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The RVD-1002. The silent, reliable

RTTY video display unit from HAL.

The revolutionary HAL RVD-1002 RTTY video display
unit “prints' an RTTY signal from any TU at the four
standard data rates (60, 66, 75 and 100 WPM), using
a TV receiver with slight modification. Or it will directly
feed a TV monitor. Power consumption is low, thanks
to the RVD-1002's solid-state construction. So turn on
to silent, trouble-free RTTY — with the RVD-1002.

Price: $575 ppd, USA. Air shipment $10.

o
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RTTY — and cw on one keyboard!
The HAL DKB-2010.

All solid-state. Transmit at data rates of 60, 66, 75 or
100 WPM at the flick of a switch. Complete alpha-
numeric keys, 15 punctuation marks, 3 carriage control
keys, 2 shift keys, break key, 2 character function
keys, a ""DE-call sign" key, even a "Quick brown
fox..." test key.

The DKB-2010 is equally versatile in the CW mode,
with complete alphanumeric and punctuation keys,
speeds from 8-60 WPM, and a ""DE-call sign’' key.
The DKB-2010 includes a three-character buffer oper-
ational in either the RTTY or CW mode. Optional
64 or 128 key buffer also available.

Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment $10.

Explore the world of RTTY...
with sophisticated equipment from HAL.

The silent RTTY keyboard —

that’s the HAL RKB-1.

The RKB-1 TTY keyboard is loaded with features to
make sending RTTY easy and fun. You get automatic
letter/number shift at all four speeds, typewriter
keyboard layout, and no clatter! The loop keying
transistor is isolated from other keyboard circuits —
wire it into any convenient point in your loop. Plus
TTL logic, glass epoxy PC board, commercial grade
keyswitches and more.

Price: $250 Assembled, ppd USA. Air shipment $5.

Commercial quality on an amateur’s
budget — the HAL ST-6 TU

Every amateur who knows his RTTY respects the ST-€
terminal as being the best. Autostart operation, an
antispace feature and switch selection of 850 and
170 Hz shifts are standard. Circuitry is state-of-the-art
including DIP IC's on plug-in PC cards. Filters and
discriminators are designed for standard RTTY tones.
A 425 Hz shift discriminator is an option which allows
superior reception when copying commercial press
transmissions. Another option is the AK-1 audio fre-
quency shift keyer for input to an SSB transmitter.
The ST-6 and its options are available in assembled
or kit form. Cabinet not included in Kit,

Price: ST-6 $310 Assembled, $147.50 Kit, ppd USA.
425 Hz Discriminator $40 Assembled, $29 Kit, ppd

USA. AK-1 AFSK $40 Assembled, $29 Kit, ppd USA.
Air shipment: Assembled ST-6 with any or all options
$10, ST-6 Kit $4, 425 Hz Kit $1, AK-1 Kit $1.

Enclosed is $ _
Box 365, Urbana, lllinois 61801

I HAL Communications Corp.
Telephone: (217) 359-7373

[J RVvD-1002 [] RKB-1
[] Complete HAL catalog

Name Address

Please specify [ ] Assembled

_for: 1 RVD-1002 [] RKB-1 [] DKB-2010 [J] ST-6 C
L] Kit [ Options
Please send me more information on the following HAL products
[] DKB-2010 L[] ST-6
Call Sign

R — — — — T— — T— N e | E—— S T S EE—
[ |

City/State/Zip

IIlinois residents add 5% sales ta




The Hy-Gain 270 is specifically designed to solve the
problems common to 2 meter gain antennas... hard tuning,
high VSWR, poor pattern due to irregular ground plane,
and "‘picket fencing’’ from whip flex. The 270 develops
outstanding gain through use of two stacked s wave
radiators and operates completely independent of car body
grounding by utilizing a self-contained, Ya wave decoupling
system. There is no irregular ground plane, so there's
minimum pattern distortion and fading due to whip flex.
This all-fiberglass design can be used anywhere, fixed,
land-mobile or marine, with the 271 mount.

e 250 watt rated.

6.0 db gain.

* 144-148 MHz.

« VSWR less than 1.5:1 at resonance.

« 96" whip height.

* No pruning required, completely factory tuned!

e 50 ohm input. .

e 38 x 24 standard mobile thread.

e Comes with 18 coax and PL-259 connector.

Order No. 270

Mounts— Universal No. 271
Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

_ .fﬂ'/,«

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507; 402/464-9151; Telex 48-6424
Branch Office and Warehouse: 6100 Sepulveda Bivd., #322; Van Nuys, CA 91401; 213/785-4532; Telex 65-1359.
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West; Peterborough, Ontario.
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@USTLED

4-BTV THRIVES ON COMPARISON!

FOUR BAND—40 THRU 10 METERS
FIXED STATION TRAP VERTICAL

Whether you want—

e one setting for total band coverage
e extra weight and high mechanical strength

e easy assembly and installation L
—or just plain performance and reliability—

Hustler is the verified choice!

PERFORMANCE AND MECHANICAL SPECIFICATIONS

e Lowest SWR—PLUS! e Stainless steel clamps permitting

e Bandwidth at its broadest! SWR adjustment without damage to the

1.6 to 1 or better at band edges. aluminum tubing. _
. e Guaranteed to be easiest assembly
e Hustler exclusive trap covers of any multi-band vertical.

Spritz” extruded to otherwise e Antenna has 3 ”-24 stud at top to

unattainable close tolerances accept RM-75 or RM-75-S Hustler

tarsaspu:gsgﬂﬁ:ﬁg;ata and permanent resonator for 75 meter operation
: when desired.

e Solid one inch fiberglass trap e Top loading on 75 meters for
forms for optimum electrical and broader bandwidth and higher
mechanical stability. radiation efficiency!

e Extra heavy duty aluminum e Feed with any length 50 ohm coax.
mounting bracket with low loss— ¢ power capability—full leaal limit
high strength insulators. on SSB aﬁd cv? o

e All sections 1% ” heavy wall, high e Ground mount with or without
strength aluminum. Length 21'5”. radials; roof mount with radials.

MODEL 4-BTV
WGT. 15 pounds

Buy Hustler. .. buy the verified choice of thousands!

istributors
ilable from all distribu
e who recognize the best!

ews |
tron|cs 15800 commerce park drive,
orporation brook park, ohio 44142 |

Exporter: Roburn Agencies, Inc., New York, N.Y.
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REPEATER OWNERS

Don’t Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST — SENTRY.

S
e
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REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don’t stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service

on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-8425
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Two Exciting New Books From
the Publisher of CQ

from Capt. Paul H. Lee, USNR, K6TS

from John Shultz, W2EEY
(fex-W3JHR)

Y UERTICAL
ANTENNR

THE

hort Wave
Listener’s
Handhook

Short ‘Illuu
Listener's
Handbook

JOHN SCHULTZE, WIEEY

® COMMUNICATIONS

® MONITORING ﬂﬂ
e DX UV

$5.00 postpaid USA.

Whether you‘re an amateur, an s.w.l. or just
like to evesdrop on police and fire department
calls, you’ll find this new book to be the com-

$5.00 postpaid USA.

Compiling in one reference source 22-years
worth of material from the pages of CQ on
vertical antenna theory, design, installation,

construction. Covers vertical arrays, feeding and
matching, short verticals, ground effects, multi-
band and single-band verticals, and answers

plete source for information on frequency
assignments, radio propagation, transmission
modes, antennas, receiver design and operation,

many of the most commonly-asked questions
about vertical antennas for the amateur. 6" X

large-scale receiving installations, transmission
schedules, test equipment and procedures...in

9 136 pages. short, all you need to know about every aspect
of receiving. 6 X 9" 152 pages.

CQ Magazine (516) 883-6200
14 Vanderventer Avenue, Port Washington, N.Y. 11050

Please send me ....... copies of O The Vertical Antenna Handbook O The Short Wave Listener’s
Handbook. Enclosed is OCheck OMoney Order for $.....covviivinninnnns "

Name
Address
City State Zip
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If You Haven't Used An

ALPHA 374

i T ——

OPIRATE

c @

CW/TUNE  OFF STANDAY

Then You Don't Know How Easy It Is To Use A
"REALLY MODERN COOL KILOWATT!

ALPHA 374 doesn’t take up a lot of space — won’t break your back or your bankbook
— eliminates the usual chore of tune-up when changing bands under normal conditions.
And ALPHA 374 is ruggedly built to do the job right . . . in the ALPHA tradition!

® A COOL, CONSERVATIVE FULL GALLON — all modes — self-contained
in one beautiful cubic foot!

® NO-TUNE-UP INSTANT BANDCHANGE — pretuned bandpass filters do
the job for you.

® ADVANCED CONTROL, MONITORING, AND ALC make operation simple.
® PREMIUM COMPONENTS — superb ALPHA engineering and craftsmanship.

Every ALPHA 374 is backed by ETO’s full year warranty and traditional service.
Contact your dealer today — or if more convenient call ETO direct — for full details
and prompt delivery of your new ALPHA 374.

U.S. Amateur Net Price $1195.

ETB EHRHORN TECHNOLOGICAL OPERATIONS, INC.

BROOKSVILLE, FLORIDA 33512
(904) 596-3711
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OUR READERS SAY

Jamaican Licensing

Editor, CQ:

In the article "Happiness is visiting a Ham”
by George Pataki WB2AQC, CQ January 1974,
it was stated “'It is not difficult to get a license
in Jamaica: it may take a few weeks but JARA
can help to cut the red tape. Contact Lloyd
6YSLA for details.”

I would like to correct this grave mis-state-
ment. What it i1s believed George really meant
but did not say is, under a reciprocal agreement
between Jamaica and the United States, it is not
difficult for one with a valhid U. S. Amateur
license to get a permit to operate Portable in
Jamaica.

To get a license is an entirely different matter.
Firstly one must be a citizen of a member
country of the British Commonwealth and se-
condly the applicant must pass a very rigidly
administered examination in radio theory, prac-
ical application, Morse code and international
rules and regulations. This examination is ad-

inistered by the Post and Telegraph depart-

ent and neither the J.A.R.A. nor any of its
flicers can exercise any influence in the matter.
t is not easy to get a license in Jamaica.

It was a great pleasure meeting George and

I am confident he won't mind this correction.
Ruel Samuels, 6Y5RS
First Vice President,
Jamaica (W.I.) Amateur Radio Association

Deaf Amateurs

Editor, CO:

For a long time it has saddened me that, for all
Amateur Radio is usable for in the light of bring-
ing mankind closer together, there is nothing to per-
mit the deaf person to participate in this wonder-
ful hobby. FCC regulations require a person to be
jable to receive (aurally) certain minimum speeds of
Morse Code in order to obtain a license.

With the advent of SSTV, there now exists two

odes of amateur communications capable of
eing carried out on a purely visual basis (the
ther being RTTY, of course). It seems to me
hat an exception could be made to the FCC licen-
sing structure to permit the deaf person to parti-
cipate in Amateur Radio. Visual signal monitoring
techniques and crystal control on certain band
segments are obvious ways to permit the deaf per-
son to communicate on the amateur bands with
a minimum of interference to other radio activi-
ties.

Maybe I'm just ignorant and there are deaf ama-
teurs around already, but, if not, I think if is
worth serious consideration on the part of all ama-
teurs to support this view | have.

Thomas G. Brooks, Jr., WBSIME
White Sands Missile Range,
New Mexico

|Editor’s Note: Paragraph 97:29(c) of the Rules
and Regulations stipulates, ““The code test required
of an applicant....shall determine the applicant’s

ability to transmit by hand key....and to receive
by ear, in plain language, messages in The Inter-
national Morse Code at not less than the prescribed
speed....”

No Contest?

Editor, CQ:

| want to express an opinion I have harbored for
a few vears now; ever since | became aware of the
disgraceful state of DX competition (in and out of
contests). | operated as HL9VO during 1971/72,
and before I QRT’d in California in 1971, I had
accumulated two hundred and forty confirmed
countries - all c.w. | have over one hundred con-
firmed on forty meters. This was accomplished
with four hundred watts or less, a tribander at sixty
feet, and a vertical on forty. | don’t have any inter-
est in applying for a DX award. 1 just like to work
DX and compete in contests. What I must com-
pete with to win big in a DX contest, or pull down
the good ones in the pileups is, however, ridiculous.
I almost submitted my log for a recent contest,
but reason prevailed. In the San Francisco bay area,
my home QTH, there are “amateur’ stations equip-
ped with finals capable of greater than 20KW DC
input. A four or five KW rig is almost common-
place. These rigs aren’t rumor, I've seen them under
construction, and on the air. Ironically, these
“power” finals usually feed an antenna system
which is superior to 98% of all ham3’. So where’s
the competition? Where’s the amateur in amateur
radio? It is the obvious, but unfortunate fact that
the FCC has no interest or no capability for appre-
hending these violators.

How can responsible amateurs allow this to
taint an otherwise respectable hobby?

[ propose the following: Any amateur who
wishes to be eligible for an award in any contest
must solicit letters of reference from two local-
amateurs of respected stature and integrity by the
fraternity, to confirm that he does not own a rig
capable of more than 2x legal power. This isn’t
difficult to determine, since it is a reasonable

assumption that a final using 4CX 10,000 won‘t be
run at 1 KW DC input! This same rule would apply
to DX Honor Roll members as well for issuance of
awards.

When the sponsors of contests and DX awards
take meaningful action toward restructuring DX-
ing, I'll resume hamming, and enjoy it. In the mean-
while I'll be laughing at those hams who are aware
of the situation but too apathetic to act, and sym-
pathize with the eager concerned ham who naively
wastes his time competing when there is *“‘no
contest.”

Gary W. Grant, K6VOQ
Seoul, R.O. Korea

CQ Country Chart
A two color, wall-sized country chart is
available on poster stock and in large
type for only S$1.25 per copy postpaid.
Address request to: CQ DX Country
Chart CQ Magazine, 14 Vanderventer
Ave., Port Washington, N.Y. 11050.

CALL 516-883-6223
FOR DIAL-A-PROP
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NOW! BUY DIRECT

WHAT DOES THIS MEAN?

It means that GENAVE’S outstanding line of Amateur radios is
now available to you at new, inflation-beating prices. A glance
at the new prices confirms that the dealer’s discount has been
entirely eliminated, to your benefit. The same fine radios that
you’ve seen in his shop may now be ordered on a Factory-
Direct basis. You pocket the savings. Warranty policies re-
main the same: if your new GTX fails within three months
of purchase, send it back. We'll fix it or replace it, fast.

Order TODAY—Orders will be processed
as they are received!

Standard crystal frequencies in stock @ $3.75 each:

Made In U.S.A.

CQ o

Genave

November, 1974

Contact factory for prices on other crystal frequencies.

TO HELP YOURSELF
TO GIANT SAVINGS!

| 1V4 Meter 2 Meter 6 Meter
™ RX ™ RX ™ RX

222.30 223.50 146.01 146.34 52.25 52.38
222.34 223.90 146.10 146.52 52.525 52.525
222.38 223.94 146.12 146.61 52.70 52.60
223.14 223.98 146.16 146.70 52.76 52.64
223.26 224.74 146.19 146.72 92.82 52.68
223.30 224.86 146.22 146.76 52.88 52.72
223.34 224.90 146.25 146.79 52.92 52.79
223.50 224.94 146.28 146.82 52.96 52.80

146.34 146.85 53.15 53.05

146.52 146.88 53.25 53.08

146.94 146.94 53.68 53.16

USE THIS HANDY ORDER FORM

o

& General Aviation Electronics, Inc., 4141 Kingman Drive, Indianapolis, Indiana 46226—Area 317-546-1111




or GIANT SAVINGS!

Look at These
UNBEATABLE

GTX-100 1%-Meter FM
100 channels, 12 watts

WAS $309.95
NOW

$21 995

(Incl. 223.5 MHz)

GTX-600 6-Meter FM
100 channels, 35 watts

WAS $309.95
NOW

$2‘| 995

(Incl. 52.525 MHz)

GTX-200 2-Meter FM
100 channels, 30 watts

GTX-2 2-Meter FM WAS $299'95 GTX-10 2-Meter FM
10 channels, 30 watts NOW 10 channels, 10 watts
WAS $299.95 $‘| 9995 WAS $239.95
NOW (Incl. 146.94 MHz) NOW
$‘|8995 R $‘|6995
(Incl. 146.94 MHz) CLIP OUT AND ORDER NOW! (Incl. 146.94 MHz)
-------------————--—-----.
. :?j?“:c..,, ®GENAVE1 4141 Kingman Dr., Indianapolis, IN 46226 cQ I
N HEY, GENAVE! Thanks for the nice prices! Please send me:
GTX-EI]I] @ $219.95 $ Lambda /30 2-M Base Antenna @ $59.95 $ I
GTX-200 @ $199.95 $ _ [ ] Lambda/6 2-M Trunk Antenna @ $29.95 $ Iy
GTX-100 @ $219.95 $ TE-1 Tone Encoder Pad @ $59.95 $ I
GTX-2 @ $189.95 § _[1PSI-9 Port. Power Package @@ $29.95 $
(less batteries)
16GTX-10 @ $169.95 § —1 PS-1 AC Power Supply @ $49.95 9 - I
and the following standard crystals @ $3.75 each: :
- $ _
Ind. residents add 4% sales tax: I
Sub-Total $_ Cal. residents add 6% sales tax: - TOTAL: $ ok
All orders shipped post-paid within continental U.S. For C.0.D., Include 20% ann I
NAME __ e o B Nl T _ AMATEUR CALL I
ADDRESS _ CITY _____STATE&ZIP |
Payment by: Certrfled Check!Money Order Personal Check C.0.D. I
Note: Orders accompanied by personal checks will require about two weeks to process.
| O 20% Down Payment Enclosed, Charge Balance To: I
BankAmericard #_ ) _ B __ Expires _
1 Master Charge #__ = Expires _ : _ Interbank # l
Prices and specifications subject to change without notice. I
W SR TWEN IR BN O W S DN OReN AN I G (O B R RO U U Nl e R SRAT
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Announcemel_lts
Little things add up s

. y Alexandria, Virginia
in MILLEN S There is now a packet available to amateurs

on legal and public relations aspects of Radio Fre-
. quency Interference. This packet, prepared by the
o l RF1 Task Group, can be obtained by sending a

large (9x12) self-addressed manila envelope with
40 cents postage to Ted Cohen, Secretary, ARRL
RFI Task Group, Conover Place, Alexandria, VA
22308.

Fort Meade, Maryland

Sometime during the period 1600, 6 Sep - 1620
7 Sep '74, at the MARS Radio Station, Fort Meade,
MD, person(s) unknown forcibly gained entry and
stole the following items:
| § Collins KWM-2A', S/N’s, 11359, 10731,
10095, 11218, and 16066.
2 Collins 30L1%, S/N’s 10620 and 11012.

7 COILS 3 Power Supply, SN’s 12046, 12045, and
12015.
. — 2 Radio Receivers, S/N’s 2918 and 1168.
3 - | Multimeter, S/N 11065.

Anyone having any information concerning the
above items should contact their local FBI office
and/or this office. (Fort Meade Field Office,
USACIDC, Fort Meade, MD 20755, (301)-677-
6466 or 677-6622).

Canton, Ohio

The Massillon ARC annual Flea Market and
Auction will take place November 22, 1974.
— For map and details send a card to MARC, Box
[ | 8711, Canton, OH 44711.

Hot Springs, Arkansas

2

-
—

.

—_—

- i - ‘c’*”: L . '__'-'-'-_
PROTECTIVE (X 0N/

POLYPROPROPYLENE =L On SﬂtUIdﬂ}’. December 7 1974, the annual
CARRY CASE —_|©® Banquet of the Arkansas DX Association will
No power cord. = take+ place. Registration and reservations can be
P ' obtained from WSQKR, Box 254, Hot Springs,
Performance equal to or superior to Arkansas 71901.
best tube type dippers.
New Paltz, New York
1.6 to 300 MHz | '

S th t di The Radio Amateurs Chess Players Net meets
mootn meter reading over on 3928 Khz daily at 7:30 p.m.. snd 11 a.m.

tuning range. Saturdays, Sundays and holidays. It is the north-
egstern United States network. For more detailed

Good Dip- information, send a SASE to Irv, W20LT, 25

Sensitive metering system, using Cherry Hill Rd., New Paltz, NY 12561.

Zero suppressing circuit. Oak Park, Michigan

O-Multiplier for very sensitive On Sunday, January 12, 1975 the Oak Park

absorption-type wavemeter. Amateur Radio Club will hold it's sixth annual
Swap and Shop at Frost Junior High School.

Complete with coils, alkaline
battery and carrying case

Address: 23261 Scotia, Oak Park, Michigan. For
]2 more information, write to Leonard Nathanson,
& WS8RC, 14300 Oak Park Blvd., Oak Park, Michigan.

CQ Country Chart
JM ES MHMN A two color, wall-sized country chart is avail-
able on poster stock and in large type for only

$1.25 per copy postpaid. Address request to:

MANUFACTURING COMPANY, INC. CQ DX Country Chart, CQ Magazine, 14 Vander-
150 EXCHANGE ST.. MALDEN, MASS. 02148 venter Ave., Port Washington, N. Y. 11050.
ok il @ SUBSCRIBE TODAY

10 ¢ CQ o November, 1974




1empo

a proven name
... aproven value

Now, when your dollar buys less and less . . . value received for your money
becomes more and more important. In only three years Tempo has established
a solid reputation for first rate performance at a reasonable price.

. SSB TRANSCEIVER

Look at the specifications . . . look at the price tag . . .
ask any of the thousands of Tempo ONE owners
about its reliability . . . and the reason for its unparal-
leled popularity will be obvious. The Tempo ONE
s now the proven ONE.

FREQUENCY RANGE: All amateur bands 80 through 10
meters, in five 500 khz, ranges: 3.5-4 mhz., 7-7.5 mhz., 14-14.5
mhz., 21-21.5 mhz., 28.5-29 mhz. (Crystals optionally available
for ranges 28-28.5, 29-29.5, 29.5-30 mhz.)

SOLID STATE VFO: Very stable Colpitts circuit with transistor
buffer provides linear tuning over the range 5-5.5 mhz. A
passband filter at output is tuned lo pass the 5-5.5 mhz.
range.

RECEIVER OFFSET TUNING (CLARIFIER): Provides *=5 khz
variation of receiver tuning when switched ON

DIAL CALIBRATION: Vernier scale marked with one kilohertz
divisions. Main tuning dial calibrated 0-500 with S0 khz. points

FREQUENCY STABILITY: Less than 100 cycles after warm-up,
and less than 100 cycles for plus or minus 10% line voltage
change.

MODES OF OPERATION: SSB upper and lower sideband, CW
and AM

INPUT POWER: 300 watts PEP, 240 watts CW

ANTENNA IMPEDANCE: 50-75 ohms

CARRIER SUPPRESSION: =40 dB or better

SIDEBAND SUPPRESSION: —50 dB at 1000 CPS

THIRD ORDER INTERMODULATION PRODUCTS: -30 dB (PEP
AF BANDWIDTH: 300-2700 cps

RECEIVER SENSITIVITY: Vauv input S/N 10 dB

AGC: Fast attack slow decay for SSB and CW
SELECTIVITY: 23 khz. (=6 dB), 4 khz. (—60 dB)

IMAGE REJECTION: More than 50 dB

AUDIO OQOUTPUT: 1 watt at 10% distortion

AUDIO QUTPUT IMPEDANCE: 8 ochms and 600 ohms

POWER SUPPLY: Separate AC or DC required. See AC
""ONE'" and DC1-A

TUBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7
iransistors
TEMPO® "ONE" TRANSCEIVER $369.00

$ 98.00
$120.00
$109.00

AC/ONE POWER SUPPLY 117/230 volt 50/80 cycle
DC/1-A POWER SUPPLY 12 volits DC
VF-ONE EXTERNAL VFO

HEny fadly

931 N. Euchid Anaheim Calif. 92801
Butler, Missouri 64730

THE
TEMPO

2 O *‘ .. LINEAH AMPLIFIER

Small but powerful, reliable but inexpensive, this
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
SSB operation in an unbelievably compact pack-
age (total volume is .8 cu. ft.). The 2001 has a
built-in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex-
pensive amplifiers. This equipment is totally com-
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. $595.00

YAESU

... a name proven through world-wide use.
... NOW available at Henry Radio. Come in,

phone or write for complete specifications.
We ship almost every where.

———

FT-101B Transceiver 649.00
FTdx-401 Transceiver 599 00
FL-2100 Linear Amp with tubes 339.00
YC-3550 Digital Counter 288.00
FV-101 External VFO 99.00
oP-101P Speaker/patch 59.00
SP-101 Speaker 19.00
Fv-401 External VFO 99.00
SP-401P Speaker/patch 58.00
SP-40 Speaker 19.00
Y844 Dynamic microphone 29.00
XF-3C/30C C.W. filter 40.00
FA-9 Fan 19.00
MMB-1 Mobile bracket 9.00

Prices subject to change without notice

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701

714/772-9200
816/6/9-3127
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Tempo’s VHF transceivers offer
commercial performance at amateur prices.
Compare these transceivers with any other
available. Compare their performance, their
quality of construction, their ease of
maintenance, and then compare prices. Your
choice will have to be Tempo.

R
TEMPO/ fmh

So much for so little! 2 watt VHF/FM
hand held. 6 Channel capability, solid
state, 12 VDC, 144-148 MHz (any two
MHz)., includes 1 pair of crystals,
built-in charging terminals for ni-cad
cells, S-meter, Dbattery level meter,
telescoping whip antenna, Iinternal
speaker & microphone. $199.00

TEMPO/CL 146

The CL-146 offers operation on the 146 MHz amateur band. The
price includes a microphone power cord, mounting bracket and
one pair of crystals. A full line of accessories IS also available
e 12 channel capability * 13 watts or a power savings 3 watts TB‘MPO .
e All solid state, 12 VDC e 144 to 148 MHz (any two MHz with- VHF/UHF Power Amplifiers

out retuning) * Supplied with one pair of crystals ¢ RF output Solid state power amp“fiers for use In

meter, S-meter, receiver detector meter ¢ Provisions for exh‘:_r- most land mﬂbileapplicatiﬂns. Increase

nal oscillator * Monitor feature < Audio output at front panel h e iabil: d d

einternal speaker * The Price: $299.00 the range, clarity, re 1.3:'1 |‘|ty dana spee
of two-way communications.

TEMPO/CL220 VHF (135 to 175 MHz)

Drive Power QOutput Model No. Price

2W 130W 130A02 $199
10W 130W 130A10 $179
30W 130W 130A30 $189
ZW 80w 80A02 $169
10W 80W 80A10 $149
30W 80w BOA30 5159
UHF (400 to 512 MHz)
2W 70W 70D02 $270
10W 7TOW 70D10 $250
As new as tomorrow! The superb CL-220 embodies the same 30W 70W 70D30 $210
general specifications as the CL-146, but operates in the fre- 2W 40w :(IDDZ 5:?"
quency range of 220-225 MHz (any two MHz without retuning). 13:': ‘:gﬁ 133:}3 gug
At $299.00 it is undoubtedly the best value available today. FCC Type accepted models also available. Please write,

»
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127 |

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S. Prices subject to change without notice
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OUR DIGIPET 60 IS A
GENERAI. PURPOSE FREQUENCY
COUNTER WITH A RATING OF

1 kHz TO 60 MHzx.

Perfectly designed for the radio amateur who wants quality,
accuracy and economy.

If you operate around the 50 MHz band, we can offer you the
Digipet 60—it measures a range of 1 kHz to 60 MHz—and it costs
less than $300.

However, if you operate up around 140 MHz, you'll want the
Digipet 160 converter. It costs an additional $50 and, mated-up with
the Digipet 60, measures the critical range from 130 MHz to 160 MHz.

Its AC or DC operable with complete overload protection, plus being
stable (aging rate: 1 part in 108/week), small (7" deep x 25" high),
sensitive (50 mVm’s), flexible (five numerical-tube dlglts) and
accurate (resolves to 1 kHz or 1 Hz, depending on gate time selected).

Write immediately for more information.

S

oo e
o -
R

T.R.l. CORPORATION
505 West Olive Avenue ® Sunnyvale, CA. 94086 ® (408) 733-9080
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SPECIFICATIONS

TONE ENCODER

*COMPATIBLE WITH BELL SYSTEM

DIALING TONES

MOUNTS IN ANY POSITION FOR MOBILE 5. THREE EASY CONNECTIONS TO YOUR
OPERATION. TRANSCEIVER:
A. 12 VDC
2. LIGHTED DIAL FOR EASY NIGHT TIME VIEWING. 8. AUDIO OUT

C. EXTERNAL PUSH TO TALK (P.T.T.

3. THE BLACK PLEXIGLASS ENCLOSURE IS INTERN- SWITCH)
ALLY SHIELDED FROM R.F. INTERFERENCE. 6. THE PUSH TO TALK MAY BE VARIED. FOR
EITHER MANUAL OR AUTOMATIC KEY UP
4. EXTERNAL AUDIO LEVEL CONTROL. ON YOUR TRANSCEIVER.

WIRE AND TESTED: $69.95

F.O.B. POMPANDO BEACH, FLORIDA; ADD $1.00 FOR SHIPPING, FLORIDA RESIDENTS ADD 4% SALES TAX.

AMCOMM CORPORATION  sosi5iaie

/80 S. DIXIE HIGHWAY W POMPANO BEACH, FLA 33060

Get Less
For Your Money.

Less reason for those squinting, guessing, knob-twisting measure-
ments with HP’s bright, full 5-inch diagonal display. Choose HP’s new
dual channel, 15 MHz scope and vou'll get all the sensitivity, accuracy
and big-scope conveniences you're likely to need. That means less
wasted time because the scope 1s so easy to use. Less weight-hifting
because it checks out at amere 15 pounds. And less downtime because
the scope meets HP's most rigorous quality standards —and it’s backed
by HP's worldwide service and support organization. Best of all, it
costs less —much, much less —than you might think. Just $750*. Get
all the information on this great buy. Send in the coupon today.

*Domestic U. S. A price only

HEWLETTEPACKARD

Sales angd servece from 172 offces o B countras
BT Fage W Snes Fas Aaz LB g el WO

Tell me more about your new scope.
Name

Company

Address

Zip

City State
Hewlett-Packard Co.
1501 Page Mill Rd.; Palo Alio, Californmia 94306
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the most powerful antennas under the sun!

The Best Vertical There 13!
80 through 10 meters

gain 1SAVT/WB

New, from the inventors of wideband verticals.

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

B Automatic switching on all five bands through the use of three
beefed-up Hy-Q traps...featuring extra large diameter coils for ex-
ceptional L/C ratio and extremely high Q.

B Recessed coax connector furnished.
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 effectively 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 radiation angle makes DX and long haul contacts
a cinch...whether roof or ground mounted.

Very low RF absorption from insulating materials.

The 18AVT/WB is constructed of extra heavy duty,
taper swaged, seamless aircraft aluminum with full
circumference, corrosion resistant compression
clamps at all tubing joints. This antenna i1s 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!

For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

Get the strength, the performance and the price you want...from the
man who sells the complete line of quality Hy-Gain equipment.

HY-GAIN ELECTRONICS CORPORATION

8601 Northeast Highway Six Lincoln, NE 68507

402/464-9151 Telex 48-6424
Distributed in Canada by: LECTRON RADIO SALES, LTD. 211 Hunter Street West, Peterborough, Ontario
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The Ultimate F.M. Transceiver

Here it is, the FMer's dream, a fully synthesized transceiver that’ll cover the entire two
meter band, PLUS a built-in scanning receiver that’ll locate any repeater frequency In
your area that's in use.

And get a load of these other features that make the “Dream Machine” the ultimate rig:

Operates on FM, AM or Modulated CW

Built-in DC and AC power supplies

Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.

Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,
frequency split, or any nonstandard split (programmable) all from a single function switch.

Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

Dual power output of 20 watts or 5 watts across entire band

Adjacent channel rejection (30 KHz) 100 db minimum

Image spurious and intermodulation (EIA) 80 db minimum

10 pole, 13 KHz crystal filter

Receiver Superhet, single conversion

Frequency stability of 0.0005%

Built-in tone burst and PL encoders and decoders

Built-in touch tone pad

Full LED Digital readout

Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation
indicator and discriminator meter.

Audio output 4 watts @ 10% THD

Speaker built-in to left side of cabinet for maximum mobile reception

Headphone jack for noise-free mobile operation

Independent selectable priority channel

Built-in Auto CQ

Temperature range from —20° to 170° Fahrenheit

Size: 4" Hx8"Wx10”"D Weight: 10 pounds

One million channels (1000 Rec. x 1000 Trans.)

The EBC-144 "DREAM MACHINE"

$1495.00

A $150 deposit will insure
early delivery and guarantee
price

AMATEUR PRODUCTS DIVISION

15-RR River Street

Co New Rochelle, N.Y. 10801
(914) 235-9400
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See CW for

Amateur Antennas!

18AVT/WB 80-10 Meters
The Great Wide Band Vertical!

Superb omnidirectional capabilities. Automatic band switching. Beefed-up
Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands. SWR 2:1
or less at band edges. Outstanding low radiation pattern. Entirely self-support-
ing. Order No. 386

14AVQ/WB 40-10 Meters
High Performance Trap Vertical!

Outstanding wide band performance with just one setting. True 1/4 wave
resonance on all bands. Tough, new Hy-Q traps. SWR 2:1 or less at band edges.
Self-supporting. Order No. 385

TH6DXX 10-15-20 Meters
Super Thunderbird DX 6-Element
Tribander!

Excellent coverage 10-15-20 meters
with separate, improved Hy-Q traps
for each band. SWR 1.5:1 or less on
all bands. Accepts maximum legal
power. Exclusive Beta Match. Fac-
tory pre-tuned for optimum perfor-
mance. Feeds with 52 ohm coax. | _
Order No. 389 ’ &

TH3Mk3 10-15-20 Meters
3-Element Super Thunderbird Triband Beam!

Outstanding performance at reasonable cost. Separate, matched Hy-Q traps
for each band. Exclusive Beta Match for tapered impedance. SWR less than
2:1 at resonance on all bands. Feeds with 52 ohm coax and accepts maximum
legal power. Order No. 388

204BA 20 Meters
Excellent 4-Element Monoband Beam!

High performance DX beam, light enough for a lightweight tower. Beta
Matched for optimum signal. SWR less than 1.5:1. Feeds with 52 ohm coax.
Order No. 394

For best results, use a Hy-Gain BN-86 frequency independent
Ferrite Balun with your beam antenna.

ELECTRONICS SALES CO.

1401 Blake Street / Denver, CO 80202
Area Code 303 Phone 244-5523
Distributors Of Electronic Equipment
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Impedance
Measurements at

Radio Frequencies

BY JOHN J. NAGLE,* K4K]

THE great English physicist Lord Kelvin
(William Thomas, 1824-1907) once said,
“When you can measure what you are speak-
ing about, and express it in numbers, you know
something about it; but when you cannot meas-
ure it, when you cannot express it in numbers,
your knowledge is of a meager and unsatis-
factory kind: it may be the beginning of knowl-
edge, but you have scarcely, in your thoughts,
advanced to the stage of science.”

This statement was never more true than
when applied to antennas and other passive de-
vices at radio frequencies.

One of the most critical parameters in the
operation of a radio transmitter, for instance,
1s the load impedance into which the transmit-
ter operates. This is especially true in the case
of high power where, literally, sparks can fly if
the load impedance is not correct.

It is not generally appreciated but the im-
pedance seen by the antenna terminals of a re-
ceiver can play an important part in determin-
ing the proper performance of a receiver as it

*12330 Lawyers Road, Herndon, VA 22070.

Fig. 1—An early G-R model ?16-A r.f. impedance

bridge. Note the three concentric rings around

the unknown terminal (just to the upper right of

the “reactance ohms” dial). These are part of

the elaborate shielding system of the bridge.
Photo courtesy General Radio Co.
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affects the noise figure and bandwidth of the
Input stage.

Unfortunately, the methods employed by
most amateurs to measure antenna (and other)
impedances are rather crude. The most usual
procedure is to use the antenna in the transmit
mode and measure the v.s.w.r. by means of a
Micromatch, Antennascope, through-line watt-
meter or similar equipment. These devices, Iin
effect, measure the absolute magnitude of the
mismatch without giving any information as to
whether the antenna impedance is high or low,
real or imaginary, In short, these devices will
tell an operator when the antenna impedance is
correct or how incorrect it is without giving any
information as to the direction in which it
should be changed.

To intelligently correct an antenna imped-
ance, it 1s necessary to measure separately both
the resistive and reactive components of the
impedance; mathematically, these are known as
the real and imaginary components.

Unfortunately, the equipment necessary to
measure both the resistive and reactive com-
ponents with reasonable accuracy is beyond
the scope of most amateurs, even advanced
amateurs, to construct at home. Fortunately,
some of the older commercially built equip-
ment 1s beginning to appear in amateur flea-
markets and used equipment houses at prices
the home experimenter can afford. This article
will describe one type of laboratory grade r.f.
impedance measuring equipment that is becom-
ing available to the amateur radio community,
the General Radio 916 family of bridges, since
these are probably the most popular instru-
ments for this purpose.

