eye" tube to tune FAX signals. Ve ry sim­
ple circuit; easy to use.

C Y·172A/ U-Ident ical in use 10 CV- 172 but has
minor improvements.

' 1502 Stonewall Rd., Alexandria . Va. 22302.

CV·1821GRC·26 - FSK dernod, i.I, type. 440­
510 kHz input. An older, but still usab le T .U.

• • •requmng non conversion.
CV·205/FGC·1 - Data co nverte r from the old.

very hea vy, FOC-l set.
CV·223/ URR - Audio frequency-shift dernod,

by Northern Radio , variable input (shift) may
be tuned. Has 2" tuning scope. No conversion
required.

CY·227 / U RR-I.F. type. 200 kHz input demod .
CY·2~3/FCC·3-Tone translato r for tone-divi­

sio n M UX . Of little amateur use .
CY·2~~/ FGC·3 - Similar to C V-243 but trans­

m itt ing side of f\.1 UX set.
CV· 278/ G R-I.F. type demod, 450·500 kHz in­

put, d .c. output , 28 v.d.c, power required.
CY·291 /GXC·3 - FAX f.rn, to a .m . converte r.

Ma y be used to demodulate FAX FSK for
amateur purposes.

CV·292/GXC·3-FAX a.m. to f.m. transmitt ing
converter.

CV·305/ U-RTTY dernod, audio type, dual di­
versity type.

CV.357/ A- FSK demod, 300 kHz i.L type, for
AN/ ARC-2 1 or A RC-65 aircraft transceiver,
28 v.d.c., 1J5 volts. 400 Hz a.c. requ ired. Has
FSK keying for transmitter as well .

CV-38~/U-FSK demod/keyer, a lso used. like
C V-357. with A RC-21. A RC-65. A RR-36
aircraft sets.

C Y.395/U- RlTY signal level monitor. Used
wit h CV-116/ URR.

CV·398/ UG-RTTY to c.w. t ransmitt ing con­
verter. Used punched RTfY tape to send
keyed audio Morse signals fo r transmission.

CY.407/ UGC·I- Time-division M UX conver­
ter, solid state. Not usable for any known
amateur RTfY signals.

CY·~08/UGC·I-Simil ar to CV-407.
CV.4 32/UG-Morse to RlTY receiving con­

ve rter.
CV.4 35/ FGC· 44-R.F. frequency mi xer unit

(no t RTTY).
CV.436/FGC·~~-Synchronous TTY rece iving

component. Not usable fo r amateur sto p-start
TTY.

CV·~37/ FGC·~4-see C V-4 36.
CV·438/FGC·44- • •
CV·439/FGC-~4- • •
CV.~83/URA· 17-S0Iid-sl ate RTTY aud io de-

mod, similar to the tube type CV-89 . Has tun­
ing sco pe, 11 7 volt power input.

CY·58~/FG-Two-<:hanne l M U X dernod, pos­
sib ly usable on 2 meter RlTY.

CV·587/GX- FAX f.m. to a.m, converter. used
• • •
In receiving.

CV·588/GX-FAX a.m, 10 f.m . t ra nsmitting
keyer.

CV-663/ A-RTTY keyer: converts d.c. loop
pulses to tones for transmission via A FSK, or
demodulates FSK for operation of the pri nter.
Used in airborne systems.
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R. E. G.......... ..,.IEART CO., Inc.
Box 1220 GC. B......rly Hills, Calif. 90213
Phone : Are. Cod. 213. Offic. 272-5707

USA·CA [from page Sf ]

Sad to report the passing of a radio pioneer
who worked with famous people like Marconi.
Dr. Mario Santangeli , itER, an ole fr iend who
recently celebra ted his 50 years in amateur radio.
He received # 1 USA-CA-500 Award to Italy,
November II , 1962. Seems like only a few weeks
ago that I received a couple of nice letters from
him. but is was some time ago as he passed
away in April.

Hope you had a wonderful summer (or what
ever your season has been ) with lots of Mobil ing
and catching new counties. Write and let me
know, How was your month? 73, Ed., W2GT.

CY·717/U-FSK demod, audio type.
CY·763/URR-Audio type FSK demod. Similar

to T MC Corp. model PSP-1.
CY·766/ TRC·7S- Collins FSK demod, 850 Hz

shift (1 575/2425 Hz tones).
CY.86S/URC-AFSK demod, 24 v.d .c, power

required.
CY·972(Pl/UGC-S0Iid-state FSK demod, 11 7

volts 60 Hz power required; 16 MUX chan­
nels available by paralleling uni ts.

CY· IOS2/ GGA-Serial to parallel converter,
Crypto set, part of GGA·II.

CY· I OS3/ ARC- Demod , input aud io FSK, out­
put d.c. loop, used with AN/ ARC-38 aircraft
h.f. receiver.

CY·2C/ TX-FAX dernod/ keyer, interfaces re­
ceiver and t ran smitter with FAX recorder/
transmitter set.

CY·31/TRA- RTIY diversity demod, i.f, type,
400 kHz to 510 kHz input.

CY·292/ mA·7- RTIY diversity control/com­
biner, transceiver.

CY-62/ U-Audio-type, variable shift RTIY de­
mod. 100-1 ,000 Hz shift available. 117 v , a.c.
power required.

Boehme S.C-Dual-diversity audio type RTIY
demod. Has tuning scope. An old but still ex­
cellent unit, one of the easiest to use in ama­
teur diversity. Variable-shift tuni ng.

Northern Radio type 107 model 2- FSK con­
verte r, audio type dual channel. fixed-shift,
has tuning 'scope. Tube type.

Type 174 Model I-Dual diversity audio type
FSK demod. has tuning 'scope. Plug-in units
dete rmine shifts.

Type 174 Model 3-Similar to 174 mode l 1 but
solid-state circui t. tuneable shift control.

Type 328 model I- AFSK demod, solid state.
Type 125 model I- FAX converter, AFSK to

a.m.
Type 178 model I- T winplex converter, for

twinplex RTIY signals. audio to d.c. loop.
Type 104 model 3- Tone-demodulator, audio to

d.c, loop. Not suited for FSK.
Type 152 model 3 - Tone-demodulator (two

complete uni ts per section) not suited for FSK
work.

Mod. I"
U.S.A.

# 100-24H

CLOCK

Wa lnut or e bony pla stic case.
4 "H, 73J. "ve, 4 "0. 110V 60
cy. G uara nteed One Year.

DIGITAL C\.DCX$

REGUl . PWR SPl Y FOR COMMAND, lM, ETC.
PP·I 06/ U; Metered . Kno b-adju stable 9~270 v up 10 80 rna
dc ;a1so select an AC of 6.3 v SA. or 12.6 v 2lfl A or 28 v 2'hA .
With mating o u tput plug & all tech. ca ta. Shpg. wt . SO lbs,

••. . .• .... . ...... 19.50

BRAND NEW FREO·SHI FT TTY MONITOR :
NAVY OCT·3: I'M Receiver type . freq . range I 10·26 mHz
in 4 ha nds . ce nt . tuning. Cry stal caJib. Read s up to 1500 Hz
deviation o n built-in VfVM . Cost S J 100.00 each! In o riginal
box with instruct . book & co rd . I-'OB Mari posa, CA. Shipping
wt 110 Ibs. Min. signal need ed : 15m\' 49.50

BARGAINS WHI CH THE ABOVE WILL POW ER :
l M-( *) Freq . Meier ; 12S- 20 mHz. .OJ';;. CW or AM . with
serial-matched calib. book. tech. data, mating plug .. 37.50
TS·323 Freq . Meier : 20- 480 mhz. 001%• . . ••. • • • 49.50
R23A/ARC5 Co mmand QS'er 19().SSO kHz. ex c cond 16.95
ARC R15 (MIL R·509 ) Co mmand. 108- I3S mlt z, New 17.50
NEMS-CLAR KE 1670 FM rcvr SS-260 mHz. like new 275.00
VVWV Rc:vr/Comp.r. tor 2'1, · 20 mHz with sco pe . . . . 250.00
Empir. O..... ic:" NF·1 14 Rri me ter is a red-hot receiver from
ISO kHz to 80 mHz •.. . ..••• .. ... . .. . .... . . . . 295.00

Attent io n!
Buyers, Engineers, Advanced Technic ians:

We have the best test -equipment & oscilloscope
Inven tory in the countr(. so ask fo r y o ur needs . . .
don 't ask fo r an avera! catalog . . . we also buy, so
tell us what you have. Price it.

HIGH·SENSITIVITY WIDE·BAND RECEIVER
COMMUNICATIONS_BUG DETECTION

-SPECTRUM STUDIES
38 · 1000 MHZ AN /AlR·5 :Consisl s o f brand new tuner/con­
verter CV-25 3!ALR in o riginal factory pack and an ex c. used
checked OK & grid main rece iver R·144 modified fo r 120 v,
50/60 hz . The tu ner covers the ra nge in 4 bands: each band
has it s o wn Type N Ani . input . Packed with eac h tuner is the
fact ory inspec to r's checko ut sheet . The one we o pe ned show­
ed SENSITIVITY; 1.1 uv at 38.4 rnhz , 0 .9 at 133 mhz, 5 at
.538 mhz, 4'Il a t 778 mhz , 7 at I ghz. The receiver is actually
a 30 mhz IF ampl. with all that fo llo ws. including 3 diode
meter for relative signal strength: an allen. calib rated in 6 db
steps to - 74 db. foll owed by an AVC posi tion; Pfn .• Video &
AI' o u tputs; switch select pass of ! 200 kh z or - 2 mhz; and
SELECT AM or FM! With handbook & pwr. mput plug.
all o nly . . . . . . . . . . . . . . . . . . . . . . . .. 375.00
CV-253 Co nverter o nly. good used. w/ book 99.50

We have SP- 600 - JX. R390, WRR - 2 RECEI VERS. Ask '

PEN............ NUMECHRON CO.
D'VISION 01 lCA COR PORArl O N

"4~ fRANKSIOWN AVE . PlnS8URGH . PA . 15108

At Your Deal.r, -or
DIRECT fROM

~

TYMETER·
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LIBERTY PAYS MORE!!
WILL BUY
FORCASH
ALL TYPES

WILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic
Equipment

• Test Equipment

WIRE. WRITE. PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212·925·6000

TELETYPE ·RIBBONS·TOROIDS

PLEASE USE YOUR ZIP
COnE NUMBER ON ALL

CORRESPONDENCE

1
'.

Lowest pric es any where !
88 m hy TOROIOS 30/$10. ppd. ­

fresh RTTV Rebhons 121$3 .50 ppd.
MACHINES - GEARS - SUPPLIES - TAPE

" .... , 0,,, VAN W2DLT '0.' . P.W.'" .'V '
,.-,'." ". ~, r "lll l\,\, I\i I n i 'IH O

FACSIMILE TRANSCEIVERS

ON LY
$9.95 '

SEE CONVERSION ARTICLE IN QST. Mav 1972.
Send a nd receive pictures, schematics, etc. Excellent
condition, with all tu bes, exciter lamp, & styl us.
WEATHER SATELLITE mod if ication deta ils with
each order.
FACSIMILE PAPER . 2, each, or package of 250 for
$ 4.00 plul postage. MINIMUM ORDER $5.00
NO C.O.D.s ·Shipping charges collec t.

NEWSOME ELECTRONICS P.O. Box 176·C
Tren ton, Michigan 48183

Contest Calendar [from page 78]

Editor's Notes
A few reminders and special points to observe

rega rding the rules :
Par. 3 (d) The North American boundaries

extend all the way from Greenland to the Canal
Zone and Panama. A nd Newfoundland and
Labrado r are not separate countries but count
the same as Canada.

Par. 4. See the July CALENDAR for the DA RC
country list for Europe.

Par. 7. Using an "octupus" transmitter set-up
is not considered as meet ing the requirements of
single transmitter operation. And the "same time
period" should be an interval of approximately
J0 m inutes o r more.

And watch those duplicate contacts. An ex­
cessive number will mean disqualification. If you
recopy yo ur log it must remain in its original
form . includ ing dupes. but they are 10 be crossed
out and no credit taken.

Log sheets do not necessarily have to be the
official CQ forms, but the prescr ibed format
should be followed. It is strongly recommended
however thai the official CQ summary sheets are
used . Indicate the total number of QSO's made.
less duplicates. and Countries.

Remember, we have over 3000 logs to check.
you have only your own.

73 for now. Frank. W IWY
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••••••••••••••••••••••••••••••••••••••••••
: CASH PAID ••••.. FASTI :
: For your unused TUBES. Semiconductors, RE· :
: CEIVERS. VA C. VARIABLES. Test Equ ip- :
: ment, ETC. Fair Dealings since 1938. Write or :
: call nowl Barry, W2 LNI. :
: BARRY ELECTRONICS. 512 Broadway, New :
_ Yorl<, N. Y. 10012. 1212·WA 5-70oo1 (We buy'
: factory termination & from indiyid ualS). :••••••••••••••••••••••••••••••••••••••••••

lie O..l ~ ln.1 T"t.N1,,,,~ ~._ ...... 1
tIl . t P"1lo'''''l you .t "'- for rcc f lr\t
oWMI ~oncl el l n lie"",., . IllCludtl UP­
O. u d ... lt lpl, (I\o tu tflh ...4 kIP,
~t1 c 4119"_ , PLUS · -S.l f.S tud,
~l1 1tJ tnt ." .. (JIl ' , 19 .iS Pl:Ktp.lld

WE PAY HIGHEST CASH PRICE 1'011
ILECTRON TUllES I SEMICONDUCTOItI

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ILlZ"'IITH'OIlT INDUITRIAL 'ARIC

ILlZA.ITH. NIW .IIRIIY 07201
(201) 11104200

PLEASE USE YOUR ZIP
CObE NUMBER ON ALL

CORRESPONDENCE

EARSPLITTER
" The distinctive Warning S ignal"

$35. 95
Introductory
Price 1.6 pouNiI

ELECTRONIC SIREN ES·900
Now being used by :

Vol. firemen , aux . pol ice, boats, fire
alarm systems, burglar alarm systems. etc.

The EARsPllTTER E$.900 em.tl 81Oud.
8fl_1o(N'l 1' .....~'8f'''''' rlOP'd ylllpt,.
_ Nl I,k. 1'" _ ....- ...-d on 1M
IMKI polICe. Iw.. ....cI "''''1l8f'CV .....ictft.

No movint ~I to .....- out ~ rust!
• T... 1_ ....._ I. on'! low to hogl'l

..,10ft\8lc801ty ,
• Ot_ ... tNon 1 ....... tTorn b81 ...."
• w .11 (lpef8fe on IV IS vOII a.r'l l....

1:108" ....
• ()pl m YOt1. " 13 YOtti D. C.
• E IeC:tronc 8Nl 81u......um I""",""

hOrM .... bu .11 ,"10 one i..t.'" ..rti1
~" tot" ly _ ..proof .

Wt.o YOU need ....t-.._ '" EARSPLITT ER

Also available ncar theft alarm ...•...••. $39.95

F.M. [from page 34}

Of course if the deck is used on a different trans­
mitter, then it can be made somewhat larger.
Note the placement o f pins 1 and 9 parallel with
the edge of the copper-clad material. Also. use of
tube sockets without the center solder lug makes
things a bit easier. The connect ions are made-to
the term inal board from which the original oscil­
lato r deck was removed. The screen connection
from the 6AK6 is not used. T he hole drilling
drawing and top pictorial appea r this mo nth. A
photo of the prototype will be forth coming next
mon th (da rk room is still not in full swing afte r
moving ) . No t to brag. but the prototype works
like a champ!

."" ...... .... ... •••n -_...... i " "." ".,
~ ! i"- - - - • "

_~~.- , • • •UII. ,.- ,.-
......- • ••,"e ,. ~ ,.- •- , . '000' ,.- ,.-- , ....... ,..... ,.....-- • • • ,. '.0 ...... ,.....-- • ,,~ ... ,. '.-.- • ....... ,.- ,.-.- • · .'''00 ,..'. ,.- 11 _ I I III.- • . "''' '''1 ..---......,-.• . " If ,.- ,.-- • ..,.... ...,. ,.. ,. ..',.. --....."" ......."'- • ,...,. ,...,.
• • .,..,,, ,..... ,..... ,.,,...- • . , ~.. ,.- ,.-_. • ..,.,.. ,.- ,.-.- • •""n. ,.,.. ,..... " .,1 I I " • •_.- • .'." ,...'. ,...,. u_ .:..._...- • ••,u , ,.. ". ,.....
~,- • .'.00 ,.- ,.-- • ..,..." ,.. ,.. ,.-- • .,." ... ,... ,......
• ... • .."""" ,...... ,........- • ..,.... ,.- ,.- -- ..........-• . ,•• v ,.. ,... ,.- •.- • ..,.... ''' '. ,..... •........"",...- • • ,.u ,.- ,.- ' n :>.- • . ,.u '.- ,.- ' : . ,1- • .,.... ,.. ,,, ,..... -.. .., ,so
...... • • •..,. ';0.1 ,.. ,. ,.-

• MODI ,K." D.- • .,... ... ,... ,.- •.- • .,~ ,.. '.. ,.-
v................ • ....... ,.. ,.. ,.-.- • .,.. ,.- ,.- ..- ,.-

0 .- • .'.00 ,.- ,.-
", - • ..,.., ... ... ,...,.

.........- • ._. ,.- ,.- •- • .~ . '''J'' ....,.

..."',......- • _. ,.. '.. ,.- ,.- ,-"" •.........-- • ..~... ,.- ,.- . " • •-- •- • ..n ' ,.- ,.- ,- •.- • ....... ,..- ,.- •....,....._-• ..n ... ... ,.---- • ,.- ,.-... • ,.- ,.- --....1>0.01..
• - • -- ..- ,.- .- •_.• • ._~ ,.- ,.- ,- •

....'.....
"

• • _.. ..- ,.-
...... ...10- • "~ ,.- ".-

Update of Repeater Directory Information.

Repeater Directory Update
The re maining space for this month's colum n

will be dedicated to another major updating of
the CQ FM Repeater directory. The major holes
in New England have been fined with data furn-
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ished by the Northeast Repeater Association
( Inc.) Other areas have been filled in with letters
and cards from f.rn. operators in those areas.

Finale'
Docket 18803 was supposed to be out during

the middle part of June, but didn't make it. Prob­
abl y by the time this is in print the reporting
order will be out. Word is that the docket was in
legal department when Prose Walker left for
vacation in June. Here's hoping that the final
word was good. Just as soon as the report and
order is available it will be published in CQ. with
a "Stop the Presses" cry if necessary!

