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Always outstanding. . .now even better!

FREQ. MODEL
MHZ NUMBER

50-54 PA4-TOAL ©

50-54 PA10-160AL <

144-148 PAZ2-258
. PA2-TOB
PA2-TOBL-
PA2-1408
PA10-408
PA1D-40BL -
144-148 PAI0-70B
3 PA10-TOBLO
it PA1D0-BOBL O
f PA10-1408

RF AMPLIFIERS

for 50, 220, 144, 432 MHz amateur bands

@ All models meet FEC.C. 20777 specs.

@ All models have built-in
low pass filters.

@ Coverage is unimpaired. All models

still cover an entire amateur
band without tuning.

@ Now available. Entirely new amplifiers
(shown above) in a 30% more efficient
heat sink housing featuring full length
radiating fins, top and both sides.
Cooler operation at all inputs. . .
improved safety factor.

(watls) QUTPUT (watts) (amps.) VOLTS SIZE
2-8 80 10 13.5 C
515 160 10 28 G
1-4 25 3 13.5 A
1-4 70 10 . C
1-4 70 10 L
1-4 140 20 D
515 40 5 8
515 40 5 B
515 70 B C
515 70 B C
515 B0 10 g C
&15 140 18 13.5 D

SIZES: Inches: "X 65x2x2

"B 8.5x5x2

At your favorite dealer. Write for information.

KLM electronics, inc.

® New amplifiers also have thermal
overheat protection with LED
warning indicator on panel.

® New amplifiers have reverse

polarity protection.

® New amplifiers feature automatic
RF sensing or hard keying from
the driver, can also be
remotely controlled.

@ Power outputs to 160 watts.
® Amplifiers are simply installed

17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363

“CL65xTx2

"D, 65x10x2
MM 165x50.8x50.8 165x127=50.8 165=<178=50.8 165~ 254=50.8
< LINEAR AMPLIFIER

FREQ.
MHZ

"

219-226

400-470

MOTE: NEW STYLE DIMENSIONS WILL BE 7.0x2 375 inc

ol bS5Sx20

MODEL
NUMBER

PA10-140BL <
PA10-160BLO
PA30-1408

PA30-1408LC

PA2-TOBC
PAYD-60BC
PASD-1208C
PA2-40C
PAYD-35C
PA10-35CLO
PA10-100C
PA1D-110CLS

s [ Thh .

PWRHR. INP
(watts)

515
5-15
15-45
15-45
1-4
515
15-45
1-4
515
515
515
515

50 Brmm

on an “add-on" basis.

NOM PWR. NOM. CUR. NOM.
{Amps.)

OUTPUT (watts)

140
160
140
140
70
&0
120
40
a5
35
100
110

18
22
15
15
10
B
15
T
6
6
15
20

17TH

VOLTS

135

| mstead

:
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ME-3 microminiature tone encoder

.Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.

* Powered by 6-16vdc, unregulated
* Microminiature in size to fit inside all mobile units

and most portable units
* Field replaceable, plug-in, frequency determining elementis
s Excellent frequency accuracy and temperature stability
o v Output level adjustment potentiometer

. *‘%?- Low distortion ai{;lewave output
“» Available in all EIA tone frequencies, 67.0 Hz-203.5 Hz
— ,Gomplete Immumty to RF
ﬂeverse polarity protection built-in

29.95 each MURI : i ali K-1 FIELD REPLACEABLE,
S communications specialisty 51 L0 FEOLAEE0

Wired and tested, camplete with P. 0. BOX 153
BREA. CALIFORNIA 92621 DETERMINING ELEMENTS

K-1 element
(714) 998-3021 $3.00 each
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That's all, Folks!

All you need for All Mode Mobile, that is.

All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new, fully synthesized 1C-245/SSB puts you into FM, SSB and CW
operation with a very compact dash-mounted transceiver like none you’ve ever seen.

® Variable offset: Any offset from 10
KHz through 4 MHz in multiples of

10 KHz can be programed with the
LSI Synthesizer.

® Remote programing: The IC-
245/SSB LSI chip provides for the
input of programing digits from a
remote key pad which can be com-
bined with Touch Tone* circuitry to
provide simultaneous remote pro-
gram and tone. Computer control
from a PIA interface is also possible.
% a registered trademark of AT&T.