Historically, the first practical instrument to
become commercially available with acceptable
accuracies was the General Radio model 916-A
r.f. impedance bridge. The original 916-A came
out in the late 1930’s and the basic design of
the 916 is one of those gems that, in over 30
years, has not become obsolete. The same basic
instrument is still in the GR catalog as the up-
dated model GR-1606-B r.f. impedance bridge.
The 916 family is probably the most popular

J




Fig. 2—A later model of the 916-A. Both this

bridge and the model shown in fig. 1 use the

now-obsolete 774 series G-R connectors at the
generator and detector terminals.

measuring instrument in the mediunr and high
frequency bands. In addition to being a good
basic design, this popularity is also due to the
fact that the bridge is relatively easy to use;
when properly used, it will give 2-3 percent
accuracy and it covers a frequency range of
great importance in the broadcasting and com-
munication fields, roughly from the broadcast
band through the 6-meter ham band. I would
guess that at least 99 percent of the broadcast
stations in this country determine their output
power by antenna impedance measurements
made with this instrument, As the 916-A is
older and more generally available to the
amateur, I will devote most of this article to
it with comments toward the end on the prin-
cipal differences between the 916-A and the
1606,

A photograph of an early 916-A bridge is
shown in fig. 1 and of a later 916-A in fig. 2;
the pertinent specifications are:

Frequency range: 400 kHz to 60 mHz

Resistance range: Direct reading in ohms be-

tween 0 and 1000 ohms

Reactance range: 0 to 5000 ohms at 1 mHz

either inductive or capacitive

Note that the reactance dial is direct reading
only at 1 mHz, At all other frequencies, the
dial reading must be divided by the measure-
ment frequency in megaHertz to obtain the true
reactance. Thus, at 500 kHz, the reactance
range is actually 0-10,000 ohms while at 60
mHz the range is only 0-83 ohms. Both induc-
tive and capacitive reactance in these ranges
may be measured.

The bridge measures the equivalent series
resistance and reactance of the unknown im-
pedance, as shown in fig. 3. This fact is impor-
tant to remember when using the results or
comparing them with measurements obtained
from other types of instruments which may give

Resistance |
O A AAY; l Reactance } O
R !
x § x o

Zx

Fig. 3—Equivalent series impedance as measured
by the 916/1606 family of instruments.

answers in terms of an equivalent parallel
combination of resistance and reactance or con-
ductance and susceptance. The numerical results
between equivalent series and parallel meas-
urements will not be the same although the
equivalent series impedance can be mathe-
matically converted into the equivalent parellel
impedance (or admittance).

I will not go into a detailed discussion of the
bridge here; a thorough analysis may be found
in the operating and maintenance manual which,
at the time this is written (summer 1974), is
available from the manufacturer.! For those
with access to a good technical library, a very
informative and readable paper has been writ-
ten by D. B. Sinclair.2 The Sinclair paper is
highly recommended for those using, and es-
pecially for those who must service, the bridge
as it explains the design problems and how
they were solved.

The basic circuit of the 916 family of bridges
is shown in fig. 4; it is a modified form of the
Schering bridge. With this arrangement, the re-
sistance balance is obtained by adjusting C,;
the dial on this capacitor is calibrated directly
in ohms. The reactance balance is obtained with
C,. and the dial on this capacitor can be cali-
brated directly in ohms at any one frequency;
the frequency selected in this case is 1 mHz.
The actual reactance is obtained by dividing
the dial reading by the test frequency in mega-
Hertz.

One of the problems in the design of meas-
uring equipment to cover this wide a frequency
range is the effect of stray capacity and, to a
lesser extent, stray inductance, particularly at
the higher frequencies. The control and mini-
mization of the stray reactance is essential In
the design of a useful instrument. An example
of some of these measures can be seen in figs.
1 and 2. The three concentric rings around the
“Unknown” terminal (which is at 2 o’clock
with respect to the Reactance dial) are shields;
each shield is connected to a different part of

1 Operating and Maintenance Instructions for
type 916-A Radio-Frequency Bridge. Available
from Sales Promotion Dept., General Radio
Co., 300 Baker Avenue, Concord, Massachu-
setts, 01742, Price, $2.00.

2 D. B. Sinclair. “A Radio-Frequency Bridge
for Impedance Measurements from 400 Kilo-
cycles to 60 Megacycles.” Proc. 1. R. E., Vol.
28. No. 11 (November 1940). Pp. 497-503.
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Fig. 4—Basic schematic dia-

gram of the 916-A impedance sk
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bridge.
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the circuit. In this manner, the stray capacities
can be localized and transferred to parts of the
circuit where they do little harm.,

The effects of stray reactance are further
minimized by using the “substitution principle”
for making measurements. In using this method,
the “Unknown™ terminals of the bridge are in-
itially short-circuited with the "“Resistance” and
“Reactance” dials set to zero; the bridge is then
balanced with the two “Initial Balance” con-
trols. This is known as the “initial balance™!

An unknown impedance can now be meas-
ured by connecting it to the “Unknown™ ter-
minal (remove the short) and rebalancing the
bridge by using the “Resistance™ and “Reac-
tance” dials. These dials are calibrated to read
the equivalent amounts of resistance and re-
actance that were removed to rebalance the
bridge. This, of course, is equal to the resis-
tance and reactance added by the unknown
impedance. Hence the name ‘“substitution
principle.”

In this manner, the effects of the stray re-
actances are minimized since they are in the
circuit for both the initial and final balance.
Remaining stray reactances, such as the change
in the inductance of a variable capacitor when
the plates go from fully meshed to completely
out, cause second order errors that cannot be
eliminated, but only reduced by careful design
of the circuitry and components. Charts show-
ing these corrections are given in the operations
manual.

Figure 4 also shows that one side of both the
“Detector” and “Unknown Impedance” ter-
minals is grounded, This arrangement, in turn,
requires that both generator terminals of the
bridge must be above ground. Because it is
necessary to accurately control the stray capa-
cities, as described above, and because most
signal generators have one output terminal
grounded, it is necessary to use a special trans-
former with an unbalanced primary and bal-
anced secondary to drive the bridge. This trans-
former is a critical element and we will discuss
it in more detail later.

In practice, a communications type receiver
iIs usually used as a detector, preferably one
with a coaxial antenna terminal. A well shielded
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balance

Re

To unknown impedance

signal generator is used to supply energy to the
bridge; one to ten volts is desirable to feed the
bridge.

So much for a basic description of the GR-
916 family of bridges: the next question 1s:
What does one look for and look out for when
buying a used instrument? As with any other
piece of equipment, the first step is a thorough
inspection. Are there any signs of mechanical
damage or abuse? Do the controls turn freely?
Are there any parts missing? This is an impor-
tant consideration since replacement parts are
no longer available from the manufacturer
(except for those components that happen to
also be used on the current production of GR-
1606 instruments).

Observe from fig. 2 that for the later models
the front panel is held in the case by eight
easily removable thumb screws. Not evident in
the photograph is the fact that all bridge com-
ponents are mounted to the front panel. It is,
therefore, relatively easy to remove the bridge
from its case to more carefully examine its
“guts.”

Electrically, an r.f. bridge is a purely passive
device; it has no vacuum tubes, transistors, or
power supplies. Also, it operates at a very low
r.f. voltage so that voltage stresses on the com-
ponents are for all practical purposes non-
existent. Because of this, there is very little to
burn out unless the instrument has been abused.
Mechanically, these instruments are like burles-
que queens—they are really built—so that if
the bridge does not show signs of abuse, either
electrically or mechanically, and if there are
no missing components, they will probably
work.

The next thing is to look at the accessories;
the most important of which are the two trans-
formers, and these are critical! All other ac-
cessory items that are required can be home-
made except the transformers. As discussed
previously, both sides of the generator must be
off ground; and a transformer is necessary to
accomplish this. Due to the state-of-the-art that
existed in wide-band transformer design at the
time this bridge was developed, two trans-
formers are needed to cover the frequency
range of the bridge: One transformer covers




Fig. 5—Photo of the rear panel of the 916-A
showing unused transformer mounted in its stor-
age position. A portion of the transformer being
used can be seen behind the connector in the
upper left-hand corner of the bridge.

the frequencies from 400 to 3000 kHz and
the second, 3000 kHz to 60 mHz. The trans-
former for the frequency range In use 1S
mounted under the top panel beneath the “Gen-
erator” jack; access i1s by means of a removable
panel on the back of the instrument. The un-
used transformer i1s stored on this panel in a
mounting bracket provided for this purpose, as
shown in fig. §.

Both transformers are necessary, not only to
cover the entire frequency range, but also be-
cause the unused transformer must be in stor-
age position on the back panel when the bridge
1S in use in order that the stray capacity of the
bridge be the same as it was when the bridge
was designed. The absence of the unused trans-
former from the back panel will upset the dial
calibration! The panel, of course, must be In
place when the bridge is used.

Examine both transformers to insure that
they are in good mechanical condition, The
shielding on the flexible lead is especially sub-
ject to fraving caused by frequently changing
the transformers.

The transformers are individually adjusted to
the particular instrument they were sold with.
Therefore, try to determine if the transformers
are the original ones.

I do not recommend the purchase of any 916
bridge for which both transformers are not
available and in good condition. These trans-
formers went out of production many vyears
ago and are no longer available from the
manufacturer, Due to the multiple shielding
and the stringent controls on the stray capacity,
it 1s doubtful if they could be successfully dupl-
cated by anyone else.

If the instrument yvou are considering passes
the above tests, you probably have a usable in-
strument.

The two sets of accessories, test leads and
connecting cables, which will be discussed now,
are not critical and can be home-made. If they
are available, however, it will make life easier.

Each bridge was originally supplied with two
test leads to connect the device being measured
to the “Unknown™ terminal, a long lead for
convenience and a short lead for high frequen-
cies. These test leads are not as simple as they
appear. but can easily be fabricated. The lead
to the unknown terminal of the bridge must
have a resistor in series with it of between 240
and 270 ohms. This resistor is shown as R, in
fig. 4. The exact value is not critical since the
test lead and resistor are used to obtain both
the initial and final balances; its actual value,
therefore, cancels out. but failure to use a re-
sistor may make it impossible to obtain an
initial balance at the higher frequencies.

If you have difficulty in obtaining an initial
balance, especially at the higher frequencies.
check the value of this resistor.. The resistor
must be composition, of course; a power rating
of one-half watt or even a quarter watt is
plenty. If the highest accuracy is desired, this
resistor should be shielded: the shield must be
connected to the end of the resistor toward the

Shield
Banana
plug to =

bridge
Connect shield at

R=240-270 ohms f’
this point only

Fig. 6—Schematic of test lead shielding.

Clip-lead: to
— unknown impedance

unknown impedance and not the end toward
the bridge. This is shown in fig. 6. The length
of the lead i1s not critical, but should be as
short as possible, especially at the higher fre-
quencies. The reasons for putting this resistor
in the test lead external to the bridge and not
inside the bridge are given in reference 2. Using
the above ideas, special leads may be easily
fabricated for specific applications. The end of
the resistor that connects to the bridge terminal
should be terminated in a banana plug.

In addition to the test leads, each bridge was
originally supplied with two coaxial cables to
connect the bridge “"Generator”™ and “Detector™
terminals to the signal generator and receiver,
respectively. Early production of the 916-A
bridges were equipped with the General Radio
774 series of connectors which are now obso-
lete. The 774 series of connectors have long
since gone out of production and adapters from
this series to other types of connectors are no
longer made either, Later production of the
916-A and all 1606 bridges are equipped with
the 874 series which are currently in produc-
tion and create no problems.

If the instrument you are purchasing has
cables with the appropriate connectors to match
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your bridge, you are in business. If the bridge is
equipped with 774 connectors and the cable is
bad, save the connectors and install them on
new cables with 774 connectors on one end to
match the bridge and connectors on the other
end to match the receiver and signal generator
you jntend to use with the bridge.

If you are unable to get matching 774 series
connectors, the fact should certainly be con-
sidered in arriving at a price for the bridge, but
all 1s not lost. An adapter can be home-made
as follows: In its simplest terms, the GR series
774 connectors as used on the 916 bridges were
simply shielded banana plugs. Fortunately, the
center conductor of a UHF connector fits very
nicely over a standard banana plug. Therefore,
if you start with a UG-363/U straight adapter
and turn down one end on a lathe, or otherwise,
to a diameter of 0.54 inches (1.37cm) for a
distance of five-eights of an inch (1.59 ¢cm) as
shown in fig. 7, it can be inserted into a 774
series jack, A sketch is shown in fig. 7. A fin-
ished adapter is shown in the photograph in fig. 8.

Turn down to

0.54” OD X 0.75"
long
2

UG-363/U

Fig. 7—Home-made
adapter to go from G-R
774 series to UHF.

The turned end of the adapter will fit into
the series 774 connectors on the bridge. The
0.54 inch outside diameter will give a loose fit
in the connector; this is done purposely since
there is no spring material to compensate for
wear. A tight fit can (and should) be made by
placing a short piece of solder “in parallel”
with the connector when it is inserted in the

Fig. 8—Two home-made G-R 774 series to UHF
adapters. Note that the adapter on the right has
a UHF-to-BNC adapter. A home-made test lead to
connect the bridge to the unknown impedance is
shown at the center. For improved accuracy the
resistor should be shielded as shown in fig. 6.
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plug. The soft solder will be mashed down,
making a tight fit without damaging either the
adapter or the bridge. As the adapter will not
extend up beyond the height of the knobs, the
adapter may be left permanently in the plug
even when the top is on. Since the adapters
from UHF to any other type. of connector can
easily be obtained, no further problems should
be encountered. One word of caution, however:
Do not twist the adapter when it is being in-
serted or removed from the jack because the
center conductor (banana plug) in the jack
may be broken,

If, after considering the above, you are still
interested in the instrument and have the op-
portunity to test the bridge, the manufacturer
suggests the following test to check the calibra-
tion.! Measure the resistance of a composition
resistor (not wire wound) in the 50-100 ohm
range with an accurate d.c. ohmmeter. Then
measure this same resistor with the bridge at
1000 kHz (use the proper transformer in the
bridge). The resistance as measured by the
bridge should be within two percent of the d.c.
value.

While operating the bridge. I suggest that you
also note whether the null is smooth and com-
plete and whether there i1s any noise while
adjusting the controls. Control noises can usu-
ally be eliminated by careful cleaning with
contact cleaner. Since the adjustable controls
are all variable capacitors, not subject to wear
as is a variable resistor, control noise 1s not a
serious problem. An incomplete null is prob-
ably caused by a poor test set-up. A null that is
not smooth may be caused by variable capaci-
tor plates shorting out.

If the unrt still looks good, take it!

A few comments on the newer 1606's are in
order since they occasionally turn up in the
marketplace. A photograph of this bridge is
shown in fig. 9. W4ZLH obtained this unit
through the MARS program which should not

- A ]
El i - : . ﬁ- -EI 1

Fig. 9—Top view of the G-R 1606-A r.f. bridge.
This instrument is used by W4ZLH who obtained
it through the MARS program.




Fig. 10—A G-R 1606-B which is the current pro-
duction version of this family of instruments.
Photo courtesy General Radio Co.

be overlooked by its members as a possible
source for these instruments.

The GR-1606 is basically the same instru-
ment as the 916 with the following differences:

. The entire frequency range is covered with
one generator transformer which is permanently
mounted in the bridge. The requirement that
both transformers be available is therefore not
applicable. The fact that it is not necessary to
change transformers is a considerable operating
convenience when measuring impedances over
a wide frequency range.

2. A series resistor should not be used in the
test lead; this resistor has been incorporated in
the instrument itself.

3. All 1606 bridges use the current 874 con-
nectors in the “Generator” and “Detector”
terminals. Adapters from this series to the types
of connectors used by the amateur community
are readily available from General Radio.

4. The “initial balance™ controls have locks
on them. If used, these locks will obviate the
need to repeat the initial balance routine if the
controls are accidentally jiggled.

These improvements in the 1606 should not
be taken as detracting from the usefulness or
desirability of the older 916 instrument. By no
means turn down an otherwise acceptable 916
just because it is not a 1606.

A photograph of the current version, the
1606-B, i1s shown in fig. 10, It is interesting to
compare the current model with the early 916
instrument shown in fig. 1. The most obvious
difference is the stylish appearance of the 1606-
B as compared with the utilitarian look of the
older 916. It is not hard to tell which was laid
out by an engineer and which by an industrial
designer! I believe the fact that the two instru-
ments have the same basic mechanical design
after more than 30 years of continuous pro-
duction indicates the soundness of the original

design. It is in the same class the the original
HRO.

Before giving an example of the usefulness
of these bridges, a note of caution is in order.
In addition to the various instruments de-
scribed above, General Radio also produced a
916-L/916-AL model; the “L"” stands for “low
frequency.” This model covers the frequency
range 50 kHz to 5 mHz. The “L” model is
virtually identical in appearance to the higher
frequency models, but due to its frequency
range (it covers only the 160 and 80 meter -
amateur bands), it does not appear useful for
general amateur applications, I, therefore, do
not recommend purchase of any model having
an “L” in its model number by amateurs, un-
less, of course, you have a specific application
in its frequency range.

Finally, we close this discussion with an ex-
ample showing the usefulness of the 916-A
bridge.

The first application to which I put my 916-A
after bringing it home was to adjust a mobile
whip. For some time I had been using (or try-
ing to use) a 40-meter Hy-Gain Ham-Cat
whip antenna and had been unable to get the
transmitter to load properly. I was getting very
poor signal reports.

Measuring the input impedance of the an-
tenna with the whip fully extended gave 100
ohms resistive and a large inductive reactance.
(I did not keep very good notes in those days.)
The inductive reactance surprised me as I had
always thought short antennas were capacitive.
Making the whip section shorter lowered the
resistive component; when the resistive com-
ponent became 50 ohms, the reactance was 304
ohms inductive. Since the 916 measures the
series equivalent impedance, it is necessary to
put 304 ohms of capacitive reactance in series
with the antenna terminal to tune out the in-
ductive reactance. This requires a 72 pf

+7/5

Resistance

+50
-}
2
g +25
©
c
m
L e —
< 71.22 1.26 1.28 7.30
E Frequency, mHz
w —25T
E
£
o
-50}

Reactance

- 75

- 100

Fig. 11 -Resistance and reactance measurements
taken on @ Hy-Gain Ham-Cat 40 meter antenna
with 75 pf series capacitor.
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The design, craftsmanship and
technical excellence of Telrex —

Communication Antennas.

have made them the stanaard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without ‘cut and

try’ and endless experimentation.

“t%lé- i _W 1

with a “MATERIAL" difference!

Also: Rotator-Selsyn-Indicator
Systems, Inverted-V-Kits,
“Baluns,” Towers, “Bertha” Masts,
12-Conductor Control Cable
and Co-ax. SEND FOR PL-73

frexe.-

ASBURY PARK, NEW JERSEY 07712, U.S.A

COMMUNICATION

SYSTEMS
SINCE 1921
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Fig. 12—Test set-up for measuring the antenna
impedance of a mobile whip.

capacitor, ideally; I used 75 pf which is the
nearest available value, The input impedance of
the antenna was then 50 ohms resistive with
negligible reactance, thereby very nicely match-
ing 50 coaxial cable. These measurements were
made at the middle of the 40-meter ’phone
band, 7250 kHz. To anticipate readers’ ques-
tions, let me say that the length of the upper
whip section was 28-5/16 inches (72.7 cm) and
I have not made any measurements on 75 or 20
meter antennas.

With this arrangement, the transmitter loads
up much better and my signal reports are,
“Very strong for a mobile.”

With the antenna configured as above, im-
pedance measurements were made across the
'phone band, 7.2-7.3 mHz; the resistive and
reactive components are shown in fig. 11. Note
that the total variation in resistance across the
band is only about 26 ohms while the change
in reactance is almost 180 ohms. The resonant
frequency of the antenna (frequency of zero
reactance) is about 7258 kHz. The reason the
resonant frequency is not the design value of
7250 kHz is the series capacitor being smaller
than its rated value. Alternatively, an adjustable
capacitor could be used to resonate the antenna
to any frequency in the band. The test set-up is
in fig. 12.

These data show that the bandwidth of the
antenna is limited much more by the change in
reactance than by the change in resistance. If
the rate of change in reactance could be re-
duced, the instantaneous bandwidth of the an-
tenna could be increased.

While I do not care to become involved in
the design of center loaded whips in this arti-

|Continued on page 68 ]




'ALUMA TOWERS

Made in Aluminum

w TELESCOPING
w WALL MOUNTED
% GUYED

FOR:
TV—CB — HAM
MARINE — MOBILE
RADIO TELEPHONE
COMMERCIAL

Towers to 100 feet. Specials
designed & made. See dealer

or call.

ALUMA DIVISION
FRED FRANKE, INC.

Box 28060
Vero Beach, Florida 32960 U.S.A.
Phone (305)-567-3415
Cable: FREDFRANKE VEROBEACH FL.

Some Territories Availlable
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S

s
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For
FREQ.
STABILITY

Depend on JAN Crystals.

Our large stock of quartz
crystal materials and components assures Fasl
Delivery from us.

CRYSTAL SPECIALS

2-METER FM for most Transceivers ea. $3.75
144-148 MHz — .0025 Tol.

Frequency Standards
100 KHz (HC 13/U) 4.50
1000 KHz (HC 6/U) 4.50

Almost all CB Sets,. Tr. or Rec. 2.50
(CB Synthesizer Crystal on request)

Any Amateur Band in FT-243 1.50

(80-meter, $3.00 - 160-meter not avail.) 4 for 5.00

For 1st class mail., add 20¢ per crystal. For
Airmail, add 25¢. Send check or money order.
No dealers, please.

Division of Bob Whan
& Son Electronics. Inc.
2400 Crystal Drive
Ft. Myers. Florida
33901

All Phones
(813) 936-2397

CRYSTALS

Send 10¢ for new catalog with 12 oscillator
circuils and lists of frequencies in slock

ANNOUNCING

THE NEW MODEL HCV-70FSVFK SLOW
SCAN TO FAST SCAN VIEWFINDER MODI -
FICATION KIT FOR ROBOT*70 & 70ASLOW
SCAN TELEVISION MONITORS

Also available for HCV-2A monitors. Cov-
ered by U.S. Patent no. DD-033468.

NOW — HERE AT LAST — From the Designer of the
TEEC HCV-1B SSTV Camera and the HCV—-2A SSTV
Monitor andother Slow Scan TV Equipment (WB4HC V)
comes another quality SSTV product........

This kit, when properly installed in the ROBOT*
Model 70 & 70A SSTV Monitor, will allow Fast Scan
(Sampling rate of Model 80 & B80A or the HCV-1B
Camera) viewing on the same CRT display you now
watch slow scan on, by a simple flip of a front panel
switch. Viewing the scene in real time allows for quick,
easy set-up of scene. Allows for razor sharp focus. Dis-
plays movement and a picture. Allows
plays movement and a picture brighter than the normal
p-7 slow scan picture. Allows slow scan to be trans
mitted while viewing the picture on fast scan.

Easy to assemble kit of parts and full step by step
instructions. Nothing else to buy. Save $195 by order-
ing your HCV-70FSVFK Fast Scan Viewfinder Kit today
instead of a separate monitor to take up more space.
You will not only save $195 but you will have the
advantage of having both monitoring features in a
single cabinet. Picture quality similar to model 60 &
61 viewfinders.

Note: Should be attempted by experienced kit
builders only. Can be supplied factory installed for
$30.00 additional plus shipping. Turn around time
about 3 days after receipt of monitor at factory. Write
for details.

ALLOW 2-3 WEEK DELIVERY ON ORDERS WITH
PERSONAL CHECKS. 3-4 DAYS ON CERTIFIED-

CHECKS, MONEY ORDERS, ETC.

PRICE COMPLETE POST PAID IN US A $ ﬁg 95
SORRY NO C.0.D. ORDERS .
LATE BULLETIN-THE FAMOUS HCV-1B CAM-
ERA AND THE HCV-2A MONITOR ISSCHEDULED
TO AGAIN BE AVAILABLE BY DECEMBER 15,

1974. THE HCV-3KB SSTV KEYBOARD BY LATE
JANUARY 1975.

Wartch for the HCV-3KB Slow Scan TV Keyboard coming
soon. Write for information on reserving yours now Also
the new improved HCV-18 85TV Camera and the HCV 2A
SSTV Monitor will again be available in the near future HCV

28 to have built+n fast scan viewlinder and HCV-IC ro have
auto/manual ALC lautomanc lLight controll, grey scale gen
erator and more. Write James Thomas WEB4EHCV for full
information at

sumner Elecironics
& Ené. Co.inc.

P.O. Box 572
HENDERSONVILLE, TENNESSEE 37075
TELEPHONE: 615-824-3235
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CQ World-Wide DX Contest
ALL-TIME PHONE RECORDS

BY FRED CAPOSSELA, JR., W2IWC/6

In the records listed below, boldface listings denote world records. Num-
ber groups after calls are: year of operation, total score, contacts,

Single Operator/Single Band
WORLD RECORD HOLDERS

KVAFX ('72) ... 8,050
VE3MR/4X ('71)
197,106
HR1RF ('72) .399,542
CVAC ('73) .1,233,128
CWA4CR ("70) 1,196,085
KG6SL ('72) . 933,577

AFRICA
No Entrant

CN8HD ('72) ....55,366
CN8HD ('73) ..213,465
ET3DS ('71) 1,026,480
CR6NO ('73) ..658,668
CR6CN ('72) 650,160

ASIA
No Entrant
VE3SMR/4X ('71)

197,106
VE3IMR/4X ('72)

215,840
UASDN ('69) ..699,105
JAIRJW ('69) ..379,136
4X4JU ('69) ....570,836

EUROPE

GM3YCB ('71) ....4,590
LAOAD ('70) ....80,754
SM5BPJ ('69) 138,061
G5AAM ('67) ..824,344
G3HCT ('69) .832,016
DL4PM ('68) ..614,544

168

742
1349
2518
2462
2467

303
691
1957
1706
1737

742

643
1478
1197
1522

253
757
622
1634
2124
1858

NORTH AMERICA

KV4FZ ('72) ........ 8,050
KV4FZ ('73) ....183,200
HR1RF ('72) ..399,542
KV4FZ ('71) 1,208,180
VE3MR ('69) ..550,212
KP4AST ('70) ..630,180

OCEANIA

KH6CHC ('73) ......272
KHEEPW ('66) ....5,040
VK6CT ('73) ..135,810
VK6HD ('72) ..706,251
KG6AQY ('70) 749,529
KG6SL ('72) ..933,577

168
836
1349
2680
1292
2010

12
82
521
1483
2353
2467

SOUTH AMERICA

CX3BH ('73) o........... 18
YV4AGP ('72) ... 72,666
4M1BI ('72) ...155,664
CvV4C ('73) ..1,233,128
CWACR ('70) 1,196,085
YV1LA ('68) ...664,560

4
388
604

2518

2462

1898

8

22
28
37
39
33

13
27
35
34
31

22

27
39
37
34

4
20
30
39
37
34

8
20
28
40
39
31

9
10
29
37
32
33

2
18
26
37
39
33

15

69
93
130
126
94

49
78
147
97
95

69

88
126
91
99

14
66
91
144
112

15
80
93
153
117
104

3
11
61

132
72
94

4
48
69

130

126
87

Single Operator/All Bands

AF
(Opr. OH2MM)

AS UW9OWR ('72)

ZD3Z ('73) ..5,085,806 4097 113 305

2,531,694 2207 108 323

EU
NA

EA4LH ('72) 2,744,119 2399 125 344
KV4FZ ('70) 4,961,551 4362 128 369

O KH6RS ('72) 5,331,072 4739 128 256

(Opr. K2SIL)

SA 4M4UA ('72) 5,409,315 4104 128 331

(Opr. WEBHY)
WORLD RECORD

Station |Band | Contacts |Zones | Countries
1.8 2 2 2
4?}:2" 3.5 128 13 28
WEBHY 7.0 366 22 58
(1972) 14 1017 35 99
5409 315 21 1388 29 68
<h. 28 1203 27 76

Total 4104 128 | 331 _

Multi-Operator/Single Xmtr*

AF IH9AA ('73) 3,719,573 3229
AS UK9ABA ('72)

3,813,066 2219
EU UK3AAO ('72)

3,883,008 2939
NA VP2M ('73) ...167,355 5011
O KG6SW ('73) 2,662,968 2928
SA PJ1AA ('72) 4,206,341 3405

WORLD RECORD

102 305
144 434

137 375
116 322
113 195
115 304

Station | Band l Contacts

| Zones l Countries

1.8 50 7
3.5 359 13
7.0 460 19
14 1468 28
21 1198 27
28 1520 21
Total 5011 116

VPZM
(1973)
5,167,355

9
37
47
93
82
64

322

Multi-Operator/ Multi-Xmtr

AF ZD3X ('72) 14,501,872 8571
AS 4Z4HF ('71) 6,106,290 3994
EU OH5SM ('69)

11,593,925 6771
NA PJOMM ('68) 7,037,658 6406
O KS6DH ('72) 5,488,856 5304
SA PJ@DX ('69)

17,613,400 9270

WORLD RECORD

141 455
125 409

153 526
134 343
116 242

156 488

Station llﬂa nd LCuntacts

[ Zones | Countries _

1.8 36 4

PJADX 3.5 452 22
(1969) 7.0 929 24
17 613.400 14.0 2739 39
: ' 21.0 2699 35
28.0 2415 32

Total 9270 156

8
60
70

146

116
88

488

Club Record: Potomac Valley Radio Club ('69) 44, 441, 644

November,

1974




CQ World-Wide DX Contest

ALL-TIME CW. RECORDS

MEMBER, CQ CONTEST COMMITTEE

zones, and countries. All-band and Multi-Operator records include
a band-by-band breakdown of the world leader in each category.

Single Operator/Single Band Single Operator/All Bands
WORLD RECORD HOLDERS AF ZD3X ('73) ..3,524,826 3404 96 251
1.8 KVAFZ ('73) ...21,320 220 11 29 (Opr. OH2BH)
3.5 DL7AV ('72) ....110,424 759 23 63 AS UKSABA ('70)
7.0 KP4AST ('73) .447,421 1479 32 95 1,719,663 1366 124 327
(Opr. WA4PXP) EU OHSSE ('69) 1,419,186 1374 124 298
14 KVAFZ ('70) ... 908,514 2315 36 117 NA KV4FZ ("59) 2,719,152 2867 127 287
21 cwga'r(('}'%) 696,133 2068 31 82 © ';gﬁﬁig;?ﬁf-naﬁm 2990 121 190
28 CX1AAC ('70) 681,636 1711 36 9 pr.
{9 - 3 3 SA 9y4AA ('69) 3,088,968 2623 123 279
AFRICA WORLD RECORD
1.8 No Entrant ——|St v T I3 Y .
3-5 CNBDW (|70) "“15’759 153 g 26 ation | an ontacts ones | Countries
7.0 5A1TW ('64) ..227,814 918 22 64 ZD3X ;g R - z
14 1G5A ('66) ......792,370 1594 37 133 Opr. s st s te
21 TJ1AW ('70) ..549,888 1447 35 93 OH2BH ¥ 1087 ok .
28 CR6IK ('69) ...498,800 1439 36 80 (1973) 9
3 524 826 21 1170 21 60
AS|A y ' 28 610 18 45
1.8 ZC4RB ('67) ...... 4335 86 3 14 4 2otel] 9404 2] et
3.5 UG6AD ('70) ...76,012 436 13 49 Multi-Operator /Single Xmtr*
7.0 4X4FA ('64) ....174,505 781 25 60 A No Entrant
21 KAGAY ('72) .284,688 920 30 78
28 HZ1AB ('68) _132.390 578 21 55 1,102,900 1137 96 244
('68) ..132, EU UKSIAZ ('72) 2,112,240 1885 140 380
EUROPE gA 510{’2 ('72) 1,985,310 1401 133 353
1.8 GM3WDF (72) ..5,280 206 6 15  SA PJIAA (‘73) 3.493.304 2636 100 2.9
3.5 DL7AV ('72) ..110,424 759 23 63 S L2 S00, ’ s
7.0 LAGAD ('71) ....177,450 851 31 74 WORLD RECORD
14 SM4CMG ('71) 367,356 1172 38 100 Station ' Band [ Contacts | Zones | Countries
21 G3HCT ('70) .317,312 924 38 96 18 10 3] o =
28 DL4AAP ('57) 253,680 728 36 84 3.5 222 13 25
PJ1AA 7.0 623 20 45
1.8 KV4FZ ('73) .....21,320 220 11 29 2,493,304 21 496 18 44
3.5 WIMX ('72) ...... 80,410 329 22 64 28 443 18 30
7.0 Kguﬂ' ;&.73)#'“7'421 1479 32 95 Total 2636 | 100 | 219
(Opr. PXP) s " 4
14 KVAFZ ('70) 908,514 2315 36 117 Multi-Operator /Multi-Xmtr
21 WASLYF ('70) ..286,767 756 35 94 AF ET3FMA ('67)
28 KI1JGD ('68)...158,510 520 28 82 . 1,387,680 1476 105 231
AS VU2IRA ('70)
OCEANIA 2,273,616 2128 125 307
1.8 KH6CHC ('73) ...2845 62 8 7 EU OH2AM ('68) 4,118,688 3277 155 412
3.5 KH6HCM ('70) ..11,286 200 10 6 NA W4BVV ('70) 5,552,352 3056 158 456
7.0 VK3ANP ('72) 126,996 559 25 51 O KS6ER ('73) 1,415,650 2136 102 123
14 VK3APJ ('67) .422,240 1150 35 95 SA PJPFC ('70)11,586,428 7090 150 401
21 VK6HD ('71) .531,354 1576 32 82
28 VKSUG ('67) .320.008 1048 32 72 WORLD RECORD
Station | Band | Contacts | Zones | Countries _
SOUTH AMERICA 1.8 92 8 8
1.8 9Z4GS ('73) ........ 5,252 70 10 16 PJPFC 3.5 668 17 46
3.5 YV5AW ('73) ...74,144 445 17 39 (1970) 7.0 1338 26 75
7.0 CV7B ('73) ----196,480 834 25 55 11,586,428 14.0 1974 34 109
14 PY4AP ('71) .._836,250 1874 37 113 ' 21.0 1641 34 84
21 CW9BT ('72) .696,133 2068 31 82 28.0 1377 31 79
28 CX1AAC ('70) . 681,636 1711 36 93 | Total 7090 | 150 | 401

*Because of significant changes in rules for Multi-Op./Single Trans. stations, records date from
1972 test.
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MATH'S
NOTES

BY IRWIN MATH,* WA2NDM

BEF(}RE beginning this month, I would like
to thank the many readers of this column for
their overwhelming response and favorable com-
ments on my synthesizer suggestions in the
March 1974 through July 1974 columns. I have
simply not had the time to answer the many
letters and therefore have tried to present new
information in the columns as I have obtained it.
At this point, three or four serious amateurs have
indicated that they are building units along the
lines discussed and I will report their results,
with schematics, when I receive them.

In keeping with this interest in frequency syn-
thesis methods we have decided to look at some
of the many synthesizing techniques that have
been proposed in the hope that other experi-
menters may find a convenient “jumping off
point” for their own particular designs of these
versatile devices,

An early form of circuit that attempted to get
many frequencies from a single crystal is shown
in fig. 1. This is a so-called direct synthesizer as
there are no other oscillators except for one in
the entire design. Operation is as follows. A
stable 1 mHz reference oscillator is fed to a
buffer stage to “unload” it from the succeeding
circuitry and then applied to a transistor or diode
pulse generator that distorts the incoming wave
shape so as to provide rich harmonics, every

*3 Melville Lane, Great Neck, N.Y. 10023,

1mHz Buffer
standard I amp
Pulse- type

I mHz all the way up to 10 mHz. A simple TTL
gate with its very fast rise time or a conventional
class C amplifier (untuned) would be perfect for
this application.

The harmonic rich output is now fed to three
filters which allow only the 2, 3 or 9 mHz har-
monic components to pass through them. These
outputs, along with the 1 mHz buffer amplifier
output is now fed to a two pole 10 position
switch which is used as the output frequency
selector. This switch applies various combina-
tions of fundamental and harmonic energy to a
typical mixer which then adds or subtracts the
inputs producing the final output. In this man-
ner, a single 1 mHz crystal is employed to cover
the entire 1 mHz to 10 mHz range in steps of
1 mHz. As an example, 6 mHz is derived by mix-
ing the output of the 3 mHz filter and the 9 mHz
filter and taking the difference (9—3) frequency
which is 6 mHz. Naturally the output of the
mixer must be filtered or tuned to only pass the
desired output frequency.