See you in Melbourne. and keep the news,
photos, and suggestions coming in. _

It is Better to Receive [from page 41)

G ood question. Of course there are man y
more o f us than the Census shows; fortu­
nately, the federal government doesn't have
the powe r to registe r every last o ne of us.

Perhaps the best answer is that it's human
nature to prefer talking to listening. But for
us, we're convinced that DX listening is twice
as fulfilling as ham radio, since we're not
talking half the time. Only 8 % of the Census
respondents also hold a ham ticket, and only
12% are C Bers.

So there you have a portrait of those of us
who believe it is better to receive.

The next time a budding young radio man
asks you for advice, please remember that
hamm ing isn't the only wort hwhile aspect o f
the rad io hobhy, OK? Thanks and 73! -

Re lativity and the S Meter [f rom page 47]

tector to indicate bridge balance and then the
5 meter will give you a " pcak" or a "null"
ind icat ion as desired in the measurement.

Suppose we didn't use the S meter and gave
out "arbi trary" signal reports such as S-I to
S-9. Could we gain anything in our own
shack? I believe we could gain a lot. In order
for the S meter to operate "as designed" wc
have to have the r.f. gain control in the maxi­
mum gain posit ion ; and, we use the a. f. gain
control to adjust to a comfortable listening
volume. Why not se t the a .f. gain control to
about "3 o'clock" and adjust the r.f. gain eon­
trol for good listening volume? What have we
accomplished? Well, I think we could listen
10 weak signa ls more easily because we
wouldn't have the stro nger signals on either
side tryi ng to activate the a.g.c. We could
adjust the r.f. gain control for "best recep­
tion" o f the weak signal and very probably

copy the weak signal 100% . For the last 6
years 1 used a transceiver that didn't have an
S meter. I used the above method of tuning,
giving an S-9 when the r.f. gain control was
at " 12 o'clock;" between "8 and 12" it was an
S-9 + and after "12" it was something less
than S-9, arbitrarily interpolated.

I found this a very satisfactory method of
tuning the transceiver to a weak signal; and
it was amazing how quiet the band was when
I was working a station with a really strong
signal-almost like he was the only one on
the band. Try it so metime-you'll be amazed.
Don't worry about the repo rt . G ive him a 5
and 9 + 15-he'1l be happy and you' ll enjoy
a good clear signal from him. After all, we
only want to establish and maintain good
communications-not try to drive one an­
other's speakers out of the cabinet! -

YLRLConvention [from page 29J

Not all call di stricts were represented at this
convention, no 4's or 9's being present. Two
VE's made it, however. as well as a former
op in Samoa. Here they are by calls : WA 1­
NHK, NHL; W 2EEO, OWL, WB2YBA;
W3AAU, CDQ, OLY/ 6, PVH, K3FYS;
K5BNQ, ECP, JFJ , MXO, WA5WZF, WB5·
AYK/ 6, W5RZJ.

W6ALL, BDE, BIS, CEE, KHM , MFP,
JZA, NLM, PJ U, UHA, NAZ, JCA, DOY,
YK U, QGX, YZV, JEP, C BA, TDL, JMC,
MWU, WSV, LBO, UXF, VDP, K6ELO,
HOI , DLL, BUS, JCL, AYJ , KCI, QPG,
MWK, YOA, IHD, VFE, HHD, MQS, KLN ,
INK, JPY, EXQ, HEY, EXV, PRN, JSN ;
WA6GQC, ERS, ISY, LRW, U BU, ZTU,

•
LWE, EOT, AOE, QKC, KKQ, BNS; WB6-
PJL, G ID, BDO, DFN, BYL, SSZ, ERF,
QVD, BAC, CGA, OSP, KVG ; WN6HTH,
PYN, IG G , FUT, F U U.

W7HHH, NJS, LIZ, QYA, RVM, GGV,
LXQ, WLX; K7BED, ESA, QGO, UB C,
UJV, OSF, TLP; WA7FFG, NRY, FLC,
LTN; WN70XZ, KN7GDO; KL7FPM I7 ;
KS6DZ17.

W8RZN, UAP; K8ITF, TYK ; WA8EBS,
IJW; WOMFW; KOEPE, SPW; WAOFSK,
PYZ, SLX, TNI; VE3CLT; VE4ST; DUI·
GSP. -

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE
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All you need are ii 4 mounting screws . . . just
plug-in components . . . like V4 watt resistors,
ceramic capacitors, diodes, I.e.s, transistors
and more, . , and your circuit's built! No spe­
cial patch cords needed! Components inter­
connected with any solid No, 22-26 gauge wire.

And you can try It with absolutely no risk lor
5 days. If not satisfied. just return your EL
Socket and receive a fu ll refund . Trying is
believing. How can you go wrong? Order your
EL Socket nowI

• Nickel/ sliver plaled terminals - very low conlact
resi.lance

• Low inserllon 'orce

• Mounts with .:: 4 screws

• Inilial contact characterislics beyond 10,000
Insertions

• Vertical, horlzonlal Inlerconnecting matrlce.

• Accommodate. wide range 0' wire and
component leads 'rom .01 5..·.032..

Send check or M.O. todayt
• Add 50 <1 for po stage and handling

• 2 5% deposit on C.O.D. 's

~
O.Q EL INSTRUMENTS, INC

61 First St., Derby. Conn. 06418
Telephone: 203 /735·8774
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OX Contest ifrom page 52J

was still good enough to win the K2G L
Trophy for which they were eligible this year.
Future operation from that spot will be sharp­
ly curta iled due 10 management changes at
the Coral Cliff Hotel.

John was critical of some of the operating
pract ices, especially DX stations who work
15 to 20 contacts without signing. We agree,
and question the legality of thi s type opera­
tion but naturally have no control over it.

Another problem as pointed out by Dick,
SP6 DR is the ind iscriminate calling by W I K 's
while he was trying to pick-up a few new
multipliers. Hope the W3AA Plaque will
soo the his frustration and he will join the
fray agai n next yea r. Those 160 contact s he
handed out will surely be appreciated by Top
Banders.

Our old sta nd-by up Alaska way, KL7JDO
was limited in time and power this year.
T ony was only able to put in a couple of
hours with a home brew 10 waller. "Try
breaking through the W 6/W7 iron wall that
way," remarked Tony.

You can thank a friendl y supply sergeant
for your Fiji multiplier. Bob, VR2GE was
supposed to have his gea r packed in time 10

make a plane leaving the island on November
28th, however he was able to fi nagle the
sergeant into shippi ng it on the last plane out
a few da ys later. Look for Bob from VK4 in
the next one.

If you don't sec your club score listed it
may be because there were not suffi cient
entries from your club. We require a mini­
mum of at least three logs, and also a list of
participating members and their claimed
scores. It is also advisa ble to include a
membership roster. Many member stations
neglec t to include their club affi li ation and
the club does not receive cred it for their
score. The above inform at ion would help
avoid th is loss.

That's about it for thi s one as I am running
out of space. Committee same as we had
in the Phone section of the contest. Fred
Caposella, W21WC, Bob Cox, K3ESf; Bob
Entwistle, WIMDO, Andy Malashuk, WI­
G YE, Ralph Nichols, WlCNU, Gene Walsh,
K2K U R and Bernie Welch WSIMZ. And
Joan of the CQ office staff, who I am sorry to
say will not be with us for the next one. We
are going to miss her.

73 for this one, Frank, WIWY



389

386

Five-Band Verticals
Model 18HT HY-TOWER 80 Ihru 10 Meter.

- Outstandi nq c mm-directionat performance
• Automatic band switching
• Installs o n 4 sq uare feet of ground
• Complete ly selt-supportmq

Order No. 182 $1 99 .95

Mulli-Band Hy-O Trap Verticals
Model 18AVT/WB 80 thru 10 Meters

• Wide band performance with one setting
• Automatic band sWitching : three Hy-Q traps and top

loading co il
• SWA 2 :1 or less at band edges

Order No. 386 $69 .95
Model 12AVQ 10. 15. 20 Meters
Order No. 384 $29.95

NAME YOUR ANTENNA ...
MORE POWER, MORE FLEXIBILITY FOR THE

Fixed Station ...
Here are just a few

Tribander Beams tor 10, 15, 20 Meters
Model TH6DXX SUPER THUNDERBIRD OX

• Six elements ; new Hy·a traps
• Up to 9.5db forward gain
• 25db trent-to-beck ratio
• SWR less than 1.5:1 on all ba nds
• Takes maximum legal power

Order No. 389 $179.95
Model TH3Mk3 SUPER THUNDERBIRD

• Three elements
• Up to Bdb forward gain

Order No. 388 $1 44.95

Model TH3JR THUNDERBIRD JUNIOR
• Three elements
• Meets space pro blems
• Up to Bdb forward gain

Order No. 221 $99.95 /
Model TH2Mk3 SUPER THUNDERBIRD

• Two elements
• Up to Sdb forward gain

Order No. 390 $99.95

EASY FIN ANCI NG • 10% DOWN OR TRADE· IN OOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS· GOOD RECONDITIONED EQUIPMENT · Nearly all makes and models. Our reconditioned
equipment ca rries a 15 day trial , 90 day warranty and may be t raded back within 90 days for full
c red it toward the purchase of NEW equipment. wnte for bulletin . Export inq uiries invited.

TED HENRY (W6 UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)
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SEE OUR F UL L PAGE IN MAY ISS UE

Bu y two elementS' now - a th ird and fourth may
b e added later with Jiu le rl/ort.

(2)..../c

L , and C, will be calculated for the desired
fr equency of operation. T he low pass fil ter
parameters vary depending on the load of­
fered by the next stage, and will be calculated
fromEq. (2) and (3):

ZLOAD

Linear VFO's [from page 64)

Based upon the experience gathered in the
field, I summarize in Table I the performance
one can expect from a v.f.o., depending on
whether it is capacita nce or permeability
tuncd.

A circuit that with some variations, I have
consistently used over the years, is a modified
Colpitts, reported in fig. 2 .
r - - - - - - - - - - - - - - 1 - - - - ....,
I 6BK 1 I

1 I 1
I 100 I I

1 5 s.... 1 I
1 I '1
IL l c . I I
I s.... 2 30 I I
I 7- 4 - s,., : 1
I 100 2 0 I L l 1 To
I I I Butt.r

I 4 70 l K I AC' I1 r S. . . I S. III . ,
, 1

1 l e t I
I , , - ' .0:..Jr ----------- -:\.0 023 - - -

~

Conslrudion Details
T he stability of any v.f.o. is directl y related

to the care takcn in bui lding mechanical rigid­
ity into the unit. This v.f.o . was built in a
4 x 5 x 6 inch aluminum util ity cabinet.
One of the two covers was reinforced by bolt­
ing to it a 5 X 6 inch aluminum sheet. To this
reinforced side the tuning capacitor was
firmly bolted . The ca pacitor was a well con­
structed double bearing uni t with 150 pf max­
imum capacitance taken fro m old command
sct equipment. A no-backlash flexible cou­
pling and short shaft was used to connect the

I
C. - " (3)

• - 2 '" tc Z L OAD

where tc is the cut-off frequency for the low
pass filtcr. •

VFO for Healh SB-l 02 [from page 48]

and regulated B + voltage from the home
madc power supply that is used with the
5B- 102.

~ ~.2 "'.d.c .
.. + - (R. oulot. d l

Fig. 2- Recommended v.f.o. circuit paramete rs
(ca pa ci ta nce or permeability tu ned).

KIT COMPLETE WITH
• SPIDER
• ARMS
• WIR E
• BALUN KIT
• BOOM WHERE NEEDED

1\
11

1 :

GEM ·QUAD FIBRE - GLASS
A NTENNA FOR 10, 15. and 20 METERS.

Two Ele me nts $1 07.00
Extra Elements $60.00 ea.

Subm it Paym e nt with Order
Sh ipped Fre ight collec t .

Pr ice Includes
Ca na d ian Fed e ra l Sales Ta x

o r U.S. Customs Duty.

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

WANTS TO BUY
All types of military elect ro nics equip­
ment and parts. Call collect for cash offer.

SPACE ELECTRONICS div ision 01
MILITARY ELECTRONI CS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 I 12011 327- 7640.

30010 OFF on all Used
Equipment in stock.

Large Selection
Send for FREE list.

FRECK RADIO
38 Biltmore Avenue

Asheville, N.C. 28802
704/254/9551

Enjoy o pt im um forwa rd gain on D X , with a
maximu m back to front ra tio and excellent side
di.Ycrimina tion .

Get a max-imum st ructural st rength with low
weigh t, usin g o u r " Tridetic" anrn.

~ MANITOBA D ESI GN I N STIT UT E
AWA RD WINN ER

1iiJ~r:A.~n1Pl/l. Ca n a dia n "a'anl No . 7'M!I06
I rVlf/jC1I'f(5fllVIIt1'l/Le:a/IlJ';f#,J U.S. "a ' a nl No. 3U13 U

20 Burnett Avenue, W innep eg l B. Manitoba, Canada
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Over-the-shoulder, mobile, or at home
Completely transistorized, compact, portabl e.
Capacity for 6 channels. Bu ilt-in telescoping
antenna, and connector for ex ternal an tenna.
Use barefoot o r with accessory ampl ifier. Ex­
ternal 12 voe or internal ni-ead ba tteries,
bu ilt-in 120 VAC battery charger.

GENERAL: • Freq. coverage: 144-14B MHz . 6 channels, 3
supplied • Push-to-talk Xmit • DC Drain: Rev, 45 rnA;
Xm it, 450mA • Size : 5-3/8" x 2-5/16" x 7-1 /B" , 3-3/4lbs.

RECEIV ER: - Transistorized crystal-controlled superhet . 1st
IF: 10.7 MHz, 2nd IF: 455 kHz . Ant. Input Imped : 50 ohms
• Sensit ivity : 1 jJ.V or lessI20 dB S+N/N • Audio Output :
0.7 W . Built-in speaker.

TRANSMITTER. RF Output over 1 W • Freq. Dev. ad j. to
15 kHz max., factory set to 5 kHz.

Versatility plus! . . . in a

2 Meter fM Transceiver

$199 !~ur Net

Complete with : Dynamic Mike,
O-T-S Carry ing Case, 120 VAC
and 12 VOC Cords, Speaker/
Headphone Plug and 10 Ni-Cad
Batteries.

AA-22 Amplifier $149.95
MMK-22 Mobi le Mount $9.95
BB l T·I440 Hustler Ant $27.95

R. L. DRAKE COMPANY I~DIm 540 Richard St, Miamisburg, Ohio 45342
. I!> Phone, (513) 866-2421 • Ielec 288-ll17

/

\.

A Unit of Ex -Cell -a Corporation ::E' g: •

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
clean. true holes in seconds. Round. square.
key or D. In 16-ga. metal. hard rubber. plast ic
or epoxy. Available at radio and electronics
p a r t s dea lers . W r i t e for catalog E· 73 0 .
Greenlee Tool Co. 1764 Columbia Ave.. Roc k­
fo rd. III. 6 1101.

GREENLEE TOOL CO

HELPFUL
HANDBOOKS:

A L t ABOUT CUBICAL Q UAD ANTENNAS
New data in 2nd ed. of world- famous text $3.95

B EAM A N T EN N A H ANDBOOK. 4th ed.
All about matching, beams, etc., 6-40 mtrs. $4.95

THE TRUTH ABOUT C B ANT EN NAS
New Truth Table rates 10 popular antennas $4.95

VHF H AN DBOOK
Propagation. circuits. test equip ., antennas $3.95

CARE & F EEDING OF POWER G RID T UBES
Design, application and operational data $3.95

B ETTER SHORTWAVE R ECEPTION, 2nd ed.
Receivers , alignment, projects, antennas $3.95

ELECTRONIC CONSTRUCTION PRACTICES
How to build equipment the right, easy way $3.95

Buy these popular handbooks at leading ama teur
dealers. or direct (rom publisher (please add 2S~

for postage/ handling), Write for free booklet.

RADIO PUBLICATIONS, INC.
Box 149, Willon, CT. 06897

I
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ca paci tor to the Millen 10039 vernier d ial.
The small air ind ucto r, L" was rigidly
mounted to avoid mechanical movement.
The 12AU7 was mounted "out back" and
well away from the tuned circuit components
to minimize heating effects.

The values of capacitors C, and C" were
arrived at by experimentation. The capacitors,
pictured were made up from several odd
value silvered mica units parallelled to make
the values indicated. The ou tput tuni ng in­
ductor, L" was fabricated from junk box
components, however, commercially made
slug tuned coils are available for those who
don 't wish to roll thei r own. This inductor is
adjusted to resonate at 5.25 mHz with the
cable capacitance of the 21 inch length of
RG-58 coax used to connect the v.f.o. to the
transceiver. Changing the length of the cable
will requ ire readjustment of the inductance.
No touching up of th is tuning is necessary
when going from one end of the band to the
other.

The completed unit was mounted on high
rubber feet made from four no. 1 rubber
stoppers.

Interior of the v.f.o. shows the double bearing
tuning capacitor firmly mounted to the reinforced
bottom plate with L, mounted by its lea ds to the
capacitor. At the rear is the 12AU7 a nd output

coil L2•

Connection to Transceiver
T he v.f.o. signal is fed to the crystal socket

input of the 58 -102. The coax may be simply
run into the cabinet and plugged into the
crystal socket. We chose to run a short length

•
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me __ COPies of the O X
$ __ enclosed

of coax cable from th e bottom of the c rysta l
socket to o ne of the two "spare" phone jacks
on the back apron of th e transceiver. The
coax from the ex te rnal v.f.o. was then fitted
with a phono plug which was inserted in this
spare jack.

T he v.f.o. was ini tially aligned by adjust­
ment of th e 60 pf trimmer so that th e m ain
tuning capaci tor tuned the v.f.o. from 5.0­
5.5 m Hz. A crystal calibrator with 10 kHz
markers was used to calibrate the d ial at 10
kHz intervals. When switching from band to
band it is only necessary to switch on the
58- 102 internal 100 kHz calibra tor and ad­
just th e 5 pf band se t capacitor to calibrate
the unit at the nearest 100 kHz point. T he
frequency can then be read directly to the
nearest 10 kHz and eyeball interpolated to
the nearest 1 kHz. The calibra t ion is nearly
linear.

T his external v.f.o. proved to be very sat­
isfactory in every respect. It should be useful
with any of the H eathkit 58 -1 DO-series tran­
sceivers or for that matter any transceiver de·
signed to usc a 5.0 10 5.5 mHz external v.f.o.
T he unit can be construc ted from all new
parts for about fifteen dollars. _

Surplus IC 's [from page 46]
monitored voltage switched its level. Some
devices required the a pplication of bias to
two pins simultaneously.