SPECIFICATIONS

L

VHF UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

[€2]ICOM

Suile

ICOM WEST, INC.

3

13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-8020

e e EELDW T mmEE L L

® FM stability on SSB and CW:
The IC-245/8SSB synthesis of 100
Hz steps make mobile SSB as stable
as FM. This extended range of oper-
ation is attracting many FM’ers who

have been operating on the direct
channels and have discovered SSB.

The IC-245/SSB is the very best and
most versatile mobile radio made:
that’s all. For more information and
your own hands-on demonstration see
your ICOM dealer. When you mount
your IC.245/SSB vyou’ll have all you
need for All Mode Mobile.
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T T-ETE.
o T el LT

Distributed by:

ICOM EAST, INC.
Suile 307

3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780

ICOM CANADA

7087 Victona Drive
Vancouver B C. V5P 3¥Y3
Canada

(604) 321-1833




26 Communicate On 10.25 GHz — with a
simple transceiver
WA3ETD

30 Home Brew Tilt-Over — the water pipe
special
WAMEA

32 Minimize Feedline Loss — UHF buffs,
front and center!
W2STM

34 How About 6 FM? — /t’s easy with a
modified HE-50
W3KBM

38 W.A.S. — Easily! — catching the last few
W7FGD

42 Fool the Wire Wizard — & computer

would have helped
Simmons

44 Ultra Simple Diode Checker — for grab
bag specials
K4GOK

48 Beat the PC Shortage — build (glue) your
own!
Stanfield

51 Identify That Transformer — tips for
using boat anchors
Tenny

52 Subaudible Tone Encoder — access those
closed machines
WANFR
60 Build A ComCoder — versatility for the
IC-225
K5UBM, WBEWSG
66 Attache Case Portable — Bond would
like it!
N4AL/WBA4SCN
68 Build A Beeper Alarm — if staying in
touch is important
0 WA4SAM
A 88 Try Your KIM-1 On RTTY — CUL
on your computer
- WASD XP
|Aﬂ 94 S. D. Sales Z-80 Review — gquality at
a good price
: WAZINM
Eﬂﬁ Tite Your Pix With A Micro — a
useful SSTV accessory
KBAEP
104 Mastering Network Operations — every-
thing you need to know!
WB4EZM
107 Try A Trapped Dipole — save copper
and coax!
K4IFH

108 Liberate Your Wilson HT — who needs
nicads?
K2HUF

110 Novice Antenna Specials — tips for that
first antenna
W2FEZ

114 Sound Operated Relay — for the ulti-
mate security system
WB8DQT

118 Traffic Handling Explained — a /ost
art?
WB2YKG

120 The Third Hand — how many times?
Miller

122 Vehicle Security Systems — protect
yvour rig
WBSDEP

150 One Cent Channels for the 1C-22S —
inflation fighter!
WB2CBC, WAZHGOQ

151 The Missing Length — phantom IC-225
channel
KL7IEP/1

152 Design A Circuit Designer! — with
special plug-in boards
Staff

153 Sensitive Meters Saved
WEGXN

154 Big Bust In Amarillo — bootlegger
nabbed!
Staff

156 Right Way, Wrong Way, Navy Way — or
the 73 way
K6DZY

158 Living With the Family Ham — plan-
ning births, etc.
WAAWZL

160 Add Jazz To Your Tempo — with a few
simple mods
WB8ZBJ

164 Interested In Television? — how to get
started
WBBDQT

176 Simple Electronic Siren — /t’s /oud!
K4DHC

178 Digital To Audio Decoder — for the
blind operator
Pacholok

182 Synthesize Yourself! — practical experi-
ments
W1HCI
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CAN THE QCWA SAVE
AMATEUR RADIO?

The Quarter Century Wireless
Association (QCWA) has been around
for a long time, but has had little
impact on events. As an editor of a
ham magazine, |'ve been getting a
little newsletter from the QCWA for
years, It dwelt mostly on the departed
and the departing, so | had an impres-
sion of the club as one of retired
old-timers who were doing little more
than waiting to die.

When my 25th anniversary as a ham
arrived, | gave little consideration to
joining the QCWA, not yet being
ready to consider myself an old man.
Eventually a good friend of mine,
Harry Gartsman WBATC, got rather
involved with the club, so along about
my 35th hamming year, | joined.
Nothing came of it.