While such a synthesizer can actually be built,
attempts to obtain better resolution pose all sorts
of problems with regard to mixing products since
the method of tuning the output of the mixer to
eliminate these products becomes as complex as
the rest of the circuit. Consider for example, the
filter requirements to add 1 kHz to, say the 6
mHz output. The mixer must accept 6 mHz and
1 kHz at the input and reject 6 mHz, 1 kHz
and 5.9 mHz (the difference) while allowing 6.1
mHz to pass.

Another relatively simple frequency synthe-
sizer approach proposed by Servo Corporation
in 1955, is interesting in that it seems to over-
come the small increment problem. A 10 kHz
signal, derived either from a divided higher fre-
quency oscillator, actual 10 kHz oscillator, or
beat frequency scheme, drives a harmonic gen-
erator producing strong 10 kHz harmonics
throughout the frequency range to be covered.
These 10 kHz signals are then used to heavily

harmonic generator Frequency
- 1 1
‘HJI S 9‘- K 02
90 P  a— - o3
4 . Synthesized.
4 B: Gt | ! En nrq Mixer |- .
o 5 Qo
?I' 2 ?]’ A I’s
s

NOTE:
* All numbers in mHz

Fig. 1—Direct frequency synthesizer discussed in the text.
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1(_& Hz Harmonic Output
oscillator generator
Output
Control
Driven
oscillator '

Fig. 2—Simplified Servo Corp. proposed frequency
synthesizer.

drive an oscillator in the desired output fre-
quency range. This oscillator produces strong
locked harmonics every 10 kHz throughout the
frequency range of interest. A tunable oscillator
and phase comparator are now locked to these
harmonics producing the synthesized output. By
properly designing the phase detector, the output
v.f.0. will tune through its range in “jumps” of
10 kHz resulting in a stable, pure output signal.
In a breadboard built at the time this technique
was instituted, stabilities of 1 p.p.m. (that of the
initial crystal) with sideband suppression +10
kHz of an operating point of —50 db reportedly
obtained.

Naturally, by using a 1 kHz oscillator, or 100
kHz oscillator, these increments could be cov-
ered. The only real problem we see in this
method is knowing just which harmonic you are
locked on (without a counter). Also, the output
frequency range is of course limited to the range
of the output v.f.o. which should not be a prob-
lem in amateur type v.f.0.’s as only 500 kHz or
so is all that is usually necessary.

Figure 3 shows another technique of obtaining
many frequencies from a few crystals. This par-
ticular example is from the military AN/PRC-35
transceiver. Here, 20 crystals are used to pro-
vide 800 discrete frequencies in a scheme that 1s
more direct and less prone to spurious problems
than other methods, While it is originally in-
tended to cover the 30-69.95 mHz range in 50
kHz steps, the same technique could of course
be modified to cover a smaller range with less

1st OsC
23.075
22.875
22672 | Fig. 3—Simplified AN PRC-35 syn-
22.275 thesis technique for 400 of the 800
mHz possible channels.
| 4.525-5.475mHz
in 50kHz _
| . Sum of mixer =
1st increments Z_nd 50.000-59.950
| SR in 50kHz steps
2nd osc 3rd osc
17.600 54.475 :
17.650 53.475 Df' Hazrent::
17.700 v O ST
17.750 46.475 40.000-49.950
mHz 45.475 in 50kHz steps
mHz

Reference

oscillator
Control |
Phase Filter |y VCO
detector
Programmable | | |
dwider Ou tput

Fig. 4—Popular synthesizer method using phase
locked loops.

crystals. It is the technique that we really wish
to stress here.

Two crystal oscillators are used initially, one
with 5 crystals spaced 200 kHz apart and a sec-
ond with 4 crystals spaced 50 kHz apart. These
are mixed and the difierence frequency selected.
This results in the production of a series of
twenty frequencies between 4.525 and 5.475
mHz, easily filtered as it is quite far from the
sum frequencies (at this point we should men-
tion that one could use the sum frequencies,
38.875-40.825 mHz in another application as
they can be just as easily filtered).

The 4.525-5.475 mHz frequencies are now
mixed with the output of a third oscillator which
contains 10 crystals spaced 1 mHz apart. The
output of this mixer, as shown in the figure, can
be any one of 400 frequencies from 40.000 to
59.950 mHz. In the actual AN/PRC-35 another
10 mHz oscillator is used to mix with these 400
outputs giving another 400 frequencies or, as the
military puts it, “40 frequercies per crystal”.

What is most important in using this method
1s the fact that the various operating frequencies
are all sufficiently far apart to allow relatively
simple filters or tuned circuits to be used. Align-
ment is also quite easy and not very critical.

A master switching scheme could also no doubt
be devised that would simplify frequency selec-
tion and finally, the loss of 1 or 2 crystals would
not result in the total loss of transmitting or re-
ceiving capability as in the case of other types
of synthesizers.

Our final example this month is the classical
scheme being used today with the wide usage
of the integrated circuit phase locked loop. Fig-
ure 4 shows this scheme.

Operation is as follows: The output frequency
of a voltage controlled oscillator is divided by
a conventional programmable frequency divider
to a value that 1s the same as a stable reference
input. These two signals are thern compared in a
phase detector which produces an error signal
proportional to the difference between the two
signals. This error signal is then applied to the
VCO and tends to vary its frequency so that the
error approaches zero. A filter is usually inserted
between the phase detector and VCO to improve
the short term stability.

[Continued on page 68]
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NOVICE
SHACK

BY HERBERT S. BRIER,* WIEGQ

CGNTIHUING our discussion of capacitance
from the September NovICE SHACK, correct the
equation for calculating capacitive reactance to:

Xe=1 =2 FC, where X_. is capacitive reac-
tance in ohms; 7 is 3.14; F is frequency in H,:
and C is capacitance in Farads. Solving the
equation for a capacitance of 18.5 mf and a
frequency of 60 Hz gives X. = 1 = (2 x 3.14
X 60 % 18.5 ¥ 10-%) = 144 ohms (at 60 Hz).

lTo compare reactance to resistance, a 100-
watt, 120-volt light bulb also has a “hot” resis-
tance of 144 ohms. If the capacitor and the light
bulb are connected across a 120-volt, 60 Hz
power line, they will each draw a current of 0.83
amperes. But the bulb will become hot while
the capacitor will remain cool! The explanation
is that the current and voltage are “in phase” in
the resistor; therefore all the power fed to it is
consumed as heat, In the capacitor, however, the
current leads the voltage by 90 degrees; conse-
quently, the current that flows into the capacitor
during one part of the a.c. cycle flows back out
of it later in the cycle, something like water
being continuously poured in and out of a bottle.

Inductance

All practical conductors have inductance, and
most things that we have said about capacitance

*385 Johnson St., Gary, Indiana 46402.

Mark Vargas, WB2SFF, 260 Ft. Washington Ave.,

New York City, N.Y. 10032, thinks his station

photograph is as deserving of display in the Novice

Shack as the station of his brother, WB2SPQ, in

the June issue. They are both DX chasers, but we

have no information as to whether either of them
has worked any DX, yet.
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aré true in an inside-out sort of way about in-
ductance. When a voltage i1s applied to a conduc-
tor, the current in the conductor starts increasing
from zero and induces an increasing magnetic
field around the conductor that generates an
increasing counter voltage that tries to force the
current in the conductor to flow in the opposite
direction. If the current decreases, however, the
collapsing magnetic field around the conductor
generates a voltage of the opposite polarity that
tries to increase the current. When the applied
signal is alternating, these actions and reactions
occur continuously, but the voltage changes al-
ways lead the current changes by 90 degrees.
And they are manifestations of inductance in
action.

All conductors have inductance, although a
straight conductor does not have much of it per
unit length. However, winding a long conductor
in a coil, thereby concentrating its length and
magnetic fields in a small area, results in an in-
ductance that varies by the square of its turns
ratio. The inductance may be further increased
by winding the conductor on a magnetic core
which concentrates the magnetic field tightly
around the turns. Unfortunately, iron-core in-
ductors have more losses than air-wound coils,
especially on the higher frequencies; as a result,
they are usually used on low frequencies, often
in the form of multi-winding audio and power
transformers. The unit of inductance is the
Henry (H), but small inductors are often rated
in millihenries (mH) and microhenries (uH).

Inductive reactance is proportional to fre-
quency and is equal to: X, = 2 o FL, where X,
1S inductive reactance in ohms; 7 is 3.14; F is
frequency in Hz; and L is inductance in henries.

[To Be Continued]

Effects of the new FCC
Logging Requirements

Many amateurs are making the new FCC
amateur station logging regulations adopted July
10, 1974, unduly complicated for themselves.
The minimum requirements for a fixed station
will be met by posting a photocopy of your ama-
teur station license in the front of your logbook
and entering the dates that you start and stop
operating from that location. You may tran-
scribe your call letters, station location (ad-
dress), and your signature in the front of the
book in place of the photocopy, if you wish.

It might be wise to make an appropriate entry
if you plan to be off the air for an indefinite time
and enter a new start-up date when you resume
operations. If you operate “portable” from dif-
ferent locations, enter the starting and ending
dates and locations for each of the operations.
Even if you operate “portable” from a specific
location for only a few minutes in a parked car,
log the date and location. It is not necessary to
log mobile operations, however, except when




third-party traffic is handled. In fact, the logging
requirements when third-party traffic is handled
are unchanged.

So much for the legal requirements. Actually,
a log satisfying the minimum requirements is
virtually useless as a station record. We recom-
mend strongly that you continue to log the sta-
tions you work, dates, times, signal reports,
frequencies, operators’ names and addresses, in
a standard amateur station logbook. All this
information is vital in swapping QSL cards and
earning achievement awards like WAS or
WAC. The best time and place to record it is
in the logbook without delay.

Lower License Fees on the Way

As a result of a Supreme Court decision that
Federal Communications Commission fees must
have some relationship to the value of the service
to the licensee, the Commission has proposed
reducing the charge for a 5-year amateur license
to $6.00, and a modification without renewal
will be $5.00. Still no charge for Novice licenses.
The charge for a special call sign—for the few
that can qualify for one—is still an additional
$25.00. The actual reduction of fees must await
the outcome of a formal hearing of the matter.
Until then, the fee remains $9.00. Incidently, the
American Radio Relay League, Inc., and pos-
sibly others, were expected to petition that all
fees for amateur licenses should be abolished.
We wish them luck!

Amateur Operating Accessory

W. L. Klett, WNIMVB, 5B Main St., Lom-
bard, Ill. 60148, suggests a useful accessory for
your operating position. It is one of the 3V4-
X-3¥2" cubes available at photography shops
and other stores to display and protect six
photographs. WNO9MVB suggests using one of
the cubes on your operating desk to display in-
formation helpful in the operation of your sta-
tion. Suggested information includes: RST signal
reporting system; Q signals; phonetic alphabet
and amateur abbréviations; Transmitter/Trans-
ceiver/Receiver dial settings for the frequencies
you operate and frequency limits for your li-
cense; WIAW Code Practice schedule; favorite
picture—radio or otherwise; call letters, names,
and telephone numbers of local amateurs. Tele-
phone number of the fire department,

News and Views

Louis Kruh, WN2TSD, 17 Alfred Road West,
Merrick, N.Y. 11588, sends an SOS to anyone
who can help him set up an efficient antenna for
the Novice bands on his 60 X 100’ lot. At pres-
ent, his 15-meter dipole, Star receiver, and Star
transmitter are not setting the bands on fire.
Louis is affihated with the American Crypto-
graphic Association and wants to hear from other
amateurs interested in codes and cryptology. . ..

Marilyn Harman, WB8BNPR, 3616 Kendall Ave.,
Cincinnati, Ohio 45208, is our first Novice Shack
Photo Contest winner. WB8NPR operates 80 and
40 meters using a Heathkit Apache transmitter, a
Hallicrafters SX-100 receiver, and a Hy-Gain ver-
tical antenna and has worked 27 states and Cana-
da. Marilyn was exposed to amateur radio as a
girl—her father is W?MNO—but was apparently
unimpressed with it. After her non-amateur hus-
band died, however, she started studying for her
Novice license and now has her General ticket.
Her sons, ages 13 and 16, are not interested in
their mother’s hobby, except to accuse her of
causing TVI, a charge she indignantly denies.

Each month until further notice, we will send
a l-year subscription to CQ to the sender of the
"best’’ picture we receive. To enter the contest,
send a clear photograph (preferably black and
white) of yourself and amateur station and sbme
details about your radio activities to Novice
Shack Photo Contest, 385 Johnson St., Gary, Ind.
46402. Non-winners will be published as space
permits.

the following letter from Bob Lucas, WAOMDXZ,
R.R. #3, Box 124, Iowa City, la. 52240, refers
to work last spring, but it still carries an impor-
tant message. “...It doesn’t take high power
and a beam to work DX on the 15 meter Novice
band. Running 40 watts to a 40 meter inverted-V
antenna, I have worked F3, ZL1, ZL2, YU3,
KZ5, WP4, WH6, CR6, VEI1, VE2, VE3, VE4,
and many, many more on the 15 meter Novice
band in the past three weeks. I have easy pick-
ings, because very few of the DX stations I call
are called by any Novices. I have watched No-
vices try to work DX by calling CQ, and a few
[Continued on page 68 |
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SCIENTISTS/ENGINEERS
MATHEMATICIANS /STUDENTS

NOW .. .there's a hand-held electronic slide rule that's really
affordable . . . with performance features equivalent to others cost-
INg much more.

Price: $149.95

Features

e 14 scientiic functions

e 37 keys

e Trigonometric functions performed
using degree or radian entry

e Algebraic problem entry

e Solves complex problems involving
up 1o two levels of parenthesis

e Solves problems in minutes that
take hours with a shide rule

e Single function keys help eliminate
ambiguity in operation

e Performs full chain calculations
with any sequence of functions

e Emor and low battery indicators

e Separate system clear and clear
entry keys

e Accuracy is orders of magnitude
better than shde rule

e All solid state electronics

e DBright, readable solid state
display (ight emitting diode)

e Display automatically cuts off
after inactive period — extends

battery life
e Transcendental functions sin, cos, tan, sin-1, cos-', . E}u" Hr;:ahng demr:nal G
‘ ‘ . r nr r

t;n;y log (common logarithm), In, (natural logarithm), Baries or AC — Uon R Swwhier
e Basic functions +, —, +, x
e Additional functions Vvx, 1/x, x2
e Calculation range: 1 x 10-99 and (10-10-%) x 10"
e Displays up to 10 digit precision for mantissa and

2 digits for exponent plus signs
e 7 key
e Factor reversal (X Y) key IT'S EASY. At Tucker one letter
® nght tﬂ II"IdIEE.ItE I'adiﬂn mﬂde Ofr p'll'u:,ne call {'Dn our Eﬂﬁ:laj
e Separate memory key for storage of intermediate toli-free number) allows you to

results or constants complete the deal. Youcan use
e Change sign key your Bank Americard, Master
e Automatic selection of floating point or scientific Charge or American Express

notation for result display Tucker will shiponP.O.'s, M.O .,
e Minus sign, overflow, and low battery indicators checks or COD.
e Size: 64" x 312" x 1-3/16"
e Power system: Ni Cad rechargeable battery
¢ Weighs 102 ozs. including batteries
e Warranty: One year parts and labor

MADE IN U.S.A.

Send your Check, M.O., Bank Americard No.. Master Charge No., American Express No. to the address below. Add
$2.75 for shipping. Residents of California, New Jersey, lllinois and Texas add 5% sales tax

Tu :KEH P.O. Box No. 1050
Garland, Texas 75040
ELECTRONICS - COMPANY

FOR RUSH ORDERS CALL TOLL-FREE 800-527-4642 (In Texas call 214-348-8800)
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CQ World-Wide DX Contest
ALL-TIME U.S.A. RECORDS

Tabulated below are the record-high scores achieved by U.S. con-

testers in the CQ World Wide DX Contest. All-Time World-High scores

are shown on pages 26 and 27. Number groups following calls and

bands are: year of operation, total score, contacts, zones, and
countries.

PHONE Cw

1.8 WB8BAPH ('73) ......462 66 6 8

3.9 WSSLZ ("'73) ........ 36 630 208 24 50
(Opr. K5ZJK)

7.0 W3PHL ('72) ...99912 316 31 88

14 WA4AXE ('70) . 595 725 1068 39 156
(Opr. WA4P)(P)

21 W2AH ('72) ....485,605 1129 34 111

28 W2SKE (68) 429,976 1030 34 108

1.8 KIPBW ('71) ...2914 36 11 20

3.5 WIMX ('72) ...... 80 410 329 22 64
(Opr. WAICQW)

7.0 K6EBB ('72) ..228,786 774 31 71

14 WAAXE ('68) ...396,414 836 39123
(Opr. WA4F)(P)

21 WASLYF ('70) 286,767 756 35 94
(Opr. KBHLR)

Single Operator/Single Band |
28 K1JGD ('68) ..158,510 520 28 82

| Single Operator/Single Band

Single Operator/All Band Single Operator/All Band

_Station Band QSOS Zones Countries Station Band QSOS Zones Countries
1.8 - - - 1.8 ~ -

3.5 50 18 28 3.5 138 20 4

::?; 7.0 164 22 33 ‘:"13;;;? 7.0 215 28 7
Siner oui 14 297 32 87 3 e ers 14 295 36 88
s 21 949 31 86 9&7, 21 323 30 81
28 360 31 81 28 150 20 51
Total 1820 134 315 Total 1121 134 336

Station Band QSOS Zones Countries Station Band QSOS _Zones Countries
1.8 — — — 1.8 13 6 L

3.5 69 16 24 3.5 110 20 47

‘:‘Eﬁ;‘;‘ 7.0 216 22 35 :‘1;3'2': 7.0 419 27 79
2 204 §22 14 406 36 88 1 985.310 14 334 33 B4

21 1004 34 74
28 260 22 Sg
Total 1955 130 271

21 319 27 75
28 206 20 59
Total 1401 133 353

=

Multi-Operator/Single Xmtr* I | Multi-Operator/Single Xmtr*

Multi-Operator /Multi-Xmtr Multi-Operator/Multi-Xmtr

Station Band QSOS Zones Countries __Station Band QSOS _Zones Cnuntric-gg

1.8 4 3 3 1.8 14 4

3.5 127 19 46 3.5 173 25

':‘::ﬁmg) 7.0 228 29 78 ﬁ‘;ﬁ;‘: 7.0 665 33

6 743 880 14 936 39 138 5 552 352 14 810 38

i 21 1183 38 126 i 21 909 37

28 1012 33 103 28 485 31

Total 3430 161 457 “Total 3056 168

Club Record: Potomac Valley Radio Club ('69) 44, 441, 644

*Because of significant changes in the Multi-Op./Single Trans. rules, records date from the
1972 contest.
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Visiting The Balkan Hams

Part ll—Conclusion

BY GEORGE PATAKIL* WB2AQC

LhST month I described our travels to Ro-
mania, Bulgaria and Turkey. The second half of
our trip took us to Greece, Yugoslavia and Hun-
gary, and then home to the US. Let’s pick up our
adventures in Greece.

Greece: Where People Played Soldier

Not wanting to push our luck too far in Tur-
key, our previous stop, we took a plane to Athens.
Half an hour after checking into our Athens
hotel, we were up on the Acropolis. That alone
is worth the visit. A phone call from the Acrop-
olis brought Marino, SV1BR, with whom we had
several QSO’s from home, and George, SV1AG,
President of the Radio Amateur Association of
Greece. We operated that evening from Marino’s
neat and excellent station, using his call and iden-
tifying ourselves as the operators.

Originally, we had planned to operate from
Crete and Rhodes. A slightly unreliable Greek
ham, while visiting with us in New York, (we
run a Welcoming Center for Foreign Amateurs
Visiting New York City), boasted that he had
strong connections in the Greek government, and
that he would be able to obtain Greek licenses
for us, He knew, but we didn’t, that the average
foreign tourist cannot get a Greek license. SV1
licenses are given only to Greek citizens, while
SV@'s are issued by the US Embassy only to dip-
lomatic and military personnel. The Greeks in-
tend to sign a Reciprocal Operating Agreement
with the US, but before they can, they must com-
plete the legalization of their own operations.
Greek amateurs have operated for the past 30
years on “‘temporary’ licenses.

We spent the next day sightseeing. At the Ar-
cheological Museum in Athens I discovered that

*34-24 76th Street, Jackson Heights, NY 11372
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I'd have to purchase a special ticket to be able
to take photographs. When I tried to use my
newly purchased “rights” to photograph Eva
standing near a statue, a guard jumped in front
of me saying that it was prohibited. I showed
him my special ticket, but he persisted.

“What is prohibited?” I asked, “Photographing
my wife or the statue?”

*“ You can photograph your wife separately
and the statue separately, but you cannot photo-
graph them together.”

“Why? My wife doesn’t mind, and I don’t
think the statue would.”

“That’s the rule,” stated the guard.

“What kind of rule? I never heard of it.”

“It’'s a Greek rule.”

“That’s possible,” I admitted, “it sounds Greek
to me.”

“You'd better listen to me,” he yelled like a
drill sergeant, “I have a uniform!” I did listen to
him—who can argue with a Greek uniform—
but now I'm sorry I didn’t photograph him with
the statue. Their brains matched so well.

In Greece there are two amateur radio organ-
izations; one, the “legalist,” belongs to the IARU.
The other one, the not-so-loyal opposition to the
first, is led by our slightly unreliable Greek
friend.

Our sightseeing included the famous changing
of the guards in front of the Greek Parliament
house. Two guards dressed in what resemble
white panythose and black ballet tutus, and wear-
ing very large black shoes, goose-step up and
down with their big rifles, guarding the (then)
empty Parliament house. Every now and then,
three other big husky guards, identically dressed
in white pantyhose and black tutus, march up
and relieve the first two. One of the three is in
charge and shouts the commands, while the other

(Left) Marino, SVIBR, in Athens let us operate his neat station for a while. (Center) Branko is the brother

of Dule, YUINYP, and second operator of his station, which produces one of the biggest signals out of

Belgrade. (Right) When he has time to spare from his college studies, Jan, YUTOBY, operates this neat
station.
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two execute the funniest dance step I ever saw,
sometimes bumping into each other, and I could-
n't figure out if they were trying to add to the
entertainment or were just plain clumsy.

Next day George, SVIAG, who is a radio en-
gineer, picked us up again and took us to his
radio shop where we saw his rig. He built it him-
self, but it looks better than anything factory
made. Later we met Janis, SVIHE, and went to
see his station. We were also invited by George,
SVIAA, a retired general and past president of
the Radio Amateur Association of Greece. On
our last day in Athens, Janis came again, this
time with Tony, SVIGH, a school teacher, and
we took a long drive, visiting Pireus and the
surrounding countryside.

Greek hams speak good English and use good
factory made gear, but they are not too enthiisi-
astic about sending QSLs. I recommend a vaca-
tion in Greece and as soon it will be possible,
an operation from Crete and Rhodes, both
needed by a very large number of hams.

Don’'t miss the changing of the guards in front
of the Parliament and climbing to the Acropolis.

Yugoslavia: A Broken Promise

Last year Tine, YU3EY, visited us in New
York and he said that it would be possible for a
foreigner to get a temporary YU license. Yugo-
slavia is not on the most wanted list, but we
thought it would be fun to operate from there
with special YU7 callsigns.

A couple of months before our trip we filled
out the necessary papers and indicated that we
would like to start to operate from the first of
May. We kept contact with a Yugoslav ham who
was helping our cause, but our applications
moved very slowly from one office to another.
There were many other foreign applications,
mostly from Europeans. Ours supposedly were
on the top of the list and they issued even the
calls: YU7LGA for me and YU7LGB for Eva.
One more signature was needed, but it was al-
ready the middle of May and the final OK was
still missing. We had to give up and leave be-
cause we wanted to cover one more country:
Hungary.

When we arrived at the Belgrade airport,
Zoran, YU10OFX, and Jan, YU10OBY, were wait-

(Left) Operating YUIBWX from the F

ing for us. Zoran just graduated from the Fac-
ulty of Natural Sciences and he was the chief
operator of the faculty’s club station YUIBWX.
Jan is a college student.

That evening as we checked in the hotel, the
manager noticed in my passport that I was born
in Romania.

“Oh, you are Romanian! I welcome you as a
dear brother,” he said.

“Thank you. I would like to pay for the room.
What kind of currencies do you accept?”

“Any kind, my dear brother.”

“Romanian currencies also?”

“Oh no, we love you, my dear brother, but we
love the dollars even more.”

“OK,” I said, “here are your beloved dollars,
but I want yvou to know that I've quit your dear
family.”

But the Yugoslavs are very hospitable. We
went to see Zoran's club station, YUIBWX,
which is on the top floor of the faculty building.
We contacted this station from New York sev-
eral times and were anxious to see it. At Jan's
station, YUI1OBY, we were shown many rare DX
QSLs. We couldn’t envy him more.

At YUIBKL, a club station of the city of Bel-
grade, we met many of the club operators. This
station was supposed to be at our disposal if we
could have gotten licenses.

Yugoslavia boasts lots of clubs and private
stations using good factory made equipment,
mostly from Germany, Japan and the USA. The
Yugoslavs are the only ones in Eastern Europe
who can travel unrestricted to the West and
they can bring home the best equipment they
can afford. They have to pay very high customs
duty but they are still much better off than the
rest of the “family.”

The YU hams are very active and good oper-
ators. They have plenty of good equipment and
are enterprising people. Then why don’t they
make a few DXpeditions? Albania is right in
their backyard and what a nice place to operate
from.

I recommend a visit to Yugoslavia, especially
to the Adriatic coast, but don’t forget, if you are
on the Balkans, the official wheels move slowly.

[Continued on page 68]

aculty of Natural Sciences of Belgrade is chief operator Zoran,

YU1OFX. (Center) Eva, WA2BAY, visiting Joska, HA5DJ, and his entirely home-brew station, (Left)
Pista is one of the operators of HA5SKFZ, the club station of the Ganz company, manufacturer of elec-
trical equipment.
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BY COPTHORNE MACDONALD,*
WOIORX

lF you run a kilowatt, and your antenna 1is
above or right next to the house, you probably
have that troublesome disease called “RF in the
Shack.” (A common variation is “RF in the
Neighbor’s Stereo.”) Often, the ham gear itself
appears untroubled and there are no problems
until you try to play back an audio tape on the
air, or find that your slow-scan pictures look
better when the transmitter i1s off. Judging from
the comments of many hams, the RFI problem
1s widespread, and cures come hard. This
month and next we’ll look at the problem and
discuss fixes.

Though I certainly didn’t set out to do so,
I've found myself working on RFI problems
for some time. A change of QTH a couple of
years ago settled our family into the second
floor of a frame house. The lot is small, we
rent the place, and the only practical antenna
run puts the shack and living quarters just 20
feet below the antenna. When transmitting. the
house becomes an r.f. test chamber. Among the
pieces of solid state equipment which protested
violently during my first QSOs from this loca-
tion were a color TV set, f.m, receiver/stereo
amp, reel-to-reel tape recorder, cassette re-
corder, and a home-brew SSTV monitor. Mak-
ing all this gear work under the abominable
conditions which exist has nor been my idea of
a fun ham radio project. It will be some con-
solation, though, if what T learned helps vou to
cure your own RFI headaches. The discussion

*P.0. Box 483, Rochester, MN 55901.

A commercially made line choke capable of
handling a couple of amps of a.c. line current.
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will deal primarily with RFI caused by trans-
missions on the h.f, bands, but much of it will
be applicable to v.h.f. and u.h.f, also.

The basics are pretty simple, If the a.c. volt-
age swing between base and emitter of a trans-
istor exceeds 0.1 volt peak-to-peak or so, the
stage amplification gets non-linear. If the volt-
age reaches half a volt, there is rectification at
the base-emitter junction and a “class C” effect
at the collector. The feedback normally used
in audio amplifiers acts to keep the base-to-
emitter swing for audio signals small, even
when the buse-to-ground swing is several volts.
Unfortunately, the feedback doesn’'t usually
work at r.f, because the stage bandwidth is
limited. In this case, then, a few tenths of a
volt of r.f. base-to-ground swing results in a few
tenths base-to-emitter swing, and rectification
results. If the r.f. amplitude is steady, the audio
being amplified becomes distorted. If the r.f.
1s modulated, then the modulation is detected
and amplified as an unwanted audio frequency
signal.

OK, it takes only a fraction of a volt of r.f.
at the base of a transistor to produce an unde-
sirable effect in an audio frequency amplifier
stage. Couple this with a situation such as mine
where the r.f. field intensity 20 feet below my
antenna 1s high—upwards of 30 to 100 volts
per meter when running a KW, It is clear that
even a short lead acting as an “antenna” in that
intense field could deliver the unwanted few
tenths of a volt to the base of a transistor.
Sadly, some very large “antennas” get into the
act; like the a.c. power wiring, the cables con-
necting various pieces of gear together, and
maybe even that ground wire which we've been
told will cool the shack off. Everything conduc-
tive in the field of the antenna becomes *“hot”
to some extent, R.f. voltages are developed,
and when these conductive things are con-
nected together, r.f. currents flow.

Reducing the RF Field

The situation can be pretty depressing, but
it's not hopeless, If confronted with an r.f.-in-
the-shack problem, the first thing to consider
1s the possibility of reducing the strength of
the r.f. field to which the shack, the house wir-
ing, and the plumbing are subjected. Is it pos-
sible to move the antenna further away from
the house? The field strength goes down roughly
as the square of the distance from the antenna.
In my own example then. raising the antenna
from 20 feet above the shack to 40 feet would
have cut the r.f. field strength (and the in-
duced wvoltages) by a factor of 4. Raising it
from 20 feet to 60 feet would have cut the
field to 1/9 of its original level. When you con-
sider that reducing the power level from a KW
to 100 watts would only reduce the field
strength by a factor of 3.16 ( V10), the impor-




tance of getting the antenna away from the
house becomes clear. (The potential problems
caused by indoor transmitting antennas and by
bringing one end of the antenna into the shack
to end feed it are also evident.)

Even if the antenna itself is a sufficient dis-
tance from the house, r.f. will be brought into
the shack if there are antenna currents on the
transmission line. The standard preventive
measures are using a resonant antenna (or in
the case of open wire feed, at least a balanced
antenna) and bringing the transmission line
away from the antenna at right angles. Other
possible aids are a balun at the antenna if it is
coax fed, grounding the coax shield with a
ground rod right at the base of the tower, and
burying the coax.

Grounding

What about grounding the gear in the shack?
Bringing a good driven-rod or buried-metal
ground into the shack is an excellent idea from
the standpoint of operator safety, but rarely
will it act as a good ground at r.f. Figure 1
illustrates the problem. Let's assume that the
ground itself is near perfect—driven stakes,
buried radials, and all. Let's assume that the
lead up to the shack is half inch diameter (4/0
gauge) copper cable having a d.c. resistance of
less than .001 ohm. At 60 Hz it’'s a beautiful
ground, but on 20 meters it's worthless. Sixteen
feet is roughly a quarter-wave at 14 mHz. Even
though the bottom end is solidly at “ground,”
the impedance to ground at the shack end will
be hundreds or thousands of ohms. We're trying
to get an r.f, ground in the shack by tying the
gear to the top of a 4 wave antenna, and that
ain’t gonna work! Even on 10 meters where the
length is ¥4 wave, the radiation resistance of
this ground lead will result in a *‘resistance-to-
ground” at the shack of several tens of ohms.
The main point here is that unless your gear is

Driven ground rod

Fig. 1—A ground that isn't a ground (at least
at 14 mM2).

lined up against the basement wall and you
drive your ground rods horizontally into the
ground through holes in the wall, there is no
such thing as a really low impedance r.f.
ground in the shack.

Even if an absolute “ground” is unattainable,
many RFI probiems can be solved by getting
all equipment cases and chassis at the same r.f.
potential. A compact arrangement with trans-
mitter, receiver, linear amp, SSTV gear, tape
recorder speech processor, scope, etc., physical-
ly close to each other is a good start. Then the
game is to bond the chassis of all these units
together in the lowest impedance way possible.
Copper sheeting of the type used in roofing
work can be useful. If the units are lined up
side by side on a table, a long copper sheet,
perhaps a foot wide, can be put under the units
and each unit connected to it with a short
length of braid or copper strap. If the units
are mounted on shelves, bookcase style, a cop-
per sheet can be mounted vertically behind the
shelves, and the units grounded to it. The cop-
per sheet should be connected to a good d.c.
ground such as a cold water pipe or driven
ground rod, but this is for safety, not real r.f.
grounding. This ground connection should be
made at the same point on the sheet as the
transmitter (or linear amp) connection so that
any antenna currents on the outside of the
coax will flow directly into the ground lead
and not through the copper sheet,

RF on the AC Line

One evening, with the lights off during an
SSTV transmission on 75 meters, I saw the hall
light glow dimly even though the light switch
was off. That is r.f. on the power line! Even if
your case is not as severe, the chances are that
r.f. pickup on the a.c. wiring will be at least
part of your RFI problem. There are two ap-
proaches to keeping this r.f. out of the insides
of that solid state gear. If you have managed to
consolidate all your equipment compactly
around one of those copper sheets, you might
try filtering the a.c. going into a multiple outlet
strip, and plug all equipment into that strip.
Figure 2 illustrates this approach. The chokes
limit the r.f. current that can flow, and the by-
pass capacitors provide a low impedance r.f.
path from the copper sheet to both sides of the
a.c. line going to the outlet strip. The cords for
the individual pieces of gear should be hanked
up short so that they don’t act as antennas. The
choice of r.f. chokes will depend upon the total
power consumed by the gear. J.W. Miller type
7828 chokes are rated at 20 amps (and 200
wh). Alternative chokes could be made by
winding 20 feet or so of No. 10 or No, 12
Formvar coated wire on 2 or 3 inch diameter
forms. It 1s important to mount the chokes so
they present no shock hazard, and no danger
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L=Rr choke capable of handling total current required by

line units plugged into outlet strip. (See text)

C=0.01 mf at 150v.a.c., Centralab CI-103 or equivalent.

Water pipe or
earth ground

a.c. outlet strip

|'F_I

= s

|

Fig. 2—An approach to eliminating RFl in inter-
connected units by filtering the a.c. line and

of fire in case of a short circuit. Installing a
main power switch on the line side of the filter
1S not a bad idea either.

The other approach is to filter the a.c. input
of each individual piece of equipment which
exhibits RFI symptoms. This approach is nec-
essary for pieces of gear such as stereos and
a.m./f.m, radios which are not part of the
shack equipment. The approach may also be
necessary in stubborn cases where the first
approach has been tried, but interference per-
sists. The details appear in fig. 3. A commer-
cially available choke is mentioned, but you can
roll your own with 18 gauge Formvar covered
wire. Wind five to ten feet of wire on any con-
venient form (from % to % inch diameter)
to make each choke. The chokes may even be
outside the chassis. An easy approach here is to
split the zip cord line cord into two separate
insulated wires while still leaving the a.c. plug
attached, Wind each wire around its own core.
A ferrite or powdered iron core is ideal, but
using air core forms of any convenient diameter
will usually give sufficient inductance. (In cases
where the RFI is strong, and the inductance is
less than optimum, it may be necessary to add
one or two additional .01 mf capacitors in
parallel with the ones shown.) The a.c. plug—
which will be very close to the chassis after
this procedure—can then be plugged into the
socket of an a.c. extension cord to bring power
to the unit.

A few words of caution, The ceramic capaci-
tors specified are U.L, recognized for a.c. line
operation. If you can’t locate this type, be sure
to use capacitors having a rating of at least
1600 v.d.c. Also, with transformer powered
equipment, be sure to ground the chassis to a
water pipe or driven ground. If not grounded,
the chassis will float at 55 v.a.c. The capacitors
limit the current to less than 1 ma, but even
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using a wide copper sheet to provide a low
impedance ground connection between all units.

that 1s enough to produce an uncomfortable
shock if you have one hand on the chassis and
the .other on grounded metal. This 55 volts can
also pop transistors if you start patching un-
grounded units together, Transformerless, line
operated, equipment such as many TV sets
should not be grounded. Their chassis are al-
ready hot with a.c. directly from the line. These
units are safe because the cabinets have been
designed to eliminate the possibility of bodily
contact with the chassis.

If you get this far and your problem still
isn’t solved, don’t get too discouraged. Next
month we’ll talk about ways of taming pickup
on interconnecting cables, r.f, suppression in the
audio amps themselves, and take a look at
some specific cases.

Vy 73, Cop, WPORX
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Filtered a.c. 10

Chassis groun circuitry

L=100mh, 0.216 ohms, J.W. Miller 5250, Suitable for unit
drawing up to 200 watts or so. (See text)
C=0.01mftd at 150v.a.c., Centralab Cl 103 or equivalent

Fig. 3—An a.c. line filter which may be installed
inside a unit troubled by RFI.
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LOW-LOW POWER OPERATING
BY ADRIAN WEISS,* KSEEG

Field Day Results

Well lads, Field Day 1974 was really a hot
one for the QRP, gang. I'd venture to say that
a greater number of fellows got their feet wet
with less than five watts this year than ever be-
fore—almost doubled the number of entries for
the coveted Milliwatt Field Day Trophy! Before
I get into the rundown from the operators them-
selves, let me take a moment to lament my
miserable showing.