Seventy-five percent o f the o riginal 100
I'C's were identified by type. The remainder
were assumed to be defect ive or of a special
purpose design. DTL, TIL and later IC fa m­
il ies and package types m ay be identified sim­
ilarly. Only the appropriate supply voltage,
socket and connection information need be
substi tuted. -

Letters [from page 7J
satellites, and SSTV - cl ings to the old fashioned
notion that a.m. sounds better as it eats up 10
kHz for every station on the air.

And as a concluding thought I'm sure your
reade rs are aware that even standard broad­
casting co mmercia l stations are experimenting
with side band as a method of improving the use
of the 550 to 1600 kHz.

Paul S. Abbott, WA2RJV
Camp Hill , PA.

Color SSTV [from page 22]

fr ames of the blue recording. Close the
shutter.

8. Re-cock the shutter and advance tthe
film to the next fr ame.

CO Magazine
14 Vanderventer Ave
Port Washington, L1 ,

Please send
Handbook.

NY 11050
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New! BALUN

1 : 1 rat io for d ipole o r inve rted Vee .
Replaces cen ter insulato r.
Cuts noise in rece ive. Cuts TVI in transmit.
Wideband 1.7 to 30 MH z. Full Kw power.
Sta inl ess hardware . Sealed. Weatherpro of.
$1 2.95 PPD USA. 5% tax in Calif.
Order d irect. Free brochure . Send to :

NEWl2 METER
FM TRANSCEIVER
Model SRC-146

$ 00
SUGGESTED

AMATEUR
NET PRICE

With 5 Sets 0' errs,a's
341rU ·941fJ4 and

3 Sets at your choice

Frequency 143-149 MHz 12MHz spread)
Number 01 channels . .... , ••.•.. .. .....•.•.5

Suppl ied with 146.94 simple_, 146.34/ .94
(same plug in eryslsls as SR-C826M)

R.F. Oulput . . ..... ... ....•... 1 walt minimum
Sensilivily bailer than 0 .4 uv/20 DB 0 .5 .
Au dio ou tput 500 mw
Meie r mcnncrs ballery voltage on

'rx . S Meie r on Rx
Curren t dra in .. . . • • • • .400 maTx, 15 maRx SBY
Size .. 8~ "Hx3-Wx1~"D-WI.. . 24 oz. less Batt.
Options: external mtc , o r m /c -speaker, stubby
tle.ib le antenna, desk top cha rger. lea ther case.

Will Sh ip Via UPS f ree ot Ch arge

Slow Scan TV [from page 26]

see what the fil m will see. Mount a handy
magnifying lens, a lens fro m Grandma's old
reading glasses, or a borrowed + 3 or + 4 di­
opter closeup lens directly in front of the
camera's regular lens.

In a darkened room open the shutter in the
"B" or "T" mode whi le watching the C RT

For closed-circuit conditions, open up the
lens and reduce the number of frames per
color.By using Table I. as a reference, you
can choose the number of frames and camera
selling to fit the quali ty of the recorded
frames. If the picture quality is poor on each
frame, the fi nal picture quality can be greatly
improved by using severa l frames. The writer
recommends the mult i-frame recordi ng and
playback method because it offers the greatest
probab ility of sucess in OX contacts.

These instructions are intended to provide
"starting conditions" from which you can
trim-in your own results. If you make some
variations in the number of frames per color,
or lens diaphragm settings (and record them )
you will have the basis for any additional
adjustment. ' Until you find out the effect of
each change, be sure to make one cha nge at a
time! In other words, don' t combine adjust­
ments for color and density unt il you learn
how the fil m reacts to each in your system.

The writer would like to thank several
SSTV Hams who have cooperated with him
in making color tests; ZS6PP, ZS6U R,
PAIILAM, VK3 LM, VK3TE, VK 3BAK,
PYIDCB, ON4DN, and WA6RNG have all
been extremely helpful in making tapes or
supplying needed information. Byron Paul,
WA6RNG, practically took the writer by the
hand and dragged him into his first encounter
with color SSTV. The early work of Ralph
Taggert, WB8DQT, and Jim Bland, K4YPX
as reported in the December J969 issue of
Ham Radio M agazine also provided some
inspiration.

T his artic1e includes certain material from
the paper "Experiments in Long Distance
Amateur Color Television in the HF Bands"
presented by the writer at the I I Ith Tech­
nical Conference of the Society of Mot ion
Picture and Television Engineers at New
York, N. Y. in May of this year. The per­
mission of the Society to use this material
prior to publication of the Conference Pro:
ceedings is gratefully acknowledged. •

•PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025

•

•
•
•
•
•

•
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image on the ground glass. Move the camera
forward and back unti l the image focus is
sharpest. Check the image size on the ground
glass. If it fill s at least half the width of the
ground glass, but does not exceed the full
width, your trial lens is OK. If the image is
too small you need a convex lens with greater
curvature, or a closeup or spectacle lens of
greater diopter rating. If the camera lens has
variable I stops, set the iris at thc lowest I
number while making these tests so that the
image on the ground glass will be br ightest.
and focusing most critical.

The final steps are mechanical ones. Mount
the supplemental lens. Camera shop closeup
lenses can be bought that will slip over, or
screw onto the old lens. T he magnifying glass
will have to be epoxied or taped on. If you
don't often take pictures, a tripod or stack of
books will do to hold the camera; provided
you check the positioning and focus each
time with the ground glass before you load
film into the camera. (And of course you
must not change the camera position while
loading the film.) To avoid doing the ground
glass bit every time, you need to make some
sort of mecha nical frame that will hold the
camera. You're on your own here. One sma ll
help is that a sta nda rd 1/4"· 20 screw from
the hardware store is the right size and thread
to fit the camera's tripod mounting socket.

In photographing the screen, the object is
to take a one frame time exposure. T he
eas iest procedure is to set the shutter to "B."
Use a cable type shutter release, if possible,
to avoid moving the camera, and darken the
room or shield the C RT face from external
light . Press the shutter release just as the
vertical retrace occurs, and release it just as
the scan reaches the bottom of the picture.
This gives uniform exposure to the entire
picture. If the camera has a va riable iris set­
ting try test exposures at 18, I I I, 116, and
122 using Tri-X film. If the negat ives are too
dense even at /22, switch to Plus-X fil m and
repeat the trial. If the camera has no iris
adjustment the lens is probably I I I or 116.
T ry some shots with T ri-X and some with
Plus-X, One or the other should give satisfac­
tory results.

A point on costs to ponder while you' re
visiting rummage sales and second hand shops
looking for your $2 special camera. Most
sizes of black and white film costs a bit under
a dollar per roll ; about $.25 per roll to get the
negatives developed; and $.10 per print. You

FREE
INFORMATION

Mode in U.S....

# 124

WORLD OS LBUREAU

.. ..., ,.. .. .. ..

5200 Panamll Ave.. Richmond. CA USA 94804

THE ONL V QSL BURE A V to handle aU of
your QS L I to anywhere ; next door, the ne.. t
, ••te. th . oe . ' co untry . the whole world. Just
bu ndle them up( p leasearraog8 al phabe' ic.a IIYJ
..nd send them to us w ith PoIymen, of S¢ each.

Dl cn AL CLOCll. '

Will allow you
to Dynamically test all ......__.....~
types of capacitors.

ONLY $16.95 postpaid
Capacitance Range: .00025 - 1000 mfd.
Sensit ivity : Over 200 MEGOHMS

Dealer Inquiries Im, iled
JO-DAY UNCON DITIONAL MONEY BACK GUARANTEE

TYMETER'

IO-m inute repea ling ti mer bune s wa rning to sign in your
ca ll le tters. Wa lnut or e bo ny pla stic cese, ~ "H. 7,% "w.
.. ..D. I IOV. 60 ( y. One Yeor Guarantee.

At Yo ur Dea'.r, o r DI.fa 'ROM
~T"'r'"

CALL-IDENT
10-MINUTE STATION
CALL REMINDER :;:==S~
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Model HR-212 $259 Amateur Net
Includes microphone, mounting bracket and factory

installed transm it and receive crystals for 146.94 MHz.

R.egency a Met.er FM-America.n made at. import. prices

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel
2 Meter FM Transceiver by Regency

Specifi cations

Power O utput: 20 watts
(nom.) at 13.8 V DC

Frequency Range:
144-148 MHz

Channels: 12;
crystal controlled

Sensitivity: 0.4 uv,
20 DB qu iel ing

Spurious Re jection: 60 DB

for all your 2 Meter FM needs

Model HR-2MS 8 channe l
'rranscant... w ith signal search
reception and 1S watts min imum
o utp ut. $]19,00 Amate ur Ne t

Model HR-2A 6 channel
t ransmit. 12 rece ive 2 Me ter FM
Transceiver wnh 1S walls min imum
output. $229.00 Amateu r Net

Model AR-2 Ampl ifier boosts
2 Meier FM output powe r
300% .
$119.00 Amateur Net

, .. 0.-

t E' ~~~ Electronics, Inc.
f 7900 Pend le to n Pike · Indianapolis. Ind iana 46226
R.egenoy a Met.er FM-Arnerioa.n made at. import. prices

the

Magnificent 6tgnsl/Dne

Fntvn.:

1. All modes 10 through 160

".,ters in full 1 MHZ ' ....

with oyerl.'fI..

2. Bra.d bItrId tuninv_ In51: . nt

tMind ch8ngel wit~t t unino-

3. Tru e bre.k-in CW with T/ R

lWilching.

4. IF shih · e ,..1 aRM slicer.

PTe IF Mtise blenker t hllt rully

_k<

5. PR IF notse b lenker thllt rully

_kL

6 . RF envflope dipplnv soundl

like e K W.

7. Tr....~Mtr - Plu l - Recei ..er

built-in . two VFO·...

8 . C.lobretlOn within 100 HZ on
t ntquency meter n i. Ie digitel

cou ntef .

9. JOO to 500 _ttl p.' .p. brMd­

ban<Md 8072 t i,....

P h o n e 0 ' writ e

DON PAYNE K41D

for immediate, personalized service. a
brochure, and a KING-SIZE trad....in on
any gear. On8 piece - or the w hole stat io n.

PAYNE RADIO
Box 525, Springfield , Tenn. 37172

Six days Nttea - Sundays

16151384-5573 16151 384-5643

10. Bu ilt·'n : FSK shitt. spotter
~. wM'1 ".,ler. SWR ".,ter.

tr."ll'ftit o'''t. CW el«:1r<H"ic

keyer,

11. Sensit.... ity : Bette, then 10 db

S igne ' • plus · nOtse · to • noise
for .25 mi<:roYoits et 28 MHZ.

12 . Selectiv ity : 2 .4 KHZ et 6 db.

1.8 :1 16 :60 db) sNpII t.:;tor

116 pol. cryst-' le ttice hlterst.

QpttOnal: 2SO HZ CN. 400

HZ CN. 1200 HZ FS K.

13. Ulrimete ett_etion, ........

end IF rejection rnc::we then 60

db. Cen"ier end l idebend sup­

pi i . ion m inimum 60 db.

14 . Every CX7A ·bu, n l·i n·· ,cycled

mori tMln 72 ~n.

15. It'l per t llCtion tor $2195.
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The "STANDARD"
72'

ALUMINUM

Tower
FOR

DX'ing
Strong. Light. )1;0 Upkeep

Self.S t 'pp{)rtin~

Easv to Assemble & Erect
•

All tOWN S mounted on
hinged bases

Complete Tt·II·..('() p i n~ ami
Fold-Over Series avai lable

· 50 light you can
put it up all by
y ours e lf l No
climbing, no jin
poles, no hea rt
attacks.

And now, with motorized
option s. you can crank it
up or do.....n. or fold it over.
f rom t he operating posi­
tion in t he house.

See your local distributor, or write for 12
pa ge brochure giving dozens of combina ·
t ions of heleM. weieht and wind load.

HEIGHTS
MANUFACTURING CO.

get 8 exposures on a roll of 620; 12 on a roll
of 127; but 36 on a large roll of 35 mm film,
and 72 exposures if used in a half frame 35
mm camera. Since you will have many bad
pictures because the ionosphere or QRM does
not cooperate during the particular frame
you're taking. it is cheapest to use 35 mm.
To get the savings, however, have the nega­
tives developed but not pri nted. Look the
negatives over and have pri nts made of only
the most promising exposures, Most photo
dealers will make a large "contact sheet"
print of an entire 35 mm roll for about S1.50
wh ich will help sort the good from the bad
and can be cut up to provide small prints
for QSLs. 73, Cop

Ramp Generator [from page 61]

The repetition frequency is independent of
the supply voltage since both the uni-junction
threshold voltage and the charging current
are proportional to the supply voltage (ne­
glecting the constant base-emitter voltage
drop in Qt>. The output of the ramp is pro­
portional to the supply voltage, of course. In­
creasing the supply voltage will increase both
the ramp and sync pulse amplitudes.

With the constants shown the repetition
frequency can be varied from approximately
100 to 4000 Hz; the output voltage is 10 volts
pk-pk and the synchronizing pulse has an
amplitude of 5 volts pk.

The equations of the circuit are very
simple : The capacitor charging current is
equal to the current through RI .

E" 1 _ Eu - E u ..
I e· =

R 1 R 1

The charging time of the ramp, t, is given
by

NOW In Ne..... La'i er Facilities
In Almont Heights Industrial Park

Almont . M ich igan 4a003

PERSONALIZED ENGRAVING
f, • C 1 E". _ C1 E 11l R 1

I e ll E... - E .....

M.'alt• • Lop.' lar _ $1.50 Metalt• • Tie Clip - $2.25
SEND FOR FREE CATALOG

ARNOlD'S ENGRAVING

ELECTlIC

ON·THE·AIR
SIGN

WITH CAll

WA2ZHA

2041 Lind. n St.

Work. on
110 VAC

$12.95

114. ........ N.Y. 11227

where E.. is the threshold voltage of the uni­
junction transistor.

Operation of the circuit over frequency
ranges other than the one given above can be
accomplished by changing the capacitor C.
by switching o r otherwise.

This circuit has the advantage that fre­
quency control is accomplished by varying
a d.c. voltage; signal curren ts do not flow
through variable resistor R. T hus remote
freque ncy is convenient. •
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EXCEPTIONAL QUALITY ...

VHF FM Transceiver

GENERAL . Freq. coverage:
144· 148 MHz . 12 channels,
3 supplied . Push-to-talk Xm it
• AC drain: Rev, 6W; Xmit,
50 W • DC drain: Rev,O.5A;
Xmit, 4A • Built-in Power
Sup ply : AC, 117V 50-60 Hz;
DC, 13.5Vt1Cl% . Size:7·7/8"
x 2·3/4"x 10- 1/4", 8-1/4lbs.

TRANSMITTER: • Transistorized wi th 6360 outpu t tube .
RF Output: over 10 W • Freq. Oev: Ad j. to 15 kHz max• •
Freq. Stability : t.OO 1% o r less • Output lmped: 50 ohms.

RECE IVER: • Completely transistorized, crystal-eontrolled
superhet . Intermed. Freq: 1st 10.7 MHz, 2nd 455 k Hz .
Input Imped : 50 to 75 ohms . Sensitivity : 0.51JV or 1ess/20
d B qu iet ing: l lJV or 1ess/30 d B S+N/ N at 10 kHz dev., 1 kHz
mod. • Audio Ou tput, 0.5 W • Spuriou s Sens., >-60 d B.

Including transceiver, 3
channels supplied, mobile
mount, dynamic mike and
buil t-in AC·DC power supply.

Accessory BB LT·1440 Antenne:
Hustler 3.4 dB gein $27.95

R. L. DRAKE COMPANY I~~ 540 Richerd St, Miamisburg. Ohio 45342
.~ ~", Phone, 15131 866-2421 • Ieler 288-ll17

CRYSTAL BARGAINS

NULL OUT REPEATER
INTERFERENCE
ONLY 53 9 .9 5

• Wide ang le Irontal lob.
• Deep back null tor co-channel

re jection
• Broadband, low vlwr 144 to 148 MHz
• Quality mate rial. , construction
Logan LOG PERIODIC beams and ar­
rays can be used verti cally or horizon­
ta lly and mounted on top or side ot
tower at mast w ith negli gible tower
effect. Stacking kits available.

Ideal for rejecting that high-power
repeater you 've been hearing.

Only $39.95 F.O.B. Farmingdale, N.Y.

Write for technic s/literature
14.50
4.50
2.50

1.50
4 fo r 5.00

2.50
1.60

4 fo r 5.00

DIVISION OF BOB
WHAN & SO N

ELECTR ON ICS , INC .

2400 Crystel Dr.
Fort Myers

Florida 33901
(813) 936·2397

Send 10e for new
catalog wi th

oscillator circu its
and lists ot
thousands of

trequencies in
stock.