For some obscure reason, the
QCWA invited me to give the talk at
their yearly banquet — held in Seattle,
during the ARRBRL convention. The
League was pretty upset about this,
but since it was not their banquet,
they couldn’t stop it. Mary Lewis, one
of the organizers of the convention,
asked me to speak to a couple of the
convention groups — one on micro-
computers and the other on hamming,
for which blasphemy the ARRL
appears to be making every possible
effort to block her appointment as
SCM. Petty politics, but routine.

Just judging from the QCWA news-
letters, |1°'d gotten the impression that
most members were old ARRL stal-
warts, now living on social security
and still afraid of trying anything new
or experimental. I'd tried speaking to
several ham clubs which were con-
trolled by this type of old-timer, only
to find that the minds were so tightly
closed that there was no way for a
new thought to penetrate. These are
the musty ham clubs where you find
virtually no new hams — no
youngsters — and heaven help the
CBer that wanders in for a meeting!

Not being willing to give up with-
out a fight, when it came my time (o
speak at the banquet, | decided to
find out who and what the QCWA was
really made up of. | asked for a
showing of hands of those present
who had pioneered FM back before
WW 11 (el biggo). Much to my surprise
and pleasure, about fifteen hands
went up, Hmmm,

Next | asked how many had helped
pioneer narrow band FM in the late
40s, and again a bunch of hands went
up. | was more impressed.

My critical question — how many
were active on RTTY before 1950 —

...de W2NSD/I

EDITORIAL BY WAYNE GREEN

these had to be hard core pioneers.
About 30 hands went up around the
room. Very impressive for a group of
about 500.

Well, okay for the long past, but
what have they done for us recently? |
asked about sideband pioneering and
almost a third of the people in the
room had been active on SSB before
1957. How about SSTV? Again, up
went the hands! About 20 of them
had been involved with moonbounce
work and at least B0 were active on
OSCAR. These were not just ordinary
old men; these were the men whose
pioneering has made amateur radio
what it is today.

AMATEUR RADIO
NEEDS LEADERSHIP

Readers keep getting exasperated
with me for talking down the ARRL.
| wish that these people would try for
a moment to suspend blind belief in
what they read in QST and talk with
some of the old-timers who pioneered
the hobby we have today and find out
the true place the ARRL holds in
history. It is not a nice one.

For instance, right now | doubt if
you would be able to find one ama-
teur anywhere in the world with any
real grasp of the WARC situation who
would take a bet that we will come
out with even one ham band below 50
MHz. Yet you see little of this in QST
and you hear nothing about it during
the ARRL forums at conventions.

This is a complicated story, but it is
one of which you should be aware, for
this will have a profound effect on
your hamming in a few years.

The QCWA members, far from
being 8 bunch of withering old men,
turned out to be representative of the
very heart and spirit of amateur radio.
These are the people who made ama-
teur radio what it is today — the ones
who pioneered and invented the cir-
cuits which we and all of the com-
mercials are using. And they did all
this with little help from either the
FCC or the ARRL. Perhaps this group
could do the job which the ARRL is
not doing and help us to save our ham
bands.

Before | explain the situation in
detail, | should give some of my own
background.

MY CREDENTIALS

Old-timers know me pretty well,
Newcomers to amateur radio may not,
50 |'ll take this opportunity to intro-
duce myself. | should do this at least
once every ten years anyway, and it is
now about ten years overdue.

| first got attracted to amateur

radio in the mid-30s, building my own
shortwave radios along in 1936 and
getting seriously into hamming by
1937. | started subscribing to QST in
1938, and have been a member of the
ARRL ever since. That'll be 40 years
next year. In 1941, | was quite active,
mostly on 160m, and | even managed
to win the ARR L Sweepstakes contest
for my section that year, working
entirely on 160m.

When the war came along, | enlisted
in the Navy and went to radio and
radar school, an experience which had
a profound effect on me. The Navy
school was splendid and made my
later college work insignificant by
comparison. | served on a submarine
\USS Drum SS228) and went on five
war patrols. For those of the readers
who are particularly interested in
submarines, |'ve been publishing a
Drum newsletter which records the
reminiscences of the crew, complete
with a lot of 30-year-old pictures. |
took a lot of pictures at the time and
still have them all. We were one of the
top scoring subs, by the way.,

After the war and after college, |
went into radio broadcasting as an
gngineer-announcer, then into tele
vision, first as an engineer and then as
a director and producer. The TV work
didn’t turn out to be as creative as |'d
hoped, so | left it and got into hi-fi,
putting a speaker cabinet on the
market in 1952, back in the early days
of high fidelity. That business did very
well, but when the chance came along
to edit CQ, | picked that . . . wouldn‘t
you?