Everything went perfectly for me—Ilast year
I had taken care to coil all the antenna wires,
leads, guy lines very neatly, so it came apart
beautifully. Likewise, three tosses of a brick put
my guy lines over the exact branches that I
aimed for, and the 80ft “8JK” was aloft at 50ft
with no sweat. Loaded up beautifully. The KE-93
receiver had been converted to solid state and,
with its 14 tuned circuits plus double conversion
gain, it just sliced the unwanted sidebands “outa
sight”! My 80-15 meter FET v.f.o. rig (published
in ham radio, July, 1972), had been redesigned
with a new r.f. driver section and a 2N5590 final
which could perk out 10 watts easily. I suppose
this part went just too well. Propagation got me!
Unbelievable short skip just hung my low angle
signal out beyond optimum areas—I was even
working guys in IA on 20 meters! It was real
work though. Had no trouble in working a ZL2
on 20—a 3 X3 call and quick exchange and that
was it! But alas, anything in between was hard
to work. But wait until next year! Nuts.

Of course, good old Murphy was on the scene,
particularly for WN3UDS. For those of you who
had problems and gave up, read on and learn the
true QRP, attitude: “I was racing to complete
my HW-7 for FD but Murphy, in the guise of a
leaking hot water tank in the house, almost
QRT’d the whole project. I finished the water
tank and HW-7 with only two hours left in the
contest! So, there was no time to erect an ex-
tensive image-plane vertical as I'd planned, and
a deluge outside at the time was surpassing the
previous deluge inside from the water tank. I
had to settle for a 3 wavelength end-fed wire. I
coasted the VW partway down the driveway, put
the wire out the window to a tree branch (aver-
age height—about 3ft!), and a screwdriver in
the lawn served as my ground. The batteries were

*213 Forest Ave., Vermillion, SD 57069,

putting out less than 10 volts in the transmit
mode, but I managed three big QSO’s (MI, ONT,
OH). W8TO/8 answered my CQ and gave me a
599! He still insisted on 599 when I told him
that I was QRP,. So much for QRP, QSO’s
numbers 2-4. Number one was 5T5C]J, but that’s
another story!”

QRP, was well represented at the top of the
nation’s mountain peaks by two units—one led
by W7Z0OI which manned seven complete sta-
tions at the top of a mountain out in ORE. The
other involved W6JTH and WAG6VBA tackling
the 14,000ft Mt. Shasta in CA. For you city-
slickers who consider it hard work to drive the
generator/station van out into a pleasant mea-
dow, read on. Dick (W6JTH) writes: “The small
town of Mount Shasta lies at the mountain’s
base at slightly over 3000 ft. Between eight and
nine we had breakfast there, registered with the
police department (which handles lost climbers),
and headed off for the ski area from which the
actual climb would begin. From 8000ft level
we climbed in stretches typically lasting half an
hour, interweaving them with rest stops of the
same duration. By late Friday we had reached
the lower end of a crumbly knife edge at about
12,000ft. With a certain amount of mountain en-
gineering two platforms suitable for sleeping
were exacted from the mountain. Dinner was
prepared using snow scooped from a patch about
twenty-five feet below our makeshift camp. The
platforms served well enough that we overslept

Results:
Milliwatt Field Day Trophy 1974

Stand-
ing Station

WOIYP/
WOZHN
WA3HBT 248
K1GAX 152
WSTVW 151
KS8EEG/$ 120
WASWYO 103
WSNDG 76
W6JTH

WA6VBA 93
K6GKU 115
WBILKC 68
WNSOSM 91
WBSIOG 49
VE3EC] 55
W9PNE 50
WA2TLQ 72
K4BNI 60
WA2KTW 38
WN3UDS 3

Power
Mult.

Number

of QSR’s Score

439 2784
1638
1120.5
1056
870
768

720

LRI SN R
LA

708
690
660
546
517.5
480
450
432
360
228
172.5

hpbbhbhbhbhbubunb b

Scoring: QSO’s X power multiplier (X 4
under 5w out, X 5 under 1w out) X 1.5 bat-
tery power + 150 bonus for complete port-
able setup away from home shack.
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W6JTH/WAGVBA location for 1974 Field Day.
Mt, Shasta peak in the background, tent fore-
ground. Backpacks can be seen to the left of the
tent. Ski-pole holding end of dipole visible to
right of tent. Now, fellas, how’s this for comfort!

the next morning. The final climb to the summit
required negotiating the remainder of the knife
edge. which we eventually chose to by-pass at
the expense of several hundred feet in elevation,
and slowing but patiently walking up the last
thousand vertical feet on a wide snow and ice
covered slope. Below the true summit of Mt.
Shasta is a relatively flat, quarter-mile long,
windswept area known as Misery Ridge. Al-
though operation from the 14,162ft peak would
have been aesthetically more pleasing, its pinna-
cle nature and severe winds whipping the moun-
tain top made Misery Ridge a much more at-
tractive alternative.

By 1230 the tent had been erected and some of
the antennas were being installed. A bamboo pole
carried from the car, and a long plastic tube re-
moved from a defunct slalom course at the ski
area provided end supports for the trap dipole
which was oriented for Pacific Coast coverage.
Sometime later, the 40 meter dipole was in-
stalled over the other support for improved
radiation on that band toward the east. Contest
work began shortly after 1300 and continued un-
til about ten that evening, when a combination of
band conditions, sore backs, and numbing cold
did in both operators. The wind which had
greeted us upon our arrival on Misery Ridge at
noon Saturday blew through the night, increas-
Ing in ferocity with each hour. Gusts tore at the
tent fabric raising a cacophony of noise and
throwing tiny frost particles—moisture which
had condensed and frozen on the tent walls—
about the inside of the tent as though we were
in the midst of a small blizzard. Sleep was vir-
tually impossible but we did get some rest.

Toward morning the support poles on the
windward side of the tent separated and the blue
nylon fabric began to cave in. With the little
available light is was possible to venture out into
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the 20° temperatures and 30 mile wind to make
repairs. Although it was not yet 0500, there
seemed no prospect of finding the sleep that had
been so elusive during the night, so we resumed
FD operations. Band conditions were not good—
long skip was definitely in on 40, a state of affairs
which has always been intriguing for us as QRP,
operators but which has resulted in no success
in making contacts—but there was hope condi-
tions would improve. After forty-five minutes of
fruitless calling, we made our first Sunday con-
tact. As skip shortened, QSO’s became more fre-
quent and by mid-morning they were following
at a very satisfactory rate.

In terms of operating, 40 proved to be the
most reliable throughout the contest period. Brief
forays on 20 and 15 netted four QSO’s per band
at a discouraging rate. On both higher bands,
many signals were being received, but few would
respond to our calls. For 93 contacts, this all
may seem like a lot of effort. From the FD point
of view, however, we doubled our 1973 score
and have found another mountain which serves
admirably as a communications site. From the
mountaineering side, any 14,000ft peak is a
challenge and the panoramic spectacle from the
top of Mt. Shasta is unsurpassed. There are still
ten remaining 14,000ft peaks in CA awaiting us
for future years; in the meantime, upgrading and
testing of the equipment for mountain hamming
goes on.” Thanks much to W6JTH and WAG6-
VBA for this report—you’ve won the admiration
of amateurs the world over! I don't suspect you'll
get too many converts though! Takes a real man!

Let me run some other comments by you.
de . .. WA3HBT: “My plan was to use s.s.b.
first and then a combination of c.w. and s.s.b.
with the Argonaut. Antennas were all dipoles
with an average height of 40ft, plus one long-
wire through a matchbox. I got off to such a
good start on s.s.b. that I decided to stick with. I
dislike mixing modes. Ended up with 61 s.s.b.
QSO’s on 15, 108 on 20, 20 on 40, and 59 on 75
—all with 2.5 watts s.s.b. to dipoles!!! I enjoved
this FD the best ever. Next year I plan a rotable
quad. I'm being spoiled by the Argonaut—it's
a good little machine!”" de ... W@IYP: “I am stll
surprised that we did so well using only a 135ft
center fed antenna with 300 ohm open line to a
kw matchbox. The wire was strung from the top
of the Long Lake watertower to a telephone pole.
The low end was 201t high and the other about
120ft up. A very nice setup.” de ... WASWYO:
“"We were sure disappointed in our 40 meter
efforts and aim to get with a big 40 meter an-
tenna for next vear's FD effort!”" de ... VE3EC];
“My antenna tree was a tall basswood standing
60ft above the surrounding cedars and birch on
a lakefront. This large tree was leaning in the
direction of my tent and was rather weak near
its base, so when the windstorm came I had to

[Continued on page 70




cMORE ‘THAN THREE YEARS AGO,
HEATH ‘ENGINEERS ACCEPTED
THE CHALLENGE ‘TO DEVELOP

A COMPLETELY NEW

- APPROACH TO AMATEUR
RADIO ‘DESIGN.

‘THE RESULTS SOON WILL BE
HEARD WORLD-WIDE.
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SB-104...the most advanced design
in amateur radio

All the modern circuitry, built-in features, high
performance, and honest operating conveni-
ence you have wanted for years...here today.

Completely solid-state...from front end to RF
output, with over 275 advanced solid-state de-
vices, including 31 ICs, 75 transistors and 171
diodes. The result is a design that runs cooler,
quieter, better, longer. The four finals are to-
tally protected.

Totally broadbanded. The new 104 means in-
stant QSY. You can go from CW on the low end
of 80 to USB on the high end of 10 in seconds
...with perfect tune. Gone are the bothersome
Preselector, Load and Tune controls. Just
choose the band, dial in the operating fre-
quency, select your mode...and go!

True digital readout. The new SB-104 provides
6 digits of large, bright, easily read frequency
information...with resolution down to 100 Hz
on all bands. And unlike other so-called digital
readout systems that interpret just the VFO
frequency, the SB-104 incorporates true digi-
tal frequency measurement circuitry that takes
into account all three frequencies: VFO, HFO
and BFO. What you see is where you are...
always.

Total operating convenience. The front panel
iIs clean, well-labeled and easy to use. The
large spinner knob on the VFO delivers about
30 kHz per revolution. To the right of the VFO
knob are controls for Drive Level, Bandswitch
and the switched (Off-fast-slow) AGC to suit
various operating conditions. Pushbuttons se-
lect mode (USB/LSB/CW), a Tune button for
loading linear amplifiers, a Hi-Lo power switch,
and Power on-off switch. On the left of the
VFO knob are controls for audio and RF gain,
jacks for a PTT mike and phones, and push-
buttons to monitor input DC voltage, ALC ac-
tion and relative power on the front panel
meter. The built-in VOX can be switched in
and out with another pushbutton...and we've
put the VOX gain and delay controls on the
front panel, too. And, if you've installed the
optional Noise Blanker, a front panel push-
button switches it on or off.

Available December

Performance-plus! The SB-104 is more than
convenient to use...it's a pleasure. The trans-
mitter delivers a solid 100 watts output in the
high power position; for QRPers the output can
be switched to one watt instantly with the
front panel pushbutton.

The broadband receiver performance is spec-
tacular...carefully designed to minimize cross-
modulation and intermodulation; active devices
are kept to a minimum ahead of the highly
selective crystal filter. Adjacent signal over-
load is negligible, yet sensitivity is better than
1 u«V. And there is a 15 MHz WWV receive
position on the band switch.

Easy assembly and alignment. We believe the
new SB-104 is the most sophisticated amateur
radio transceiver on the market. It has over
2800 parts, consequently it won't go together
in just an evening or two, (we have averaged
about 50 hours in pre-production assembly).
But it does go together easily, easier than any
we've ever offered. All but a handful of the
components mount on one of the 15 glass
epoxy boards, and two wiring harnesses elim-
inate most of the point-to-point wiring. Eleven
of the boards plug-in for easier assembly, and
/ of them can be extended out of the chassis.

And still more features! The SB-104 will oper-
ate directly from a 12V automobile electrical
system. For fixed station use, just hook-up the
new HP-1144 supply. Complete back panel in-
puts and outputs...see feature photo on right
page. And, we've even designed-in a place on
the readout panel where you can light up your
call sign when you build the SB-104...we give
you all the letters and numbers you need todo it.

This is the transceiver you’ll be hearing world-
wide. Years ahead of every other...at any price.
The SB-104...it belongs at your operating po-
sition.

AR S85-104. 31 1he: . ... oo I ey 669.95
Kit SBA-104-1, Noise Blanker, 1 Ib.,
MOHADID ... chicmonantnate Dt tunul 24.95

Kit SBA-104-2, Mobile mount with hinged rear,
telescoping front support, 11’ cable, power re-
lay, and circuit breaker, 6 Ibs., mailable. $34.95
Kit SBA-104-3, 400 Hz CW crystal filter,

30, TERARIG - . Sl o O e e . 34.95




$B-104 SPECIFICATIONS — TRANSCEIVER SECTION — GEN-
ERAL OPERATION: Frequency Coverage: 3.5 MHz through 29.7
MHz amateur bands, 15 MHz WWYV receive only. Frequency
Stability: Less than 100 Hz/hr drift after 30-min. warmup;
less than 100 Hz drift for ==10% change in primary voltage.
Modes of Operation: Selectable upper or lower sideband
(suppressed carrier) and CW. Readout Accuracy: Within
+200 Hz =1 count. Audio Frequency Response: 350 to 2450
Hz =75 Hz (6 dB bandwidth). Dial Backlash: 50 Hz max.
Pnone Patch Impedance: 4 ohm output to speaker; high im-
pedance output to transmitter. Power Requirements: 13.8
VDC nominal (max. 16 VDC) at: Receive: 2 amp. Transmit:
low power: 3 amps.; high power: 20 amps. TRANSMITTER:
RF Power Output: High Power (50 ohm non-reactive lead).
SSB: 100 watts PEP =1 dB; CW: 100 watts =1 dB. Low
Power SSB: 1 watt PEP (minimum); CW: 1 watt (minimum).
Output Impedance: 50 ohms, less than 2:1 SWR. Carrier Sup-
pression and Unwanted Sideband Suppression: 55 dB down
trom 100 watt single-tone output at 1000 Hz reference.
Harmonic Radiation: 45 dB below 100 watt output. Spurious
Radiation: —50 dB within =3 MHz of carrier; —60 dB farther
than =3 MHz from carrier, except —40 dB at 3.39 MHz on
80 meter band. Third Order Distortion: 30 dB down from
two-tone output, reference at 100 watts PEP. Transmit/Re-
ceive Operation: SSB: PTT or VOX; CW: Keyed-tone VOX or
manual. CW Side-Tone: Internally switched to speaker or
headphones in CW mode. Approximately 700 Hz tone. Micro-
phone Input: High impedance with a rating of —45 to —55
dB; approx. 25K ohms to match Heath desk-type microphone.
RECEIVER — Sensitivity: Less than 1.0 microvolt for 10 dB
signal-plus-noise-to-noise ratio for SSB operation. Selectivity:
2.1 kHz minimum at 6 dB down, 5 kHz maximum at 60 dB
down. (2:1 nominal shape factor). CW Selectivity: (with ac-
cessory CW filter) 400 Hz at 6 dB down; 2 kHz max. at 60
d8 down. Overall Gain: Less than 1 microvolt for 0.5 watt
audio output. Audio Output: 2.5 watts into 4 ohms, 1.25
watts into 8 ohms, at less than 10% THD. Low impedance
headphones (4-8 ohm). AGC: Less than 1 millisecond attack
time; switch selectable 100 usec. and 1 msec. release, and
OFF. Intermodulation Distortion: —65 dB min. Image Rejec-
tion: —60 dB min. IF Rejection: —60 dB min. Internally Gen-
erated Spurious: Below 2 microvolt equivalent antenna in-
put, except at 3.65, 3.74, and 21.2 MHz. MECHANICAL —
Front Panel Controls/Switches: AGC — Off, Slow, Fast; AF
Gain; Microphone Jack; Headphone Jack; Main Tuning; Mic/
CW Level; Vox Gain; vox Delay; Band Switch. Pushbuttons:
ALC (Meter); 13.8V (Meter); Relative Power (Meter); 100 Hz
Emsahle}; Noise Blanker (On/0ff); LSB (Mode); USB (Mode);
W (Mode); Tune; Hi/Lo (Power Select); VOX (On/0ff); PWR
(On/0ff). Rear Panel Controls/Sockets: Anti-Trip; Sidetone
Level; Linear Amplifier ALC Input; Phone Patch Input; Phone
Patch Output; Key (CW) Input; Ipaaker (4 ohm) Output;
Spare (2); Receiver Audio Input; VFO Input; VFO Output; IF
Output; Driver Output; Ground Post; Power Plug; Accessory
Socket (includes relay output); Antenna Input; Receiver An-
tenna Input; Common/Separate Antenna Switch. Dimensions:

53" H x 14'%,"” W x 13%"” D. (Less knobs, feet a d
nectors). Weight: 20 Ibs. 7 { t and con

The SB-104 output board and final transistors

are warranted for one full year.

HP-1144 SPECIFICATIONS — Output Voltage: 13.8 VDC regu-
lated (Adjustable from approximately 11 to 16 VDC). Maxi-
mum Output Current: 20 amperes, Intermittent. 8 amps con-
tinuous. Transistor Integrated Circuit and Diode Comple-
ment: 2N3643 transistor; 2N3055 transistor; 40411 pass
transistor (2); MFC6030 regulator IC; 1N4002 silicon diode;
MDA990-2 bridge rectifier, Power Requirements: 110 to 130
VAC @ 6A or 220 to 260 VAC @ 3A, 50/60 Hz maximum.
Dimensions: 5%2"” H x 94" W x 10%” D. Regulation: Less
than 2% output voltage variation from no load to 20 am-
eres. Ripple: Less than 1% at 20 amperes. Fuses: 7-amp,
ZAGI'IJ slow-blow primary. 20-amp, 3AG, output. Net Weight:
3 Ibs.

SB-604 SPECIFICATIONS — Speaker Size: 5” x 7” oval. Voice
Coil Impedance: 3.2 ohms. Frequency Response: 300 to 3000
Hz. Magnet Weight: 3.16 oz inet: Aluminum with gray
wrinkle finish. Dimensions: 74”7 H x 10)4” W x 14”7 D,

SB-644 SPECIFICATIONS — Frequency Coverage: 5.0 — 5.5
MHz allowing 80, 40, 20, 15, 10 meter operation in the
SB-104. Frequency Stability: Less than 100 Hz drift per hour

SPECIFICATIONS

after thirty minute warmuﬂ. Modes of Operation: Remote
VFO: Main VFO; Receive Remote/Transmit Main; Receive
Main/Transmit Remote; Crystal frequencies (2) (crystals not
supplied). Dial Backlash: 100 cycles max. Power Require-
ments: 11V and 13.6V at 500 mA from the SB-104. RF Out-
put: 0.34 to 0.4V RMS over 5 to 5.5 MHz into a 50 ohm load.

SB-634 SPECIFICATIONS — CLOCK — Display: Six full digits.
Time Base: 24 hours. Accuracy: Determined by accuracy of
power line frequency. TIMER — Display: Three full digits.
Time Interval: 10 minutes with automatic reset. Manual
reset at any portion of 10-minute period. Accuracy: Deter-
mined by accuracy of power line frequency. Signal: Visual
only or both visual and aural; switch selected. RF POWER/
SWR METER — Fre?uencr Range: 1.8 to 30 MHz. Wattmeter
Accuracy: +=10% of full-scale reading. Power Handling Capa-
bility: 2000 watts (maximum). SWR Sensitivity: Less than
10 watts. Impedance: 50 ohm nominal. SWR Bridge: Contin-
uous to 2000 watts P.P. Connectors: UHF type S0-239.
PHONE PATCH - Circuit: Telephone hybrid circuit. Allows
voice control or manual operation. TELEPHONE LINES — In-
put Impedance: Approximately 600 ohm. Null Depth: At least
30 dB isolation between transmit and receive circuits. Re-
ceiver Impedance: Effective match from 3 to 16 ohm.
Transmitter Impedance: 600 ohm or higher impedance out-
put. GENERAL — Meter: 100zA movement. VU readings for
phone patch monitoring. Null depth indication. RF power
output, relative power, and SWR readings. FRONT PANEL
CONTROLS — Timer: Off, Visual, Aural Visual. Reset: Push-
button switch. Patch Gain: Transmitter, Receiver. SWR: Sen-
sitivity. Mode: SWR, Forward and Reflected. 2000 W and
200 W. Phone Patch. Rear Panel Controls — Clock: Time
hold, minutes set, seconds set. Null Adjust control; Null-
Monitor switch; C adjust control; R adjust control. Power
Requirements: 120/240 VAC, 50/60 Hz, 15 watts.

SB-614 SPECIFICATIONS — RF SAMPLING SECTION: Fre-
quency Coverage: 80 through 6 meters (3.5 — 54 MHz). RF
Power Limits: Exciter input (50 — 75 ohm) 10 to 300 watts;
Antenna input (50 — 75 ohm) 10 to 1000 watts (up to
1500W PEP). Insertion Loss: Negligible. VERTICAL AMPLI-
FIER: Input Impedance: 1 Megohm shunted by 75 pf. Sen-
sitivity: 60 mV rms/Ya” vertical deflection. Attenuator: 2
position; x1, 2 volts rms max. input; x10, 20 volts rms
max. input. Frequency Response: 10 Hz to 50 kHz +3 db.
HORIZONTAL AMPLIFIER: Input Impedance: 1 Megohm
shunted by 50 pf. Sensitivity: 50 mV rms/Y4” horizontal
deflection. Frequency Response: 10 Hz to 3 MHz =3 dB.
SWEEP GENERATION: Type: Recurrent, automatic sync. Fre-
quency Range: 10 Hz to 10 kHz in three ranges. GENERAL:
CRT: 3RP1/A flat face, green, medium persistence phos-
phor. Graticule: .250 inch squares 6 x 8 (1.5 x 2.0 inches
total viewing area). Power Supplies: All solid-state recti-
fiers. All amplifier supplies regulated. Power Require-
ments: 110-130 or 220-260 VAC, 50/60 Hz, 35 watts. Front
Panel Controls: Intensity — Off-on; Mode — SSB, TRAP,
CROSS; Focus; Vertical Gain; Vertical Position: Horizontal
Gain; Horizontal Position; Sweep — variable; Range — 100
Hz, 1 kHz, 10 kHz. Rear Panel Controls: Astigmatism; Verti-
cal attenuator —X1, X10. Rear Panel Connectors: Antenna:
S0-239; Exciter: Phono; Vertical Input: Phono; Horizontal
Input: Phono. DIMENSIONS: 712” H x 10%” W x 1514”D.
Net Weight: 12 Ibs.

S$B-230 SPECIFICATIONS: Band Coverage: 80, 40, 20, 15 and
10 meter amateur bands. Maximum Power Input: 1200 W
PEP SSB; 1000 W CW; 400 watts RTTY/SSTV. Duty Cycle:
$SB: continuous voice modulation; CW: continuous (max. key-
down time 30 seconds); RTTY/SSTV: 50% (max. transmit time
10 minutes at 400 watts). Driving Power Required: |less than
100 W. Third Order Distortion: —30 dB or better. Output Im-
pedance: 50 ohms at 2:1 SWR max. Input Impedance: 52
ohms at 1.5:1 SWR max. Meter Switch: Exciter only; Relative
Power: Plate Current; Grid Current; High Voltage. Front
Panel: Load; Tune; Band; Relative Power sensitivity; Power
switch; Meter switch. Rear Panel: ALC output; Exciter re-
lay; RF input; RF output; Ground lug; Fuse; Line cord.
Tube: Type 8873. Zero signal plate current: 25 mA. Power
Requirements: 120 VAC, 50/60 Hz, 14 A max. 240 VAC,
50/60 Hz, 7 A max. Dimensions: 1434” W x 16” D x 7" H.
Net Weight: 3314 Ibs.

HEATH
Schiumberger

HEATH COMPANY
BENTON HARBOR,
MICHIGAN 49022
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NEW SYSTEM-ENGINEERED

SB-604 Station Speaker-

Designed and styled to match the new SB-104
Transceiver, the cabinet is large enough to
house the HP-1144 AC Power Supply. The 5"
x 7”7, 3.2 ohm speaker is response-tailored for
SSB. Connector cable & plug are included.

Kit SB-604, Speaker & cabinet,

8 Ibs., mailable

This new 120 V/240 VAC operated supply pro-
vides the 13.8 VDC required by the new SB-104
Transceiver. The full-wave bridge circuit has
triple Darlington regulation with an integrated
circuit which samples, compares, and auto-
matically adjusts transistor bias to maintain a
fixed output level. Output is remotely sampled
at the load end of the power cable, thereby
compensating for voltage drop across fuse and
cable, to provide almost no change in voltage
from no load to full load conditions. A cable
and socket provide output power and a series
connection to the SB-104 remote on-off switch.
The generous heat sink fits on the back of the
supply, and the entire unit may be mounted
within the SB-604 speaker cabinet.

Kit HP-1144, fixed-station supply,
28 Ibs., mailable

SB-634 Station Console

Five station accessories in one!

24-hour digital clock: six half-inch gas dis-
charge digits indicate hours, minutes and sec-
onds. The clock runs continuously, as long as
the console is plugged in.

Ten-minute ID timer: Three gas discharge
digits indicate minutes and seconds up to 9:59.
At ten minutes the timer recycles and provides
either a visual alarm or both visual and audi-
ble alarms. Pushbutton zero reset.

HP-1144
Fixed-Station
AC Power Supply

RF wattmeter: The big meter delivers measur-
ing capability of either 200 watts or 2000 watts
full scale. 160 through 10 meters.

SWR bridge: Push a button to measure SWR.
Separate front panel SWR sensitivity control.

Phone patch: The hybrid patch can be used
either manually or with VOX control without
switching connections. VU capability on the
meter and separate front panel controls to ad-
just transmitter and receiver gain independ-
ently. Line isolation can be adjusted with a rear
panel control.

RESB-034, 14 IDS. ......co0c000000ns 179.95

SB-644 Remote VFO

Designed exclusively for the new SB-104. The
new SB-644 provides serious DXers with really
useful split transmit/receive capability. With
the ““104/644"° combination, you aren’'t fre-
quency limited in any way — the transceiver
can be at one end of the band, the remote VFO
at the other end.

Multi-mode capability. The ‘644" allows trans-
ceive operation on either itself or the “104"...
transmit on the “104" and receive on the ‘644"
...receive on the “104"” and transmit on the
“644"". And you can use either of the two crys-
tal positions in the 644" for fixed-frequency
control.

Easy pushbutton operation. Front panel push-
buttons on the 644" control all transceive,
transmit and receive modes on both the “104"
and the remote VFO. No switching on the “104"
IS necessary. Status lamps behind the window
indicate frequency-control mode.

Digital readout in the SB-104. Although the
SB-644 includes a linear dial on its front panel
to get you into the right frequency area, actual
frequency readout takes place in the 104",
The display automatically changes to the cor-
rect frequency as you go from transmit to re-
ceive.

Kit-built VFO.The “644" uses the same kit VFO
as the new SB-104. And thanks to the true
digital frequency readout in the “104”, con-
cern about dial VFO linearity problems is a
thing of the past. If you work serious DX with
your new SB-104, you'll want the new 644",

R DB o oo 4o ion oo e e m el 119.95



SOLID-STATE ACCESSORIES

SB-614 Station Monitor

How clean is your signal? With the SB-614,
you'll know. It monitors transmitted SSB, CW,
and AM signals up to 1 kW from 80 — 6 meters.
The highly visible 1¥2 x 2" CRT, with push-pull
drive for a keystone-free, sharp, clean trace,
indicates a wide variety of common operating
problems. non-linearity, insufficient or exces-
sive drive, poor carrier or sideband suppres-
sion, regeneration, parasitics and CW key
clicks. The manual includes 40 CRT display
illustrations and explanations.

Complete controls. All standard scope control
functions are available in the “614"...Vertical
Gain & Position, Horizontal Gain & Position,
Focus, Mode (SSB, Trapezoid & Cross for
RTTY Mark/Space adjustments). The improved
recurrent, automatic sync-type sweep genera-
tor is adjustable in three ranges from 10 Hz to
10 kHz. Front panel control gives 11 steps of
attenuation. For limited test applications the
“614"” can be used as a normal scope, and
provides 10 Hz to 50 kHz bandwidth, good sync
and high input sensitivity. A rear panel 10:1
vertical attenuator provides extra convenience.

Additional features include all solid-state de-
sign; rear panel Astigmatism control; standard
horizontal and vertical inputs for use as a
scope; exciter and linear inputs/outputs. Cir-
cuit board/wiring harness design makes as-
sembly fast and easy. What kind of signal do
you have? Order your new SB-614 today and
Know.

PRI 7. T 165 b a B o s m e o b 139.95

SB-230 Conduction-Cooled
1 KW Linear

Strong and silent. The new 230" uses a husky
Eimac 8873 triode in proven, stable, grounded
grid circuitry to deliver up to 1200 watts PEP
SSB, 1000 watts CW input from less than 100
watts drive. And the 230" is also rated at 400
watts input for slow-scan TV and RTTY. A mas-
sive heat sink eliminates the need for a fan.

Complete operating convenience. On the front
panel of the new SB-series low profile cabinet
you'll find all controls at your fingertips for
easy operating. Bandswitching is done with a

single knob...Load and Tune controls are
clearly marked. Full metering facilities.

A full complement of built-in safety features.
The cabinet features microswitch interlocks on
both the top and bottom to shut down the pri-
mary power when the cabinet shells are re-
moved. Front panel status lights indicate Hi
Temp, Exciter and Delay. The heat sink for the
8873 is temperature monitored; if the tempera-
ture rises too high, a thermal circuit breaker
opens, the linear shuts down and the Hi Temp
light goes on. The Exciter light indicates that
the linear is running straight through, without
amplification. To allow the tube sufficient time
to warm up, a delay circuit is built-in. When
warm-up is completed, the Delay light goes
out. The On-Off switch also includes a built-in
circuit breaker for the primary side of the
power transformer. And the cathode of the
tube is fused for additional protection.

Easy assembly. The new SB-230 goes together
in 15 to 20 hours. No alignment is necessary.

The new SB-230, styled to match the SB-104
transceiver, delivers all the features and per-
formance you've come to expect from Heath.

We think you will agree it's the greatest value
in modern linears.

KR SEB-290, 40 D8, .....c 00005 saea 319.95

GET FULL DETAILS
Send for the new FREE a
1975 Heathkit Catalog. 3%

HEATH COMPANY, Dept. 12-11
Benton Harbor, Michigan 49022

Please rush my FREE Heathkit Catalog.

Name._

Address

City ___ __ State Zip_______

*Mail order prices; F.0.B. factory
Prices & specifications subject to change without notice.
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Completely solid-state design...including the
finals. Over 275 solid-state devices, including 31
integrated circuits. The SB-104 output board and
final transistors are warranted for one full year.

CHECK THESE ADVANCE
DESIGN FEATURES:
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True digital readout. Six 2” gas-discharge dis-
plays deliver resolution down to 100 Hz with
across-the-room visibility.

Completely broadbanded. Neither the transmit-
ter nor receiver sections require tuning from 3
to 30 MHz...instant QSY from 80 to 10 meters
IS a reality.
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Complete back-panel connections: Phone patch
in & out; auxiliary audio input; speaker; key;
ALC; VFO in & out; driver out; IF out; accessory
plug;, power plug; two spare jacks; separate
transmit & receive antenna jacks.

IFT

Circuit board construction. Most components
mount on 15 circuit boards for easy assembly.
The seven major boards can be extended out of
the chassis for adjustment or troubleshooting
while rig is operating.

New noise blanker plugs into SB-104 & solves
the ignition noise problem. Provides up to 50
dB of effective blanking. Rep rate 10 to 2000
pulses/sec.; pulse widths 1 to 250 usec.




dNaennds

BY WILLIAM 1. ORR,* W6SAI

“My friend, you look very sad.” Pendergast
tossed aside the copy of Appliance Operator
magazine he had been reading and took his
feet off the operating table. “I was just looking
at the ads for the Pachenko machines.”

“What's a Pachenko machine?,” I asked.

“A Japanese transceiver with solid-state read-
out. The word Pachenko means pin-ball ma-
chine in Japanese. You know, one of those
things with lights and bells. Well . . .

“I see the comparison,” I said.

“Enough of this chatter. Tell old Pendergast
your problem,” said my friend.

“Well, old Pendergast, I sort of worked my-
self into a box with my recent CQ columns,”
I replied. “In the last few issues I discussed
the so-called invisible antenna and the problems
some hams have in erecting a good antenna
in the face of building restrictions, suspicious
landlords and the like. Obviously I hit a vital
point. Some hams have single story homes with
a height limit of 16 to 26 feet on buildings
and accessories. Some have a restriction on

*48 Campbell Lane, Menlo Park, CA 94025,
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antennas of any kind, It's a tough situation.”

“Well, how about the good old, reliable
ground plane antenna,” demanded Pendergast.
“That’s not very high for 20 or 15 meters, and
it is inconspicuous. In fact, you have one of
them, don’t you?”

“Yes,” I admitted. “I have a 21 mHz ground
plane at my vacation spot and it has worked
well for years. The base is very close to the
ground however, and I have always been very
uneasy about 1it, especially after reading
W2FMI's very fine series of articles about
vertical antenna systems in QST over the past
few years. Jerry proved that a ground-mounted
vertical antenna needed a large number of
radials before it worked efficiently. The garden
variety of amateur ground plane—with 3 or 4
radials—mounted close to the ground exhibited
about 8 db less signal strength than a similar
antenna mounted over a good ground plane.”

“Yes,” said Pendergast. “I remember you
saying in your September CQ Antenna column
that a ground plane vertical is only half of an
antenna system and the ground radials (or
screen) make up the other half.”

“Right,” 1 replied. “Well, to try and get
around the problem, and to make a better low-
profile antenna, I could either add a lot of
radials, or try another approach. So I took
down the 21 mHz ground plane—it only had
4 radials—and in its place I put up a vertically
polarized Quad loop antenna (fig. 1) at about
the same height. The Quad loop exhibits about
3 db gain over a ground plane and the loop
is a complete antenna so the electric field does
not have to penetrate the earth to reach the
missing portion of the antenna, as is the case
with the ground plane. The loop antenna, in
itself, 1s a complete entity. Hopefully, then,
the electric field losses inherent in the ground

Fig. 1—The single quad loop antenna.
This experimental loop antenna was
mounted on a wood mast about 18
feet high. Loop was made of # 18 wire,
11'8"” on a side. The low point of the
loop was about 2 feet clear of the
ground. For vertical polarization, the
loop was fed at one corner (A-B) with
one-to-one balun and a quarter-wave-
length Q-section made of 7’8" of RG-
59/U line (75 ohms). The transmission
line was RG-58/U (50 ohms). The meas-
vred s.w.r. at 21.2 mHz was 1.3.
Raising the loop so that the bottom was
6 feet above the ground raised the
s.w.r, to 1.8 at 21.2 mHz. The loop is
directional broadside, with minor lobes
in the plane of the loop. The balun
and feedline are dressed along the
horizontal arm back to the center of
the loop, then drop down the mast to
ground level.

Feed
system
A B
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Fig. 2—The horizontally polarized loop. The loop
of fig. 1 was revised to provide horizontal polari-
zation by feeding it at the base (A-B). Dimensions
of loop and matching line remain the same. The
line was brought down to the ground and led
away from the loop at ground level. This low
loop proved to be much better than a ground
plane antenna with 4 radials mounted at the
same base height.

adjacent to the vertical loop are less than those
encountered with a ground plane. I reasoned
that I could eliminate all radials and at the
same time end up with a better antenna.”

“How did the Quad loop work?,”
Pendergast,

“After the loop was up, I used it for some
weeks. I immediately noticed better results in
that my ratio of replies to calls went up, and I
was able to work appreciably more DX with
less effort than before. I would estimate that I
was getting better than the 3 db gain I had
hoped for, as compared to the ground plane.”

“Hurrah!,” said Pendergast. “You have in-
vented the better mousetrap. The ground plane
is relegated to the junk box.”

I ignored the thrust, and continued. “My
next experiment was to change from vertical
to horizontal polarization by feeding the loop
at the bottom (fig. 2). It worked even better;
it seemed that I could almost compete with the
big boys. So I decided to dismantle the whole
antenna and bring it home with me and make
direct comparisons against my 3 element Yagi
on a 45 foot tower. This would be the supreme
test.

“And that’s exactly what I did. I reassembled
the loop and tested it against the beam, both
for horizontal and for vertical polarization. The
results were certainly very interesting.”