SPECIALS I CRYSTALS FOR :
Fr equency Sta nd ards

100 KHz (HC13 / UI
1000 KH z IHC6/ Ul

Almoll All CB Sets, Trani . or Rec.
ICB Synthesizer Crylli l on requell )

Any Amlleur Bi nd in FT·243
(b u PI BO muers)

80 Meier Ri ng! in FT-243
Color TV 351 9.545 KH z (wire Iu ds)

Depend on . . .
We supply crystals from
16 KHz to 100 MHz in
many types of ho lders .
Oyer 6 mill ion crystal s
in stock. We manufac­
ture crystal s for almost
all model SCANN ERS,
MO NIT ORS, 2- WAY
RADIO , REPEATERS, ETC.
Inqui re about special
qu an t ity prices. Order
di rect with check or
money order.
For firsl e1IU mlil Id d 15C per
crysUJ.. .for l irmlil Idd 20C u .
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Antenna Handbook I
A ll new InformatIon on transmlUlon hne
theory. A nenuatlon. Impedance, St and109
waves. Resonant and nonresonant nnes, cu r­
rent d lstflbut lon. free space 3 dImenSional pat ­
terns of long wnes o f all pract ical length and
much. much more by Ken Glan zer . $400

The New OX Handbook
Don M,l ler 's 200 pages 01 valuable technica l
Information and operah"9 a-ds. m051 of .....hlch
has never been published before and can be
fou nd In no othel volume cc o tams Great C,r ·
ere Bearing Charts $500

RTTY From A To Z
ThIS new ATTY Clau lc has been produced to
uu the gaps In RTTY knowledge among ama­
leurs and 1J'f0less,onals alike 16 chap ters and
224 pages ThIS book IS a must In vour teen ­
n,cal hbrary $5,00

103 · Simple Transistor Projects
The aim of ttns book ISto fam l ilar l..e the beg,n·
ner and advanced exoenmeereewllh the handy
source 0 1 -ete-eoce cncUits $3.45

CO Anthology II
1952·1 959 250 pages of m6re recent bu t suu
hard ·to·get unportent ernctes fro m glorIOUS
yesteryear. $3.00

Electronic Circuit Handbook I
Wfltten by Tom Kneltel . WB2AA I. thIS deta ils
150 of the most o lten needed C!fCUl ts In 11
great chapters Invaluable fo r begInners and
ere-tImers alike , $3 ,00

Electronic Circuit Handbook II
Tom Kneuet's own sequel to Vol 1. th iS
vo lume delivers 159 add itIonal C!fCUIIS that
WIll appeal to all amateu rs Each C!fCUIt 15

fully described In tell' WIth co m p lete scbem­
atlcs. $300

Surplus Conversion Hartdbook
CompIled by Tom Kneuer, WB2A AI . t tus coo­
terns 192 pages o f conversio n ernctes, co ver ­
Ing almost every piece o f surplus gear wor th
the effort to convert to ham use ~ 3 00

COWAN PUB LISHING CORP. Book Diy.
14 Vanderventer Avenue. Port Wash in ton l. l .• N. Y: 11050

September, 1972
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Shop & Shack Shortcuts
A volume packed With hundreds 01 hInts &
sbor tcu ts collected by Don Sto ner. t tus Will
help anyone to dress up hIS ~hac k • •mprove
shop techmques and m crease ett.c.eocv and
equIpment S195

The New RTTY Handbook
A treasury o f vI tal and "bard-to.get" Informa·
nco, th IS book 15 loaded WI th vetoebre eQUIp,
ment schematics. adlustment procedu res. etc .
A boon to beglOner and pro . A specIal secncn
on gel1mg started. wrItten by Byron Kretzman.
W2JTP. a well·known authority In the f,eld.
$395

Surplus Schematics
Ken Grayson has loaded ttus book With scn em ­
atICS for cu rrent ly popular pieces o f conversion
gear. maklOg It mvercabre to amateurs as a
9'oJlde to surplus gear . $2 .50

Antenna Roundup I
Edlted 'by Art Seld~. a 160 P"9f! man of
anlenna In for mahon coected at answeflng a
multitude o f QuestIons surroundI ng the mys·
teocus an tenna. $3 ,00

Antenna Roundup II
Ten bIg theory articles backed up by 82
oereued and Illustrated co nstruenon crcrecu
from VLF to rmceoweee. long wIres to 17 ere­
~nl beams and Sterba CurtaIn arrays. $400

Ham's Interpreter
ThIS valuable book IS Imported from Germany
and w rI t ten by OL 1CU It ccntems a ccuecncn
of phrases and ellPfenlons desIgned 10 assist
those amaleurs who WIsh 10 enlar~ Ihelr
knowled~ of various langu~s for use on
amateur racho. It IS a must for every OX 'er
$ 1.50

CO Binders
Convemeot and economical are the words lor
CO's beau ti ful m aroon and gold bmders tn­
dlvldual Inues can be rem oved QUIckly and ees­
Ily WIthout damage to the magaZIne Save
precIOUS tIme as reference COPIes are wlIhln
ImmedIate reach In thIS handy bInder . $5 .00

•

CQ BOOK SHOP

o CO Anthology II $3 .00 0 Shop & Sheck Shortcu ts $3.95
a Ham 's l nterpret er .. .. . . . • • • • • • • • • • • • • ..• • • • . . $1. 50 0 E lectronic Circuits Handbook I . . . • • . • • ... . .. $3.00
a CO Binders • • • .. . .••... . .. .•..••••... .•••... $5.00 0 Elect ron ic Circuits H andbook II ••• ... ••..... $3.00
a N ew RTT Y H andbook $3.95 LJ Su rp lus Conversion Handbook • . .. • • ...• • . . . $3.00
a Surplus SChemat Ics ..• .... . . .••..•. ..• •. . .... $2.50 n Antenna Handbook I .. .•••.•.••... . . . ....•.. $4.00
a Antenna Aoundup I ••••.....•••••.. . . . . .•••• $3 ,00 0 NhY O X Handbook .••.......••• •...• . ..•• .•. $5.00
o A n tenna Aoundup II ••••••••••••••••••• . . . .•. $400 II ATTY F ro m A To 7 . .•. ..••. . ..•• ..•.•• •. $5.00
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Sell: New Ten-Tec PM3 ·A w/warranty card $59,

\
r eg $79.95). Nearly new Knight T-115 linear, per­
eet $69. WAOBZD, Sisseton. S. Oak. 57262.

Craft. Stillman. 12608 Knights Rd., Ph, la., PA.
Se ll: Drake TR3, RV3, AC sply, $450 or best offer.
Unused for 3 yrs. F.C. Howara, 3608 Susanna Dr••
Louisville, KV 40213.

A st at ic 0-104 mike and grip-to-ta lk stand. pp, first
$ 18. A nd erso n! 639 N . wensetch Ave., Colo.
Spr ings. C o. 8u903

Hallicrafters SR·150 xcvr, DC suplt..MR-150 mo­
bile mount & turner 350C mike. Pectorv tuned
D ec 71, WA3LRJ, 1160 King George Ct, Pbg PA

Ham ~
sell: V'brOr,ex deluxe or~ $19. HT.... O xmtr $35.

LOP K3 VMV. 29 Wheatlan Ave, Shillington, PI'

JOhnson matchbox w/SWR bridge 6 rna old. U P.;T.
ship $60. L Harvey. 2" S Concord, Janesville. I

Advertisins Retes: Non-commerclal ads 10l per
word tncfu ingabbrevia tlonSAndaddresses. om- Send large SASE for list 6·12 of duplicate item!
merc lal and o rga n ization ads. 35~ &8' word. Min- in mv collection of antique radios and parth. Me-
l m u m Charge $ 1.00 . No ad will e pr,nbed J.l1l- Kenzie. ·12 0 0 W. Euclid, Indianola. Iowa 5 125
~ss accom~nled by full remittance. 10$Ie"!
.tl: The 1 th day in the second month pree - TelVt~e farts, MIS, by the poun~ piCkUP o~

Intdate of ftubllcat lon. W9 • 800 W. Clovernook Ct ilwaukee, I
eceuse he advertisers a nd eq ui pment con.

talned In Ham Shop have not been investigated, TT/L.2 kit form incl. all new parts; P.C. Board
t he publishen of CQ cannot vouch for the m er- wired w,shielded audio cable, less nuts/bolts S135,
chandlse listed therein. p p, WA TJJ, 5204 Penelope. Knoxville, TN 31918
Dlrectll~0:t..pondence & C~PY \I:,~Q Hom

r.~'Nl n rv.~A.... on .ngton. Marauder HX-10 mintS160;455Khz mechfilS10 •.•, flW o. 1 HW.32 w/ae-dc pwr., cat. $80; BC-312N 12 vee.,
$40; 1160vct 400 ma $6 J Short. Sheldon IA

Sell: 4-1000 & various electronic components for Want: Books on atmospheric & static electricity, at-
an~ project. Send SASE for listing, WA4 WQI. Rt 1 mosphertc physics. E f,elds. radiation measureme.nt
Po e Miller Rd., Brevard, NC 28112 & electrometer circuits. Components for above csr-

cuits. WAS NQE. 10 1 Carolyn Av., Austin. TX 1810~

Wanted: Galaxy RV·1 VFO. Ptease state condx & Wanted: 2.1 khz mechanical filter, Collins F4 5 5 J-21
price fint letter. W4TG, Box 66, Wayside GA for 15A4. Van, W4AOU,t'O, Box 411, Vichy, MO

Sell: 1-4x150 E. 2-4CX250B' 2-4CX300A, used For sale or trade: Lafayette Comstat 2 5-A, Midland
4-4X150 /4000 sockets new; 1-SK110 socket USed

4
13-810 C and Hallmark 1250 L·B's or trade on Nov-
ice ham egpt. Speck. Box 134B. Huntingdon, PA

6·Sk606 chimned's new. all $28 ff: M. Knowles.
B ro w n st. , No. Itterfca, MA 01 2 Worked South America Certificate: Work all 13

countries. Send $ 1 & confirmation list to: HC1 TH,
Sell: N ational SW·3 tubes & calls, gOOd cond~best 4805 Willowbend Blvd., Houston, TX 17035.
offer over $15 <flUS Sh~, O. Ne et W2 D B ,3) HRO·50. spkr calibrator, A.B,C O,F coils, bOOk,
Whiteha ll Blvd, arden ity, NY 11530 real c lean

t
$95 Fob Schwella, 42 Madrid, Tustin,

CA 714{ 44-0071.
Want: Ameeo model PT all band xcvr pre-am~lj.. Royal delux typewriter in case, exe cond, Eng. sym-
fiedw mint, advise price and shipping, VEl K bois. Serlal No. A11122 3. $20~ W2 ASI.
25 oodward, Halifax Vibroplex Champion but - absolutely mint. First
Sell: Heathkit station HW-32A, HP.23A. HRA-10· $15 takes. Guar. WN2C A, 1829 GarwoOd Lane,
1. GH·12A, good condx, Sl55. WA5PQL.416 Ver- Vineland, NJ 08360.
net, Richardson. TX 15080 30 amp filament chokes for GG linears. New, not

surplus. Blfilar wound. 7-1 /2" x 3/4 ", like in ARRL
Gonset 16. $100, G17. $25, Ameeo PT pream8' handbooks.Satisfaction ~uar.$5 ea or two for 59 .50
$25~ OX·120 revr, $70, 6 mtr converter, W1U , pp USA. Murrell, K4 H A, 112 C Rich Rd., New-
363 W. Grandview, Tacoma, WA 98466 port, TN 31821.

Donate tha t extra transceiver to new educational
comElete station: Multl·Elmac AF68 xmtr, PMR8
rec, hure mike M1010, ac/dc PS on the air. A5k-

ham club. Tax deductible receipt, WB4 VSU':;.h0 ing $150 or will trade. K4JBP, Bob True, Box 98.
W7 UD trustee, 3631 W. Grandview, Tacoma, A Madison, AL 35158.

F req u ency list . com~uter printout of all trecuen- Revrs, xmtr~ ant•• garts, pwr SUPPI~S, tubes. List
c tes from 10khz to 09hz. $1. WB9HWS, 408 51 for sese. W2 TM, 1 5 Colony La., ochester, NV
st., Western Springs, ILL 60658 14623.

Link FM. Buy rent or borrow to copy: SChematic
Sell : NRI cours:t 6 vets (WVTVM) $15 ; Eic0944. or manual for Link 50 MHZ No. 2365·E02AC.
~oke & fly TST ,$22.50; Techcraft 10 mtr trans, Heuberger, WA1IUR, 51 Maynard. Seekonk, MA.

FOvconv.! $ 5 0bHeath TO-I test osc, $ 2 0, FOB RTTV for sale: MOdel 14 typing reperf and TO set,
WB2 VX. 60-2 Grd Central Pky, Jamaica NV $15.77070 TO disc $4 ea Model 15'ft,28 parts.

Mass-Complete station, Ranger 1, Hall SXI11 tra n-
Sase for list. L Pflege~ 2515 S. Cal oun Rd.,
~t. 208. New Berlin. I 53151

match triband dipole manuals. books. Deliv New Wanted: QST. CQ, 73 binders, instructograph,E ngland , $200. 21 Crocker St. Hyannis, Mass
matchbox. Heath wattmtr, NCX500 calibrator.

Canad i ans: Equipment repair & al~nment. L1c'd Tom Dornback
6

K9 MKX, 2515 COllege Rd., Down-
tech n ic ian. Kits wtred-servtced. VE RF enGrove,IL6 515.

Exc NCX-500 w/AC sup, XCU-27 cet., spare finals,
D Jl HZ wants to work N' Dakota & S. Dakota. 500w. 80·10 SSB, CW, AM $270. WA1NKE.
Please m ak e a schedule via K9 VRA, John Herro, For sale: 5·95 Ha llicrafters hi-band (152 ·113 me)
10 11 Pf i ngsten Rd., G lenview, III 60025 recv. Works like new $35 Fob. Harold Hastings,

Earn 6 mtr Key Club certificate! Send log 10 QSO
Box 1213. Bowie. TX 16230.

o n 6-cw and 25t D. McCormaCk. K1 PLX, Rt. 2. Trade: Kn~ht DC 2100 scope, KG 685 color bar
B o x 329, Salem. NH 03079 generator, G625 vtvm. Want transceiver. WBOEIB,

Wallace Oomier. RR, Buxton, NO 58218
Sell: L~htnjng Bug. $21; Patch's HD15, $19; Collins mech filter F-45SE-60 part NR 082-4020-
HD19. 15; Bird coax SW's 72·2, $25; 7I.'M$30 0116.0kC wide at 455 khz. Have two. Best offer of
FOB, W3MSN. 5108 Boulder.Oxon H ill, 0 trade for digital TTL I C's. K4 SF. 216 Missionary

Ridge, Hampton, VA 23369.
Sell : Eico 153 SSB tnevr w/751 ac pwr surC'k-r.d Facsimile transceivers· only $9.95. See display adT u rner 255 mike, $110. FOB, W3NQA. en- in this issue for Newsome Electronicsmore St•• Warren, PA 16365

Sell . Swap: 15 A4 w/3 filters, veneer knob, update Wanted: Old oak triangular box to mount W.U.
telegraph sounder in. N. C. Moseley, Beechwood,

Just overhauled, $315 or Swan 35 0 c·5 0 0 e w/':CR) Tarboro, NC 21886.t u n no , WA2CKM. 1816 Parkview, Bronx N
Sa le or swap: Best offer 4 1 copies Short Wave

•
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Com munications gear, RTTV, Facsimire, much
mo re. SASE for list. CRD Assoc., PO Box 29 1,
Western Spr ings, IL 605 58

Anyone hav e any in fo o n close stacking tr iband
Vagis, Henry WB2 ZGI 147·14 4 5 Avo Flush ing NY

Wanted: Linea r. Cleani n g ou t shack- send address
for list· KSZUV/4 PO Box 75 02 Miami FL

Sell or Swap: Radiola IliA rcvr. No tubes, make
o ffer, Mike Ludkiewicz. 14 3 Richmond Road,
Ludl ow, Mass. 010 56

Sell : SP-600 J X exct condx, fi rst ch eck for $25 0
w ill buy. 31 4 S. Western Ave. Springfield OH

Sell: Eico 7 17 K eyer w /manual fact o ry wi red ,
never been on air, pd 59 0 , w i ll take $50 or offer
WB40UQ. Hickory. NC 28 6 0 1

Sell Heathkit tower, c ry stall. coax and Halo $35 &.
KW p wr supl parts $2 5 . NO sh ip p ing. W4TKD,
440 5 Jessup Dr•• Raleigh NC 27 6 03

Mechanical filters: 4 5 5 Khz f o r solid st ate. Snarp­
use for SSB, $1 2.95 w / in st r. E . Jettrup Box 36 1,
Mamaroneck, NY 10 54 3

Sell : HT-3 7 x m t r , Drake 2 B rcv r w f2 B Q, Heath
DX-40 x m t r , Astatic JT·30 mike, mtnt. W5ADC,
Box 32 4 H Oldenville, OK 7 48 48

Want: SB200, Chas Ba r ker, R 3, Bloomf ield,
Iowa 52 537

Sell: Drake 2 NT $9 5: Johnson matchbox model
250-30-3 $1 2 5, mint, WA6FAQ

160 meters: Viking I I, VFO, builtin 160 m rece iv­
ing converter, $6 0; u nused 4 CX250B $ 15 &3 B PI A
$ 10 ea, T enTec transevr 80 / 40 m $3 0 , W4 0 Z F

Wanted: T electron models Ra- l or AM-l Sig.
Gen. u sed to t est garage d o or operat o r ra dio co n­
trols. will swap test eqpt or buy, WB2 Y YX

Ant insulators-military IN86 small, strong, metal
ends 10 1S 3 ; 100 /$ 25 pp WR Hempk lns, K5BOM,
100 E. Main, Denison, T X 75 02 0

New A static D ynamiC, Hi-Z.t. w / 13 It fl exible mount
335 H·GS, list $3 3: Sell $2 u o r m ake offer, Paul,
353 5 California A ve., Pgh, PA 15 21 2

Sell: RCA Radiola 60 Super-het m od. AR-95 4 N o.
2 628 3 1 AC, Inherited RVL H artley osc. F resh­
man masterpiece s er. 78 65 bat o p w / h o ney co ,
W4BPQ

4CX.5000 & hi capacity co o ling fan , new, w ant
trade wjyou e -eternent triba nd antenna & rotary
W6PVQ Box 7 0 3 , APO SF 9 63 05

Wanted: Collins reduct ion tuning knob & FM adap­
ter f o r 75 -A 3 recvr ; 18 HT H i-tower vertical . 160
meter coverage k i t for Hammarlund H X-50 trans­
mtr. James Shank, 2 1 T errace, Elizabethtown, PA

Sell or Trade: RCA Corres course plu s VOM & Sig
Gen. Offers f o r part or all. WA3 MKB 0 Warnick,
Rt. 2 , Spr ing Grove, PA 17 36 2

Surplus components: H amrnanunc MC capacitor
6-35pf .8 0 i R.C. dual capac ito r 26 0 pf, 16 00 vdc.9 5
Millen 23 / 4 " dial .30, w /vern ie r .4 2, ad d postage
Ken Maas, Burlington, Wis. 53 105

Wanted: Noise canceling mike wi t h specs similar
to Electro-Voice model 62 0 o r 6 02 F. KC. Agrel i­
us K 6SHA, 411 M i ssion Dr. , Camarill o , CA

Wanted : manual, scnemettc f o r G lob e Scout 6 80
AXTM 4 Dumont Scope 208 . Will make co py t .
return WA2 KOB, 29 Carr iage Or ., K ings Park, N Y

Worked South A merica cert ificate: Work all 13
countries. Send l ist and $ 1. HCl TH, 4 80 5 Willow­
bend Blvd., Houston, TX 77 035

Heath IM-16 Solid stat e vo ltme ter , $35. Dave
Cook, W8JQY, 6 74 Oakridge D r. , You ngst own OH

Sell: HQI10, clock , match ing spk r m anual ; Ran­
ger II, ptt mfc, m anual . R. Oras, W9Z EW, 36 36 S.
59th Ave., C icero, IL 606 50
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Sell QST's f rom 19 15, CQ's from 4 5, Call books
fro m 1923 73 from 61, Ham Radio and other
o ld mags. Want old rcvrs, x m t s, parts, catalogs.
Will trade. Erv Rasmussen W6 YPM

Linear buildersJ send SASE for 10 priced list of HI
Po wer parts & goodies. W6 RW, 8 6 0 0 Skyline
Blvd., Hollywood, CA 90046

Wanted: low co st 6 mtr xcvr, Drake T-4 XB.
Mu st be go od condx, WA9HEU, Rt. 2 , Box 284,
M ar inette, WI 54143

F or sa le: BC-4 53 "Q" fiver rcv r 200-500 KC built
w i t h new parts for pwr supt and output xtormer

j$3 0 , W6BLZ, 52 8 Colima St., La Jolla, CA 9203

Sell: Caringella ACP-l audio compressor. Mint,
$1 5 pp. Went to R·F clipping. W2 EHB, 32 Bryant
Rd., Blackwood, NJ 0 8012

Sell: Cubex Mk 111-P'T4 quad antenna 10 ·15·20
m eters w1TS·4 tenna SWitch. W21 V, Richards,
Argyle, N Y 12 80 9

M ass-Co m p lete sta. Ranger I, Hall. SXIII trans­
match triband dipole manualS, bOOkS, more. Del Iv.
N ew Eng, $2 0 0 . 27 Crocker St., Hyannis, Mass.

5-20 Sky Champ, $25 i BC·31 2N 12 Vdc $40: BC·
22 1 w /cnart s & p wr $5 0 ; CBY 2.1·3 M hz Cmnd Ik
new $10 ; A RC-4 2 mtr AM trcvr $ 2 5 ; J E. Short,
Sheldon, Iowa 5 12 0 1

Wo r ked South America Cert ificate: Work all 13
count ries. Send $ 1 &. confirmation list : HCl TH,
4 80 5 Willowbend Blvd., Houston, TX 77035

Heath eqpt : twoer, k ev er, VTVMJ. etc. best offer.
SASE, Jurow, Box 183, Olympia Held$, IL60461

Wan ted : reconditlonal Gonset tribander model
3220 K 2CX, Rt. I, Box 17 3 , Ancram NY 12502

Sell: Knight TRI 08 t wo meter trcv kit, unpacked­
in original carton../. $9 5 . W6HJ, 2 4 3 Ocean View,
Newport Beach, ~A 92 6 6 0

Complete new station for sale. FRDX400, FLOX·
400 FLDX2000, rotcbreke, military 60" crank
t ower, patch TH60XX, more, $1300. W4EUB

Trade: RTTY models 15&19 for model 28 . Also
want t /19 ARC-5. WN6POA, Box 127, Santa Ana,
CA 9 2105

Sell: HW-3 2 with ac/dc pwr supply M-I070. $80.
Receiver BC-31 2 N (1 2vdc) $40. Coll ins 455kcfil­
ter $ 12 . Marauder H X-I 0, m int, $ 160 . J.E. Short,
Sheldon,lA 712 ·3 24·2664

2 M et er FM 2-freq HT-200, univ. complete, w/v~
h icular Charger, $ 3 5 0 ., 033AAT dispatcher£. $75,
T33BAT dlspatcner, $ 5 , Knight R-IOOA, $~5. L
Pfleger, 20 8 ·2575 S. Calhoun Rd., New Berlin, WI

Cleaning shack - extra electronic parts at give·away
prices, W2 EZM, P.O. Box 323 Maple Shade, NJ

Wanted : H eath AT·1 transmitter, must be mint
co ndx w Ino modifications. W8 TXX, Box 1111,
Benton Harbor, MI 4902 2

Heath O X·IOO x m t r 150 w, $55. HP-I3 mobile
DC pwr su p. $40 both w /manuals. K3BGZ, Rt 2
B ox 2 0.A , Leonardtown, MO 2 06 50 '

Wanted : Johnson matchbox suitable for Swan 500
c, G. Foerster.t 4304 SW Anthony Wayne Or, Fort
Wayne, IN 46lS06

Sell: GSB-l SSB adapter for GPR-90 revr $45 : FR­
380/u 100 Mhz co u nt er $ 250 ; both w /manuals.
Robert Ireland, Pleasant Valley NY 12569

Sell: HA-750, mtntr radiosonde modulators, new;
rad io control eqpt; radio mags, 19205; WB2FKA,
28 Bridlemere Ave., Interlaken, NJ 0771 2

W ill buy your unusable gear if It suits my experi­
mental needs. State details. E Erickson, 13 Robert
cuere, South AmbOY, NJ 0 8 8 79

Sell: 2 Sullivan galvanometers. I vertical 1 horlz.
approx 70 yrs old. best offer. KZ5PW, Box 2821,
Balboa, Canal Zone.



N at io nal 2 0 0 xcv r / AC 20 0 sp ly $250. G onset G·
28 , 10 m xcvr $15 0 . W2 GM A , 1762 Larkspur Rd.,
C h erry H ill, NJ 0 8 00 3 . Ph 609 /795-329 4 .
Beckma n counter plus 2 screters read to 100 m hz.
Exc cone , 7 d igits. mea sures Ireq

l
per. , t ime, cou nts

etc. Rack mount. S I SO. Mende son, 27 Somerset.
Mu rray Hill. N J 0 79 74 .
Soc iedad Int a l. d e Radio Afic io nado s $ 3 admtston
y SI 0 a l ana. Pdte. WA4 ZZG, V ice-Pdle. YN I AEO,
Sect . HK3 CEM, Fisca l HPJ FH, Bo x 7 I! Miami, FL
Gonset 6 M com m u n icat o r S50. Wa lter Davis,
K6 K ZT I 44 34 Josie Av., Lakewood. CA 9 0 7 13.
For sa le : RTTY conso le , R028 a-se eec gears,
exc c o n d S 11 O. Will Ship. W A4 OPW, R t I, Box 4 34
Ash land, VA 23 0 0 5 .

Coll in s 7S A4 revr w / orig box $3 0 0 . Hammarlund
HQ170-AC $2 50 . Both good condx. WA4AUF.
Wanted : M illen gr id-d ip mtr stat e p r ice & cond first
letter . Sell: Mosley TA·36 $ 8 5 & Hy.Gain TH-4 $ 1 0
F ob Jerr y Vanaskey , 4540 F o ster Dr ive N.E.,
L ouisville, OH 4 " 6 " 1 .
Want : HRO·50T coils AC, E, B ; 1 " N ational TV w /
metal cab; AMPICO piano roll s. Tho mpson. 4 5 ~11

Kuahutu Place, Kaneohe, Oahu 9 6 1 4 4 .
Sell: Scenner > Robyn nt-bander for 2 mtrs. X ta ls
for 52 , 61 , 1 6 ,19 ,88 , 9 4 , NMARs, AFMARs, 8
channels, exc co n d ac/dc $ 12 5 . Smith, WAI ND X,
12 Dale St., West Hartford, CT 06101 .
Copper c lad epoxy board, both sides. 3 X1 8" $ 1.00
postpaid. Fttzpatrtck, WA80lK, McLa in Park M 20 3
Hancock, MI 4 99 30.
Standard 2m handy talkies 5 ch w/9 4 & 34 -94 &
case. New i n carton $225 f o b 1041 Plateau, Sa n
A nto n io, TX 1 82 21. Ph 512 / 614·2849.
AIL M odel 1 4 auto matic noi se figure in dica tor

j
cap­

able 10 m h z-40 ghZ $125; Jones (Bend ix ) O· 2 0 w
vhf/uhf terminal w attmt r $ 55 ; Swap vhf/uhf gear,
l ist sase. W4 A PI , Box 409 5, Ar l ington, VA 22 204 .
W anted : Inst ruct io n m anu a ls for o ld er com m erci al
fm sets. Lin k, B end ix, Westinghou se, RCA. L F o l·
ger, 8 21 5 Water . Garrettsville, OH 44 2 3 1.
Sell: QsT 19 2 2 thru 1959 . M.C. z er van t ian , W6­
0 15 , 6 5 6 1 D ohrn Cir ., Huntington Bch, CA 9 2641.
For sa le : Lafayette ham band rcvr HA·500, 8 0 ~

mtrs $50. WN8LsV. R D I, Bloomingda le, OH.
Free te letype: Models 14 & 100 . Kilowatt amp lifiers
$ 25 each . You pick up. Marty Feeney, KI OyB, 38
Howard St. , Portland, Maine 0 4 10 1 .
Sell : Hy.Gain 2 0 4 BA, like newl up less than 1 yr.
w ill d eliver w /in 100 miles $9:» . DX~O $ 50. W8·
CUT, 111 6 Walnut, c osncoton, OH 4 381 2.
A n t ique radio co llectors, send 10 cen ts f or a copy
o f A n t iq u e Rad io TOpiCs. Ja mes Fred , Cutler, IN.
Sell : Collins 155·1 , NC-19 0 . sX-I I , GPR-9 0, G al­
axy V, HQ-18 0C, HQ-20 0 . s X -IOO , sXI 30, BC­
34 8 Q , BC~ 3 9A. S. Kullmer, D y sart, I A 52224 .
2 M FM, brand new, Inou e IC·20, 1&1 0 w att s, 12
ch an ne ls, w / m ike, cable, m obile m t $259 .50 . B ob
Bru nko w, 15 1 12 S.E. 44 th, Bellevue, WA 98 0 06 .

Munston "Nassau" marine rad io telephone with 5
marine channels installed, manual included - $60 .
Western Electr ic eusn-to- ta tk t e lephone-type hand·
sets brand new, o r ig in a l p r ice w as $ 35 each , w i ll
sell \ I 5 each. Mar ine ElectroniCS, 16 New Y o r k Av.,
Halesit e, L.I., N .Y. 11 14 3. Ph. 5 16 / 42 1-1 199.

NO QRM·QRN. Wild horses, an ta lo p e, deer, el k ,
10 acr es Wyoming ra n ch lan d - $ 2 0 d own, $ 20
month. O w ner - M ike Gauthier~ K6 I CS, 9 4 18 E ast
F l orence A v., D o wney, CA 9 u 2 " O. Phone (21 3)
923~131.

T O ROI D s 88 , 44, and 2 2 mnv. Can o f five two
d ollars ($ 2 .00) p o stpaid. M .L. Buchanan, B o x 14 ,
~uel , CA 95013 .
W A NTED : Col l i n s 3 12 B·5, K2 QDE, S. M ar tin, 2011
O cean Ave., B k lyn. NY 11 23 0. 212-998-2 029.
FOR SA L E : H all icrafter s HT·3 1, m int condition ­
$20 0. Hallicrafters s X ·III • $14 5 . Marine Elect·
rout es, 16 New York Ave., Halesite, L . I. , N.Y.
11 14 3. Ph. 5 16 / 42 1 - 11 9 9.

MAGAZINES FOR SALE : CQn3 /QST/HAM RAD·
10 issu es at 10 cen ts each (plus sh i pp i ng) from
L oc kheed Ham Club, 28 14 Empire, Burbank, CA
9 15 0 4 . Sen d li st an d c h eck. Ava i lable issu es and
any ref und due w ill be sent promp~I~IYL''- _

FOR SALE : Lik e new, Swan F M 2 X2 • m eter com
prete w yan tenna $160 . C.T . Clar k, 155 Chelsea Av.,
Lon9 a raocn. NJ 01140.
NATIONAL NC X 5 0 0. NCX· B P.S. , m ike, N ew ­
$300 . Co ll in s 15 A·l mint $100. 40 -ft Ro h n t o wer,
hinged base. AR-22 R $85. Bar r y Gross, 36 Gerhard
Rd., Pl a inv iew, N Y 1 18 0 3 .

WANTED: Collin s mechan ical fi l ter 4 55 ·FC..fi0 or
6 KH Z BW eq u tv for HQ21 5 r cvr, WI FOT/KV4 ,
box 3 3 1 4 , St. Thomas, U SVI 00 80 1.

Eleven Stat io n D ia l Te lepho ne Int ercom System _
Barn es, Rou illard & McPherson, I n c ., 131 Broad St.,
C larem ont, N. H. 0314 J.

QSL's - Second t o N o n e. Sam e d ay service. Sam-.
pies 25 cents. RAY. Kl H LR, Bo x 331 , Clear f ie ld ,
Utah 8 40 15 .
FOUNDATION for A m ateur Rad io A n nual Ham­
f est Sunday 22 O cto b er 19 1 2, at Gaithersburg,
Maryland F airgr ounds.

RTTY Wanted: A ny m odel 2 8 A S R or KSR parts
to co m p le te st at io n , M odel 32 A s R i TV camera,
Drake AC-4 p.w, h igh power, muttt-treq Motrac. L
Pf leger, 2 5 1 5 S. Ca lhoun Rd., 20 8 , N ew B erl in, WI

Protest! Picket! Write your con gr essm an ! Let no­
thing prevent you from attend in g the AR RL H u d ·
son Div ision Convent ion, Oct. 2 1·22 . Hilton Motor
I n n , T arryto wn, NY. Exhibit s. 2 -m et er FM, RTTY,
lectures~contests, gabfests. banquet, NY C ity sight­
seeing. r-u n ! Free gifts f o r early registrant s. Plenty
o f free park ing. Wr ite Dave Popkin, WA2 CCF,
3 03 Tenafly Road, Englewo od, NJ 0 16 31.

Teletype 28 A S R. E x cell en t condi t io n . 6 manuals.
TT/L·2 TU. $1 .10 0 f or lot. Pick ·up only. Henry
Rainville, 106 S. Cornw all Ave., Ventnor, NJ
08 40 6 609·822 ~ 098 .

MARINE E L ECT RO N I CS o f HALESITE: Sales &
Serv ice - Pearce Simpson, K onel, Sonar, C itizens
Band. 76 New Y ork Ave., Halesite, L.I ., New York
11 74 3 . Phone: 5J 6 / 42 1 - 1 199 .
TECH MANUALS-for Govt su r p l US gearL. on ly
$6.50 each : R·3 8 8 /URR R-3 89 /URR H·390 /
U RR, CV-59 IA/URR, Tt~3A/F(;C, TS-403 /U,
U RM-2 5 D. Hundreds m ore. W3 1HD, 4905 Roanne
Drive, Washington, 0 C 2 00 2 1 .
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HAVE A BIGGER
VOICE IN THE WORLD

S~II : Hea th ki t 58·610 monitor scope for $65. S. Powers. 2S
Milton Ave ., Dorchester, Mass. 02124
Sell : like new Yashlca lynx-5000 wi th case, 1:1.8 lens with
speed t o 1/1 000 sec., $35. W5BB, 1808 w. Brockett st. ,
Sherman. TX 75090
Mechanical filters, 455 kHz for SOlid State. $12.95 w/lnstr_
E. Jett rup. Box 361, Mamaroneck, NY 10543

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

MAGNUM SIX
R F SPEECH PROCESSOR

Wanted: Nat ional SW-3 & FB-7 recvrs. coils, pwr suppl ies.
Descr ibe condx, Dick Nebel, W20aO. 31 Whitehall Blvd .,
Garden City. NY 11530

I Hammarlund SP-600 JX6 recvr, $250 or trade on CV·89/
URA·8A and 2 metr gear; I-IS RTTY w/tabte. $100 or t rade
for ham gear. R. Bridwell . K4VWl, Box 206. Startex, SC 29377
Triplett 04 RF amps pane l metrs, new w/bult t-ln thermo­
couple 2/$5, 807's, 866A's. 50¢: ea . asstd nuvtstors 5Q¢ ea .
add shipping. SASE for listings. Samkofsky 4803 Brenda n r.,
Orlando. Fl 38206

HB linear, 1500 W PEP, 10-80. $100. Free photos. Mort
Caldwell, W81FN , 1068 Windsor. Morgantown, WV 26505
Sell : SB-l00 wi th cw utter, P.S., and matching spkr. will
sh ip, $275. WB9FZX 4 N. Wisconsin St., Janesvil le. WI 53545
Wanted; B&W 51SB·B or Heath 9BI0 or cent ral electronic
lOB. no junk. G. M. Mondrush Jr. W8GIV. 600 Beechmont
or., Dearborn Hills, MI 481 24

Wanted: Co llins J02C·3, Directional watt meter. Heath metal
locator for sale. M. ludk lewicz, 143 Richmond Road, ludlow,
Mass. 01056
Wanted : Old oak triangular box to mount WU. t elegraph
sounder in N.C. Mosley, Beechwood Dr_, Tarboro, NC 27886
Amateur museum wants EIMAC 750T, 1500T, 2000T and other
antique tubes and fore ign types. W9l GH, 610 Monroe Ave.,
River Forest Il 60305

CB Manuals, new 2, 5. 11, 13, 14. IS, 17. $2. Tubes, 3E29,
$4, 717A, $1. meters calo re. W5SYB, 5000 Hall , Amarillo
TX 79109

Wan ted : SB·220, 301l or equal, SSB 1l).80 mobile r ig, T. O.
Keyer or equal. Best price & condx, W8 1HT, Parma Hts, OH
Sell : Globe Chief del uxe xmtr. $35. Hco 730 modulator, $35.
WB2BQF. 89 E. 1st st., Corning, N.Y. 14830

Sell : YAESU FT OX400. with matching spkr & external VFO.
EJ:c1 condx, $495. W2DEW, 70 Ba sswood Tr.• Wayne, NJ 07470
Se ll : Advanced and er t re-ctass Amateur licen se Handbook,
by H. S. Py le. l ike new, $3 pp. WA4KCN, 4921 Edenshire•
Memphis. TN 38117

Price for HEATH
8. COLLI NS rig s
$ 129. 95·
Po"poid u.s.

Send lOt FREE Brochur .
CommuniutiQo TtehnolO9V Group
312 18 P-eil ic Highway South
f ...... l Way . Wm inllton 98007 ,. Om_ ... 1l<K. s,."'.... InC.