Pendergast bounced up and down in his
chair. “What happened?”, he asked. “Don’t tell
me the loop down close to the ground was as
good, or better than, your beam up 45 feet?”

asked
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I sighed. “It really was a very unscientific
experiment, I checked the antennas on receiving
and asked for comparative reports on trans-
mitting. My own S-meter is calibrated at about
4 decibels per S-unit, but I couldn’t tell just how
the S-meter at the other end of the circuit was
calibrated. In any event, I came to the conclu-
sion that the vertically polarized loop close to
the ground was about 12 db down in signal
strength from the beam. That’s about 3 to 4
S-units. And the loop exhibited a lot more fad-
ing on DX signals.

“Three to four S-units worse?,” yelled Pen-
dergast. “No way!”

I continued. “After these tests, I switched the
loop over to horizontal polarization and ran
some tests. This loop was better, markedly, but
still about 10 decibels down in signal strength
compared to the beam.”

There was a long silence. Finally, Pendergast
sighed heavily and said, “Let me get this
straight. The vertically polarized loop was at
least 3 db better than the ground plane and the
horizontally polarized loop was better than the
vertical one.”

“Right,” T said.

“Well, then,” Pendergast continued trium-
phantly, “what you are saying is that the ground
plane is the worst of the lot, and probably
about 13 to 15 decibels weaker than a good
beam!”

“Let’s not play decibelmanship,” I replied,
“But that seems to be a good guess. But if the
ground plane is so bad, why is it that many
stations have worked plenty of DX with it? The
answer, I think, i1s that most of the fellows that
have had success with the ground plane antenna
have mounted it high in the air, where it radia-
tion angle and behavior are more like a vertical
dipole and where the ground losses are much
less. Remember, my ground plane was very
close to the earth.”

I rummaged through a stack of magazines on
the desk. “One of the unsung heros in the verti-
cal antenna game was VE3AAZ. He generated
a computer program to determine the effect of
ground loss on vertical antennas. His article is
in June, 1965 issue of OST. I suggest you
read it.

“In his computer program, working from
known radiation patterns and given amounts of
ground loss, VE3AAZ — among other tests —
compared a horizontal dipole antenna to a verti-
cal antenna and to a ground plane at different
elevations and found that the vertical dipole,
whose center was “2-wavelength above ground
compared favorably with a ground plane an-
tenna at a takeoff angle of 10 degrees, there
being less than one decibel difference between
the two. VE3AAZ also computed that a verti-
cal antenna two wavelengths high had a 5§ db
to 8 db advantage over a ground plane antenna
mounted at ground level. Finally, he computed




REPEATER LINE

All you need to know about
2 meter mobile antennas!

263 Special no-hole trunk lip mount. 3 db gain. 130-
174 MHz. 5/8 wave. 16" coax. DC ground. Base
matching coil for 52 ohm match. 17-7 ph stainless
steel whip.

264 High efficiency, vertically polarized omnidirec-
tional roof top whip. 3 db gain. Base matching coil
for perfect 52 ohm match. DC ground. Coax and con-
nector furnished.

265 Special magnetic mount. 3 db gain. Performance
equal to permanent mounts. 12’ coax and connector.
Base matching coil for 52 ohm match. 17-7 ph stain-
less steel whip. DC ground.

Rugged, continuously loaded, flexible VHF portable
antennas. Completely insulated with vinyl coating.
Bend at all angles without cracking or breaking. Can-
not be accidentally shorted out.

723N With UHF connector.

269 With 5/16-32 base for Motorola HT; Johnson;
RCA Personalfone; Federal Sign & Signal; and cer-
tain KAAR, Aerotron, Comco and Repco units.

723A With BNC connector.

260 Commercial duty, 1/4 wave, claw mount, roof
top whip. Precision tunable to any discrete frequency
108-470 MHz.

261 Same as above, with 18" coax and connector.

262 Magnetic mount whip, 108-470 MHz. 52 ohm
match. Complete with coax and connector.

For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

265

e ——

L B

263

264 I
)

723N

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoin, NE; 68507; 402/464-9151; Telex 48-6424
Branch Office and Warehouse:; 6100 Sepulveda Bivd.; #322; Van Nuys, CA; 91401; 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West; Peterborough, Ontario
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that a horizontal dipole at a height of 2 wave-
lengths had a 2.5 db advantage over a vertical
antenna whose center was at the same height.
Thus, the horizontal antenna 2 wavelengths
high has an advantage of 7.5 db to 10.5 db
over a ground plane antenna, mounted close to
the earth, at least for a takeoff angle of 10
degrees (fig. 3).

- *Of course, the gain figures vary with eleva-
tion and takeoff angle, but I picked the values
I did because my beam is just about 2 wave-
lengths above ground,

“Now, I know my beam has a power gain
of 7.5 db over a dipole. So that makes my
beam 15 db to 18 db better than a ground-
mounted ground plane, at least on paper. And
going one step further, it looks as if my beam
is about 10 db to 13 db better than the low.
horizontally polarized Quad loop. And that
range of figures agrees fairly well with my
estimate based upon signal reports and listening
tests.”

Pendergast shuddered. “How can you work
any DX if you give away 10 db or more to
your competition?”

“Don’t forget that this is a paper argument,”
I replied. “But the computer study of VE3AAZ
does agree with what I found out the hard way.
Even so, the ionosphere is a great leveler of
signals,

“In the conclusion of his article, VE3AAZ
says, ‘there seems to be very little to be said
for vertical polarization except for the non-
directional feature.” He was talking about h.f.,
not v.h.f., of course.”

“You both are certainly shooting the popular
ground plane antenna down in flames,” said my
friend. “It sounds as if you couldn’t punch your
way out of a paper bag with it.”

“That’s part of the game,” I replied. “I do
know the vertical loop, close to the ground, is
better than a ground plane at the same height
above ground. And the horizontal loop is better
than the vertical loop. The whole picture 1is
rather confusing, but it is possible to draw
some interesting conclusions from the whole
exercise.”

“And these conclusions are?,”
gast.

“Simply this. If you are restricted to a ground
plane for the h.f. bands for esthetic or other
reasons, you should either get it high in the air,
where it will work with a few radials, or use
a half-wave vertical antenna. If the ground
plane must be mounted close to the ground,
because of necessity, use plenty of radials on it.
Read W2FMI's series of QST articles on this
subject,

“If you can go to a Quad loop, even though
it is close to the ground, it will perform better
than the ground plane antenna. Horizontal loop
polarization, moreover, seems to outperform
vertical polarization. It still might be a good

asked Pender-
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Fig. 3—Horizontal dipole outperforms ground-
plane antenna. The horizontal dipole consistently
provides a better signal at an elevation angle
of 10 degrees above the horizontal that does a
vertical dipole antenna whose center is Y-wave-
length above ground. At a height of 2 wave-
lengths, for example, the horizontal dipole is
from 7.5 db to 10.5 db better than the vertical,
depending upon ground conductivity. (Data ex-
tracted from ""Antenna Behavior Over Real Earth,”
by W. H. Anderson, VE3AAZ, QST, June, 1965).

idea to put a radial system under the loop. I
feel sure it will help, especially with vertical
polarization, but I haven’t tried it.”

“The closer to the ground, the greater the
need for radials,” said Pendergast.

“Apparently that's so,” I responded. “I would
like to hear from readers of this column who
have used a ground plane or half-wave vertical
on the h.f. DX bands with success. It would
be interesting to see how they worked out,
DX-wise.”

“Are you going to give a freebie?,” asked
Pendergast.

[continued on page 66]
Mako

...by JA3OVM

Mako meets a smooth-
talking operator.




BY JOHN A. ATTAWAY,* K4IIF

LATE summer and early fall have brought sev-
eral outstanding DX Meetings across the country.
In July, the ARRL National Convention con-
tained a full schedule of DX activities which
were attended by over 400 DXers. Meetings fea-
tured Bob and Ellen White of the ARRL DXCC,
Rich, FPS8AA, DXing with OSCAR by K2BZT,
George, WB2AQC on “Visiting the Balkan Ama-
teurs,” Jim, W2PV, on high efficiency antennas,
Don, XUIDX, and Ted, W3UMF, on propaga-
tion. As usual, the unofficial hospitality suites
were packed and plenty of beverage was con-
sumed! The Banquet was even exciting due to
an unexpected “Streaker.” The W9 DXCC Meet-
ing was held on September 21st, near Chicago,
and featured W9RX on 40 and 80 meter propa-
gation, K9LTN on towers and zoning, WA9UCE
with slides of the Kingman Reef DXpedition,
Bob White on DXCC and LUSHFI with a spe-
cial program. This program was sponsored by the
North Illinois DX Association. The National
Capitol DX Association held DXPO 74 near
Washington, D.C., on September 28th. Featured
speakers included, W3ASK and W4UMF on
propagation, W3KT and W4WSF on QSL bu-
reaus, KV4FZ on 160 meter DXing, W3BWZ
and WICW on the DXCC Advisory Committee,
WI1ICP on RFI, XEIIIJ on contest operating,
W60OAT with a Kingman Reef presentation and
LUSHFI with his special adventure.

In October, the New England DX Meeting was
held with programs by ARRL DX personnel and
a Kingman Reef presentation.

Wow, that’s quite a banquet circuit: we hope
many DXers were able to enjoy these fine
programs.

*P.0. Box 1271, Covina, CA 91722

The CQ DX Award Program
C.W. DX 2XSSB DX
161 G3FVC 361___9QSRK
362 ISXRR
363 GWA4BLE
364 _ ISFCK

365... DK4FW

Complete rules and application forms for the CQ DX
Award Program may be obtained by sending a business
size, self-addressed, stamped envelope to DX Editor,

P.O. Box 1271, Covina, CA 91722,

Cesar, CR3WB, is active from Bissau, the capitol
city of the Republic of Guinea. (Tnx CTIUA.)

CQ WW Contest DXpeditions

Six members of the South Jersey Radio Asso-
ciation hope to activate Navassa Island for the
CQ WW CW Contest. Landing on Navassa is
quite difficult as the Island is quite rugged.

KH6HDA and WB6CZB hoped to operate
from the Tokelau Islands during the month of
October. The calls ZM7AI and ZM7AH were
issued, however, transportation to the Islands is
difficult to arrange. Tom (KH6HDA) and Jim
(WB6CZB) hoped to be able to operate during
the CQ WW Phone Contest using the call
ZM7A].

Rich (K20JD) activated FP8AA during the
CO WW Phone Contest. Before the contest,
SSTV and 2-meter f.m. operation were also
attempted.

The Richardson Wireless Klub of Texas acti-
vated the special call VP2G during the CQ WW
Phone Test.

Martin (OH2BH) again operated from ZD3X
in the CQ WW Phone Test and was active on
160 through 10 meters.

Canadian DX Association member VE3EZM
is making a DXpedition through Oceania and the
Caribbean which included CQ WW Phone Con-
test operation from VR1 and c.w. planned from
3D2. Other stops include KJ6, KX6, C21, A35,
VK2, ZL, ZK1, PJ2, 8P6, VP2K, VP2V and
VP5. Main frequencies will be 14.150 and 14.195
s.s.b. All QSL’s go to VE3GUS.

A DXpedition to Bajo Nuevo is being planned
by WA6AHF, WAG6JZL and several KZ5's for
the last week in November, and will hopefully
include the CO WW CW Contest.

The Northern lllinois DX Assn. was pleased to host
an active DXer, Ahmed, AP2AD, in June. L. to R.:
Brian WAS9LZA, NIDXA Secty., AP2AD, and Tom,
W9OILW, CQ SSB DX Award Honor Roll member.
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-fjain TH3Mk 3
10-15-20 Meter iri-Band Antenna

No matter how you stack em,
Hy-Gain is still the best.

Outstanding performance makes the difference in Hy-Gain's popular 3
element TH3Mk3 tri-band beam. Superior construction makes it the best.
The Hy-Gain TH3Mk3 superior construction includes a cast aluminum,
tilt head, universal boom-to-mast bracket that accommodates masts from
1%"" to 272", Allows easy tilting for installation, maintenance and tuning,
and provides mast feedthru for beam stacking.

Taper swaged slotted tubing on all elements. Taper swaged for larger
diameter tubing at the element root where it counts, and less wind loading
at the element tip. Slotted for easy adjustment and readjustment.

Full circumference compression clamps at all joints are mechanically and
electrically superior to self-tapping metal screws.

Extra heavy gauge machine-formed, element-to-boom brackets with
plastic sleeves used only for insulation. Bracket design allows full
support.

"Hy-Q" traps for each band are tuned at the factory. You can tune the
antenna, using charts supplied in the manual, for optimum performance
on your preferred mode, phone or CW.

Hy-Gain's exclusive Beta Match for optimum matching, balanced input
on all 3 bands and DC ground to eliminate precipitation static.

For best results, use with Hy-Gain BN-86 balun is recommended.

* Up to 8 db gain.

e 20-25 db front-to-back.

* VSWR less than 1.5:1 at resonance.

« 1 KW AM, 2 KW PEP power capability.

 Turning radius...15.7".

* Net weight...36 Ibs.

« Boom length... 14"

* Longest element...27".

» Surface area...5.1 sq. ft.

* Nominal 50 ohm input.

CLIP THIS AD!
And send it with your check for
$189.95 for your Hy-Gain TH3MKS,.
100’ of free RG-8/U foam cable and HOME of LA AMATEUR RADIO SALES
prepaid shipping!

Electronix Sales
23044 S. CRENSHAW BLYD.. TORRANCE, CALIF. 90505
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CQ DX AWARD HONOR ROLL

The €CQ DX Award Honor Roll recognizes those DXers who have submitted
or more countries for the mode indicated. The ARRL DXCC Country List, L

roof of confirmation with 275
DELETED COUNTRIES,

is used as the country standard. The total number of current countries on the DXCC list as of this listing is
321 with the addition of Kingman Reef, however no credits have been added as of press date.

C.W.

WOAUB ...
WGI SQ T L T T
K6LEB
VK3IAHQ

2XSSB

VE3IGMT
K3GKU

WY WX

4" (¢ [pe—— 308
WIiDWQ D
ON4QX ..cccvvrnne

DIBREK ...covvvecenee
W4BQY

WENJU ...........
WASMWG ........

WASDXA
DJ7CX .

WB6DXU .......
HP1JC
WOYDB ....counen..

DL6KG
K1KNQ
DLAIMD woiinion
OE3WWB ........

g g IR
WANJF
SMGESB ....ccoveeenee
WASBSU ..coonires
WEEUF ..........e.
WEREH ............
ITOJT

VESMR .cucion
WSBAZD ...coneeee
WINEKM ..........
WA4IC

WIOILW ...........
Ly 4 CERERRAN

KAMQG ...ccoonnn..
F2MO oo
WENJU oo
ZL3NS
ZSELW oooooeeeen
W3DJZ
WEYMV .
I8V

K4RTA

ISYRK

WASFU

GIKYF ........
WB2RLK ...
AEZYY .ccvcierecen
XVILA i
OEl1FF

WAPKDI ..........
DITEX s 287

ZL1AGO
VE3IMJ ....cone.
WEKZS ..o
OEZEGL
SM6CWK
WAZHSX
WASIKK

OKIMP ...
W6HUR 2
AW ciinciionem 276
VETHP 275
W5QBM ..........2T5

WPX News

The late summer and early fall were busy
times for WPXers as many special prefixes have
been activated. Thanks to W4LRN, Westr Coast
DX Bulletin and Long Island DX Club Bulletin
for the majority of the WPX information shown
below:

CY2—Special CY2 calls were issued in Quebec,
Canada, to publicize an International French
Youth Festival.

FY)—FYPBHK (F5IQ) and FY?PBHI (F5QQ)
have been reported active on the 20 meter
c.w. Band.

KL2—KIL2ARW was authorized to celebrate
Amateur Radio Week in New York and 2280
QSO’s were made with 49 states.

KX8—The special KX8BCF was used in Sep-
tember for the Belmont County Fair in Ohio.

KS9—The call KS9EAA was used for the meet-
ing of the Experimental Aircraft Association.

PZ9—The Caribbean Scout Jamboree used the
special call PZoClJ.

SQ—Polish amateurs are authorized to use the
SQ prefix in commemoration of 30 years of
the Polish Peoples Republic.

R—In August, the USSR Radio Magazine com-
memorated 50 yvears of Amateur Radio by use
of prefixes R1 through R§. Operation was lim-
ited to August 3 and 4.

U3p—Several special prefixes such as UC30WI
and UP30KA were activated to commemorate
World War II battles,

WCI—The call WCICMC was used in New
Hampshire for the North-East Wheelchair
Games.

WW3—The 8th Annual Festival of American
Folklore in Washington, D.C., was authorized
the call WW3FAF during July.

WG4—The Kentucky Bicentennial Festival used
the call WG4TWN during October.

WX4—The Annual Neptune Festival used the
special WX4NEP during September from Vir-
ginia Beach. Operation was by the members
of the Virginia Century Club.

W!gﬂ_—WMﬁSF was used for the Missouri State

air,

7SL—Several 7SL2 prefixes (7SL2A0 and 7SL-
2AN) were worked and commemorate the
350th anniversa.% of famous Swedish regi-
ments. These prefixes count for 7S9 for WPX!

Here and There in the World of DX

Caribbean DXpeditioner K6SE/2 hopes to op-
erate from HH2WF from January 16-19, 1975.
Frequencies will be 3900, 7230, 14280, 21360
and 28600 (if open)—c.w. calls will be acknowl-

The WAZ Program
S.S.B. WAZ

1220___W6PSQ
1223 _DL3RK
1222 ___DIL2IT 1224 __WB9EBO

C.W.—Phone WAZ

3742 ___KB8UNG 3749 ___UMSFM
3743 __WA9RRN 3750.._UKSEAE
3744 _DM4XXH 3751. ... UK2GAN
3745 __DA2TR 3752 . UKOFAA
3746 ... DJSAI 3753 __OK2BLG
3747 _DKA4PE 3754 _OKI1KZ
3748 __UT5WW 3755 ___YU2NU

Phone WAZ

498 __DJITC

499 ___I3VER

Complete rules for the Single Band WAZ program
are shown on pgs. 57-58 of the December, 1972 issue of
CQ. Complete rules for regular WAZ may be found on
pgs. 64-66 of the June, 1970 issue, Application blanks and
reprints of the rules for WAZ awards may be obtained
by sending a self-addressed, stam envelope to the
3&333%?“‘ X Editor, P.O. Box , Winter Haven, FL
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Al, 5X5NA (left) was the first station to be awarded

the Western Washington DX Club Totem Award.

The certificate was delivered by Norm, W7LFA
who was on an African Safari.

edged on the s.s.b. frequencies. QSL’s will be
handled by WA2JDT.

WOMHK has 1200 QSO’s from VP2MHK in
June and was surprised by the number of “First
VP2M" comments received. Bill states that op-
erating tactics of W/K's were generally good.

The North Florida DX Association will acti-

The WPX Program
Mixed
451 K6AAW 454 __WA9UEK
452 WASSPC 455 UY50Q
453 YUIBCD
s‘s‘BI
813 PYICHP 815 DK40G
814 YUIBCD 816 __ WB4SPG
c.w.
1342 W6RQZ 1347 WB4SPG
1343 G3JF 1348 UA3TAM
1344 OK3TCA 1349 UV9IDO
1345 OK2BON 1350 __UA9AAP
1346 WATOBL 1351__DKI10OU
VPX

77 .UBS5-059-105 18 UBS5-078-158

Endorsements

Mixed: W4LRN-1400, WB2FMK-1000, W4WSF, WA4IC-

950, YUIBCD-900, WA2EAH-800, WASVDH-750,
K3iSXQ-650, W2FVS, WEKYA-550, UYS0Q-500,
WASUEK-450

SSB: HPLIC-900, 182V, W4AWSF-850, WiDJZ. F2MO-
800, WBGKM., WAG6AHF-750, YUIBCD. W2EHB-
650, WAIKYW, W6TTS-600, WASVDH-550, WAG6-
ESB-500, VK3iSM, WB4SPG-450

CW: WOFD-900, W3IARK-800, YUIBCD-750. VEIMF-
600. WOTDR-550, WA2EAH, VOIKE, W2FVS-500,
DI2IW, OK3ITCA, OK2BON, WA4SPG-450, K4CK-
400, G3JFC-350

VPX: SM4-3434-600, 11-12487-350

80 Meters: YUIBCD

40 Meters: YUIBCD, WA2EAH, VOIKE. W4WSF

20 Meters: YUIBCD, UA3ITAM

15 Meters: YUIBCD, W4HHN

10 Meters: YUIBCD

Africa: YUIBCD. ISYRK. WSIBX

Asia: YUIBCD, ISYRK. DI2IW

Europe: YUIBCD. ISYRK, WAMHK, UV9DO,
UA3ITAM, DKI10OU

North America: YUIBCD. ISYRK. WBRAAX. W2FHB

Oceania: YUIBCD. ISYRK

South America: YUIBCD. ISYRK. W2EHB

Complete rules for WPX, WPNX and VPX may be found

on page 67 of the February 1972 issue of CQ. Applica-

tion forms and reprints of the rules may be obtained by
sending a business size, self-addressed. stamped envelope
to WPX Award Manager, P.O, Box 1271, Covina, CA
91722—USA.
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vate VPSWW from Providenciales during the
CQ WW Phone Test in October.

W6CUF, QSL Manager for W6BHY opera-
tions from ZDS8Z, 9Y4AA, 9Z4AA, KB6DA,
VRIW and 4M4UA, intends to close the logs
for these operations on July 1, 1975.

The Western Washington DX Club has a spe-
cial club antenna kit with plenty of muscle to
raise member’s beams or make necessary repairs!

The Southern California and Mexico Amateur
Radio Mobile Group, known as “Colegas vy
Amigos” made their 12th annual trip to En-
senada B.C., Mexico, on October 5-6, and again
donated many items to the Chiquita Semilla
(deaf-mute) school in Ensenada.

New officers for the Potomac Valley Radio
Club are: President—W3LPL, VP—WO9SZR/3,
Treasurer and CQ DX Committee member
W4WSF and Secretary—WA3HRYV.

160 Meter News

The 1974/1975 Trans-Atlantic and Trans-
Pacific 160 Meter DX Tests will be held as shown
below. A special effort will be made to help
“first time” QSO’s between continents by new
160 meter DXers. An s.a.s.e. sent to WI1BB will

provide more details.
42nd Annual TransAtlantic 74/75 160 Meter
“First-Timers” DX Tests
DATES—Nov. 17, Dec. 22, Jan. 12, Feb. 9
TiMES—0500 to 0730 GMT Sunday mornings
mHz —W/VE's 1800-1807. DX 1825-1830.
7th Annual TransPacific 74/75 160 Meter
“First-Timers” DX Tests
DATES—Nov. 16, Dec. 21, Jan. 11, Feb. 8.
TiMES—1330-1600 cMmT Saturday mornings
mHz —W/VEs 1800-1807, JAs 1907.5-
1912.5, ZLs 1875, KH6 1996-2000,
VKs 1800-1805, Others 1800-1805
or DX Window 1825-1830

QSL Information

KASAA-—Via WTPHO KG6SB—Via WTPHO
KASBIJN—Via WTPHO KXSBCF—Via WSBQV
KC6VE—Via W7TPHO KS9EAA —Via WAIGJU
AGXB—Via K1IDREN P29FV—Via K6ZDL
ATXA Via DJ9ZB PQOARM—Via PYTARM
AIXW—Via WALIZINY TFZWKP & WHILR/TF
C21DX—Via JA10CA E. Daigre, Box 5066,
C31CH-—-Via FEYY Driver Sta., Suffolk,
C31DM-—Via F5AX VA 23435
CR1EN-—Via FeBCG VPSWW-—Via WB4EY X
CNSCC—Via FeCVE WW3FAF—Via WiDOS
CR30ON—Via CT1BH WGATWN —Via WBA4S1J
EAG6BG—Via WIRLV WXANEP—Via W4LRN
EL2DS—Via WB4SRX WMESF—Via Box 61,
ELZFT-—-Via WA3SNGS Sedalia, MO 65301
FC2CH—Via WASTDY WMOSF—Via Box 61,
FYTAN—Via WBAVUP Sedalia, MO 65301
FYTAQ—Via WB4VUP YB7AAJ Via WTPHO
FYOBHI—Via F5QQ 3A2GX—Via 11SCL
FYOBHK —Via F51Q SVIPW—Via DJ1AW
GMGERV—Via K9KLR 3T5CJ—Via W4BAA
HH2ZWF—Via WA2JDT STSLO—Via KOKXR
(Jan. "75) SXSNK—Via DLI1YW
HLYTG—Via WATKYZ TQ7DW —Via G3AWY
HR6SWA — Via WRCNL SP6CW—Via W2GHK
IBOJN —Via ISKDB 9K2DC—Via WAHNK
IDSDMK-—Via I2ZDMK 9VIRW—Via SM5CAK
JWiDQ—Via LA5SDQ

73, Jerry, WA6GLD




Propagation

BY GEORGE JACOBS,* W3ASK

THE c.w, section of the 1974 CQ World
Wide DX Contest will take place on the week-
end of November 23-24. Chances look good for
both days to be Normal for DX propagation
conditions, Check the “Last Minute Forecast”
at the beginning of this column for a more up-
to-date forecast.

Special DX Propagation Charts for use dur-
ing the contest period appeared in last month’s
column. Be sure to check these Charts for
band openings forecast for the c.w. section.

Contest Tips

Here are some propagation tips that should
be useful in working DX during November,
especially during the c.w. section of the
Contest, as long as conditions turn out to be
NORMAL or better.

Midni¢ht to Sunrise.—Check 20 meters for
openings to South Pacific until 1 A.M, in EST
and cST time zones and until 3 A.M. in MST and
PST zones. Slight possibility for deep opening
Into South America and Antarctica for an hour
or so after Midnight. Best band during this
time period should be 40 meters. Look for
openings towards Europe, the Middle East and
parts of Africa until 3 A.M. In EST and 2 A.M,
in ST zones. Check for long-path openings
between 6 and 8 A.M. in pPST zone. Good open-
ings from all time zones towards South America
should be possible, with signals strongest to
Caribbean, Central America and northern coun-
tries of South America between Midnight and
5 AM. In EST and CST zones, and to 4 A.M. in
MST and PST zones. The path towards the South
Pacific looks good from pstT and MST zones be-
tween Midnight and sunrise, with openings pos-
sible from the ¢sT and EST zones between 2 A.M.
and sunrise, Weakish openings to the Far East
and Asia should be possible from the PST zone
from Midnight to sunrise. There’s also a possi-
bility for a 40 meter opening to Antarctica
from the pST and MST zones between Midnight
and 5 A.M. Eighty should open from EST and
CcST zones to Europe, parts of Africa and the
Middle East until 2 A.M., possibly for an hour
or so longer in EST zone. Band looks good from
PST and MST zones to the South Racific from

*11307 Clara Street, Silver Spring, MD 20902

LAST MINUTE FORECAST

Day-to-Day Conditions Expected For November, 1974
Rating & Forecast Quality
Propagation Index ......ceeuui(4) (3) (2) (1)

Date November
Above Normal: 2-3, 6-7, 29-30

A A-B B-C C
Normal: 1, 4-5, 89, 13-14, A-B B-C C-D D-E
I8, 20, 22-24, 268-28

Below Normal: 10, 12, B-C C-D D-E E
l;'tﬂi ]!.'i :.!l. :-l
Disturbed: 11, 17 C-D D E E

Where expected signal quality 1s;

A—Excellent opening, exceptionally strong, steady
signals.

B—-Good opening, moderately strong signals with
little fading or noise.
C—Fair opening, signals between moderately strong
and weak, with some fading and noise.
D—Poor opening, signals weak with considerable
fading and noise.
E—No opening expected.
HOW TO USE THIS FORECAST
1. Find propagation inder associated with par-
ticular band opening from Propagation Charts ap-
pearing on the following pages.
2. With the propagation index, use the above tol
to find the expected signal quality associated with
the particular opening for any day of the month.
For example, all openings shown in the Charts
with a propagation inder of (3) will be fair-to-
gooid (B/C) on Nov. 1. pood-to-vxcellent on the
2nd and 3rd, and fair-to-good during the CQQ World.
wide DX Contest ec.w. section on Nov., 23-24, vte.
For updated information dial Area Code 5H16-
883-6223 for DIAL-A-PROP, or subseribe to weekly
MAIL-A-PROP, P.O. Box 86, Northport, NY 11768,

Midnight to almost sunrise, and from the cs1
and EST zones from about 3 A.M. to almost sun-
rise. Check for good openings to the Caribbean,
Central America and the northern countries of
South America between Midnight and 5 A.M.,
and to 3 A.M. for deeper openings into South
America. There's a slight possibility for an
opening from the psST zone to the Far East and
Asia between | and 3 A.M. Openings on /60
meters should be possible from the EsT and
csT zones to Europe between Midnight and 2
A.M. In pPST zone2 check for openings towards
the South Pacific between 2 A.M. and sunrise.
Openings toward the Caribbean, Central America
and the northern countries of South America
should be possible from all time zones from
about 2 AM. 104 A.M,

Sunrise to Sunset:—Check 10 meter openings
to Europe from EST and possibly ¢sT zones be-
tween 8 and 10 A.M. Openings to Africa look
possible from all time zones between 8 and
11 A.Mm., and may extend an hour or two longer
in ¢ST and EST zones. Good openings into
South America should be possible between 9
A.M. and 3 p.M., with a peak between 10 aA.M,
and 2 p.M. Check for openings towards the
South Pacific between 10 A.M. and 5 p.M., with
a peak expected between 1 and 4 p.M. Look for
openings to the Far East and Asia from PST
zone between 2 and 5§ p.M., and to Antarctica
between 1 and 3 p.Mm. DX conditions on /3
meters should hold up well during the entire
daylight period. Check for openings towards
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How To USE THE SHORT-SKIP CHARTS

I, In the Short-Skip Chart, the predicted times of

openings can be found under the appropriate dis-
tance column of a particular Meter band (10 through
160 Meters), as shown in the left hand column of
the Chart. For the Alaska and Hawaii Charts, the
predicted times of openings are found under the
appropriate Meter band ecolumn (10 through 80
Meters) for a particular geographical region of the
continental USA, as shown in the left hand column
of the Charts. An * indiecates 80 Meter openings.
Openings on 160 Meters are likely to occur during
those times when 80 Meter openings are shown with
a propagation index of (2), or higher.

2. The propagation index is the number that ap-
pears in ( ) after the time of each predicted open-
ing. On the Short-Skip Chart, where two numerals
are shown within a single set of parenthesis, the
first applies to the shorter distance for which the
forecast is made, and the second to the greater dis-
tance. The index indicates the number of daws
during the month on which the opening is expected
to take place, as follows:

(4) Opening should oceur on more than 22 days
(3) = = between 14 and 22 days

(2) . o “ between T and 13 days

(1) a i - on less than 7 davs
Refer to the “"Last Minute Forecast' at the begin-
ning of this column for the actual dates on which an
opening with a specific propagation index is likely
to oceur, and the signal quality that can be expected.

3. Times shown in the Charts are in the 24-
hour system, where 00 is midnight: 12 is noon:
01 is 1 AM.: 13 is 1 P.M., etec. On the Short-
Skip Chart appropriate Standard time is used at
the path midpoint. For example, on a cirecuit be-
tween Maine and Florida, the time shown would
be EST: on a eircuit between N.Y. and Texas,
the time would be CST, ete. Times shown in the
Hawaii Chart are in HST. To convert to stand-
ard time in other USA time zones, add 2 hours
in the PST zone, 3 hours in MST zone: 4 hours in
CST zone; and 5 hours in the EST zone, Add 10
hours to convert from HST to GMT. For example,
when it is 12 noon in Honolulu, it is 14 or 2
P.M. in Los Angeles; 17 or 56 P.M. in Washington,
D.C.;: and 22 GMT. Time shown in the Alaska
Chart is given in GMT. To convert to Standard
time in other areas of the USA, subtract 8 hours
in PST zone, T hours in MST zone, 6 hours in
CST zone, 5 hours in EST zone. For example,
at 20 GMT it is 15 or 8 P.M. in NYC.

4. The Short-Skip Chart is based upon a trans-
mitted power of 75 watts e.w. or 300 watts p.e.p. on
sideband; The Alaska and Hawaii Charts are based
upon a transmitter power of 250 watts ew or 1 kw
p.e.p. on sideband. A dipole antenna a quarter-
wavelength above ground is assumed for 160 and RO
meters, a half-wave above ground on 40 and 20
meters, and a wavelength above ground on 15 and
10 meters. For each 10 db gain above these reference
levels, the propagation index will increase by one
level: for each 10db loss, it will lower by one level.

5. Propagation data contained in the Charts has
been prepared from basic data published by the

Institute For Telecommunication Sciences of the
U.S. Dept. of Commerce, Boulder, Colorado, 80302.

South America as early as 8 a.M., with the
band peaking between Noon and 4 p.M. Open-
ings to Africa should be best from the EsT and
csT zones between 10 A.M. and 2 p.M., and un-
til Noon in MsT and pPST zones. Band should
open to Europe from EST and CST zones be-
tween 8 A.M. and Noon, and until 10 A.M. in
MST and pPST zones. Check for openings towards
South Pacific between 2 and 6 p.M., with the
band open an hour or so longer in PST zone.
Band may also open towards the Far East and
Asia between 4 p.M. and sunset. Twenty should
open to all areas of the world just after sunrise,
and remain open to at least 10 A.M., with
strong signals. From 10 A.M. through the early
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afternoon signals should weaken considerably,

with the band open only to Europe, northern

Africa, the Caribbean, Central America, the
northern countries of South America and short
openings towards the South Pacific. After 2 p.M.
signals should begin to peak again towards
Europe, Africa and the Middle East, and remain
strong to about 3 P.M. in the PST and MST
zones and as late as S P.M. in the EST and cST
zones. Check for long-path openings from EST
and CST zones to Australasia between 3 and §
P.M., and short-path openings from the PST
zone between 4 P.M. and sunset. Look for strong
signal openings to all areas of South America
from about 4 p.M. onwards. Forty should begin
to open towards Europe and to the Caribbean,
Central America and the northern countries of
South America about an hour or so before
sunset, but signals may be weakish.

Sunset to Midnight: — Twenty meters could
hang in for an hour or so after sunset to
southern parts of Europe and parts of Africa
from EST and cst zones. Check for long-path
openings to Europe and Africa from pST zZone
beginning 10 p.M. Band looks good to most of
South America to about 8 p.M., and to Antarc-
tica right up to Midnight. Should remain open
to the South Pacific to Midnight and to the Far
East and Asia until 10 p.M. Expect some fairly
good openings on 40 meters to Europe and parts
of Africa throughout the entire period, and to
most of South America. In PST zone check for
openings towards the South Pacific beginning
about 10 p.Mm. Eighty should open towards
Europe, Africa, the Caribbean, Central America
and the northern countries of South America
during most of this time period. Check for pos-
sible openings on /60 meters towards the Carib-
bean, Central America and possibly in the
northern countries of South America between
10 p.M. and Midnight in all time zones, and
to Europe from the EST zone after 10 p.M.

Short-Skip Charts

This month’s column contains a Short-Skip
Propagation Chart for use between distances of
approximately 50 and 2300 miles. Special charts
for use between the mainland and Alaska and
Hawaii are also included. Instructions for the
use of these Charts are given elsewhere in this
column.

Sunspot Cycle

The Swiss Federal Observatory at Zurich re-
ports a monthly mean sunspot number of 33.7
for August, 1974, The sunspot cycle index,
based on 12-month smoothed running numbers,
iIs now 36, centered on February, 1974. A
smoothed sunspot number of 26 is forecast for
this November, as the cycle begins to decline
again.

V.H.F. lonospheric Openings

Some auroral-type v.h.f. ionospheric openings




are likely to occur during the month, especially
when ionospheric conditions on the h.f. bands
are below normal or disturbed. Check the “Last
Minute Forecast™ at the beginning of this col-
lumn for the days that are most likely to be in
these categories during November.

Two short, but significant meteor showers

are expected during November, which should
make possible some meteor-scatter type open-
ings on the v.h.f. bands. The Taurids shower,
lasting for a day or two, should peak on Nov-
ember 4 with an expected count of about 15
meteors an hour. A second shower of about the
same intensity, called the Leonids, should begin
on November 16 and peak at about 7 A.M. EST
on the 17th.

Good luck in the c.w. section of the CQ

World Wide DX Contest, and please let us know
how the special Contest propagation forecasts
work out.