• YAESU FT200. 400, 560, & 570 •• • •• •• •• ••• $ I3 J .U ·
(DAlES TO EE N-NOLNCEO)

• SWAN & Others - co llililg soon

• TRUE RF SPEECH CUPPING
• 4 TIMES THE sse POWER ON

All BANDS (>6<0»

• EXTERNAL CQNTRC>..S • PER"'TS
AOJUSTh£NT TO YOU< FOG

• ATTENTlON DRAKE & YAESU OWNERS!
MaIjp'uTI Six "",, lor yo,x eoJIPI.." . WlI be
wahb... lor deIi.Oi Y as~;

• T.cX/T..xa One side r:xfy (UJlC)ef or~LSt3 S1 . S1 5 ·
15~ St:lcC1at'e Side0811d s,,, ,,,u·

• TR3ITR4 One SIdeband _S13 ' ,8 5·
15 Ocl 59 : laHe SIdeband S''' ' .U -

• YAESU FTIQ1 • 1 No¥. • • • • • • • • • • • • • • • • • • • • • • S138.8S'

YAESU FTOX400, $299. Fl2000 amp. $199. Both mint & new
tubes. 213-472-2413 Box 1975. Beverl y Hil ls, CA 90213

FMRINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

Rubber stamp making outfi t , $466 new. only $245 FOB or
trade. Bob Oulon, 4114 Northcote , East Chicuo. IN 46312
Henry 2-K. $425. KWM2-A, 516F2, N. B., SlOOO. KWM·l , AC
or OCl, $250. MP·l . 351 0·2 , $75 ea . Dumont 332 scope. $1 00.
75S1 , 3251, 516F2, 31 2B4. $750. James W. Craig. 29 Sner­
burne Ave., Portsmouth , NH 03801. 603-436·9062
Need 12 volt VIB for G66B revr. Ma llory G659. G859 or Cor·
nell Dub. 6326. J. Nelson, 9614 N.E. 3rd st., Vancouver ,
Wash. 98664
Novice xmtr 40M 35W wid int ernal T/R switch, 4 d aiS.• $16
I ship. WA3LPK. 2300 l ouise Ave.. Ba ltimore. MD 21214
County Hunter & Mobile CSl Bureau is copyright works 01
lARS, Inc. Apply to Box 385, Bonita , CA 92002. Send no
money t o w6CCM
Mobilers Attention ! lARS, Inc. a non-profit order operates
the Mobil er CSl Bureau. For inlor wri te Box 385, Bonita ,
CA 92002
Awards Hunters; Codes AOMB/M. GC R, TCR, MER are coPY'
r tehted codes applicable only to lARS. CHC. FHC, SWL·CHC.
Info de K6BX
Notice: W6CCM is no longer mlV of lARS. Inc.. County Hunt­
ers & Moblle CSL Burea. Send only t o lARS , Inc. Box 385,
BonIta CA 92002

C~ft
ca..-ou. 'ION

Awards Hunt ers: For Info on Int. Certi f icate Hunters' Club,
CHC. write lARS. tnc., Box 385, Bonita. CA 92002
Aviators-Airmen; For info on Int. Flyin2 Hams Club. FHC.
wri te lARS. Inc., Ball 385, Bonita , CA 92002
World's only copyright ed dIrectory of cert i ficates & awards,
$5. Write lARS. Inc., Box 385. Bonita . CA 92002
Sale: Johnson 124·313-complete pwr pack, Peyton, P.O. Box
487. Lindale . TX 75771
TUBES-Have over 1,000 plus boxed electron tubes. Best
offe r over $35 takes. You ship. WB81AY, 1740 Shiloh Springs
Road. Da yton. OH 45426

Wa nted: low pass RF filter , pr ice and specs first letter
WAIPNO. 5 Cook Close , Ridgefie ld. Conn. 06877
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Barga ins: Dual R.C. Cap. Ea. Sec. 260 pf 1600 v ec. 95¢,
Hammar lund type MC cap. 6·35 pi l 000v de. 8ot, add post­
age. Ken Maas. Burl ington, WI 53105
Sell surp lus elect ronic parts at give-away prices, W2 EIM.
P.O. 323, Maple Shade, NJ 08052
Ham t ransformers rewound. Jess price, W4CU, 507 Raehn st.,
Orlando, FL 32806
Sell: MOdel 327-Pl trtpctett D.C. Mill iamperes meter, new­
Scale 0-200 M.• $IS, K3YMN, 2185 Sampson St. , Pgh. PA
15235
Wanted: old 50 watt t ransmitti ng tubes before 1925. l eo l.
Gibbs, W8BHT, 701 Brookfie ld Rd ., Dayton. OH 45429
Swap: Hy-Gain TH60X triband beam for Collins phone patch­
wa ttmete r uni t. WB4 PU O, P.O. BOll 80S, Springf ield, Tenn.
37172
Wan t ed : Gonset 11 1 2 & 6 mtr VFO late ser. model cream
color dual vt o. in perfect condx. must be reasonable. W3TEC.
215-JE5-2358
Nat ional Fan- want immaculate & functioni ng NCl -200Q.
Also Nat ional Xcv r Cabinet from NCX·3, 5, 500 or 1000.
WIWQH Ryder. 14 Casco, Falmouth, Maine 04105
Sale: test , ham. audio. photo gear. computer, junk pr ices,
tree long l ist . Tom Perera, 410 River side Dr. , NYC , NY 10025
Wanted- One or two Eimac 3-5OOz tubes, W. Heckman, WlAA,
45 Andrew ave.. Hull , Mass. 02045
Heathkit mod el HO·19 phone patch $12, B& W No. 425, 52
ohm low pa ss fil t er, $1 2. Very good, KI PNl . 226 E. Main St.,
Bris tol, Conn. 06010
OX Ca ll book, spring 71, mint condi tion. $4. George Clark,
123 Davis ave., Hackensack, NJ 07601
Wanted Johnson RF attenuator l or use with Thunderbolt
amplifier. Richard Schweizer, 240-27·145 Ave., Rosedale, lI,
NY, 11422, 212-528·6124
Sell : Hautcratter HT3 2A new f inal Is, excell ent ccndx. $169.
Wi ll t rade for 35 mm camera, Ben Frish, RR 3, Bloomington,
Il6170 1
Sell : 3 ham books. 101 ways t o use your Oscilloscope and
ham t est ecuup: How to use you r grid-Dip esc. $2. WA 5KIE.
1108 Radam Cir., Aust in, TX 78745
Sell : Swa n SOD, 11711C pwr supply, 410 externa l VFO, $500;
Johnson Thunderbolt KW lineal, $250: HyGaln OB-I0 & 15
Antenna, $50. Have manuals, pickup only. W. Heckman, WI AA ,
45 Andrews Ave., Hull , Mass. 02045
Sell : Heath SBI02---4oo cycre filter, EV-927 mlcropncne­
speaker A.C. pwr supply, $450. with manua ls. will ship.
Andros Thomson WB8GJE. Box 326. Parsons. WVA 26287
Wanted- PU 72A, 8295. 8432. Pace, 13604 Ooty, Hawthorne,
CA. 90250
AC·Adap tors. 6V DC 150 ma standard plug, brand new. $3.50
postpaid. K2MFY. 2 Nutley Court , Plainview, NY 11803
Wa nt - 6 meter conver ter, any condll . WA3QWW. 123 S. 4th
ave.. lebanon. PA 17042
Hea th Se neca $75: URR-13A. UHF RCVR $90; Dumont OBl 3­
SCope $25; SASE fo r more. Jim Throop. WI Fl N. 99 Sand Hill
Or.• N. Kingstown , RI 02852
TEAC 15000 Tape Deck - Auto reverse. SOS. echo. Mint . $225
shipped. WN4UCC. 96 Hallmark Estates, Athens. GA 30601
Regency ATC· l 80-1 0 meter converter with batteries. cables,
manua l. Good ccndx. I.F. 1200 kHz. Best offer over $20.
WB2JYM, 699 linden Av., Teaneck. NJ 07666
Man y old (new) type tubes at the ri ght price. Sen d postcard
to W9FKI. 217 Hayes. Northl ake. IL 60164
Need the schemati c or manual of Modulator Radiosonde
MD-317A /AMT-12(VIZ). George Kapsokavadis, 23 Kolokot ronl
st.. Cor fu. Greece
Mechanical Filters 455 kHz. 2.1 kHz. $1 8.95. JOO Hz. $22.95.
l A. Fredricks. 31 4 Sou th 13th Ave ., Ya kima. Wash. 98902
wanted-aautcrat ters SR160. Must be goOd condx with manual.
Currin Skutt. W8FSZ, 119 N. Fost er Ave ., lansing. Mich.
4891 2
Digital 5000 SSB S750 or swap for FM gear; Standard Ht
S225: TR-22 $165; Drake Ml·2 $249: Dumont Translcom $65;
HIGLEY, 1196 Elberon Ave .. Elberon NJ 07740
Se ll : HP522B not working. mechanically excel lent. $20 Mart y
WB6NWW. 5349 Abbeylield, l ong Beach, CA 90815
Johnson Viking 500 transmitter. manual. spare tubes. Best
offer over $200. Wr ite George Nichols, WI MFJ, 57 Main St.,
l ewiston. ME 04240 or 207-782-8642.
went -swan 405X MARS XTAl OSC & SWAN 420 VFO. Assaiante ,
21 3 St . James Pl., Merchan tville , NJ 08109. 609·770-4391 or
609-662·7103.
Heath Twoer, keyer, test eqct . Best offer. SASE Jurcw, Box
183. Olympia Fields. Il 60461

Sell-Standard Com SR-C 826M. A.C. pwr supply. Mint ccndx.
6&2 Ant. $245. Jacobson. 2101 0 Anza Ave., Torrance, CA
90503
BC342, xctnt 1.5·18 mHz rcvr wi th manual and match ing
lS-3 spkr. AC pwr. $85. Si lbert, Wh . Su lphur Spgs. NY 12787
Have RCA model 121 radio. If you know where to get parts or
inf o, please write Bi ll Conwell. 62 Colchester Rd .. New
Providence NJ 07974
Expert serv ice, prompt repa irs and rea sonable prices by
ell-Signa l/One t echni cian . Also repair Colli ns, Drake, et c.
Write Pace, 13604 Ooty, Hawthorne, CA 90250
Sell ; Hy-Gain TH3 beam. TR -44 rotator and ca ble, 10 It top
secti on. Rchn tower, $100. Robert S. Kerner, WB2l YC, 35
Fairview Ave., Ve rona, NJ 07044
Sell : BTI-lK2oo0. perfect condx, only $390 FOB, J. Savonls ,
WIDBS. 410 Brake Rd ., New Britain. CT 06053
Wanted: Johnson Match Box with SWR. Good condi tion. W.J .
Dee. 860 Maple Tree lane. Wadsworth tt. 312·662-2354
Wa nted: 1922 or 1923 Callbooks, W8MJ, 4704 Bragdon.
Cleveland, OH 44102
KWM2 Fever? Price an obstacle? Wri te only and let me help.
WOBNF, 2606 N. 11 St., Omaha. Neb. 68110
Met ers-2· sQ . wide assortment . Wri te Art Johnson, K2 POA,
BOll 132, Bethpage NY 11 71 4
Sell : Morrow Falcon receiver, AC P.S. & spkr. ham band wi th
B.C. ccnv . $45 W60JZ, 3748 r toresta Way, l os Angeles, CA
90043
Want ed: CQ 1945 thru 1952 and 1966. 67, 68. and 1970. Also
need a ST 1965.; Must be perfect condx. WA7PPN, 13615 N.
17th. Phoenix. AZ 85029
Random Noise Generator-GRI390-B SI N 7270. exc. condx.
t at $60 takes It .. postpaid. L Hamilt on, K6JVE/ 3 9019 St .
Andrews. College Pk. MD 20740
Sell : Nat ional 200 xcvr, AC supply, $250. Gonset C·28 (10
meters). Sl50. W2GMA. 1762 larkspur Rd ., Cherry Hill . NJ
08003. 609-795-3294
0104. WI G STD. S20; YibrOplex $IS: HP13 S45; Simpson 260
$20; HT45 $190: MN4 new S60; SRI 50 w/DC pwr. mount &
mobi le ships, $295; PS5QO·120V $75 FOB A. Ford, 56 Cildare
Dr.. E. Northport. NY 11 731
KWM-2 w/matchtne AC supply. Good condx. $650. Keith
O'Brien. 8401 N. Atlant ic l -1 5. Cape Canaveral, Fl 32920
FM Gonset G1 51A communicato r. 146.94 mc, l ike new.
12vdc/ llOAC. S11 0. GE FM 100/w remote repeter w/alt
cont rols . Sl50. K6KZT, 4434 Josle Ave., lakewood. CA 90713
linear Builders send SAS E for lo-prl ced list of hl-cwrs part
plus Roodies. W6RW, 8600 Skyline Dr.. Hollywood. CA 90046
Bi li!: " 0 " An tenna Balun/ Center insulator, 1:1 . coax recept­
acle. eye hooks. rueged. $8.95 ea or 2 for $17. VR Murrell,
K4HHA. 7I 2C Rich Rd._Newport. TN 37821
Wanted: W8FYO paddle . detaus to J. FleminR. K9FRZ, 7528
W. Brvn Mawr. Chicago. IL 60631, 312-775-8179
Studen t needs 2m FM trancvr under S50. state model, ccndx,
pwr requirements & pr ice. S. Antosh. WB5BNM, 1524 N.
Okla .. Shawnee, OK 74801
Want Collins mecn. f i lter F455F81. Miller CBI colis 41A-I05.
106. 156,355.336, 43A475, : 1727. Kenned y, 791 Greenwich
St .. NYC 10014
lAR S. Inc. has over 100 aff il iates covertna any profession you
car'! name. 12,000 members wo rl dwide. Box 385, Bonita, CA
92002
Awards Hunters-Jom Certificate Hunters Club. CHC, members
in 245 count r ies; 500 call prefilles. Box 385, Bonita. CA 92002
128 Contest Club seeks new members in northeast. No dues.
con tact Pete Butler, WI BPW 3 Elizabeth nr., Merr imack, NH
03')54

Sell : OX -60. S50; HR·I 0B wi th calibrator. S60; HG-I0 YFO,
525: all for $125 or make offe r. Fox, BOll 80S, Greeley, CO.
80631

Wa nted: 75A-2 or SnOOT Handbooks. CQ & QST for the
f ifties. P. K. Ou tlaw. Bethune . SC 29009
Sell: Heath Mohawk recvr. make offer. W7 INR/ 6, 360 Sharry
lane. Santa Marla. CA 93454
Sell : Millen Ant. Bridge, $45. Kwlc k Patch, $10 both Items
new. 75A-4 filters, 500Hz, 6kHz, $40 each. W9PIH, 4433
Holton Ave., Ft. Wayne IN 46806
Wanted: mint condx SSB-CW xcvr. late model ; pwr supply,
AC & l or DC. send details. Brian Fra zen, 725 Flor ida Ave .,
York, Neb. 68467

Measurements VTVM 0·100VOC. SIS Hartman model 1500
1 50mH ~ xcvr. 12V w/ mike. t rans., P.S., $30, laBella , 1100
Clove Rd., Staten Island, NY 10301
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Ready
NoW!

----- ------

Wanted: Atwater Kent radio w/external spkr, local only, wil l
pick up. J. SChwartz, 43-34 UnIon St., fl ush ing, NY 11365
Se ll: CO's from 1945, aST's from 1915, Cal/books f rom 1923,
Handbooks and mise magazines. Erv Rasmussen, W6YPM, 164
l owell st. , Redwood City'. CA 94062

Sell: advanced and extra-class Amateur license Handbook.
like new, $3 pp. WA4KCN, 4921 Edensh ire, Memphis, TN
38117

Wanted: Radio Boys/ Radio Girls books, state ccndx and pr ice.
K6ARE, R, Randall, 1263 Lakehurst Rd., t fvermcre , CA
94550

OX engi neeri ng speech processor for KWM-2, $60 or best
offer, Wanted: W8fYO keyer paddle. K9WEH. 201 E. Marion,
Prospect Heights, Il 6oo70

6 meter 500 watt Gonset linear, $200. also HlJO t ransmltr,
$150 for purcha ser, both like new, J. P. Luke, 215 Shea,
Portsmouth, VA 23701

Sale: Hallicrafte rs 12Ydc supply model MT·2. $20 pp, ARC·5
80m novice transmitr w/schematics, $12.50 pp.. ARC-5
modulator, $8.50 pp, Meissner 2.cW novice tran smitr wi th
20. 40, 80 coi ls, $12.50 pp, ARC·5 (3-6 mHzl recvr. t ransmitr
w/racks. both for $20 pp. OM 35-0 12V dynamotor (625V).
$8 pp. T. Coddington. 7825 SCotts Va lley Rd., Lakeport, CA
95453
One Mid land CB SSB base & 3 Midland CB SSB uni ts. Excl.
ccndx. $SOO•.·Norman Neel, WOQOT, BOll 70S, Ra ngeley, eo
81648

lOS hams interested in a NET write to David H. Horne, 2229
la ird Way, Sa lt lake City, UT 84108

Sale: Heath S8-101 xevr. pwr sUPPlr & spkr. iood condll , will
ship. $325. Tom f itzpatrick. KP40J • P.O. BOll 219, APO New
York 09845

HRO 60 with ABCD Ac & Ad coils. $200; t ower. $30. E. casey,
500 Norway Ave•• Cincinnat i , OH 45229

Must sell KWM2A/ 516f 2l31285, $1050 as package, WA10aC,
call 203·377-3157.

Never unpacked Heath Hp·23 AC supply, $50. unused Heath
S8·600 spkr, $20. R. K. venter, W61SV, 866 N. Westmount
Or.• W. HOllywood, CA 90069

---- - -- ----
LAFAYETTE

1973 CATALOG 730

The World's Largest
Consumer Electronics Catalog

Swap my 110 Polaroid Pathfinder, r.f., 1/400, f4.5, M-X sync,
ultima st robe. GE meter : Want: SBE34 & cables or SSTV
monitor. W2HPN
Southeastern Wisconsin: The West Al l is Radio Amateur Club
meets 2nd & 4th Tuesi 8 pm at 1000 S. 72nd St ., West All is,
Wis.

• Ham Receivers, Transmitters, Transceivers ' CB Trans­
ceivers and Walkie-Talkies ' Tools and Test Equipment
• Police & Fire Monitor Receivers · Antennas and Acces­
sories • Semiconductors, Books, Parts • Photography
Equipment • Public Address Systems • Plus The Latest
In Lafayette 40Channei Stereo and Hi·Fi Components
• And Thousands of Additional Items!

Want : Batte ry operated radios made before 1930. James
fred. Rt. 1, Culter, IN 46920
Sell : Highest bidder, Rad io News. 1930-10i 1931-12: 1938-8i
1934-11 : 1 936~ ; 1 938~i 1939-10; 1940-11; 1941-1: 1947·
n , 1948·1; 1949-11 ; Douglas, 2254 Pepper or., Concord ,
CA 94520
Lampkin 105B, Serial 3269, calibrat ion sheet and CB read­
ou ts, $135. K8ASG 2618 Beecher St. , f indlay, OH 45840
OST mags October 1926 to present . Many others, Best offe r,
SASE for l ist. W6AG. 213-786-1214

~e;;d FREE1973 Cat;log - - - Ji092 -;
1NAME ----------1
IAODRESS I
1ClTV I

ISTATE ZIP IL J

Send
Today!

Lafayette Radio Electronics
P.O. Box 10, Dept 33092

Syosset, L1., N.Y. 11791

Heath HW-17 w/8 xtal s & 2 mt r Squalo $135 or trade for
comparable 6 mtr xcvr. WB2DDT. 201-782-3295 even ings.
Heath HW·32A. HP-23A. HP-13. $199. EICO 717 keyer, $45.
All pp. f . Beyer. 15426 Comstock, Grand Have. MI 49417
Remote xlal switching unit, l OCh recvr & transmitr, 12 vett
relays & lltal sockets wired cornp, $20. H. Mohr, K8ZHZ,
886 ravtcr Rd .. Gahanna, OH 43230
Nice Galall ie III with Galax ie DC supply, $135. WB6VNR,
213-346·5871
4 mo. old Coll ins 32S-3 . 75S3-B w1200 & 500 cw f ilters.
30L-l, 516f·2, 312B-3. Whole S-line $1450. WA2RJVI 3, 301
Blacksmith Rd.• Camph ill . PA 17011
Wanted: Rvder radio manuals vet. 1-23 i SAM's Auto Rad io
Manuals AR·l to AR·18. State ertce and eondx. WIElB, 8
f lorence Rd ., Marblehead, MA 01945
Se ll : National NCXSOO with matching AC supply. $280.
Wanted: Hea th HA HA14 linear & PS. Tom Dornback, K9MKX,
2515 College Rd ., Downers Grove, IL 60515
Galaxy V transcvr, AC 35 pi s w/cust om volt & ammete r,
superex headphones, Knight P-2 SWR/pwr metroEV 719 mike,
$200 comp w/ manuats and cartons . 516-489-5899, M. BoMan,
379 Adams Ave., W. Hempstead NY 11552
Crank-Up tower 40' wi th COR Rotator; self-supporti ng. 201­
8273568. K2CBK
Swap gud HO-110e for gud HO·lOO. SeU: Kn ight 1·150, AM,
CW, VfO, $40. Knight. KG-221 , 152·174 me fM recvr, $25. BC
342. excl condx, $55. Garrison, BOll 604 VHfS, Warrentown,
VA 22186
sell: HA0460 w/Aalo. $,!!8[O.::'W'!.3~F[!C;!E==========
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AMATE UR RADIO IS OUR BUSINESS

,'lite,

G100
$29.95 .

GD104
$25.00

~ :'......-­
ASTATIC G 100 DYNAMIC SSB MICROPHONE
WITH "G" GRIP TO TALK STAND. REGULA R
PR ICE. 59.90. HAM NET 29.95.

(215) 9-5900 •

eo N YORK ROAD. WILLOW GROVE. PENN. 19090

ASTATIC GO 104 CRYSTAL
MICROPHONE WITH .. G "
GRIP TO TALK STAND. REG·
ULAR PRICE. 51.20. HAM
NET 25.00.

2, 40 meter , 2, 80 meter ARC-5 xmtrs, (one has novice cryst al
adapter) 2. 80 meier ARC·5 rcvrs. All converted. $5 ea,
K80UQ, 268 Annis Ct., Ch il licolhe, OH 45601

Wanted: Motorola 11 5VAC pwr supply on 3- 1I 15- strip-TU
189.TU467, et c; need 2. Curt FOl tz, WA7KNl, 234 Richmond,
Carson City, NV 89701

Sell or t rade: new la fayette HA-750 (6m): Ri c system wi th
5 servos; wanl HA-I44 WB2fKA, 28 Bridlemere Ave., Inter­
laken, NJ 07712

Core ARRAY, 32KX9 Bits only one, $150. IKX8 bits on ly one,
$25. Send SASE for confi rmation of sale, T. l. Ringate, 7639
10th Ave " se., Richfield, MN 55423

Sell : Balun
h

W2AU Model 1:1 ral lo, 52 Ohm, exct. SWR/Pwr
metr, Kn lg I P·2, Ted Chartrand, W8PRl, 3504 Snowglen
l ane, l ansing, MI 48917

Drake 2·C, 2-NT, 2·CQ, 1611tals, SWR met er and I imer. ElIcel·
lent, $300. Tappehorn, 2536 Kings Hwy, l ouisville, KY 40205

Sell: Hammar lund SP-600 Diversity recvr. mint ccndx.
Reasonab le. Paul Uh l ig, 1342 Estale Court , Wl chi la, Kans.
67208

EICO 730 modulator-driver w/ manual. U pa y shippi ng, $30
or besl offer. WA9PQ M, 1101 W. Ridge Rd ., Hobarl , IN 46342

Jennings vacuum va riable, 20·1000 pf 10 kv wi th 100 turn
count er, $50 ppd: Marty WB6NWW, 5349 Abbeyfie ld , l ong
Beach, CA 90815, 213-597·2631

Wanled: Name and calls of Hams working fu ll or part lime
in l ocal Law Enforcement for possible club. Arthur Schur,
P.O. BOll 238 Ryder Stallon, Bklyn, NY 11234

Hammerlund 145X matching spkr, $1 40. Nal ional HFS/p.s.
recent retuned & allned, $60. Carl l. Horton, 3753 Kanawha
sr., N.W. washingt on, DC 20015, 202-244-6942

Sale: HW-32, HP-13A, mobile mt., Hustl er ant., $1 25 plus
shipping. Accessories: spkr, mike, ext ra ant. mount, $8 each.
H. Corb in, 301-881-7571, 11704 Ibsen nr., Rockvi lle MD
20852

Wanted: Crown graphic or Konl-Omega wll h rol l ba ck. Also
SO' tower, relay racks. Colbert, 1008 Englewood, Parma, OH
44134

ASTA TIC 531 CERAMIC MOBILE MICROPHONE
WITH RETRACTABLE CORD ANDSUPER TALK
POWER FOR AM AND SSB. REGULAR PRICE,
12.75. HAM NET 6.99.

JrJO
$9.95

531

$6.99

.. ,.. " .." '. ,." ,.. ' ' . '
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ASTAT IC JT 30 CRYSTAL
MICROPHONE WITH STAND
FOR AMATEUR AND GEN·
ERAL PURPOSE. REGULAR
PRICE. lB.40. HAM NET 9.95

LAMPKIN Model 20SA FM Modulat ion Meier wi th Quad Scale
like new, $125, Steve Cserpnyak, 5619 Roblnhood Rd ., Char·
lotte, NC 28211

Sell : QST 1922 Ihru 1959; MC Zervantian, W6DIS, 6561 Dohrn
Circle, Huntlniton Beach, CA 92647

Wanted: World Rad io (TV) Handboo«s, 1946-1954. Any condx.
Pay any reasonable amount. G. Dell, RR I , Maple Road, lake
Geneva, WI 53147

Teletype, test, ham, camera, audio gear & RCA comput er
for sale. l ow pr ices, free list , Perera, K2DCY, 410 Riverside
Dr., NYC, NY 10025

Wanted : RME 4301 Sideband Selector In gud operati ng
condll . WA9GYF, 348 W. Main St., ReedSburg, WI 53959

Crysta ls Wanted : 1ge numbers of 80/40 and low end of 612
ft·243. Also 6/ 8 mHz that mul tiply to 220 mHz. W6DOR, 2921
E. loyola Dr., Davis, CA 95616

EICO 324 Sli gen. $25. B&K 400 CRT l est er, reluv. , $1 2. Both
exe with manuals. P. Ca rron, 205 Ridgewood Rd ., Easton, PA
18042

From the " trlendty nttte deale r" In the west. Conley Radio
Supply offers you the current edi tion of the U.S. Callbook,
postpaid In the U.S. for $7.95, the f oreign Callbook, post.
pa id In the U.S. for $6.45. PennwOOd No. l 00-24H digita l
clock for $15.00, the Hallicrafters HA·IA "TO" keyer for
$109.95. VibroPlell Vibr~Keyer for HA-IA, $24.95. Ail post·
au paid ! f or prices th at will boeRIe your mind, wri te me
for a quote! Conley Radio Supply, 37 Wyoming Ave., Bl lllnes,
Montana 59102.

5·85 rcvr!bullt-In S-meter, $40. K2AHZ, 5 Shasta Pass,
Fanwood, NJ 07023

Sale : SB·301, SB-401 w/ crystels & fiJIer, very cl ean, $425
or best offer. WA3GVP, 13204 Taney Dr., Beltsvill e, MD,
20705

Any reasonable offer accepted for DXl00, SXI00, DX4O,
TBS50, Globe 90, BC348, 8506B, 8503, 88lf. Box 8352,
Savannah, CiA 31402.

TEMPO ONE & AC One Pi s, excel lent conditi on. Mike Brooks,
K6YVR, 5134 Anahe im, long Beach, CA 90815. 213/597-3196.
Se ll : RCA WV·38A YOM, $15. WAOBZO, Sisseton, S. Oak.
57262

Milita ry Hams, active or vets, join Int. Military Pers. AR
Assn of lARS, Inc. write HO, Box 385, Bonita , CA 92002

ASTATIC " G" GRI P TO TALK STAND ONLY 12.15
ASTATIC 0 104 MICROPHONE ONLY ...... ...~ _~~ 15.50
ASTAT IC 10 D DYNAMIC MICR()II'HQNE ONLy 11.•
ASTATIC 0 104 REPlACEMENT CARTRIOCiE 4.10
PENNA. RESIDENTS ADD n. SALES TAX
ADD 1.2fi FOR SHIPl'tNG AND INS.
SEND CHECK OR MONEY ORDER.....NO C.O.D.
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Sell: Heath kit HX·IO $125 "LM If freQ rntr si mi lar
t o B e 2 2 1 w /book & mOdul $35· Hughes' memo­
scope S95 ,. .Oumont 304 scope $10 pu or FOB
c/o W2VCw •

Sell : "·I OD OA compoents: good t ube $30 · metal
socket SID. til xfmr SID; Sis rectifier ba'n k $5 ­
blower $I 0; Gen. Radio var lacs 1 10 v at 25 amps
and 24 0 volts at 12 amps $2 5 ea 2 20 volt muffins
fans $ 5; Var iacs tIDv InpUt 20 volt at 20 amp out
pt S 15 Trammell, 1507 While Oak Martinsville V A

Sell: Scanner RObyn Hibander, xta ls for 5261 76
79 , 8~, 94

6
at mars, nma rs, xtnt conu x s li s .WIIl

Shi p; H X·5 x mt r, x ln t p iCkUp only. WAI N DX,12
Dale St., W. Hartford , CT 06 10 7

G 71 A $25 ; G66 S80 Realistic eXI20 $65; HE61 A
VFQ SID, FRDX400 all options 6m2m etc.t mint
5350, Viking Adventurer $25 W7UD 36s 7 W.
G ra nd vie w , Tacoma, WA 9 8466

Wanted : 160 mtr kit f or Ham m arl u nd H X·50 x m tr
La keshore 9 MC VFQ. J . Sha n k 21 Terrace Ln.
Eliza bet htown, PA 17022

Want: crystal blanks between 3 .5 13 .15 &7 f1.15
Mhz f inished & ready for mtg. Also plates & holder
of FT·243 type. Will buy large lots of fraqs listed
in mtg FT·243. W6DOR, 29 21 Loyola, Dav is CA

Want : Swan 250S 117 xc. Sell: 2 B, %BQ, URM-25.J:
mo re, f ree list . .... H Bo c k, Bo x 2606, A von, N~

Want: 432Mhz conv I.F on 28 Mhz or 50Mhz, a lso
432Mhz xmtr 10-50 watts input 2C39 preferred.
KBUQ, 3 51 Mower Rd., PInCkney, M I 48169

B&W 6100 x rn t r, crystal latt ice filter, crystal contr
1req synt hesizer $200

6
Da n McPherson, 419 Fair·

v iew, Abbevill e. LA 7 5 10

Heath HW· IOI , HP·1 3 ·A, H P·23 A: $295 Swan
250 , HB/AC $250; Collins 15S3·B, $435. Abbott,
Box 2175. Harr isburg, PA 11105

Halllc ra fte rs FRM-200 transcvr w/ac suply/spkr &
mobile mount. All transistor excpt 2 -6 146 final
tube s. DC & VFO built in, 8 0 · 10 mtrs, orig $2695.
$5 50 . J. Sha n k, 21 T errace Ln, Eli za b ethtow n, PA

Sell: J o hnso n Nav igato r w/ma nua ls $ 15 . sever,
846 4 Cleve la nd A ve NW, N. Ca n to n , O H 4412 0

APL computer p ro gra m me r · QSO or start net.
O lck W2 F GL 19 Mango Ln, Liverpool NY 13088

WAnted : Col lin s 312 B4 station sonsole, state p rice
eondx, sIn W2 EHB, 32 Bry a nt Rd., Blackwood NJ

Need : constructlon/ lnst ruc . manual for Heath AR· j
3 rcvr . Anderson, 639 N Wa hsa t ch, Colo. Spgs, CO

Join Internat ional DX·AR Assn of lARS 12000
members w o rld w id e. Wr ite 9 VI QJ J. OaU9herty
USAPORI' F PO S F 96 6 9 9 '

Pow e rst at var ia b le au t o tra nsfo rmer t ype 10 , 1 . 35
amp~ 120 vo lts in, 0 t o 130 volts ou t

L
s5 pp,

K2 Pu A , P.). Bo x 132, Be t h pa ge, NY II I I 4

Gonset GSBI00 x m t r, unmodified. $ 130. K4 FSN
19 30 SW 71 Ct., Miami FU31 55i 305-261 .3156'

Anyone in t e re ste d in receiving a d isco u nt g ift, gad­
get and novelty ca talog-d iscounts to Ha m s. Send
QSL or ca rd t o A. Schu r 1818 Schenec t adY A ve.,
BrOOkl y n, NY 11234

Heath 0·8 scope w/manual and techtron ies tx
probe, $49. R·3 94 VHF FM revr easily conv to 2
mtr, w /spare modules, pwr supl. pa rts, tunes, man­
ual, $50. 2 12 ·2 52 ·1 14 3 , prefer local only.

New Coax RG·2 23U d o u b le bra id silvered 3 800
ft 4 reelS $2 00 lot ca ll 914·338·0995 or 331-0701

1 HT31 and 1 HT41 Ha llicra fte rs, good condx,
built in pwr supt , bOOkS, first money order or
cert if ied check for 5 300 ta kes both. K3 KBG,
K Cregar 3 411 Stoud 's Ferry Rd, Reading, PA

Wanted: Realistic AC-DC long range T .R.F. po r ta­
b le A M radio. State condx and price. Bill Wa ll,
WB9FJJ, 4 437 W. Fulton St., c ntceac. IL

D ra ke p kg dea l: mint T·4 X B. R-4 B, C-4, MS-4, 3C­
4, MN·2000, $1250 plu s sh ip ping. Free d e liv in
F la. WB4LPU. Rt. I, Box 3 4 7 . Plant C ity. F L

Sell : Hy·Gain 20 4 BA like ne w condx w/l 00 "
RG8, $9 5. Will deliver within 100 m iles. OX6 ~ f
$50. W8CUT. 1176 Wa lnut St .• Coshocton ON

Wanted: A llled·Knigh t P2 /SWR pw r meter. A F
Lawrence, 15 1 Fayette St., Pal m y ra , NY 1452 2

Collectors: RCA 5 5 X AM broadcast receive r r.
cond itioned, refin ished wood cabinet, WB4SPT,
2 40 COlony Rd.• Jupiter, FL 33458

Left·handed vtbro prex orig inal chrome like new,
w /case. Cost 540. Make offer, WB6TCM, 415·32 6 ·
93 45

T e rm ina l ty pe 0·120W wattmeter
b

Jones (Bendix )
like Sierra ~ Motorola, goes to 60 MHz, $55 F O a
W4API. Bo x 4095. Arlington. VA 22204

HA410 complete $90 ; PS150DC w /MT150 mount
$55 i Swan 406 $45 i linear systems 5 00w mobi le
pw r for Swa n 5 60; Hea t h SBI0l MBL Mt, 5 10
HP1 3 $45; AC pwr for SR4 00A, PS 50 0AC 56 5 i
Aut ron lc keyer $ 45. W2HA E

Int·AR·Society, non-profit, 12,000 members
world w ide . S ponsors C HC, FHC and SWL·CHC
J o in, Bo x 385, Bon ita , CA 92 00 2

Wanted: Coll ins 32 series transmiter ( prefer 32 G)
of 19 30 S. All tett ers answered a ir ma il. Jock
ZL2 GX, 15 2 Lytton, G isbo r ne , N.Z.

j
Wanted : Help with c ircu it d iagrams. comment on
restoring Pilot Su per Wasp. Need coilS, e tc.• will
airmail replies. ZL2GX, 152 Lytton, G isborne NZ,
Sell: E ico GD710 , gr id d ipper , 4 t o' 2 50 me, 8
coi ls, $22

i
E lco ge iger ctr 803. $9. Genera l Rad io

model 21 10 0 0 cycle audio OSC, $10. W2ASI.
15 Kensington O val , New Rochelle, NY 1080S

RTTY T4 -custom bu ilt, rack mount. $95, wr itel
call. New Eico 369. $100. Pete.t WB2NRU.t 1151
Concord D r.• Haddonf ield, NJ tl09·195·IOtl5

Com p lete Heath kit SSB Sta ti o n : SB400 , SB30 0,
582 00 . mi ke, spk r. mor~t 5500 . Pre fe r loca l p iCk.
u p, mint condx. WI WH P, Grafton. N H 03240

Wanted : Telrex or Hy-Gain MonO-band beams for
20,15,10. Ad vise price & ccndx, Sell 3600-0·3600
xfmrs 1 amp $25; 1.7 A $40 , w ith 120 /240 pr i
WQlAIH, Pau l Bitt ner . 8 14 4th St S. Virgin ia.Mn

Coll ins 1581 exct condx w/15 extra xtals for SWL,
CB, Ha m Satelli te.! $215 . C . Moore, 3329 March
t.n, Garland, T X ~ 1 4·348-6217

Mint Swan cygnet model 260 trcv ec-ce pwr suo
b u ilt in. $215. WA2 RKU, Rl, Sa n b orn , NY

SB.3 0 l r. _C W F ilter"" SB-600 spkr, SB-401. $450,
FOB, WI HMS, 2~210 52 Ave.• Graham. WA

Wanted : t w o U X20 lA tubes fo r restoration Ult ra­
dy ne L2 rev. Newgard WA6PIL, 106 Fo xen D r.,
San t a Ba rb a ra , CA 93105

Sell or Sw ap: D ra k C!l 2 B..l 2 AC Gl o be Sco u t rmtrlFuj lca 35mm access. B~-3 48 R..t. T. GOdman, 14.,
Ro x t o n Rd •• Plainview NY, SA~E list

T rade Homebrew W9TO tube type k e ye r/ c u st o m
cabine t w/Vibroplex paddle for ten-ter Sw. 2 0 / 4 01
80 or 40 /B 0 xcr. trade or will pay, WB.IJH/4

Sell : Swan 25 0c. NSI, S I OX. 6mtr 5El Beam 9 0 "
RG8 , lo wpass fltert.. pro 6146 , 010 4

6
co st 5645,

tak e $320. mint Wts4S NK, 904·725- 374
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OF SUPER HIGH-PERFORMANCE ANTENNAS ••

MODEL HQ-1-$799 5

\

THE

HYBRID
QUAD~
A brand new idea for superior reo
f lector operation. A high Q Quad
reflector element using Mini·
Products new multiband High­
Pot Loadings properly phased
with a linear driven element for
maximum gain and maximum
front to back ratio. Here in one
small package is performance
never before thought possible
with miniature antennas.