73, George, W3ASK

CQ Short-Skip Propagation Chart

November & December, 1974
Local Standard Time
At Path Mid-Point

Band
fMeters

Distance Between Stations (Miles)

50+250 l 250-750 7501300 13002300
10 Nil Nil 11-16 (0-1) 09-11 (0-1)
11-14 (1-2)
14-16 (1)
15 Nil 10-12 (0-1) 09-10 (0-1) 08-09 (0-1)
12-14 (0-2) | 10-11 (1-2) | 09-10 (1-3)
14-16 (0-1) 11-12 (1-3) 10-12 (3-4)
12-14 (2-4) | 12-14 (4)
14-15 (1-3) | 14-15 (3)
15-16 (1-2) 15-16 (2-3)
16-17 (0-1) | 16-17 (1-2)
17-18 (1)
| 18-19 (0-1)
20 Nil 07-09 (0-1) | 07-08 E” 06-07 (0-1)
09-11 (0-2) 08-09 (1-3) 07-08 (1-2)
11-14 (0-4) 09-11 (2-4) 08-09 (3)
14-15 (0-3) | 11-14 (4) 09-15 (4-3)
15-17 (0-2) | 14-15 (3-4) | 15-17 (4)
17-19 (0-1) | 15-17 (2-4) | 17-18 (3)
17-18 (1-3) 18-19 (2-3)
18-19 (1-2) 19-21 (1)
| 19-21 (0-1) =
10 07-09 (2) 07-09 &2-3} 07-09 (8) | 07-08 (3-2)
09-10 (1-8) | 09-10 (3) 09-14 (3-1) | 08-09 (3-1)
10-15 (3-4) | 10-15 (4-8) | 14-15 (3-2) | 09-14 (1-0)
15-17 (2-8) | 15-16 (1) 15-16 (3) 14-15 (2-0)
17-18 (1-2) 16-17 (3-4) 16-18 (4) 15-16 (3-1)
18-20 (0-1) 17-18 (2-4) 18-20 (3-4) 16-17 (4-2)
18-20 (1-3) | 20-22 (2-8) | 17-18 (4-3)
20-00 (0-2) 22-00 (2) 18-20 (4)
00-07 (0-1) 00-04 (1-2) 20-22 (3-4)
04-07 (1-8) | 22-00 (2-3)
00-02 (2)
| 02-04 (2-3)
04-06 (3)
80 08-17 (4) 08-09 (4-2) | 08-09 (2-0) | 08-16 (0)
17-19 (2-4) | 09-16 (4-1) | 09-16 (1-0) = 16-18 (1-0)
19-00 (1-2) | 16-18 (4-2) | 16-18(2-1) | 18-20 (3-2)
00-07 (1-3) 18-19 (4-3) 18-19(3) | 20-04 (4-3)
07-08 (2-3) 19-00 (2-4) 19-20 (4-3) 04-06 (3-2)
00-07 (3-4) | 20-04 (4) 06-07 (2-1)
07-08 (8) | 04-06 (4-3) | 07-08 (1)
06-07 {4-23
l 07-08 (3-1

160 I 07-09 (3-2) | 07-09 (2-0) | 07-09 (1-0) ! 06-19 (0)
09-11 (2-0) | 09-17 (0) 09-17 (0) 19-20 (2-1
11-17 (1-0) | 17-19 (2-1) | 17-19 (1-0) | 20-21 (3-2
| 17-19 (3-2) | 19-04 (4) 19-20 (4-2) | 21-04 (4-2
19-07 (4) 04-06 (4-2) | 20-21 (4-3) | 04-06 (1)

06-07 (4-1) 21-04 (4)

| 04-06 (2-1)

HAWALII

November & December, 1974

Openings Given In Hawaiian Standard Time+

10 15 20 40/80
To: Meters [ Meters Meters Meterd
Eastern 09-10 (1) 07-08 (1) 06-08 (2) 17-18 (1)
USA 10-12 (2) 08-10 (2) 08-12 (1) 18-21 (2)
12-13 (1) 10-12 (3) 12-13 (2) 21-02 (3)
12-14 (2) 13-15 (3) 02-03 (2)
14-15 (1) | 15-16 (2) | 03-04 (1)
16-17 (1) 19-23 (1)*
23-02 (2)*
L 02-03 (1)®
Central 08-10(1) | 07-08(1) | 06-07 (1) | 17-19 (1)
USA 10-12 (2) 08-11 (3) 07-08 (3) 19-20 (2)
12-13 (1) 11-13 (4) 08-12 (2) 20-02 (3)
13-14 (3) 12-13 (3) 02-03 (2)
14-16 (2) 13-15 (4) | 03-04 (1)
16-17 (1) 15-16 (3) | 19-21 (1)*
16-17 (2) 21-02 (2)°
_ 17-18 (1) | 02-04 (1)
Western 09-11 (1) | 07-09 (1) | 06-07 (1) 17-18 (1)
USA 11-13 (2) 09-10 (2) 07-08 (2) ' 18-20 (2
13-15 (1) 10-13 (4) 08-10 (3) | 20-01 (4
18-14 (3) | 10-15 (4) | 01-04 (3)
| 14-16 (2) | 15-16 (3) | 04-06 (2)
16-17 (1) 16-18 (2) 06-07 (1)
18-20 (1) 18-19 (1)*
19-21 (2)*
21-04 (3)°
04-05 (2)*
05-06 (1)
ALASKA
November & December, 1974
Openings Given In GMT+
10 15 20 40/80
To: Meters Meters Meters Meters
Eastern Nil 17-19 (1) | 12-14 (1) | 06-12 (1)
USA 19-22 (2) | 17-20 (1) | 07-11 (1)®
22-23 (1) 20-23 (2)
| 23-01 (1)
Central Nil 18-20 (1) 13-15 (1) | 06-14 (1)
USA 20-23 (2) | 18-20 (1) | 07-12 (1)*
23-00 (1) 20-21 (2)
21-23 (3)
23-01 (2)
01-02 (1)
Western Nil 19-20(1) | 17-19(1) | 02-04 (1)
USA 20-21 (2) 19-20 (2) 04-09 (2)
21-23 (3) 20-21 (3) 09-12 (3)
23-00 (2) 21-23 (4) 12-14 (2)
00-01 (1) 23-00 (3) 14-16 (1)
00-02 (2) 04-09 (1)*
2-03 (1) 09-12 (2)*
12-14 (1)®

TSee explanation in “How To Use Short-Skip Charts"
in box at the beginning of this eolumn.

“Indicates best time for 80 Meter openings. Openings
on 160 Meters are also likely to oeccur during those
times when 80 Meter openings are shown with a
forecast rating of (2), or higher.

Note:

The Alaska and Hawaii Propagation Charts

are intended for distances greater than 1300
miles. For shorter distances, use the preceding
Short-Skip Propagation

November, 1974

Chart.

e CQ

e 357




BY ED HOPPER,* W2GT |

USA-CA Honor Roll

2500 1500
WIRDY .........l77 WA4AUL ....336

500

SP3AL]
WBENVD

2000
WIREIVY' . ivecnionssi 207

1010
1011

THE November, “Story of The Month™ as told
by Les, is:

Lester A. Jeffery, WBWT
(All Counties 92, 1-3-73)

“A Michigander, I was born in Detroit, as
was my father. My mother was born in the Up-
per Penninsula of Michigan, and my wife Hazel,
iIs from Michigan also. Our daughter lives in
California.

“Not a ham in the entire family. We enjoy
bowling, and golfing. I have other hobbies but
none get the play that hamming does.

“Although I didn't know it at the time, early
in 1921 I was getting educated and primed
for amateur radio. In grade school I found a
friend who was enjoying a crystal set that he had
made, and 1t didn't take me long to learn more
about it. By scrounging around I finally found
enough wire and the other ‘stuff’ to assemble
one of my own. Those were the good old days
when 1t was necessary to save tin foil, waxed
paper and oatmeal boxes in order to make a
radio. Headphones were hard to come by, but
my mother must have gone without some things
in order to get me a pair of Murdock phonres for
Christmas in 1923. I built many different sets
during the next few years, one that was quite
popular was the Harkness reflex.

“It wasn't until 1929 that | got the Short-wave
bug. | can still hear the squealing of those early
regeneratives, but vou know, we used to hear a
lot of stations on those critters. After listening
to ‘those hams’, I just couldn’t resist the tempta-
tion and found myself studying for a license.

“In 1932 I got the present W8WT call-sign
after having WBEMF for a year., About this
time I was working as a draftsman at a local
company, the Chief Engineer was a radio ham
and was pioneering in television. His brother, a
transformer designer, also working there, was a
ham. Between the bunch of us, we built a scan-

P.O. Box 73, Rochelle Park, N.J. 07662.
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ning disc type TV rig and had a great time send-
ing out pictures that we ran from an old Powers
projector. Things in that line, sure have changed
for the better.

. “Getting back to ham radio. I must have
known I was going to collect awards as I saved
every QSL card and made an extra effort to get
each one. Sending out cards immediately after
the contact seems to be a good idea. I think the
person at the other end still has the points of
interest about the contact and some incentive
that may disappear if you wait very long. In
forty-three years and nearly 30,000 cards later,
I've amassed a return of about 25,000 for my
files and shoeboxes.

“It was in 1957 that I was able to put up some
antennas that really did a good job, before that
I was a city-dweller and had the usual poor
compromises.

“In 1960 I visited a couple of National Ham
Conventions and saw many collections of awards
and certificates. The WPX program looked very
inviting to me and I got busy and came up with
number one. on phone. Since then 1 have gotten
quite a few. at last count I had over 1500 differ-
ent certificates.

“County Hunting has really been the most ex-
citing phase of ham radio for me, and I've met
many of the ‘gang” who just have to be the best
bunch of people, anyplace, anywhere.

“The innovation of the County Hunter QSL
Bureaus, sure help in the percentage of returns
as well as substantial saving in postal costs.
Currently I'm trying to complete all the coun-
ties on 14, All Mobile and as many bands as
possible. As this is being written, I have All on
S.S.B., need 4 to make All Mobile and 11 for All
14.

For yvou who read this, I hope this will be the
vear that yvou get 'em all.” Note—Les got USA-
CA-500-71Q—9-24-61).

Awards Issued

Herb Skidmore. WSRDV made it USA-CA-
2000 and USA-CA-25000, All 14: All S.S.B.; All
Mobiles.

Ken Distel, WA4AUL (not to be confused
with Bud, K4AUL ) added USA-CA-1000 to his
collection.

Tadeusz Babczynski, SP3AIJ was issued USA-
CA-500, All A-1—this 1s =2 Award to an SP3
and =35 1o Poland.

Awards

GPCW Award: Sponsored by the Beach Group
of ¢c.w.—Santos—Brazil, the GPCW Award 1s
iIssued to amateurs of any Country who send
proof of contacts with 3 different members.
Contacts must have been made after November
5. 1973. All authorized amateur bands can be
used, but only c.w. (A-1), with a minimum re-
port of 3-3-8. Applications should include log
data authenticated by a recognized Amateur




Purchate your ) Swamn fom

AMATEUR ELECTRONIC SUPPLY

300B 80-10m |10vac Transceiver $519.95

300B with S5-16B Filter installed.... 589.95
I4A |2vdc Convertor for 300B . . . 49.95 s Av E $7o s Av E $50

700CX 80-10m Transceiver. ...... . 599.95

100CX with 55-16B Filter installed. . . 669.95

250C 6m Transceiver .. eerss §99.95

CYGNET 1200X Linear. .. . . 299.95

Mark Il 80-10m Linear ... .. cane TR9.9S

I1T7XC AC Supply w/spkr. in cabinet 124.95

230XC 230v AC Supply. spkr.. cabinet 134.95

14-117 12v DC Supply w/cable . . . 149.95

|14C |12v DC Module/cable ONLY 84.95
117X Basic AC Supply - w/l17v cord. 79.95

510X MARS Oscillator - less crystals 54.95

508 Full coverage VFO Nk |89.95 SWAN 160X 160m Xcvr, | . Bto2MHz. | KHz SWAN VHF-150 2m amplifier ( 143- 149 MHz).

VX-2 Plug-in VOX g 44.95 Readout, Switchable pwr. - 50, 100, 200 or |80 PEP or I50W DC input on CW & FM

FP-1 Phone Patch . s 54.95 400 watts PEP. Less pwr. supply (1 17XC) with 6 to |0w of drive. Built-in AC supply
MTK Mobile Mounting Kit 9.95 Reg. $469 NOW ONLY $399 Reg. 5199 NOW ONLY 5249

GMTK “Gimbel type” mobile mtg. kit .  5.20
35-16B Custom Crystal Lattice Filter 89.95

00T 80-10m Transmitter., 600w 589 .95 ﬂ
600RC CUSTOM Receiver 545 .95 o 7044 CGs «ude 4;0444
' 600RC CUSTOM Receiver/SS-16B 599.95

600S Speaker for 400R 24.95 SWAN CREDIT CARD

6005SP Deluxe Speaker (w/ phone patch) 69.95
600Hz CW Filter for 600R 34.50 - G‘t
AM Filter for 600R : 44.50
el | | o i AMATEUR
SWAN 404 Hand Mike 24.95 _ .' ELECTRON'C SU PPLY
WM- 1500 Wattreter 64.95 - . - ) _

[0 purchase any new >wan equipment
Solid-State 80-10m Transceivers (12 volt)
55-15 |5 watt PE P input $599.95
$5-15 with S5-1608 installed. 669.95 \ '
§5-200A 300 watt PEP input 799.95 e — @ SWAMN - ccrronics
55-200A with 5S5-168 installed 869.95 . : = 305 Airport Road Oceanside, CA 92054
Mobile Mounting Kits for $5-15, 200 2, =K i o di b 7388
SSCMTK “Gimbel type” (under dash) § 11.95 : MAVETIIRGC Fd”;;{nu i W g
SSMTK Hump-mount kit . 16.95 ssoed To:J0€ Ham
PS-10 AC Supply for SS-15 . 99.95 i o LELSy: SR s UON
' P5-20 AC Supply for $5-200 : 159.95 WOXY?Z
PS-210 220 volt AC supply 109.95 Coll
PS-220 220 volt AC supply..... ... 169.95 SWAN WM-1500 In-Line Wattmeter rL #m
55-208 External VFO = iy |89 .95 2-30MHz Oto 5, 50, 500 & 000 watts Signature
610X Crystal-controlled oscillator 54,95 Reg. 564.95 NOW ONLY $49.95

Solid-State Mono-Banders (12 volt)

MB-40 40m Xcvr, 75w PEP input....8299.95 \oTe we are able 1o T R T T T T T T T T rriIIr i I

M3-80 80m Xcvr, 75w PEP input. ... 299.95  ffer the soecial orice B ]
MB-40A 40m Xcvr, 160w PEP input.. 329.95 on the WM-1500 due to i
MB-80A BOm Xcvr, |160w PEP input.. 329,95 alarge purchase made L TD' fMﬁTFEUde ELLEETREPICI( SI;!,PPIE?M =
P-1215 AC supply for above MB's . ... 49.95 By LY o ! G285 W, Fond S LR AYE, TRIWAINE, Hs 0 5
P-2015 220v AC Supply for MB's . . . 59.95 L] am interested in the following new equipment:
MBCW CW Monitor for MB's . 19.95 2 =
Model 45 80-10m Antenna . 84.95 = - ¥
Kwik-on Connector ey 71.95 : | have the iollowing to trade: (what's your deal ?) ]
BMT Bumper Mount. . . . : 16.95 i B
FM-2XA 2m FM Transceiver . .. $259.95 [} 3
AC Supply for above. . . .. 40.00 5§ ¥
M-1210A 2m FM Transceiver ....... 319.95 g Ship me: 4
AC Supply for above - 40.00 SAVE 530 i i
Crystals for FM-2XA and 1210A. each 5.00 External VFO . _
for 160X B | Enclose § : | will pay balance (if any): B
MD-4 lﬁ_;_ A";Eﬂﬁa Doy s 1;32 Reg. $119.95 B[ Jcop Swan Credit Card GECC Revolving Charge Plan
TMD Trunk mount for v = : W S89 9 i Master Charge* BankAmericard American Express L
RMD Roof mount for MD-4 . - 5.95 NOW S$89.95 . -
i Account Nurmber: 2
AMATEUR ELECTRONIC SUPPLY s o
. . E xpirati * M Cha
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216 = DATE tatarban i musher (4 digits) =
Phone (414) 442-4200 P 8
OURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30: Sat 9-.3 [} Name: ]
i i
IMPORTANT! — Please Be Sure to send all Mail Orders and Inquiries | B Address: fr
to our Milwaukee store, whose address is shown above. The following | J L4
Branch stores are set up to handle Walk-in business only. B City & State: [
17929 Euclid Ave.; Cleveland, Ohio  Phone (216) 486-7330 3 e R
621 Commonwealth Ave.: Orlando. Florida Phone (305) 894—3238 | B L Send used gear list ]
N T X X1 2 5 i . 2 02 R R R R B R B R RYENYOY
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Worked South America.

Radio Association/Club and be sent to: Grupo
Praiano DE CW—GPCW, P.O. Box 1319, San-
tos, 11.100 S.P., Brazil. To cover posiage, 5 IRCs
should also be enclosed. Members are: PY2BBO;
PYSBRTI:; PY2CE: FY20IW;: PY2CZL.; PY2-
EQR; PY2FNE; PY2FPE; PY2TT.

¥V urked South America: Issued for working all
13 South American Countries, Argentina,
Bolivia, Brazil, Guyana, Chile, Colombia,
Ecuador, French Guiana, Paraguay, Peru, Suri-
nam, Uruguay and Venezuela. Send list and
$1.00 to: Thomas T. Hoke, HCITH/KS50ODZ,
4805 Willowbend Blvd., Houston, Texas 77035.
He has another, Worked Central America
Award that I'll tell you about next month.
How was your month? 73, Ed., W2GT.

Portable Operator’s Award: This Award is
actually two certificates. You may earn it for
having worked portable stations or for having
operatcd portable. The requirements are entirely
different from each other. Each Award is issued
in three classes and may be endorsed for one
band and one mode. The Awards are issued by
Boy Scout Troop #94, of Scituate, Mass. 02066.

For working Portable stations:

Class C for working 33 portable stations in
at least 16 Counties.

Class B for working 66 portable stations in at

Portable Operators Award.

CQ e November, 1974

least 33 Counties.

Class A for working. 100 portable stations in
at least 50 Counties.

For operating Portable stations:

Class C for operating portable in at least 6
different Counties.

Class B for operating portable in at least 12
different Counties.

Class A for operating portable in at least 18
different Counties. Fee for either basic Award
is $1.00. Higher class seals for s.a.s.e. No date
or time limits. If a new band or mode endorse-
ment is desired, fee is 25¢ as a new Award will
be issued for the band/mode.

For working Portables, confirmations must
have been received but not submitted, submit
GCR list with your application fee.

For operating Portable, send full log data
showing at least one station worked from each
claimed County.

Awards Custodian is: Robert W. Jennings,
WIDKD, 15 Cliff Avenue, Scituate, Mass.
02066.

Portables Defined: For the purpose of this
Award, a portable is a station operating away
from' the home address as specified in the sta-
tion license. Mobiles do not count. A basic
mobile installation is considered a portable,
provided the station can not get underway while
receiving or transmitting. Examples: Operating
from 110 volt landline power, operating from
a gasoline generator set on the ground, operat-
ing into a fixed antenna istallation separate
from the mobile, etc . ..

Diplome Des 100: The Secretary General of
the International Telecommunication Union
announced on 1st September 1973, the estab-
lishment of an Award for amateur radio opera-
tors and shortwave listeners in recognition of
their efforts to promote international goodwill
through amateur radio. This Award will be
given to any radio amateur who submits proof
of contact with radio amateur stations in each
of 100 different countries, members of the
Union and to any shortwave listener who sub-
mits proof of reception of amateur radio stations
from 100 different countries, members of the
Union and to any shortwave listener who sub-
mits proof of reception of amateur radio sta-
tions from 100 different countries, members of
the Union. There are presently 145 countries-
members. Stickers will be given for each addi-
tional 10 contacts.

The administration of this Award has been
delegated to the International Amateur Radio
Club (4U11TU), Geneva (Switzerland). For
full information and list of countries-member-
ship and date of such, address inquiries to: Mr.
Lyman M. Rundlett, K4ZA, Awards Manager,
IARC, 206 East Amhurst Street, Sterling Park,
Virginia 22170, U.S.A. May I suggest you send
along a s.a.s.e. or s.a.e. and IRC, please.

73, Ed, W2GT




Contest

Calendar

BY FRANK ANZALONE* W1WY

Calendar of Events

*Nov. 1-4 CHC/FHC/HTH Party
Nov. 2-3 ARRL C.W. Sweepstakes
*Nov. 2-3 RSGB 7 mHz Phone Contest
Nov. 4-10 ARCI QRPp C.W. Contest
*Nov. 7-8 YLRL Anniv. Phone Party
Nov. 9-10 North Carolina QSO Party
Nov. 9-10 Rocky Mountain QSO Party
Nowv. 10 Czechoslovakia Contest
Nov. 16-17 ARRL Phone Sweepstakes
Nov. 23-24 CQ WW DX C.W, Contest
Nov. 29-30 Delaware QSO Party
Nov. 30 10 Meter Ground Wave Test
Dec. 7-8 TOPS C.W. Contest
Dec. 6-8 ARRL 160 Meter Contest
Dec. 7-8 Space Net VHF Contest
Dec. 8-14 Indiana Amateur Radio Week
Dec. 14-15 ARRL 10 Meter Contest
Dec. 14-15 Spanish C.W. Contest
Dec. 22 Hungarian Contest
Jan. 11-15 YU 80 Meter C.W. Contest
Jan. 11-12 DL QRP C.W. Contest

Jan. 24-260 CQ WW 160 C.W. Contest
*Covered in last month’s Calendar

ARCI QRPp C.W. Contest

Starts: 1300 sMT Monday, November 4
Ends: 2300 sMT Sunday, November 10

This 1s the 4th annual contest sponsored by
the QRP ARC International with emphasis on
real low power, 5 watts or less output. The con-
test i1s open to all whether or not they are mem-
bers of QRP ARC International.

Exchange: RST, QTH (state /province or coun-
try) and QRP number. (non-members send NM
and power in lieu of number).

Scoring: Contacts with members count 2
points, non-members 1 point. A station may be
worked on each band for QSO and multiplier
credit. There i1s also a power multiplier as fol-
lows: 15 if output is V2 watt (500 mw) or less, 10
if 2 watts, 5 if 5 watts, and no multiplier if over
5 watts,

Final Score: QSO points X QTH multiplier X
power multiplier.

Frequencies: 3540, 7040, 14065, 21040, 28040.

Awards: Certificates, 1. Top scorer world wide.
2. Highest score in each state, province and
country. 3. Lowest powered station showing
3 or more skip contacts.

*14 Sherﬁrnﬂd Road, Stamford, Conn. 06905.

Include a summary sheet with your log show-
ing the scoring, equipment description and power
used. Also a signed declaration that all rules
and regulations have been observed.

Logs must be postmarked no later than Dec.
10th and go to: Earl R. Lawler, WSJLY, Rt. 2,
Box 24K, Burnet, Texas 78611.

Delaware QSO Party

Starts: 0001 aMmT Friday, November 29
Ends: 0001 aMT Sunday, December 1

The party i1s again sponsored by the Delaware
ARC. (W3SL) The same station may be worked
on each band but only one mode per band.

Exchange: QSO no., RS(T) and QTH. County
for Del., state, province or country for others.

Scoring: Del. stations score 1 point per QSO,
multiply total by number of states, VE provinces
and DX countries worked. Others get 5 points
for each Del. QSO, and multiply total by 1 if one
Del. county is worked, 3 for two counties and §
for all three counties. (There are 3 Del. counties,
New Castle, Kent and Sussex).

Frequencies: C.W.—3560, 7060, 14060, 21060,
28160. Phone — 3975, 7275, 14325, 21425,
28650. v.h.f.—50.4 & 145.1 Novice—3710, 7120.
21120, 28160.

Appropriate awards will be given, and in ad-
dition a certificate to stations working all 3 Del.
counties.

Mailing deadline is Jan. 15th and logs go to:
John R. Low, K3YHR, 11 Scottfield Drive,
Newark, Del. 19711, Applications for the WDEL
Certificate go to same address, but include a
5.4.8.€.

10 Meter Ground Wave Contest

9 P.M. to 1 A.M. EST Saturday. November 30

This operation organized by the Breeze Shoot-
ers of Pittsburgh, Pa. is now in its 22nd year. It
should be of interest to stations in Western Penn-
sylvania and surrounding nearby states.

All modes are permissable and exchange con-
tact points are determined by a distance basis.
There are separate awards for leaders in four
circular zones centered on Pittsburgh.

No other details were given so it is recom-
mended that you write K3DE for rules and log
forms. Mailing deadline for logs is Dec. 9th and
they go to: Herbert Heller, K3DE, 2873 Beech-
wood Blvd., Pittsburgh, Pa. 15217.

TOPS C.W. Contest

Starts: 1800 aMmT Saturday, December 7
Ends: 1800 GMT Sunday, December 8

This 1s the annual contest for the Tops C.W.
Club whose activity is concentrated on 80 meters.
For the contest it will be between 3.5-3.6 mHz.
with DX on the low end.

Exchange: RST report only.

Scoring: Contacts with own country 1 point.
Contacts with stations in the same continent 2
points. Contacts with stations in other conti-
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Gordon Marshall, W6RR receiving the Potomac

Valley Radio Club Trophy from our Committee-

man Fred Capossela, W2IWC at the Fresno

Convention last April. Gordon is being rewarded

making the top USA single operator all band

score in the 1972 CQ World Wide Phone
Contest.

nents 5 points, (each call area in W/K, VE/VO,
UA and VK will be considered as separate for
SCOring purposes.)

Final Score: Total QSO points multiplied by
number of prefixes worked. (Same as WPX).

Entries may be single or multi-operator.

Mailing deadline is January 16th to: Peter
Lumb, G3IRM, 14 Linton Gardens, Bury Saint
Edmunds, Suffolk IP33 2DZ, England.

Space Net VHF Contest

Starts: 6:00 P.M. Saturday. December 7
Ends: 6:00 P.M. Sunday, December 8
(Local Time)

This one highlights Skylab 3 with rules same
as previous Space Net contests.

Use any of the v.h.f. bands, 50, 144, 220, and
432 mHz. (But no repeaters.)

Exchange: RS(T) and Zip Code number. Non-
US use P.O. name.

scoring: Two points per QSO on each band.
Multiplier is sum of different Zip Code and P.O.
areas worked. (Counted only once.) There is also
a bonus of 10 that you add to your multiplier.

Final Score: Multiplier + 10 X QSO points.
Same station may be worked on each band for
QSO points but multiplier 1s counted once only.

Awards: To Ist and 2nd place winners in three
classes based on power used, 1-25, 25-100 and
over 100 watts input. There are also awards for
multi-operator stations, clubs and Novices. All
stations submitting a log will receive an attractive
certificate.

LLogs and requests for additional information
co to: Space Net VHF Contest, Att: A. W,
Slapkowski, WB2MTU, Box 909, Sicklerville,
N.J. OROSI.

ARRL 160 C.W. Contest
Starts: 2200 oMmT Friday, December 6
Ends: 1600 gMmT Sunday, December 8
This will be the 5th Top Band contest run by
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the ARRL. Contacts will be between stateside
stations, and with VE's and also DX. (no DX to
DX however).

Exchange: RST and ARRL section, country if
its a DX station.

Scoring: Contacts between stations in ARRL
sections 2 points, QSOs with other areas 5 points.
The multiplier is the number of ARRL sections,
(74) VE8 and DX countries worked. (See section
list in QST.)

Awards: Certificates to high scorers in each
section and DX country.

This year you will be required to submit your
log. (only a check list was required last year.) A
s.a.s.e. to ARRL will get you the necessary
forms.

The usual grounds for disqualification, viola-
tion of rules, excessive duplicate contacts and etc.
will prevail. And you are requested to keep the
“DX Window” 1825 to 1830 clear of stateside
operation.

All entries should be received no later than
one month after the contest. Send to: ARRL
Communications Dept., 160 Contest, 225 Main
Street, Newington, Conn, 06111.

Hoosier Amateur Radio Week

Starts: 0000 sMT Sunday, December 8
Ends: 2400 gMT Saturday, December 14

This activity is held each year during the week
of December 11th, the date Indiana became a
state. It is not a contest or party, just a getting
acquainted time. The Hoosier boys will be look-
ing for out of state stations and give out inter-
esting items about their state.

Work 10 different Indiana stations and you
are eligible for a certificate. Novice, VHF/UHF
and DX stations need only 3 contacts.

Send list of Indiana stations worked and your
nomination of the Indiana station you pick for
the Hoosier Hospitality Plaque.

Mailing deadline is January 13th to: David E.
Mitchell, WBOINF. Box 67, Dupont, Indiana
47231.

Spanish C. W, Contest

Starts: 2000 gmT Saturday, December 14
Ends: 2000 cMmT Sunday, December 15

[t’s the world working the Espanoles on C.W,,
all bands 3.5 thru 28 mHz in this one.

Exchange: Six figures. RST plus a 3 figure
contact number starting with 001.

Scoring: Contacts between EA stations and
the Phillipines or Hispanoamerican countries
are worth 3 points. (DU, CE, CO, CP, CX, H,
HI, HP, HR, KP4, 1L.U; OA, PY; IG; 1L, Ak,
YN, YS. YV and ZP or equivalent prefixes.)

Between EA and all other non-Hispano and
non-European countries, 2 points.

Between EA and Europeans, 1 point.

Multiplier: For EA, each DXCC country
worked on each band. Others use EA call dis-
tricts.




Final Score: Total QSO points from all bands
times the sum of the multiplier from each band.

The same station may be worked on each band
for QSO and multiplier credit. |

Awards: Gold, silver and bronze medals to

the first 3 place winners, both Spain and over-
seas.

Include a summary sheet with your log show- |

ing the scoring and other pertinent informa-
tion and your name and address in BLOCK
LETTERS.

Your entry must be postmarked no later than
one month after the end of the contest to: U.R.E.

Concurso International, P.O. Box 220, Madrid, |

Spain.
Editor’s Notes
A reminder that your Phone logs must be

mailed no later than December Ist, and for the |
upcoming C.W. contest you have until January |

15 to get them in the mail. I would highly recom-
mend registered mail where practical. Or at least
include an addressed stamped card that we can
mail back to you when your log has been re-
ceived. Several entries never did make it last

year, and you may have noticed that there was |

no Hungarian listing in the C.W. results. A large
package of HA logs never did show up and pre-
sumably were lost in route.

If you did not avail yourself of the latest prop-
agation forecast for tht Phone contest I highly
recommend that you do so for the C.W. week-
end when conditions are usually more critical.
George Jacob’s Column will have had a detailed
forecast in the October issue. A special Contest
issue covering both weekends is available at
$15.00 from PROP, Box 86, Northport, N.Y.
11768. For the very latest last minute forecast
use DIAL-A-PROP, 516-883-6223.

And say, did you notice that this year the C.W.
dates do not fall on Thanksgiving week-end? So
you state-side fellows cannot have that as an
excuse for not participating.

Good luck, if you do not hear me in the pile- |

ups I will still be in there listing.

73 for now, Frank, WIWY |

Erratum

In the C.W. results in the August issue. A |
typo in the 14 mHz top scores. The =2 spot is |

CR6IK, not 6LLK as shown.

The following stations were inadvertently om-
mitted. DL7AV on 3.5 mHz with a score of
104,622. YU2CDX on 7 mHz with a score of
27,654. SMOBDS on all bands with a score of
37,232.

In the photo of VS6AW, Doug's stateside call
was incorrectly listed as K4EVL, The correct
call is KV4EZL.

In the 1974 WW Contest rules in the Septem-
ber issue, Par. IX Trophies & Plaques, the =3
Canadian Single Band Phone Award, the correct
call 1s VE7DKS. Gene i1s now a resident of
British Columbia.

4PRe ATLAS
in stock at A.E.S.

Atlas 180 160-20m Transceiver $479.00
AR-117 AC Power Supply 119.00
AR-230 AC Power Supply (230v.) 129.00
Deluxe mobile mount (plug-in) 40.00
Standard mount (cable & brackets) 10.00

AMATEUR ELECTRONIC SUPPLY
4828 VYiest Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Stores in Cleveland, Ohio
and Orlando, Florida

DIAL-A-PROP 516-883-6223

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, plastic

or epoxy. Available at radio and electroni

CS

parts dealers. Write for catalog E-730.
Greenlee Tool Co, 1764 Columbia Ave., Rock-

ford, 11l. 61101.

GREENLEE TOOL CO

A Unit of Ex-Cell-O Corporation IXLG; ,
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BY GORDON ELIOT WHITE*

AH{}UT the time of last spring’s Dayton Ham-
vention, the R-392/URR receiver began to show
up in surplus channels in reasonably large num-
bers, and at prices making it quite attractive.
Despite having a few drawbacks, the R-392 s
probably the most generally useful new surplus
item in years to become generally available.

This receiver is a cousin of the well-known
and highly-respected R-390 and 390-A general
coverage receivers. It covers the same frequen-
cies, 500 kHz to 32 mHz in 32 bands, has high
stability and excellent calibration, although 1t
does not have the mechanical filters of the R-390-
A.

The chief characteristic of the R-392 that
shoul be noted by anyone planning to use it
around the shack is its power requirement of 24
volts d.c. It was built for use in military vehicles,
such as jeeps and trucks which use 24 volt battery
electrical systems. There are many good d.c. reg-
ulated power supplies in the surplus stores ca-
pable of putting out the required 3 amps of
power, or a home-brew supply can be rigged up.
Obviously the jeep electrical supply was nothing
special in terms of voltage stability, so there is
no great need to get one percent regulation in
anything you might build to run an R-392.

Another little problem with the R-392 is the
miniature tubes, which use 24 volts d.c. on the
plates as well as the filaments—shades of the
old BC-1206 range receiver of 1942, The tubes
are not exactly common in your local TV repair
shop.

The power plug is moderately difficult to find,
so if you can get one with the set, do. The audio
output impedance is 600 ohms for headsets, so a
speaker will require a 600:3.2 transformer to
match the receiver for decent output.

The Technical Manual is 11-858, and may be
purchased from Quaker Electronics, Hunlock
Creek. Pa.., or Sam Consalvo, 7218 Roanne Rd.,
Oxon Hill, Md.

The R1392 is specifically designed for use with
radioteletype, and has a 455 kHz intermediate
frequency output jack for an if. type demod-
ulator. The receiver is, of course, a.m.

The whole unit is pretty rugged, and the tubes
are specially-designed for field use to withstand
the shock of being dropped in a standard Army
parachute delivery container. The case 1s im-
mersion-proof when closed.

- —

64 o CQ e November, 1974

Operation of the set is rather straightforward,
and is much like that of the R-390 receiver. In
decent shape the R-392's nice digital readout is
quite accurate, and may be calibrated by use of
the internal crystal frequency standard. The pro-
cedure is to switch to CAL position on the AGC
control, activating the calibration oscillator. Turn
the b.f.o. on, and set at zero. set the kiloHertz
dial to the nearest 100 kHz and lock the dail
lock. This locks the dial mechanism internally,
but allows a few kHz of play in the tuning, thus
with the kHz control knob, it should be possible
to adjust the front end of the set to zero-beat
with the calibrator at a 100 kHz point. If not,
the mechanism is too far out to calibrate, and
more heroic measures may be required. Further
adjustments definitely require a manual, much
patience and great care.

Technical Manuals

In a recent column I listed sources for certain
technical manuals. Fred Schmidt, WANYF, ad-
vises me that he has substantial stocks of almost
all Teletype parts, adjustment and operating
books. He operates as Typetronics, Box 8873,
Ft. Lauderdale, Florida, 33310.

Correction

Also, in a recent column, I mentioned some-
thing about an “internal dynamotor in the ART-
13 Transmitter. This i1s incorrect. There 1s an
external dynamotor for the ART-13, I was think-
ing of another set. Sorry about that one. l

Cash for any Collins military or commercial equip-
ment or parts, especially 618 T Tranceivers. 490 T

antenna couplers. AN/ARC- 102. AN/ARC- 94,

CASH

AN/MRC- 96, SPACE ELECTRONICS CO.,
76 Brookside Drive, Upper Saddle River, N.J. 07458
g (201) 327- 7640

CALL 516-883-6223
FOR DIAL-A-PROP

WANTED

Military Surplus ARC-51BX, ARC-94,
ARC-102, ARC-114, ARC-115, ARC-
116, ARC-131, ARC-134, ARN-59,
ARN-82, ARN-83, GRC-106, APR-
14, APR-17, URC-64, CU-1658, 490T,
618T, APX-72. ARM-25C Test Set.
Also need commercial Collins Aircraft

and Test Equipment. Top dollar paid,
Phone: BILL SLEP, 704-524-7519.

SLEP ELLECTRONICS
COMPANY

P.O. Box 100 OTTO, N.C. 28763




| With variable squelch control.

R 392/IJFIR RECEIVER

R-392/URR RADIO RECEI-
VER 500 KHz to 32 MHz in
32 Bands of 1 MHz ea. Except
500 KHz to TMHz is 2 MHz.