AM. NET.

· PA T EN T P EN D ING

• 4 Bands 6·10·15 & 20

• Higher Gain

• Higher Front to Back Rat io

• Small Size-
(Turn ing Radius 7')

• Lightweight -15 Ibs.

. 50 Ohm Feed

• Wind Surv ival - 75M PH

• 1200 Watts P.E.P.

8·24 + RK·3 C.mbbl.tion N, l S9UI

B-24 / RK-3...__'<::-- 3 ELEM EHTS
, ,., _.-'~ ' 10 ·15-20

-l::::~:::::::i<i'!' METERS
~~- P ....TE N TED The f eatu re s

o f the popu la r
Bands 10·15·20 Meters 8 ·24 plus the

new RK·3 re o
Powe r Ra ting 1400 Watts P.E.P. f l ec to r ki t

Tola l Boom l e n gt h 11' ~:ukee 3a el~:
Turnin g Rad ius 7' ·10· ment combi -

nation.Choose
Tota l Weight 23 Ibs. t h e combina -
Si n gle Feed line 52 ohm t ion o r ad d t h e

RK·] to your
SWR at Re sonance I.S to 1.0 max. present 8·24

an d en joy t he
im proved gain
and front t o
back.

MULTIBAND COAXIAL ANTENNA
for 6 · 10·15·20 METERS

Needs no around plane radials. Full electrical
Y.z wave on each band. Excellent quality
construct ion. Mount with Inexpensive
TV hardware, Patented.

Power Rat ine 1400 Watts P,E,P,

Total Weieht 6 lbs ,

Helght 11'

Sinele Feed Line 52 ohm

SWR at Resonance 1.5 to 1.0 max,

Model C4 Net $36.95

SEE OUR ENTIRE LINE AT YOUR NEAR8Y DISTRI8UTO R. • • •
OR W RITE THE FACTORY FOR FURTHER DATA & LITERATURE

MINI-PRODUCTS, INC.
1001 W. 18th ST., ERIE, PA. 1650 2 - CALL 814 /454.2171



DYCOMM 33

Communication Technology

Sentry Mfg. Co ..
Signal/One - Computer

,

READER SERVICE
To obt.ln 11l....tu re from .dmtl..... simply
chttk the boa to the n.me of e.ch . d'ertl..r
listed below who.. product or ..nice Is of
Interest to you.

SEPTEMBER, 11172
C Ancorn Electronic Corp.
o Arnold's Engraving
e Barry Electrcnica
C Comma nd Productions
o Communication Technology

Group (Bitcil)
C Curtis Electro Devices
o Cush-Craft, Inc.
C Oale Electronics Corp.
e Drake, R. 1.., Co.
o DYCOMM
o Eimac, Div. of Varian
o El Instruments, Inc.
e Freck Radio
e Greenlee Tool Co.
o Gregory Electronics
e Goodheart. R. E., Co.
o H & L Associa tes
o HAL Communications Corp.
o Hallicrafters Co.
o Ham Buerger, Inc.
o Heath Company
o Heights Manufacturing Co.
o Henry Radio
o House of Power
o Hy-Gein Electronics Corp.
o Instruments for Industry (Logan)
o Jan Crystals
o Juge Electronics, Inc.
e KW Electronics
o Lafayette Radio Electronics Corp.
a Lee Electronic Labs, Inc.
o Liberty Electronics, Inc.
o Millen, J ames, Mfg. Co., Inc.
o Mini-Products , Inc.
a Mosley Electronics
o Mountain West Alarm
a National Radio Institute
o Newsome Electronics
o New-Tronica Corp.
a Nu Sigma Alpha
a Palomar Engineers
a Pennwood Numechron Co.
a Radio Publications , Inc.
a Regency Electronics, Inc.
o Rohn Manufacturing
e Sentry Mfg. Co.
a Signal /One - Computer

Measurements
a Space Electronics
a Spectronics, Inc.
a Structural Glasa. Ltd.
a Swan Electronics
a Telrex Communication Engineering

Laboratories
a Un adilla Radiation Products
a Valparaiso Technical Institute
e Van W2DLT
e World QSL
a Xcelite, Inc.

CQ Header Service
14 Yanderventer Ave.
Port W,ulhina- lon. X ,Y. 110:,0

N. me C.u ..
Sirett Add rtss .
City SI. til' Zip ..

ADVERTISER'S INDEX

Ancom Electronic Corp. 82
Amokf's Engraving 98
Barry Electronics 86
Command Productions 86

Group (Bircil) 104
Curtis Electro Devices 92
Cush-Craft. Inc 104
Dale Electronics Corp. 94
Orale. R. L.. Co 6.91.99

Eimac. Div. of Varian Cov. IV
El lnsuumenu . Inc. 88
Freck Rad io 90
Greenlee Tool Co. 91
Gregory Electronics III
Goodheart. R. E.• Co. 84
Gotham Ii i
H &r. L Assoctatea 86
HAL Communications Corp 47
Hallicrafters Co. 2
Ham Buerger. Inc 107
Heath Company Cov. II. I
Heights Manufacturing Co. 98
Henry Radio 30. 38. 89
House of Power 65. 86
Hy-Gain Electronics Corp 9. 16. 17.23
lnsuumenu for Industry (Logan) 99
Ja n Crystals 99
Juge Elect ronics. Inc. 95
KW Electronics 92
Lafayette Radio Electronics Corp 106
Lee Electronic Labs. Inc. 96
Liberty Electronics. Inc. 85
Millen. James. Mfg. Co.• Inc. 8
Mini-Products. Inc 109
Mosley Electronics 10
Mountain Wesl Alarm 92
National Radio Institute 49
Newsome Electronics 8S
New-Tronics Corp. 13
Nu Sigma Alpha 92
Palomar Engineen 94
Payne Radio 97
Pennwood Numerchron Co 84. 96
Radio Publicat ions. Inc. 9 1
Regency Electronics. Inc. 97
Rohn Manufactu ring IS

35

Measurements 4S
Space E'ectronics 90
Spectrcnics, Inc Cov. III
Structural Glass. Ltd. 90
Swan Electronics II
Tetrex Communica tion Engineering

Laboratories 4
Unadilla Rad iation Products 6
Val paraiso Technical Institute 92
Van W20 LT 8S
World QSL 96
Xcelue. Inc. 12
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WHICH ANTENNA WINS THE CONTEST?
In open competition against thou sands o f commercial and nome-brew an tennas. WA1JF G won the New England
championship w ith a Gotham beam. b v a margin o f 5.982 points! WB2JAM won the sectional award for the
Sweepstake co n test in 1969 and 1970 with a Gotham a -eremem 15 meter beem! Hundreds o f unsolicited testi­
monials from grateful hams are our proof that Gotham an tennas give you the best design, and the best ma terials.
Fo rget our low peices . rely on the result s o f open , compet itive cont ests . Ask you rself : Why do Gotham antennas win?

I

4ELIO 20
7EL IO 34·
4 EL 6 20
8EL 6 30·

12EL2 27·
*20' Boom

2 EllS 1?

2EL20 S21
3EL20 27
4 El, 20 34·

3ELI 5 21
4 EllS 27·
5 EL 15 30·

ALL-BAND VERTICALS
" All b and vert ical!" asked one skeptic .

"Twenty mete rs is m u rder these days. let's see
you make a contact o n twenty meter phone with
low power !" So K4KXR switched to twenty,
using a V80 antenna and 3S wat ts AM. Here is
a small portion of the stations he worked :
VE3 F AZ, T1 2FGS, W5KYJ , W IWOZ, W2­
ODH , WAJDJT, WB2FCB, W 2YHH, VE3­
FOB, WA8CZE, KISYB, K 2RDJ , KIMVV,
K8HGY, K3 UT L, W 8QIC , WA 2LVE, YS I ·
M AM, WA8ATS, K 2PG S, W2QJP, W4JWJ .
K 2PSK , WA8CGA, WB 2KWY, W21WJ , VE3­
KT. Moral : It 's the antenna that counts t
FLASH! Switched to 15 c.w. and worked KZ5 ·
IKN , KlSOWN . H C I t.c , PY5ASN, FG 7XT.
XE21, KP4AQL, SM5 BGK, G 2AOB, YV5­
Cl.K . OZ4H. a nd over a thousand other stations!
V40 ve rt ica l (or 40 , 20, 15, 10,

6 mete rs . $14.95
V80 vert ical (or 80 , 75, 40, 20, 15,

10 , 6 meters S16.95
VI60 ve rtical (or 160. 80, 75, 40, 20,

15 , 10 , 6 meters . $ 18 .95

" HOW TO ORDER: Send money order (bank,

store. or United States) in futl . We ship im­

mediate ly by best way. charges col lect.

DEALERS WRITE."

BEAMST he fi "'t morning I put up my 3 ele­
men' Gotham beam (20 It ) I worked

Y04CT, ON5LW, SP9·
ADQ , a n d 4UI ITU
THAT AN TE NNA
WORKS! WN4DYN Com ­
pare the performance, val­
ue, and price of the follow­
ing beams and you will see
that th is offer is unprece­
dented in rad io history!
Each beam is brand new; full size (36' of tubing
for each 20 meter element. for instance ) ; ab­
solutely complete including a boom and all hard­
ware; uses a single S2 or 72 ohm coaxial feed­
line ; the SWR is I; I ; easily handles 5 KW; MI "
and I" alumnium alloy tubing is employed (or
maximum strength a nd low wind loading; all
beams are adjustable to any frequency in the
ba nd.

QUADS w orked 42 countries in two weeks with
my Gotham Quad and o nly 75 walts " .

W3 C UBICAL QUA D AN­
TENNAS - these two eleme nt
beams have a full wavelength
driven element and a reflector'
the gai n is equal to that of ~
three e lement beam and Jhe di­
rectivit y appears to us 10 be ex­
ceptional! All M ETAL (except
the insulators) - absolutely no
bamboo. Complete with boom.
a lumi nu m . alloy spreader s ;
s t urdy , uni versal -t ype bea m
mount : uses single 52 ohm coaxial feed ' no stubs
o r matc hing devices needed ; full instrucli~n for the
simple o ne-man assembly and installat ion are in­
c1~ded; Ihis .is a fool -proof beam that always works
with except io nal results. The cubical quad is the
ante nna used by the OX cha mps. and it will do a
wonderful job for you!

10/15 /20 CU BICAL Q UAD SPECIFICATIONS

A ntenna Designat ion : 10/1 5/20 Quad
Number o f Elements : Two. A full wavelength
driven e ten ent and reflector for each band.
Freq . Covered: 14-14.4 Me, 2 1-21.45 Mc. 28.29.7
Mc.
Shipping Weight: 28 Ibs. Net Wei~h t : 25 Ibs.
Dimensions: About 16' square.
Power Rating: 5 KW.
Operation Mode : All
SW R: 1.0S: 1 at resonance
G a in : 8. 1 db. over isotropic
f IB Ratio : A minimum o f 17 db. FIB
Boom: 10' lon g x 1v.a " 0 .0 .: 18 gauge stee l; dou ble
plated ; gold color
Beam M ount : Square a lumi num a lloy plate incor­
porati ng four steel U-boh assemblies. Will easily
support 100 Ibs. Universal polarizat ion.

Rad iating Eleme nts: Steel wire. tempered and
plated, .064" diameter.

X Frameworks : Each framework consists of two
12' sections of 1H 00 aluminum 'hi-strength' ( Re­
ver~) tubing. with telescoping ~ H tubing and short
secucn o f dowel. Plated hose clamps tighten down
on telescoping sections.

Radiator Termina ls: Cinch-Jones two-terminal
fi tt ings

Feedfine ( not furn ished ) ; 52 ohm coa xial cable

Now check these sta rtling prices-note that they
are much lower than even the bam boo-type :

10- 15· 20 CU BICAL QUAD S37.00
10-15 CU BICAL QUAD 32.00
15-20 CU BICAL QUAD 34.00
TWENTY METER CUBICAL QUAD 27.00
FIFTEEN METE R CUBICAL QUAD 26.00
TEN MET ER CUBICAL QUAD 25.00
f a ll use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139



Yaesu presents the great
two-meter leap forward

1

Since Yaesu makes and sells more tactory-as­
sembled amateur rigs than any other company
in the world, it follows that we' ll only place de­
pendable, fully-perfected products on the market.

So now, after more than two thoughtful years
of development, here are our entries in the two­
meter FM field :

YAESU FT-2 AUTO

Great new features - like Auto-Scan and a spe­
cia l Priority-channel - place the FT-2 AUTO in
a class by Itself. These unique capabilities are
achieved with advanced digital-logic circui ts.
Here's how they work:

With Auto-Scan on, the receiver scans all 8
channels at 20 channels per second, Indicator
lights provide a visual channel display, stopping
on receipt of a signal. At the end of each trans­
mission. the receiver continues to scan. (Just
push a channel button to sk ip over any channels
you wish eliminated from the scanning cycle.)
To lock on any frequency being received. simply
depress the mike button momentarily. The lock
light then glows Indicating that transmitter and
receiver are working together. To unlock, you
again hit the mike button and the receiver con­
tinues to scan.

Only Yaesu offers th is type of remote, one­
handed control of the scanning function.

The Priority--channel feature allows automatic
monitoring of a pre-selected frequency. When
the receiver stops on a frequency other than the
Priority-channel, Auto-Scan will chec k every two
seconds to determine If the Prlority--channel Is
busy. If it is, the receiver reverts instantly to the
Priority--channel. Manual or Auto-Scan mode of
operat ion is Instantl y selectable on front panel.
In manual mode, the push buttons function as
channel selectors.

SPECTRONICS WEST
1491 E. 28th, Signal Hill , Ca. 90806 I (213) 426-2593

SPECTRONICS EAST
Box 1457. Stow . Oh io 44224 I (216) 923-4567

The FT-2 AUTO will operate from either 117
V AC or 12 V DC power sources.

Receiver/ transmitter specifications include:
selectable 10 Wall or 1 Wall power-output levels:
a frequency-adjustable tone-burst generator for
repeater activation : 0.3 uV sensitivity for 20 db
quieting ; 10.7 MHz crystal filter, in addition to a
455 kHz ceramic filter, for superb adjacent
channel rejection ; adjustable deviation and mike
gain controls ; Hi-Q slot-coupled resonators used
in receiver front end ; all solid-state construction,
with diode-protected MOSFET Input stage.

This exciting new rig is available now. Just
send your check for $329.95 - or use Master
Charge or BankAmericard. We'll even include a
free anti-theft mounting bracket that locks up
your rig when its going mobile.

YAESU FT-2FB
This new unit features the same receiver/trans·
mitter specifications l isted above for the FT-2

AUTO
(without
the scan
feature),
but in a
compact 6%
x2'h xro­
inch package
that weighs only
4 Ibs. The FT-2FB
has 12-channel cap­
ab ility, with illuminated frequency readout. It
operates directly from a 12 V DC source. Th is
rugged, handsomely-styled transceiver is yours
for only $229.95. (A matching AC power supply
with rechargeable batteries for emergency oper­
ation is available for $79.95.)

Both units come with a one-year warranty and
are backed by Spectronics' fast , dependable
service system. Act today, and be glad you
waited for the finest in two-meter FM.

I-------------------~I 0 Send FT·2 AUTO. Enclosed f ind $329.95* "C·9M I
I 0 Send FT·2FB. Enclosed f ind $229.95.* I
I 0 Send more da ta. I
I Name I
I Address I
I II Ci ty Stale Zip I
I *Ca lifornia residents add 5% sales tax. I
I NOTE: Both units are suppli ed with crystals for simplex I
I

operation on 146.76 MHz, 146.82 MHz, and 146.94 MHz. I
Additiona l crystals are $5.00 ea. 2L ~
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, Longer Life
for an Old Timer

Introduced in 1947, the EIMAC 4-400A quickly became the mainstay
for the majority of broadcast, shortwave and FM transmitters. Still
popu lar today, this power tetrode design is now available as the im­
proved long- life 4-400C.

Get an EIMAC 4-400C - the new generation tetrode specifically
designed for long -li fe, high-performance broadcast and FM service.
This premium quality tetrode is directly interchangeable with the 4-400A
in existing equipment and is recommended for new equipment design.

The EIMAC 4-400C features a low temperature filament structure
which retains its initial high level of electron emission for an extended
period of time, greatly reducing frequency of tube replacement. This
improved filament structure, plus strict processing and quality control ,
combines with improved current division and low drive requi rements
to provide a high-quality, long- life product.

Reduce down-time and replacement cost with the EIMAC 4-400C
when you re-tube. And use this improved tetrode in your new equip­
ment design. With a maximum plate dissipation of 400 watts, the
EIMAC 4-400C provides long -life and consistent performance as an
amplif ier, oscillator or modulator. Another example of EIMAC's con­
tinu ing program of quali ty, reliability and service.

For further information, contact EIMAC, Division
of Varian, 301 Industrial Way, San Carl os, Calif.
94070. Or any of the more than 30 Varian/EIMAC
Electron Tube and Device Group Sales Offices division
throughout the world . varian
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