Type Signal is CW, MCW,

Voice and Freq. Shift Keying.
Triple Conversion on Lower

Eight Bands, Double on all

others. Continuous tuning read
directly on Counter Type In-
dicator; Built-In Crystal Calibrator, 100 KHz points.
With 25 tubes of 26A7, 26A6, 12AU7, 26C6, &
26D6. Power required for operation: 24/28 VDC
@ 3 Amps. High Performance, Rugged Design. Port-
able. Size: 11%x14%x11 wt: 52 LBS. Shpg. wt: 70.
Price: Used reparable $95.00 ea. Power input

plug, $2.00.

38 to 54 MHz RECEIVER

F'_T_._T ;] R-110 Receiver 38 to 54 MHz
05 : |FM continuosly tuneable, vari-
‘4 @n'.-ii'. ) ‘.]able squelch and audio, output
v 5 1 impedance 600 Ohms. 4.3 MHz.
I :*Lﬁd'. | 1ILF. with tubes 3/1U4, 2/1L4,

1A3, 2/3A5, 1S5, 2/3Q4, 2/6AKS5
& 082 Voltages req. 135 VDC @ 70 MA. and

12 volts @ 2 amps.
Size: 9x13x7%;WT: 32 LBS. Used $35.00.

RT-70 RECEIVER-TRANSMITTER

i 47 to 58.4 MHz FM voice
. communications. Features con-
tinuous tuning or two pre-set
channelsand push-to-talk trans-
Ay mission. The receiver circuit
“7 is the Dual Conversion type

wrth the 1st IF 4.3 MHz and the 2nd |IF 1.4MHz.
600 Ohm Audio
Output Impedance. The transmitter circuit has a
500 MW Qutput and an Audio Input Imped. of 150
Ohms. Power required: 90 VDC @ 80 MA, 6.3 @

360 MA and 6.3 @ 160 MA. With tubes: 6/1U4, 3/

1L4, 2/1R5, 1S5, 1AE4, 4/3Q4, 3A5, and 3B4. —

Size 4%x13x8 WT: 20 LBS. Used $20.00.

PRC -

10 RECEIVER - XMITTER

RT-176/PRC-10 Radio
Receiver - Transmitter:;
portable unit operating
from 38to 54 9MHz FM
vOoIiCeé communications.
The receiver section has
an |F of 4.3 MHz and
an audio output imped.
of 600 Ohms. Transmitter output is 0.9 watts with
a normal range of about five miles. Microphone in-
put imped. 150 Ohms. Both Receiver and Trans-
mitter sections are continuously tuneable. Withcon-
trols for volume, tuning, squelch, pointer adjust
and dial lock. Connector for external speaker.
With tubes 9/5678, 2/5672, 3/5676, 1AD4 and
5A6. Power required; 135 VDC, 67 VDC and 1%
VDC. Less Battery case. Size: 9%x3x10%: WT;
9LBS. RT-176/PRC-10 Used $19.00.

All Prices FOB Wilkes Barre PA. Shipping charges
collect. Send Money Order or Check.

+ ply sold separately. The RT-68 also provides a

RECEIVER-TRANSMITTER

RT-68/GRC Receiver - Trans-

mitter, 38 to 54.9 MHz range r < i a
cuntmunuslv tuneable or 100
KHz-step Detent channels or
two preset channels, Receives
and transmits both voice and
1600 Hz ringing FM signals.
The overall communication
range is from 10 to 15 miles. The receiver circuit
iIs @ Dual-Conversion superheterodyne type with
the 1st |F variable from 4.45 to 5.45 MHz and the
2nd |IF fixed at 1.4 MHz, The receiver has a vari-
able squelch control and a 600 Ohm output imped-
ance. he transmitter circuit uses a crystal-control-
led oscillator and oscillator power amp and puts
out 2 watts on low power voltage or 16 watts on
high power voltages supplied from the power sup-

meter and test switch to monitor transmitter pow-
er output filaments and the 90 volt input. With
tubes 4/1U4, 2/1A3 2/1L4, 4/1RS5, 2/1AE4, 1S5, |
4/3Q4, 3/3A5, 2/3B4, 3A4, 6AK5 and 2E24.
Size: Ox13x11% WT: 42 LBS. Used $40.00.

RT-66/GRC Receiver-Transmitter same as RT-68
above except 20-27.9 MHz range. Used $35.00.

RT-67/GRC Rec-Trans. Same as RT-68 except
27-38.9 MHz range FtEparable $35.00.

PP 112/GRC 24 Volt power sup-
ply for the RT-66, 67 and 68
series receiver-transmitters. This
unit supplies all the necessary vol-
tages for the receiver and trans-
mitter circuits. Includes low and
high power switch for the trans-
mitter section. Size: 9x13x7% WT:
38 LBS. Used $20.00.

T195/GRC Transmitter 1.5 to
t. 20 MHz 24 to 28VvDC 100W
® output 10 Bands 8 Channels.
- CW, Voice, FSK. 20 tubes
- 122 LBS. Price used repair-
able, $50.00 ea.

PRC - 6 WALKIE - TALKIE

RT-196/PRC-6 Receiver-Transmitter
F.M. 47 to 55.4 MHz, crystal con-
trolled one preset channel, about 1
mile depending on terrain and con-
ditions. Handheld unit has push to
talk switch Mic., phone, fold down
antenna, shoulder-strap etc. Also pro-
visions for using H-33/PT Handset.
\ With tubes 6/5678, 3/5672, 2/5676,
384, Power Req. 1.5, 45, and 90
VDC, usually supplied by BA-270
Battery (dry) not available, Size:

15x5x4%: WT: 5 LBS. Used $22.00.

1623 South Main Street - Wilkes-Barre,
Pa. 18702 Area Code 717 822-6127
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f \ Antennas [from page 50]
“Why not?,” I replied. “For every contribu-
Ne INTERNATIONAL

tion I receive and put in the column, I'll be
pleased to send the contributor a complimen-
tary Handbook of mine.”
roa an Pendergast stretched and yawned. He started
lifi

amp I Ier low loops. My six element Yagi on the 110

foot tower really does the job.”
MODEL 150-299 “Yes, and your Pachenko machine helps too,
doesn't it?,” I rejoined. But Pendergast was on

toward the door of the shack. “Glad I don't
his way and didn’t hear my final remark. i

have to worry about ground planes and low,

| CQ Country Chart

A two color, wall-sized country chart is avail-
able on poster stock and in large type for only
$1.25 per copy postpaid. Address request to:
CQ DX Country Chart, CQ Magazine, 14 Vander-
venter Ave., Port Washington, N.Y. 11050.

WANT TO BUY — USED HAM GEAR
We pay cash for used gear: FM, SSB, AM, etc. |
Working or as is -- makes no difference. Call or
write today! Al, W2SRW or Mel, WAZ2NET.

RAMCO ELECTRONICS
365 Canal Street, New York, NY 10013

14 db gain— 10 to 1,000 MHz Phone: (212)966-6056

International’'s inline amplifier

i N g ¥ M T
provides 14 db gain flat within 1 TY STR
db over a range of 10 to 1,000 HIGH INTENSI S OBE
MHz. Impedance 50 phms. Re- UWARNING LIGHT
quires 20 VDC @ 50 ma. For in- With The Brilliant Flash!
creased gain additional amplifier GAR BE ZEER EROIE Yid
may be added. Uses BNC type FLYING AIRCRAFT OVER 100
terminals. MILES AWAY
SPECIFICATIONS Candle Power: *BL426 strobe
Range 10 to 1,000 MHz produces in ‘excess of 1,000,000
Impedance 50 ohms ‘ ENSCO Py~ Quas
DC Input* 20 VDC 50 ma i
Gain* * 14 db Eaﬁ:n:::il::;:gl tlsfl:wlcurrent requirement, no mnw:g
Flatness +1 db (Ref. 500 MHz) T Ll e T .
‘ y protection at all t Itisd dabl
Oppratlng Temperature —25to +70° C | in extreme hot or sub-zero Matl;;:s{nn ';14::?:: pan:
Noise Figurg O db I to freeze up). Circuitry s dipped in protective coating
VSWH OUtpUt 20 compound to prevent corrosion.
Output capability for —60 db near | Mounting: Mounting plate is designed for permanent
intermodulation distortion 100 MV installation
GREAT FOR BOATS' FIRE CARS'
*"Will operate 12 to 24 VDC with some loss Now in use by - Police Departments ® 0il Companies ® Ambulances
characteristics ® Utility Trucks ® Telephone Trucks ® Railroads ® Airport Vehicles
**May cascade for additional gain with ® Highway Maintenance Trucks ® Alarm Systems ® City and
consideration of noise and flatness County Vehicles ® Fork Lift Trucks.
SPECIFICATIONS
Price $40_00 [}|u5 ﬂﬂStﬂgE Weight 5 ibs Bulb Xenon flash :t;
Write for complete catalog. Height 10° D.C Voltage 12
Optic Lens Plaste |Red Current J amps
amber blue clear) Candle Power 1 000 000
Case & Flash Rate 601w BOFPM
m | mounting plate  Aluminum
INTERNATIONAL Model BL4A-26, 12V DC @3 amps................. 599.95 '

CRYSTAL MFG. CO., INC. I irlal

YT v | For magnetic mount and cigarette lighter plug add $11.
\ i |

éfiNDﬂh L{e:e e — blue, amber and clear. Send PD B 306
lahoma City, lanoma 0. Box J
405 236-374 1 HOUSE OF POWER Mervick N.Y. 11566
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Atlas-180

SOLID STATE SINGLE SIDEBAND TRANSCEIVER

' Plug in design for quick installation or re-
" moval from optional mobile mount. 12 volt
DC operation.

2- AC Console for desk-top operation.

All solid state modular construction with
= plug-in P.C. boards.

AMERICAN MADE, GUARANTEED, AND
SERVICED BY ATLAS RADIO, INC.

GCW ELEGTRONIGS

° %go "’6""‘%5 P.g.r;.s c|}|~n¢'m. ° 02.5 mv receiver siensi;tivity. 1401 Blake Street,
® 20, 40, 80 an meters. ® Superior sensitivity. ado 80202
® Only 3% in. high X 9% in. wide X 9%z in. deep. 3ﬁ "f;&g)cfﬁfg,ggg

vev BT-100 B

TWO METER F.M. PORTABLE

CRYSTAL SOCKETS INCLUDED ! .35 uV SENSITIVITY OR BETTER !
IMPROVED TRANSMIT AUDIO ! .25 SQUELCH SENSITIVITY !
UP TO 6 KHZ DEVIATION ! F.C.C. TYPE APPROVAL PENDING !

IMPROVED INSTRUCTION MANUAL !

KIT ONLY $129.95 COMPLETE less batteries
AND for a limited time only we will furnish

o ONE SET OF CRYSTALS FREE !
i~ " =_? Your choice of 94-94; 52.52: or 34-94
4

T IT'S AN EVEN BETTER BUY NOW ! 1 1 1 111!}

ACCESORIES: ""Rubber Duckie’” Antenna (BNC Connectors) ........... $12.95
Nicad Batterie Charger ........ccccocecciiemieiesnccrsnsssnsasaans $ 495
Sealed 12 v Nicad Battery Fack ........................... .$29.95

Please include $1.00 for Shipping and Handling - N.Y.S. residents add sales tax

HF ENGINEERING

— DIV. of BROWNIAN ELECT. CORP. —
320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607-723-9574

BANKAMERICARD

November, 1974 o CQ e 67



hand-

crafted from a single block of walnut or cherry

hardwood, an imposing 3"’ in depth. With the

natural grain of the wood enhanced by a rich

hand-rubbed finish, this will be a truly distinc-

tive gift or an addition to your own station.
$14.75 post paid USA.

To order, please send check or money order
specifying Walnut or Cherry to:

CREATIVE ENTERPRISES

K4BUY
P.O. Box 448-C Annandale, Virginia 22003

Desk Set Call Letters meticulously

CQ Country Chart

A two color, wall-sized country chart is avail-
able on poster stock and in large type for only
$1.25 per copy postpaid. Address request to:
CQ DX Country Chart, CQ Magazine, 14 Vander-
venter Ave., Port Washington, N. Y. 11050.

Math’s Notes [from page 29]

In future columns, if readers show a suitable
interest, we will be glad to discuss other fre-
quency synthesis methods with single or multiple
crystals. Also, we will be glad to publish inter-
esting synthesizing schemes developed by our
readers.

73 Irv, WA2NDM

Impedance Measurement [from page 24|

cle, it may be possible to increase the band-
width by putting less inductance in the center
loading coil—about 300 ohms less. Recall the
reactance of the antenna alone was 300 ohms
inductive at 7250 kHz. If we are able to find
a value of center inductance that makes the
antenna reactance zero so that the antenna can
be fed directly without the use of a capacitor,
the rate of change of reactance will be greatly
reduced and the bandwidth may be increased.
But this i1s another story.

Paraphrasing Lord Kelvin’s quotation at the
beginning of this article, When vou can meas-
ure both the resistance and reactance of an
antenna and express these in numbers, you
know something about the antenna; but when
you can only measure your antenna with a
v.s.w.r. bridge, vour knowledge is of a meager
and unsatisfactory kind: you can scarcely In
your thoughts intelligently improve the antenna.
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Novice [from page 31]

seconds later, calling CQ again and again, in-
stead of listening for and answering the DX
stations that call CQ or even answering the DX
that respond to their CQ’s! I know that it has
been said many times before, but the secret to
working DX is to listen and listen some more
for the DX stations to call CQ or to sign off with
a station after a contact. After all, if you can-
not hear these stations, you will never hear a DX
station that might answer your CQ.” WAPDXZ’s
wife 1s WNOKRN, his mother-in-law is WN#¢-
HUG, and his brother-in-law is WN(OHUH.

John A. Clausen, WNOLYY, 714 Elk St.,
Beatrice, Nebr. 68310, uses a Heathkit HW-16
c.w. transceiver driven by a Heathkit HG-10
variable-frequency oscillator (v.f.0.) in con-
junction with a Mosley TA-31, 10, 15, 20 meter
rotary dipole and a 80-40 meter dipole up 50
feet. With this equipment, he has worked 25
states. . . . Douglas G. Probst, WNOKUT, also of
Beatrice, Nebraska, and a buddy of WNOLY V's,
uses a venerable Globe Scout transmitter as-
sisted by a Ten-Tec v.f.o., and he receives on a
Hallicrafters SX-100 receiver. Doug's Mosley
TA-31 rotary dipole 1s 25 feet high, and his 80-
40 meter dipole is 40 feet high. He has worked
48 states. ... What will Betty Crocker cook up
next? Matt Ziegler, WBSKZO0, president of the
very active Talawanda High School Amateur
Radio Club, WBS8PTN, Talawanda High School,
Oxford, Ohio 45056, reports that the club turns
out many Novice operators who get their Gen-
eral tickets before the year is up. The club’s
Novice station and also the General station gets
heavy use. Unfortunately, the General station
is not equipped for s.s.b. but the club is con-
ducting a drive to remedy this deficiency. All it
will take is 130,000 Betty Crocker coupon units
found on many General Mills food product
packages. The drive has been o.k'ed by the
school principal and by General Mills. If you
would like to help, send coupons or requests for
further information to the address above.

Will we read about you and your station in a
subsequent Novice SHACK? And will we see
what vou look like? The first step is up to you.
Write that letter and send it with a picture, if
available, to the address on the first page of the
column. We will take it from there.

73, Herb, WI9EGQ

Balkan Hams [from page 35]

Hungary: And Getting Sick Of It

Our trip to Hungary started out bad and ended
bad. And the middle wasn't too good either.

We entered Hungary from Romania. Leaving
Romania by train, the border guard stamped our
passports “Exit on May 20, 1974.” Twenty min-
utes later entering Hungary, the Hungarian offi-
cer stamped our passports by mistake “Entered

—— e e
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a” EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE
N NO TRAPS —NO COILS — NO STUBS —NO CAPACITORS

u-ti—i—ﬂ{-.x f

b |

#16 40% Copper Weld wire annealed so it handles like soft Copper wire—Rated for better than full legal power AM/CW
or SSB-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware—
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp-
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL:; 75-10HD—ONLY $12.00 A BAND!

Model 75-10HD $60.00 66 Ft 75 Thru 10 Meters Model 75-40HD $40.00 66 Ft 75 Thru 40 Meters
Model 75-20HD $50.00 66 Ft 75 Thru 20 Meters Model 40-20HD $33.00 35 Ft 40 Thru 20 Meters
Model B0-40HD $42.00 69 Ft 80-40-15 Meter (CW)

ORDER DIRECT OR WRITE FOR DrRsA| 300C Shawnee OR THETS;"S:ST E:‘*’OR'TE
I_ FULL INFORMATION Leavenworth, Kansas 66048

Fully Ajr Tested — Thousands Already in Use Ic*

-

THE ONLY MAGAZINE DEVOTED ENTIRELY TO UNDER-FIVE WATT HAM RADIO
@ Construction Projects @@ Technical Articles @ Operating News @ QRPp WAS & DXCC
Standings @ Awards: QRPp DXCC, MILLIWATT DXCC, FIELD DAY TROPHY

subscriptions: $3.75 yearly. Reprints: Vol 1-$4.00, 11-111-IV=$3.50 each (All four—$13.40) ‘SAMPLE 50¢ To:
ADE WEISS KBEEG, 213 Forest, Vermillion, SD 57069,

ORLD QSL BUREAU

THE ONLY QSL BUREAU to handle all

of your QSLs to anywhere; next door, the

next state, the next country, the whole

world. Just bundle them up (please arrange

alphabetically) and send them to us with
payment of b6¢ each.

5200 Panama Ave., Richmond, CA USA 94804

A Chanenge of Skill & Determination

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H&L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07206
(207) 351-4200

SST T-1 RANDOM WIRE ANTENNA TUNER

All band operation (BO 10 meters) with most
any random length wire. 200 watt power cap
ability. Ideal tor portable or home operation
A must for Field Day Seze 2 x 4% x 2-3/8
Built-in neon tuné-up ndicator Guar anteed
for 90 days Compact - easy 1o use only
24 95 posipawd. (Add Sales Tax in Calif )

£

SST ELECTRONICS, P.O. BOX 1, LAWNDALE, CA. 90260 - . !
c U RTIS K EY E R 4.2 g: g:n :re E& wave diEuIe}

n (re ‘2 wave ip) |
$24.95? i i |

THIS IS AN EXTENDED MODEL

A remarkable new CMOS OF THE WORLD’S BEST |
IC, created specifically for " VHF FM ANTE&‘NA e I
' rti |
::iniw w?tflinm:gv:qiung: ARX-2 146- 143 MH: | s MR
reach. One 16 pin IC contains all features of the ARX-450 “35*_.4_5_9 MHz ;i
EK-420 (Oct. '73 QST review) . . s&ll-c:ornplahngdots ARX-220 220-225 MH:z 3
dashes and spaces; iambic option; dot memory; 3 3 ‘A5
weight control; key debouncing; sidetone and almost Cnnvﬁrsmn Kit to make your &
zero power drain. You add pots, pwr supply, speaker, AR-2 into a Ranger 2R
chassis and customize as you like. ARX-2K
8043-1 ... Type 8043 IC, PCB, socket and manual =
.............................. $24.95 - _
8043- Abowa plus partial kit excluding pots, spkr, |
ch cks, etc. Solid state -+300V, | _
e e _.sges | IN STOCK AT YOUR ).
Postage anywhere in U.S.A. by air LOCAL DISTRIBUTOR i ]

CURTIS ELECTRO DEVICES, INC.
Box 4090, Mountain View, CA 94040

Cush | N 621 HAYWARD STREET
SRR \\ ANCHESTER, N.H. 03103

CORPORATION
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on May 5, 1974.” This was his fault but we had
to pay for it. Later I was repeatedly asked to ex-
plain how we could enter Hungary 15 days be-
fore we left Romania. Besides, we had only a
3-day visa and from May 5 to May 23 when we
left, there are 18 days.

Out of the six countries we visited, Hungary
was the only one that charged for a visa ($4.50/
person) and the only one that required us to
exchange in advance a certain amount of dollars
for each day we expected to stay.

While in the other countries there was either
no need for visas, or they were given right at the
border, we had to apply in advance for the
Hungarian visa.

Once we arrived to Budapest and settled in a
hotel, I tried to get in touch with local amateurs,
those we had QSOs with before. I had a long list
of HASs and I called up a couple of them, but
none wanted to meet us. As a matter of fact, long
before we started the trip, I wrote to the Central
Radio Club in Budapest, and to several hams,
but did not receive a single reply.

Generally, amateurs like to meet other ama-
teurs, especially foreigners or those they have
met on the air. Why did the Hungarian hams
show so much restraint?

After many polite excuses I got to Joska, HA-
5DJ, and although he was working in a contest,
when he heard that an American ham of Hun-
garian ancestry would like to meet him, he came
right away.

Joska is a retired electrical engineer, an old-
timer with many years in amateur radio. He
designed and built all of his own equipment and
is very active on the air. When Joska arrived at
the hotel, we called up Frici, HASKF, another
very active oldtimer. Frici is an MD and a DDS
and he is the chief operator of club station
HASKFZ. Frici met us after he finished his work
and took us to his club.

HASKFZ is the club station of the world
famous Ganz, manufacturers of heavy electrical
equipment. and Frici is one of the company doc-
tors. The radio club has a large meeting room,
a construction shop. library, an active station
and a bunch of excellent operators like Pista,
Miki, and others.

Most of the Hungarian amateurs are highly
skilled technicians and their official magazine
Radiotechnika keeps them informed about every-
thing new in the field.

Next day we went with Joska to the Castle
Hill. T was in Budapest many times before but
the sights around the Fisherman’s Bastion are
so beautiful, we had to go again.

Afternoon we visited Joska’s station, HASD]J,
(all home made) and even if it doesn’t look like
Collins, it certainly works like Collins.

At our departure another unpleasasnt situa-
tion: checking-in our luggage we found that we
had an overweight of about 4 Ibs./person. The
Hungarian airline clerk did not allow any weight
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for our baby Diane despite the rule in the books.
What's more, he insisted on also weighing our
flightbags and us paying for “excess weight.”” He
was so hungry for dollars that I started to suspect
that the name of this country has something to
do with his attitude.

Anyway, I opened our luggage and in the mid-
dle of the international departure hall, I began
to throw out our “excess weight,” mostly sou-
venirs we bought in Eastern Europe. In the mean-
time I cursed them in every language I knew,
including Hungarian. Then I remembered that
[ had to make a last phone call and left Eva
to finish the job. Moments after entering the
phone-booth, the scared airline clerk dragged
me out saying that everything was OK, we could
take with us all our “excess weight.” He even
helped us to re-pack! Unintentionally but suc-
cessfully, the old “phone-call to a big-shot™ trick
worked again.

If you like to meet local hams when you
travel, I don’t recommend going to Hungary.
But if you are in Budapest, I recommend visit-
ing the Fisherman’s Bastion on Castle Hill, which
is up on the heights of Buda, overlooking Pest,
the other part of this huge city.

Before | Finish

I would like to mention that next year we
hope to go on a real DXpedition and we wouldn’t
mind joining a group for that purpose. If there is
a group with strong men to carry the gear, tire-
less operators to handle the pile-ups, rich mem-
bers to pay the bills, a good cook and a pretty
baby sitter, I would be happy to accompany
them. 3

QRP [from page 40)]

QRT for fear of being squashed. Got on two
hours after the contest began, and headed straight
for 15 to catch any possible opening. Boy was 1
surprised! 15 was loaded with signals and by the
sounds of it, sporadic E was at its best. I worked
53 stations on 15 s.s.b. ranging from as close as
London, Ont.” (360 mi.) to KZSWA in the Canal
Zone.” WB9LKC and son WN9LVZ used a PM-
2B and the antenna described in an earlier col-
umn. It took them two hours to make a second
QSO, but they got rolling to a total of 68—a
good showing for first time out. WE8NDG was
out again with his 80 meter HW-7—asks me to
pass along a clarification to his picture in the
May column. The 80 meter HW-7 is a specially
built unit using the basic HW-7 scheme, but with
circuits tuned to 80. So much for FD 1974. A
great success. Milliwatt Field Day Trophy stand-
ings shown elsewhere, with WOIYP’s astounding
effort coming out on top. But everyone showed
excellent results—much higher scores and num-
ber of contacts than in earlier years. A job well-
done fellows!

That’s it until next time., Good QRP,’ing and
T35 Ade. KREEG
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THE APPROVED LEADING HAM AND
CQMMERCIAL BALU IN THE WORLD TODAY.

"W2AU” BALUN-$: 12=95—9

The proven balun HANDLES FULL 2 KW PEP AND THEN SOME. CUrre'r;HlIﬂ‘ﬁtnbuhun
e ? Broad-Banded 3 to 40 Mc. WAL — = — QN
.

1.
2. HELPS TVI PROBLEMS By Reducing Coax Line e e
Radiation
3. NOW ALL STAINLESS STEEL HARDWARE. s023% HANGP HOOK
Double Silver Plated

4. IMPROVES F/B RATIO By Reducing Coax Line
5

6

y |

Pick-Up

REPLACES CENTER INSULATOR. Withstands
Antenna Pull of Over 600 Lbs.

BUILT-IN LIGHTNING ARRESTER. Protects Balun

—Could Also Save Your Valuable Gear

BUILT-IN :..T.'::'.': . BUILT-IN HANG-UP HOOK. !deal For Inverted
I,IEI-ITI:"HG S Vees, Multi-Band Antennas, Dipoles, Beam and e ————
o ads
. lHRESTER ::: ' HOWOEElﬂﬁ USED EITENSIFEL\" BY ALL BRA.NCHES tu’:ft?;uqll?::;iﬂﬁtmn
1 = OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA- ______.-"’"-""‘--.,.
123 DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS =
| ‘E 3 THE WORLD OVER They're built to last o
g " BIG SIGNALS DON'‘T JUST HAPPEN- &
. -y GIVE YOUR ANTENNA A BREAK o
' Comes in 2 models. l:lwmatl:hgs 50 nl;* I?E nl:lm un- We'll GUARANTEE
/ * balanced (coax line) to or 75 ohm balanced load. ,
4 S,HH;?ETS 4:1 model matches 50 or 75 ohm unbalanced (coax nﬂ, other balun, at any
THAT COUNTSI line) to 200 or 300 ohm balanced load. price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features.

UNADILLA RADIATION PRODUCTS  MFRS. OF BALUNS  Dept. CQ UNADILLA, N.Y. 13349

160

Meters

Your SSB Transceiver Dentron 160XV Transverter

Get in on the excitement on 160 meters the easy way with the new Dentron Radio Co. Model
160XV Transverter. No need to bm a new transceiver. this low cost easy 10 use accessory quwkh

connects to your existing SSB transmitter. receiver or tmnstener with just two Slﬂlplf: con-

nections and you are ready to join in on the fun on band.” With sun spots at their low,
there will be a lot of good action in the months ahead and you'll want to be ready.

e 5 watts drive ample for full output e Matches 50-ohm antenna

e 100 watts dc input © Eg}lé—{;nHzpower supply for 110/220 V

e Full 1.8-2.0 MHz coverage e No modifications to existing equipment

e 3.8 to 4.0 MHz input e Receiver sensitivity better than 1 uV

Also the 160AT antenna tuner for your 160-meter 50-ohm exciter just $49.95 postpaid

All units in stock for immediate delivery
ORDER FROM

DENTRON Rapio (o, 3199_50

BANKAMERICARD | 27587 Edgepark
Oimsid, 11591 Rabaul Ave
=l O ri':'r#“’“ PPD U.S.A. Oypress, Cal, 90630 —

West Coast master charge

ref Tl BRANE L&D
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Hours

N Ew ! Location

at ERICKSON . ..

SRC-146A SPECIAL witw |
® Charger

® “Stubby’ antenna

® [ eather case

® Ni-Cads

® 94/94, 34/94 and one

channel of your choice

$369 List
—50 Package Discount

$319 Prepaid — Cashier's
Check or M.O x]

SYNTHESIZED'!
/Inoue’s

® 162+ channels, simplex or offset (600 kHz)
for repeaters

® All modular construction

® Super hot MOSFET/helical coil .4UV receiver

® AVAILABLE NOW! .. .only $489.00

TEMPO TALK POWER!

POWER AMPS up to 135 W OUT
with 1 to 25 w drive

from mobile,
base or

HT...

Solid

State

7 Micro-

Models Strip

Circuit

MODEL _ POWER (i /out) PROCE REﬂdy'tﬂ"gﬂ,

| rooze ' yroombiin $230 00 Cables supplied

ooz —— 30550 All U. S. made

s028 f yeoriy s1300 | In stock. Shipped same

Wz | 1 3OW s saoo | day UPS ppd. for Cash-
|__wa | e $ 5600 | jer's Check or M.O.

ERICKSON

COMMUNICATIONS

4135 Main Street (New Location)
Skokie, IL 60076 (312) 677-2161
Hours: 9-4:30M-S;6:309M, Th, F

72 e
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TUNABLE SLOTLINE FILTERS

FOR REPEATERS-
BASE STATIONS-
MOBILES

Fl44 F50

F220

Suppresses harmonics and spurious radiation
equally well with transmitter and receiver

Compact Easy to install

Low cost No maintenance
BT WD T AT s cainy Pregumesy S0NT RS i T A T el = mwen e of B OG&M G
Ml BT Oy RS e greeier e T ] 3D Swaams adipalies B A TERAL ingad B Sl B9 FyreaErOn

eybnswgn” REEC TeO8) Gommter = St
Titelil L ife] Subesr Dulibed

i g T Ty N

= F ik Sewctes goet Bt B
EXTESsAL GROUSD OD%NECTION 10-10 shed
Py g e e

Model F220 Hewechon 10 adiacent signals -6db mun
$39.95  Tuning range 220 - 225MH;
3 1 ImMEens L] L}
Model F144 Rejection 1o adjacent signals -3db min
$39.95 ing range 143 - 149 MMz
ximate dimensions 12" x3 x3
Model F50 Hejechion 10 adjacent signals -5db mun
sqg 95 | jrming f.]"':_;l- *:-H "“‘:- *'irqH:
Approximate dimensions 17 x4 x6

Prepaid in U.S. Send check or M.O. to \\"HEK, |NC
P. O. Box 964
602-608 Harrison Street

Davenport, lowa 52805

la. Aes add M Sales Tax

J19-323-6014

R-X NOISE BRIDGE

e Learn the truth about vyour antenna.

* Find its resonant frequency.

* Find R and X off-resonance.

* Independent R & X dials greatly simplify
tuning beams, arrays.

e Compact, lightweight, battery operated.

* Simple to use. Self contained.

 Broadband 1-100 MHz.

* Free brochure on request.

e Order direct. $39.95 PPD U.S. & Canada

{add sales tax in Calif.)

PALOMAR

BOX 455, ESCONDIDO, CA 92025
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’ YOUR BEST HOLIDAY BUY

IS AT QUEEN CITY ELECTRONICS :

When you're searching for a meaningful gift for that special person this Christmas, you g
want the best value you can get. Decide on a ham rig that is powerful, reliable, durable

. . and still economical . . . and you've chosen a gift that's sure to please.

Here's how to be certain vou get your money's worth when selecting an amateur
transceiver:

* Insist on the brand name known for quality AND which has the best reputa-
tion for outstanding customer service.

* Be sure the unit has Single-Sideband, AM and CW functions on all 5 major
ham bands.

* Insure natural voice characteristics with an audio response AND bandpass
that is essentially flat from 300 to 3000 Hertz.

* Look for a final amplifier using 8950 tubes designed to handle RF power.

e Determine the ‘‘Cost-Per-Watt''. Divide the total cost of the system by the
P.E.P. Input Wattage to find your best buy.

* Use your Swan Revolving Credit for easy to handle deferred payments.

Consider these ‘‘Best Buy' examples from Swan Electronics:

700CX Champion Transceiver — 300B Cygnet de novo Transceiver —
Provides 700 Watts P.E.P. Input Totally portable with internal
without an accessory amplifier. power supply and speaker. Add a
Added to an existing A.C. power 1200X Cygnet Amplifier for 1200
supply, it costs less than 86¢ per Watts P.E.P. Input. Total cost is
watt! Order early, this is a fast just 68¢ per watt!

o moving item. You can’'t beat it.

Whether you're upgrading vour own station or you want to please that special ham
k3 operator on your Christmas gift list . . . see Queen City Electronics . . . your Authorized
0 Swan Dealer.
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“Work” Lafayette for
the best selection and
values in '75

ectronics catalog no. 750

the “new look™ Lafayette
Catalog . .. 260 Full-Size
Pages ... More Full Color
SEND
FORIT TODAY

* Transceivers ¢« “Starter
* Transmitlers * Antennas Packages''
* Receivers » Rotators * Accessories

Enjoy easy-chair shopping and get the lowest
prices, too! We've got the name brands, our
exclusive Lafayette products and all the parts,
connectors and pieces to keep things going.
Save energy—Shop by mail.

Lafayette

Listen to us,you can't go wrong.

r- R e e SRS
Dept. 33114

Lafayette Radio Electronics
111 Jericho Tpke., Syosset, L.I., N.Y. 11791

Send me your FREE 1975 Catalog.

Ty SR A R e S R A T T
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DEL WEBB'S HOTEL

SAUARA

LAS VEGAS, NEVADA

SAROC

Tenth National
Convention

January 2-3,197%5

Hotel Sahara Space Center

Advance Registration, $11.00 per
person includes:

1. Advance Registration ticket.
2. Regular Registration ticket.

3. Admission ticket to Social Hour,
hosted by T. P. L. Communications
and TRI-EX Tower Corp. with SAROC
on Friday.

4. Admission to Exhibit Area and
Technical sessions.

5. Ladies will receive an additional
ticket.

6. Admission ticket to Social Hour,
hosted by Ham Radio Magazine
with SAROC on Saturday.

7. Hotel Sahara Safari Brunch ticket
for Sunday.

8. Tax and Gratuity on all listed items.

Advance Registration, with mid-
night show, $21.00.

Advance Registration, with din-
ner show, $27.42.

Mail your SAROC Advance Reg-
istration check now to:

SAROC, P. O. Box 945, Boulder City,
Nevada 89005, must be received be-
fore 15 December 1974,

Full refund on advance registra-
tion if received in P. O. Box on
or before January 2, 1975.

Special airfares via United to
SAROC from selected cities, send
for details.

Call toll free 800-634-6666 for
Del Webb's Hotel Sahara accom-
modations, SAROC special room
rate $15.00 per night, plus tax,
single or double occupancy.




3»0@1‘ de. wouo Tramacewver !

* ALL AMERICAN MADE

® 300 WATTS P.E.P. INPUT

®* 10, 15, 20, 40 & 80 METER BANDS

* SINGLE SIDEBAND, AM & CW

* BUILT-IN AC POWER SUPPLY

* INTERNAL SPEAKER & CW SIDETONE

SWAN 300B CYGNET de novo — $519.95, WITH 55-16B FILTER — $589.95

DEALERS THROUGHOUT THE WORLD
or order direct from

O Swanmw.

ELECTRONICS

A subsidiary of Cubic Corporation

| 305 Airport Road » Oceanside, CA 92054
Phone (714) 757-7525

} WHEREVER THERE'S VALUE IN AMATEUR RADIO, YOU'LL FIND SWAN ELECTRONICS
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SWAN Iioliday

A subsidiary of Cubic Corporation

Now is the best time to invest in a truly ALL American made Swan 300B transceiver, for
vourself or, as a gift to that special ham on your Christmas gift list. Besides its well known
popularity, here are a bakers dozen of value-packed reasons why you should choose a
Cygnet de novo amateur station:

1. 300 watts P.E.P. input (200 watts DC on CW).
Selectable USB, LSB, AM and CW operating modes.
Selectable 10, 15, 20, 40 and 80 meter bands.
Self-contained 110V AC power supply and CW monitor.

g

e L

Dial-set calibration control and 100 kHz markers.

wn

& The most natural sounding voice transmissions — bar none.

“~d

Excellent suppression of unwanted characteristics.

g Adjustable output impedance match to antenna.

g Less than 0.5 microvolt sensitivity for 10 dB S N/N ratio.
10. Internal speaker with exceptional audio response.

11. Swan factory warranty and unsurpassed customer service.
2 Selected “‘package buys' at reduced prices for a limited time.

13 Convenient financing with NO MONTHLY PAYMENTS UNTIL NEXT YEAR
when you use your Swan Revolving Credit Service Plan.

HOLIDAY HOLIDAY
PACKAGE PACKAGE
BUY #1 BUY #2
*$59.60 OFF" “SAVE $67.85"'

Swan 300B Cygnet de
novo transceiver PLUS
TD-80/40 trap-dipole
antenna for 80 and 40
meters., This regular
$595.85 list value is
yvours during this spe-
cial season at a low
cost of only

Swan 300B Cygnet de
novo transceiver PLUS
14-A 12V DC converter
PLUS 404 hand-held
microphone PLUS 45
mobile 5-band an-
tenna. Save $67.85 off
the regular $679.80 list
value. Total package

$536 25 | price is just $611.95 if
complete. - i you buy now.
Swan 300B Cygnet de novo. . ... $519.95
300B with SS-16B filter ........ $589.95
HOLIDAY “*FREE HOLIDAY “BEST BUY
pAckAGE BL]Y #3 micropHONE" PACKAGE BLJY #4 rer wATT"
Swan 300B Cygnet de novo transceiver Swan 300B Cygnet de novo transceiver
plus 444 desk microphone PLUS TB-3HA PLUS 444 desk microphone PLUS TB-3HA
heavy-duty tri-band beam antenna for 10, beam antenna PLUS 1200X linear ampli-
15 and 20 meters. Separately, a regular fier — a 1200 watt P.E.P. home station.
$715.85 list value. This grouping offered $1015.80 regular list value, now just 80¢
at a net $679.95 price. per watt at a $964.95 sale price.

CRCER AR QU R TR R R R R R R AR R U R IR R R IR

D MR RIS A AR S AR AR AR R AT AN
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ORDER EARLY

pecia] FOR CHRISTMAS

DELIVERY

ACCESSORIES AVAILABLE
AT REGULAR LIST PRICE:

&

14-A DC Converter for 300B mobile

508 External VFO for extra 300B

QOBPOL o5 vaamasesssmcs 4 $189.95
VX-2 Plug-in VOX unit for300B ... $ 44.95
FP-1 Telephone Patch............ $ 54.95

$S5-16B Super-selective 1.F. Filter
BRI e o 10010 Wi RS 0 e $ 89.95

GMTK Mobile Gimbal Mounting

BRI o s I o LR S M $ 9.20
. MTK Mobile Custom Mounting Kit. § 9.95
PACKAGE BUY #5  MONOBANDER™ | Amplifier oo vvvr o $749.95

Select a 40 or 80 meter package! Swan MB-40A ' . ‘
transceiver PLUS 404 hand-held microphone MBC;}DE;EH?:(?::UHE Monitor for s 10.03

PLUS 40 meter model 35 mobile antenna . . .
OR ... 5Swan MB-80A transceiver PLUS 404
microphone PLUS 80 meter model 35 mobile an-
tenna. Anup to $407.75 list value at only $385.95
for your choice of frequency band.

 CRGER R ER TR TR R CER TR R QR G

Gentlemen:

) Please ship, best way — collect, the items check to:
Sorry, no substitutions/
ﬂeletiana to special pack-

NAME: AMATEUR CALL:

uced prices ADDRESS: PHONE
ahnwn are restricted to
combinations stated for a CITYy: STATE: i
limited time only. This PACKAGE BUY #1 — $536.25 [ JpackAGE BUY #2 — $611.95
offer expires December O
25 1974. Rmidﬂﬂtﬂ of PACKAGE BUY #3 — $679.95 PACKAGE BUY #4 — $964 .95
Cn]:ifurnia‘. please include __IPACKAGE BUY #5 — (Check One: (OMB-40A or (JMB-80A) — $385.95

sales tax when ordering
direct from the factory.

You may order through
any participating Swan
dealer or, if you prefer,
complete and mail the
coupon with vour down
payment (certified check
or money order) to:

(03008 - $519.95 [J300B with SS-16B — $589.95 GMTK Kit — $5.20
14-A DC Converter — $49.95 [0 508 VFO —$18895 [OMTK Kit — $9.95
L vX-2 vOX —-%44 95 [JFP-1 Phone Patch —$54 95 []SS-16B Kit— $89 95

(] Mark 11 Linear — $749 .95 CIMBCW Sidetone Monitor — $19.95
TOTAL AMT.OF ORDER § AMT. ENCLOSED §

LJFull Payment Enclosed. [ 120% down payment enclosed, ship C.O.D

(]

[ J20% down payment enclosed, charge remainder to Bank Americard
# expires : 20% down payment
@ SWA ” enclosed, charge remainder to Mastercharge #
ELECTRONICS expires 4-digit Interbank #____ : L] 10% down payment
305“;';';‘)“ Hnnd . enclosed, charge remainder to Swan Account #

Oceanside, CA 92054 i and defer first monthly payment on this charge until January 1975,
Phone (714) 7577525 |

CRECERK RS | (Sonewee . G .

November, 1974 e CQ o 77

i i et s e it s e e Mt s i g S i




Swa

ELECTRONICS

A subsidiary ol Cubic Corporation

N

®

S

HEAVY DUTY 4-ELEMENT TRIBANDER

Four working elements on each band in 10,
15 and 20 meters. 24 foot boom permits
optimum spacing for maximum forward gain
and front-to-back ratio. All traps are
precision tuned and weather-proofed. Rug-
ged reliability assures ability to withstand
winds up to 100 mph. TB-4HA. $189.95

HEAVY DUTY 3-ELEMENT TRIBANDER

Three working elements on each band in 10,
15 and 20 meters. 16 foot boom requires a
lighter duty rotor and tower than the
TB-4HA but still provides excellent perform-
ance characteristics. Precision tuned and
weather-proofed traps are combined with
rugged construction. TB-3HA. $159.95

ECONOMICAL 2-ELEMENT TRIBANDER

Two working elements on each band in 10,
15 and 20 meters. 6.5 foot aluminum boom
can easily be raised on an inexpensive mast
and operated with a standard TV rotator.
Withstands winds up to 80 mph. TB-2A.

$119.95

HIGH-Q
BEAM ANTENNAS

=
\ =
—

—

.

L\

o

o el T Bl R S — — '.F_ ‘-
V. A
.‘ |
<
|

SARGT NN S

HEAVY DUTY 2-ELEMENT
40-METER BEAM.,

Two working elements on 15.75 foot
steel boom. Maximum forward gain
and front-to-back ratio in the CW or
phone portion of the 40-meter band is
easily achieved for optimum perform-
ance. Large high-Q loading coils are
weather-proofed. Rugged design easily
takes 100 mph winds. MB-40H.

$179.95

All Swan Beam Antennas are Rated for 2000 Watts and
designed to use 52 Ohm coaxial feedlines.

SWAN BEAM ANTENNA SPECIFICATIONS

‘~ ~
o L~
S8/ 25 / &
N~ 22O mu o
s/ B2 ) SF ) 2
Py S @ ~ g -
- Tl FF A
5 S &, Q) @

TB4HA | 9dB |24-26dB|24'x1.5"

TB-3HA | 8dB |(20-22dB|16'x1.5"

5dB [16-18dB|6.5'x1.5"

78
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SWAN Heavy Duty
5-Band Mobile
Antenna

High radiation efficiency across all amateur
bands at 1000 watts P.E.P. rating is featured
in this patented *‘High-Q" coil. Gold plated
contacts of the manually operated vertical
switch provide eight positive stops: one each
at 10, 15, 20 and 40 meters plus four on 75
meters. Six-foot adjustable whip includes
Kwik-On connector. Exclusive LEXAN®
unbreakable center post. Top quality mate-
rials throughout.
45 Manual Switch Antenna ......... $84.95

The Finest Trap Vertical Antenna
for Maximum Performance on
10, 15, 20 and 40 Meters.

Ohm coaxial feedline. Power rated at 2000

G0

Outstanding performance is yours with this

omni-directional, low radiation angle, trap
vertical antenna. Small installation space
allows for either roof-top or ground level
setup. All ground-plane radials included.
Patented ‘‘High-Q" adjustable traps are
precision set at the factory for maximum
radiation efficiency on each band, with low
SWR across the entire band. Heavy duty
construction withstands winds to 100 mph
when properly installed. Designed for 52

watts P.E.P. Overall height is 21 feet.
Shipping weight is 19 lbs. Model 1040-V.

Optional! 75-Meter Add-On Kit for 1040-V
antenna extends band coverage of Golden
Swan to include 75-meters. Adds 5 feet to
antenna height. Shipping weight is 6 lbs.

1040-V Trap Vertical Antenna ....... $99.95
75MK (75 meter add-on kit) ......... $38.95

|: 10% down payment enclosed, charge remainder to Swan Account #

e e R e S
= Mail to: Swamn
s ELECTRONICS® |
1 Please ship items checked, by motor freight collect, to: Bee :
: Mllrpor!ﬂﬂad :
: Name Amateur Call Oceanside, CA 92054 i
: Address Phone E
|

| City State Zip !
| (California residents, please add sales tax.) :
i |
| TB4HA @ $189.95 [ ]TB-3HA @ $159.95 [ |TB-2A @ $119.95 [ |MB40H @ $179.95 |
i []45 Mobile Antenna @ $84.95 1040-V @ $99.95 75MK Add-on Kit @ $38.95 |
| I
i TOTAL AMOUNT OF ORDER = $ AMOUNT ENCLOSED = $ :
|

: Full Payment Enclosed. E 20% down payment enclosed, ship C.0.D. :
: |1 20% down payment enclosed, charge remainder to: E
: [ ] BankAmericard # expires 'r
: 3 Mastercharge # expires Interbank # :
: |
: :
' :
. .

(Signature)

O e — S - - - - e T — e e S - —— T e S S e S e e
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Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and ad-
dresses. Commercial and organization ads are
35 cents per word. Minimum charge $1.00. No
ad (non-subscriber) will be printed unless accom-
panied by full remittance.

Closing Date: The 10th day in the third month
preceding date of publication. Because the adver-
tisers and equipment contained in Ham Shop
have not been investigated, the Publishers of CQ
cannot vouch for the merchandise listed therein.
Direct all correspondence and ad copy to: CQ
Ham Shop, 14 Vanderventer Ave., Port Wash-
ington, New York 11050.

WANTED: Old radio show transcription discs. Any
siXe or speed. Bill Stricklin, W4GJG, 118 Coburn
Drive, Chattanooga, TN 37415,

TWO PLASTIC HOLDERS, Frame and Display
40 QSL's for $1.00, or 7 holders enhance 140
cards for $3.00 from your Dealer, or prepaiddirect:
TEPABCO, Box 198 Q, Gallatin, TN 37066.

HIGH GLOSS QSL CARDS: From $10.95/1000.

Full color catalog. $1.00. Lijon Graphics, Box 48,
East Longmeadow, Mass. 01028,

NOW paying $2000.00 and up for ARC-94/618T
ARC-102/618T, $1200.00 and up for ARC-51BX,
$1500.00 and up for 490T-1 antenna couplers. We
also need these control boxes-C-6287 /ARC-51BX,
C6476 /ARC-51BX, C-714E-2. We also need R-
1051 receivers RT-662/Grec-106 tranceivers. We
buy all late aircraft and ground radio equipment.
Also pack radios. We aee buyers not talkers. Bring
your equipment. Call us. Call collect if you have
and want to sell or trade. We also sell. What do yvou
need? D & R Electronics, R.D. 1, Box 56, Milton
PA 17847, (717)742-4604,

SURPLUS. Giant bargain-packed catalog, $1. Etco
ZE{FQCtFUHiCS, Dept. CQ, Box 741, Montreal A, H3C

LOOKING FOR old Lionel trains. Interested only
in “'O" gauge, excellent to like-new condition. Pri-
mary interest is locomotives prior to 1952, but will
consider complete sets or more recent models. Am
willing to buy outright for cash or swap radio gear
to meet your needs, Write Dick Cowan, WA?2 LRO,
c/o CQ Magazine, or call516/883-6200.

FCC test answers updated any class, $5; Specify.
Dixie Tec, Box 8352 Savannah, GA 31402.

MAGAZINES FORSALE: CQ/73/QST/HAM RAD-
10 issues at 10 cents each (plus shipping) from
Lockheed Ham Club, 2814 Empire, Burbank, CA
91504. Send list and check. Available issues and
any refund due will be sent promptly.

FOR SALE: Spectra Physics 2.0 mw071-2 HeNe
laser tube, brand new with power supply schematic
?ql\}nl'?gé3WA2NDM' 5 Melville Rd., Great Neck,

Did you know that supplements to the book,
“CQ YL, are available? They bring the book up
to date with YLRL Officers through 1973 and
the 6th YLRL Convention, held at Long Beach in
May '72. If you have acopy of “CQ YL'" and would
like to add the new supplements (the pages are
‘“slotted'’ so they fit directly into the “CQYL",
spiral backbone), drop a note with your request to
author/publisher, W5 RZJ, Louisa Sando, 4417 -
11th St., NW Albuquerque, NM 87107. Please en-
clbse two 8 cent stamps to cover cost of mailing.
The one and only book about YLs in ham radio,
“CQ YL," contains 21 chapters, over 600 photo-
graphs. Order your autographed copy, or a gift
copy, from W5RZJ, $3.00 postpaid.

CALL DIAL—A—PROP 516-883-6223
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HAMFEST DATE FOR 1975: May 31st, Marriott
Inn is new Headquarters. Information? Write WNY
Hamfest, Box 1388, Rochester, NY 14603.

CONFIDENTIAL FREQUENCY LIST! Thousands
of classified frequencies: spies, aircraft, ships, gov-
ernment, teletype, emergency, many more! id.ﬂﬂ
postpaid. Bob Grove, WA4PYQ, 6601 A S.W. 56th
St., Davie, FL. 33314.

FREE: 12 extra crystals of your choice with the
purchase of a new Regency HR-2B at $229. Send
cashier's check or money order for same-day ship-
ment. For equally good deals on Collins, Drake,
Kenwood, Standard, Clegg, Swan, lcom, Yaesu,
Genave, Hallicrafters, Tempo, Ten-Tec, Venus,
Hy-Gain, CushCraft, Mosley, and Hustler, write to
Hoosier Electronics, your ham headquarters in the
heart of the Midwest. Become one of our many
happy and satisfied customers. Write or call today
for our low quote and try our individual, personal
service. Hoosier Electronics, R.R. 25, Box 403,
Terre Haute, Indiana 47802. (812)894-2397.

WANT TO BUY: Collins KWM-2 A or 2 or complete
S-Line, also 30L-1 or 30S5-1 linear. Richard Schark,
417 North Ferry, Ottumwa, lowa 52501.

WANTED: Old cameras, especially Leicas, Canons
Nikons, Lenses and accessories. Any condition
Nikons, Lenses and Accessories, Any condition.

Jim Reynolds, 602 Cassville Rd., East, Kokomo,
Ind. 46901.
Rubber address stamps. Free catalog. 45 type

styles. Jackson's, Box 443F, Franklin Park, IL

60131.

DX QSL Bureau for all outgoing Foreign Cards.
4 cents each; for additional information contact
Q-Aide, 321 Main Street, Watertown, MA 02172.

BUY-SELL-TRADE: Write for monthly mailer
Give name, address, call letters. Complete stock nf
major brands new and reconditioned equipment,
call us for best deals. We buy Collins, Drake, Swan,
Etc. SSB & FM. Associated Radio, 9012 Conser
Overland Park, Kansas 66204, 913-381-5901.

WANTED: Tunaverter Converter, model SWL, 9.5-
16M3C* Fred Haines, 132 Rural Ave., Lewisburg, PA
17837

SELL: ROBOT SSTV Models 80 Camera and 70

Original cartons and instruction books. Excellent
condition. $500.00. Gordon Buckner, W0VZK,
Box 721, Marshall, Missouri 65340.

CANADIANS: For all your electronic parts re-
quirements at low prices, send for free flyer;
DARTEK Electronics, Dept. C., Box 2460, Dart-
mouth, Nova Scotia.

FCC test answers updated any class $5 specify
Dixie Tec Box 8352 Savannah, Georgia 31402.

APARTMENT DWELLERS: W6TYP won a world
record with a Partridge six band VFA system from ,
a hotel room. Details: Partridge Electronics LLTD.,
Broadstairs, Kent, England.

WANTED: Any condition: Hal RVD-1002 visual
display unit, ST-6 terminal unit, HP-6 08 signal gen-
erator, State lowest price and condition. K7 VvOY,
1414 E. Verlea Dr,, Tempe, AZ 8528 2.

2 METER FM MOBILE “"CARTOP" ANTENNA:
Unique secure, instant mount. No magnets; no
drilling hbles. XYL will approve. Outperforms
trunk lid mounted antennas. Tuneable 1:1 SWR,
Money-back guarantee. $16.95 plus$1.00 shipping
(Conn. residents add Sales Tax.) MARSH DEVICES
P.O. Box 154, Old Greenwich, Connecticut, 06870.
Literature Available.

FOR SALE: Closing down Lab; Tektronix scopes,
Hewlett Packard, General Radio generators and
meters, Analog computer, Sylvania Home TV cam-
era, etc. SASE to Murray Marcus, 11 Eldridge St.,
East Northport, NY 11731. (516)864-1524.

WANTED: Microphones, 1920 to 1940, also lit-
erature. Write, Bob Paquette 443 N. 31rst St., Mil-
waukee, Wisconsin 53208.




THE 90 DAY SALE
6-DIGIT FREQUENCY
COUNTER

$249.95

WHILE THEY LAST

FLUKE 1941A COUNTER AT A NEVER TO BE REPEATED PRICE. NEW
UNITS WITH 1 YEAR FULL WARRANTY. 6 digit gas discharge display, 5 Hz
to 40 MHz frequency range, with 40mV rms input sensitivity, 4 standard gate
times 1 msec, 10 msec, 100 msec, 1 sec and special 600 msec gate time for
RPM measurements. Switchable low pass filter and attenuator. Measures
Frequency, RPM and Totalizes. All push-button controls. Switchable
115/230V at 60/50 or 400 Hz.

TO ORDER SPECIFY 1941A AT $249.95 PLUS $2.75 SHIPPING & HANDLING (Residents of NJ,
IL, TX & CA Add 5% Sales Tax)

PAYMENT BY [0 CHECK OR MONEY ORDER ([ COD (] BANK AMERICARD
1 MASTERCHARGE O AMERICAN EXPRESS
O PURCHASE ORDERS ACCEPTED FROM CREDIT WORTHY COMPANIES

TUCKER
ELECTRONICS COMPANY

P.O. BOX NO. 1050, DEPT. F-1
GARLAND, TX. 75040

CALL TOLL-FREE
800-527-4642
(In Texas call collect 214-348-8800)

ANOTHER GREAT SALE EXCLUSIVE FROM TUCKER

THE AMATEUR RADIO ”ere fs

DXer
has been

Communications
Engineers

and Technicians.
(FOREIGN EMPLOYMENT)

ARAMCO, Saudi Arabia, Needs the following:

ENGINEERS - Graduate with min. 5 years ex-
perience in operations & maintenance of com-
munications systems. Digital telemetering sys-
terms experience required,

TECHNICIANS - Specialized training in Micro-
wave and Multi-plex carrier systems, preferably
Lenkurt equipment. Should have had previous
expenence in VHF and UHF radio systems.
Good schools, hospitals and recreational facil-
ities, all benefits plans plus opportunity for per-
sonal savings and extensive travel.

asking
for /!

postpad

Send resume of education, work experience and
personal history to:
EMPLOYMENT SUPERVISOR

ARAMCO

CQ Magazine
| 14 Vvanderventer Ave
Port Washington, LI, NY 11050

Please send me copies of the

I
I
I DX Handbook. $ — enclosed.
SERVICES g #
COMPANY [ Address
1100 Milam Building Houston, Texas 77002 [
An equal opportunity employer | City State Zip

|
|

!

|

I

I

Name |
I

|

I

|
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CQ Binders
Convenient and economical are the words for
CQ’'s beautiful maroon and gold binders. In-
dwvidual issues can be removed quickly and eas-
ily without damage to the magazine. Save
precious time as reference copies are within
immediate reach in this handy binder. $5.00

The New RTTY Handbook
A treasury of vital and ""hard-to-get’’ informa-
tion, this book is loaded with valuable equip-
ment schematics, adjustment procedures, etc.
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,

W2JTP, a well-known authority in the field.
$3.95

Antenna Roundup |
Edited by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of questions surrounding the mys-
terious antenna. $3.00

Antenna Roundup ||
Ten big theory articles backed up by 82
detailed and illustrated construction projects
from VLF to microwave, long wires to 17 ele-
ment beams and Sterba Curtain arrays. $4.00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &
shortcuts collected by Don Stoner, this will
help anyone to dress up his shack, improve
shop techniques and increase efficiency and
equipment. $3.95

Antenna Handbook |
All new information on transmission line
theory, Attenuation, Impedance, Standing
waves, Resonant and nonresonant lines, cur-
rent distribution, free space 3 dimensional pat-
terns of long wires of all practical length and
much, much more by Ken Glanzer. $4.00

The New DX Handbook
Don Miller's 200 pages of valuable technical
information and operating aids, most of which
has never been published before and can be
| found in no other volume contains Great Cir-
cle Bearing Charts. $5.00

CQ Anthology ||
1952-1959 250 pages of more recent but still
hard-to-get important articles from glorious
vesteryear. $3.00

Surplus Conversion Handbook
Compiled by Tom Kneitel, WB2AAI, this con-
tains 192 pages of conversion articles, cover-
ing almost every piece of surplus gear worth
the effort to gonvert to ham use. $4.50

Electronic Circuit Handbook |
Written by Tom Kneitel, WB2AAI, this details
150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3.00

Electronic Circuit Handbook ||
Tom Kneitel's own sequel to Vol 1, this
volume delivers 159 additional circuits that
will appeal to all amateurs. Each circdit is
fully described in text with complete schem-
atics. $3.00

RTTY From A To Z
This new RTTY Classic has been produced to
fill the gaps in RTTY knowledge among ama-
teurs and professionals alike, 16 chapters and
224 pages. This book is a must in your tech-
nical library. $5.00

USA-CA Record Book

The official application and Record book for
the coveted United States of America Counties
Award issued by CQ. Contains room for sim-
ple entry of all data required to apply, plus
rules and endorsement application. Two copies
recommended: one for application, one for
your records.Per copy price: $1.00.

DX Country Chart
Handsome wall-size chart (25" x 31") listing
every amateur radio country in the world al-
phabetically by prefix, and giving continent,
form of government, area, population, zone
and class of country. A must for every active
amateur and a bargain at $1.25.

O Ca Anthology Il . . TPy i i $3.00 ] Shup & Shack Shortcuts - - - -« cover 1anscnsa $3.95
L] CQ Binders i AT _ .. $5.00 ] Electronic Circuits Handbook | o . $3.00
1 New RTTY Handbook - Ry .0 $3.95 ] Electronic Circuits Handbook |1 $3.00
L] Antenna Roundup | s $3.00 ] Surplus Conversion Handbook . $4.50
] Antenna Roundup Il . . ....... %400 ] Antenna Handbook | S $4.00
[1 USA-CA Record Book .. R sssmasess. 33200 1 New DX Handbook $5.00
(J DX Country Chart rrecasacrrvesseres $1.28 O RTTY From A To Z $5.00

NAME

ADDRESS

CITY

STATE ZIP

New York City and State residents must add sales tax applicable to your area.

COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue * Port Washington, L.1.,, N.Y: 11050
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SUMMER SPECIAL FROM ARROW

The

Best
Buy
ever...

SRC-826 MA

OUR DEAL: YOU GET Standard’'s 826MA, the best 12-channel 10 watt

solid state rig on the market, factory set up on four channels

826 MA list $398.00 plus crystal coupons for eight more channels (16 of Standard’s
Lifetime Astropoint tals!) of hoice; with helical-
+ 16 Extra xtals 31 04.00 I I POI Crysiails .D -'f'ﬂl_.lr C pICE Wi elca
resonator front end receiver, built in provision for tone-coded
Package list price $502.00 squelch, rear panel test point/monitor/control sockets-all in
one compact, reliable package - at a GIANT, $143.00
You pay only $359.00

saving!!

YOU'VE SAVED $1 43.00 Shipping prepaid for cashier’s check or MO.

SRC—-146A with:

® Deluxe basecharger List Price $396.00

® “Stubby” antenna Our Price $319.00

YOU SAVE §77.00

® | eather case
® Ni-cads
® 94/94, 34/94 and one

other channel of your choice.

(seven convenient locations)

NEW YOREK CITY N.Y. 10007 97 Chambers Strasl. 217-349.44 11 . Between Broadw av and Church Street

MNANUET NY. 10954, 195 Wett Route 59 Half Mile East of Thruwav Exit 14

FARMINGDALE. LI, NY_ 11735, 900 Route 110, One Mile South of Republic Aviation
ELECTRONICS, INC.

BAYSIDE QUEENS NY. 11381, 20702 Morthern Bivd 212-423-0910 Hall Block East of Clearview Expressway
MINEOLA N.Y. 11501, 525 Jercho Turngnke, One Hal! Block East of Herrcks Road

TOTOWA N.J. 07511, 225 Route 46, 201-256-8555

NORWALK CONN. D6RES50. 18 lsaac Street, Shopping P, 203 B3B- 4877

IBDERS TO DEPY S5 0

vt TR erm Ml of BAYSIDFE IWEENS N Y
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READER SERVICE

To obtain literature from advertisers, simply
check the number next to the name of each
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SEND FOR NEW 1975 CATALOG

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J. 07662
Phone: (201) 489-9000

I8

GENERAL ELECTRIC
1.P.L.
SOLID STATE
TWO-WAY RADIOS

- s

FE/RE 53, JA6 series, 150-174
MHz, 12 volts, 35 watts, front
or rear mount, fully solid state
receive, 4 tubes in transmitter,
fully narrow band, complete
with accessories

(Specify frequency range)
FE/RE 52, JA1, 2, or 3 series,
25-50 MHz, 12 volts, 35 watts,
front or rear mount, fully solid
state receive, 3 tubes in trans-
mitter, fully narrow band, com-
plete with accessories

178 *198

(specify frequency range)
FE/RE 72, JA1, 2, or 3 series,
25-50 MHz, 12 volts, 100 watts,
front or rear mount, fully solid
state receive, 4 tubes in trans-
mitter, fully narrow band, com-
plete with accessories

FE/RE 73, JAG6 series, 150-174
MHz, 12 volts, 80 watts, front
or rear mount, fully solid state
receive, 3 tubes in transmitter,

fully narrow band, complete s298

with accessories

$288

MOTOROLA

151G or TS51GGYV, 40-
90 MHz., 6 or 12 volt,
50 watts, vibrator
power supply, fully
narrow band, less ac-

cessories
$ 5 3 00

1T53GGD, 150-170 MHz., 6/12
volt, 50 watts, dynamotor power
supply, transmit narrow band,
receive wide band, less acces-

sories
$ 3600 R.C.A.

CMFTS50, 25-54 MHz., 12 volt,

D43GGV-3100, 150-
170 MHz., 6/12 volt,
30 watts, vibrator
power supply, front
mount with ‘“‘private
line'’ (less reeds),
fully narrow band,
with accessories ........

$s8800

12 volt, 10 watts, vibrator pow-
er supply, front mount, trans-
mit narrow band, receive wide
band, with accessories

50 watts, transistorized power
supply, partially transistorized
receiver, fully narrow band with
accessories

$12800

CMCT30, 150-170 MHz., 12 volt,
30 watts, transistorized power
supply, fully narrow band, com-
plete with accessories

59800
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VENUS

S$S-2, SLOW SCAN MONITOR $349.00

SS-2K Slow Scan Monitor L Kit $269.00
C1. FAST SCAN/SLOW SCAN
CAMERA & CONVERTER - $469.00

C.D. Ham |l Rotator
New Improved $149.95

write or call for introductory offer before price
change in November.

B conductor cable for HAM Il or TR-44

ROBIONS ......ooivireensnssnssssnrssensnsnsnsns 16 cents /f1.
Basett DGA-2M high gain (6db) 2m colinear ... $29.95
Basett DGA-LPM deluxe trunk lip mount .........$19.95
Basett DGA-4075 40 & 75 m
Vacuum trap antenna Systerm ............ocovevrinnnnnn. $59.50
Basett DGA-204075
3 band vacuum trap antenna system ................ $79.50
CushCraft A-147-4 . . .. iiiiinnin.. $14 50
CushCraft A-147-11 ............oooe. R ERTTITEEPPRPRe $23.95
CushCraft A147-22 . e, $68.50
Hustler 4 BTV "U'Ertlcal Antenna ................. $56.95
HyGain 18V 10-80 m. vertical -« ooooiiininnnn $33.00
HyGain 18 AVT/WB, 10-80m trap vertical $97 .00
HyGain BN-86 Balun .................cooiiiiiin.. $15.95
Hy-Gain 267 2 meter v.h.f. groundplane ......... $13.00
Hy-Gain 262
2 meter roof-top % wave mobile ant. ............. $22.95
Hy-Gain 5BDQ Trap Doublet, all bands ........... $79.95

Hy-Gain 2BDQ Trap Doublet, 40 & 80 Meiérs .$43. 95

Newtronics CGT-144 52 dB gain. Trunk hd
PRI scivivvhrsnntomnnfopibo e r e s o pisayasspessviyeqonvesuyssonss $39.95
Gold Line Single Pole, 5 position coaxial switch,
wall bracket or panel mount, 1 KW AM ........ $17.95

RG 8 foam cable from Times Wire (no. FM-8/T-4-50)
low loss, finest Quality ................... . $.25/#t.

VHF ENGINEERING

HT kit 2 watts out, 4 channel HT-1448. with one trans.

and one rec, xtal . $129 95
RX-144C 2 meter rtc:wer kit, .3 uv sens. 2
watt audio $69.95
TX-144 kit $29.95
PA 110/10 2 meter amp. 2-15 watts in,
e W T T R A S oty Pt $179.95
Drake R-4C reCeIVer ............cevveeeveveeenenennnnn.n..9949.00
Drake T-4XC --cvroivvmrnnninnans, $580.00
TR:22C TranSC@IVEBIE i rsivirericciiciicissnsnsssnnses 5229 95
Drake DC-4 . .$135.00
Drake MN-4 Antenna Matchmg Network ... . $110.00
Drake MN-2000 2 kw p.e.p.
Antenna Matching Network ....... R AT $200.00
Drake Wattmeters W-4 (18 -54 mHz) ............. $62.00
WvV-4 (20- 200 mHz) ......... $74.00

Drake TR-72. 2-meter FM transceiwver, 23 chan-

nels, 1 or 10 watts output, 13.8 volts $320.00
Drake TR-AC TransCeIVer ............... new, $599.95
Drake AC-4 Power Supply ....ooovvvvvvivviinnnnn. $120.00

IC-230 by Inoue

Completely synthesized with phase locked
loop, Single Knob . Control, Smart compact

o $489.00

We are official Distributors for Bird Model 43
Wattmeters. In stock. . ...........cociiiiiiinniss $100.00
2-30 MHz Slugs ............ e e R ol ¥ L Ao s
Most VHF Slugs $32.00
Famous Triton-Il by Ten-Tec. Fully solid-state, 200

Ten Tec 262 AC Power Supply with VOX
R-392/URR receiver 500 kc to 31 99
Mc, digital readout similar receiver to R-390. 24 volts

$129 00

O3 BMEE. B8AE . i simnmimisns .. $150.00
tested & operational ... . $195.00
lab aligned & tested . .. N N— $240 00
R-389/URR 15 to 1500 kc. Manual or motor
tuned with digital readout. Very good . .. . ~ $395 00
Hunter 2000 C Linear Amplhifier, Ex Cnd. $495 00
Saba/5 2T 10-80m sol.d state preamp. High quality,

no tuning, works with receiver or transceiver.
Built in 115 a.c. power supply & t/r relay. No modifica-

tions necessary. Upto 25dbgain. ................. $102 50
Symtek MA-2 2 meter preamp. 20-25 db gain, used in
TECRIVEIS OF TraNCRIVEIS . e ieeriaenns $15.95

Nye (E.F.Johnson) kw low pass filter, 52 ohms $19.50
Nye heavy duty transmitting key (114-322-001)$9.95

Nye deluxe telegraph key (114-322-003) .......... $9.95
Nye Match Box, 275 watt w/rela

by Lo i b A $139.50
Nye Match Box, kw w/relay w/ Direc. Coup.,.$239.50
YU FTDXBD i nnvmii s Exc. $395.00
BERW B8O ......ooviiii iininisiiiiamsssarisossvnssaasns $66.75
BAW BE 2 s $66.75
B&W 374 Dummy Load .............ccocoviiviiiniiinss $175.00

Deluxe Headsets, excellent for ham radio or audio
visual labs: 600 ohms, vinyl cushioned: $9.99

With volume control ....... ) $11.99
Collins 152-J1 Phone Patch, guud removed from
equip. with detailed schematic $24 .95

Millen 2 kw Transmatch 92200 ......................$177.00
Millen sohd state dipper, 1.7-300 mHz, 90652 $125.00
ommerkamp (Yaesu) F 77 linear,

Ewatches. FaT ?{H - L 22 ’ . $29500
Hammarlund dual 320 nf per sec. trans. cap., TCD-320
BSW, ceramic ins., ideal for kw transmatch ... $24 95
Hallicrafter FPM-SDD* Mkll, 10-80m xcvr. Super special
sale price, Brand new. Writeorcall, ...................cccoonn..

Clegg FM-27B, 146-148 Mc coverage without
buying a crystal. Fully synthesized 25 w.
out $479.95
Shipping prepaid on all FM-27B's

031 Power Supply for FM27B $89.95
CONSTANT VOLTAGE TRANSFORMER. Input 115

VAC @ 60 Hz nutnut 24 Volts @ 15 amps regu-
lated , w/cap. .....$19.95

Mallory UHF Inductun:r. covers 50-250Mc $9.95 ea

SWR Bridge less meter by Automatic Electric. |
To 800 cs, see July '74 CQ pg. 43. TNC
connectors, $90 value $10.95

Same with N connectors $14 .95

NPC POWER SUPPLIES

115 VAC input - 12 VDC 4 amps out $29.95
Same as above but regulated $47 95
Model 108R — 115 VAC/13.6 VDC 8amps cont.

(12 amps. surgelreg. .............coovvvevvvvvnnennnnn, 569.95

Tube Headquarters. Diversified Stock. Heavy
inventory of Eimac tubes, chimneys, sockets,
UG BV @B iiciiiiiicissiisinisiaiissprainisamikaviiiaie $21.95
CASH PAID . . . FAST! For your unused TUBES,

Semiconductors, RECEIVERS, VAT. VARIABLES,
Test Equipment, ETC. Write or call Now! Barry,
W2NLI. We Buy! We ship all over the World.
Thousands of Unadvertised specials. F.0.B. point
of shipment. Add sufficient funds for shipping.
Excess refunded.

[ | Send for Green Sheet #23. Send 50¢ postage
& handling.

watt transceiver. 5 bands - full b"“séé"gSS
BA RRY 512 Broadway NY, NY 10012

DEPT. C-10

212-WA-5-7000

TELEX 12-7670
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Add some muscle to
your signal.

Desktop Linear Amplifiers for added talkpower

3 B 9 - -

s B . — PLATE SAND LOADING
™ . - L] - .-.l f-
. R K 2P DL RS LS
@

YAESU FL=21008

® Conservative 1200 watt PEP input on 80-10 meters.
FL-21008B ® Rugged 5728B tubes in Class B grounded-grid circuit.

® Built-in front panel adjustable SWR bridge.
LINEAR ® Dual cooling fans for maximum tube life.
AMPLIFIER ® Built-in 110/220 VAC power supply.

&

&

Tuned grid circuit on each band for maximum efficiency.
1018 series styling - compatible with most 100 watt exciters.

FLATE BAND LOADING

L2 )

il il el = B
M —

FL-20008 e nenne
Specifications same as FL-21008B.

LINEAR - :

AMPLIEIER 401 series styling.

Specifications subject to change without notice.

\v/ YAESU

{7  MUSEN USA INC.

7625 E. Rosecrans Avenue. Unit #29 Paramount, California 90723 (213) 633-4007

Visit your dealer for details

All Yaesu products warranted
by the selling dealer. Complete
after-warranty service available
in Paramount, Calif.

or write for our new catalog.




50

years of
progress

Now
EIMAC

leads In
super

power

1924 was an eventful year
Appleton and Barett measured the
Heaviside layer. George Gershwin
wrote Rhapsody in Blue.

The Olympic games were held in Paris.

And on the far side of the world,

the Director of Radio for the

Dutch East Indies announced the
opening of commercial wireless service
from Java to Holland. The new super
power station, PKX, was on the air with
1.6 megawatts on 15,600 meters. With a
power input of slightly over 3.2 megawatts
to the 236,080 kg (260 ton) oscillating arc
and an antenna strung between mountains,
the mammoth Malabar facility provided
communication over a 12,000 km (7,500 mile)
path nineteen hours out of the twenty four

Today, ftifty years later, the huge generators,
oscillating arc and mountain-size antennas
have returned to the jungle. Now, EIMAC
super power tetrodes dominate the commu-
nication world, a single EIMAC X-2159
replacing the 260 ton arc transmitter

of yesterday. Dependability, reliability and
cost-effectiveness are dominant as EIMAC
leads the field in super power communication
EIMAC has the answer today for your
communication needs tomorrow

loday,
the EIMAC
X-2159
SUpe€r power
tetrode.

For further information contact EIMAC, Division

of Varian, 301 Industrial Way, San Carlos,
California 94070. Or any of the more than
30 Varian/EIMAC Electron Device Group
Sales Oftices throughout the world

division
varian
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