Along in 1946, | got involved with
the first narrow band FM experi-
ments. | built several transmitters
using NFM and had a lot of fun with
it during those years. NFM would be
with us today on the low bands if
receiver manufacturers had built FM
discnminators into their ham re
ceivers. Using the slope of the i-f for
NFM detection worked fairly well,
but AM signals wiped out the FM, so
NFM never really made it on HF. It
was just the ticket for VHF though,
and here FM detectors were being
used — about 95% of the VHF and
UHF communications today is by
NFM.

About this same time, | got in-
volved with RTTY. In 1948, | was
working with WPIX (TV) in New
York and had my 2m ham station set
up on top of the News Building next
to the WPIX transmitter. | was using a
822 (I had the first of them) and
worked out all over the place from

Continued on page 15
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KENWOOD ANNOUNCES THE TR-8300. NOW YOU CAN TAKE ADVANTAGE OF
THE LUXURIES OFFERED ON UHF. THE 70 CM (440 MHz) BAND OFFERS YOU NOISE-FREE,
UNCROWDED OPERATION ON FM. THE TR-8300 PUTS YOU ON THE AIR WITH 10 WATTS RF
OUTPUT POWER ON 23 CRYSTAL CONTROLLED CHANNELS (3 SUPPLIED) AT A LOW COST
WHICH WILL SURPRISE YOU. THE TR-8300 HAS BEEN CAREFULLY DESIGNED BY KENWOOD
ENGINEERS TO GIVE YOU EXCELLENT PERFORMANCE OVER A BROAD FREQUENCY RANGE.
THE TR-8300 IS FACTORY ADJUSTED AS FOLLOWS: TRANSMITTER (445.0-450.0 MHz),
RECEIVER (442.0-447.0 MHz). HOWEVER, THE TR-8300's RECEIVER AND TRANSMITTER
SECTIONS CAN BE INDEPENDENTLY ADJUSTED TO COVER ANY 5 MHz SEGMENT BETWEEN
440.0 and 450.0 MHz.

Excellent Performance Characteristics
A host of new innovations developed as a result of
intensive testing have been incorporated.

These include a 5 section helical resonator and a two-

pole crystal filter in the |F section of the receiver for
improved intermodulation characteristics. In addition,
receiver sensitivity, spurious response, and tempera-

ture characteristics have all been improved drastically.

Safety Protection Circuit

Special protection circuitry designed to protect the
final stage transistors from the effects of severe SWR
fluctuations that mobile equipment is subject to is
provided. In addition, a power supply stabilization
circuit is provided for the final stage to prevent any
damage to the power transistors because of exces-
sively high power supply voltages

Protection Circuit for Reversed
Paolarity Connections

A protection circuit is provided to prevent any damage

to the unit even if the polanty of the power supply
connections Is inadvertently reversed.

Call Channel Switch

The TR-8300 incorporates an additional feature called
CALL CH. It allows control of a user desired function
(CTCS, etc.) by using a single button on the front panel.
Broad Band Operation

The TR-8300 is designed for flexible coverage of the
70 CM band. The transmitter and receiver can be

independently adjusted to cover any 5 MHz segment
between 440.0 and 450.0 MHz.

Z Qutput Settings

Maximum transmitting power is a husky 10 watts
from meticulously designed and assembled final
stage. It may be set to provide either this 10 watt
"Hi” output or 2 “"Low’" 1 watt output simply by
means of a pushbutton switch.

Special Monitor Circuit

The TR-8300 includes a special monitor circuit
which enables the user to listen to his own modu-
lation and make frequency adjustments.

Coaxial Relay Employed for Antenna Switching
Motorola Power Transistor for Excellent Reliability

TRIO-KENWOOD COMMUNICATIONS INC. @ KENWDDD

1111 WEST WALNUT/COMPTON, CA 80220
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FULL COVERAGE TRANSCEIVER

The TS-520S provides full cover-
age on all amateur bands from
1.8 1o 29.7 MHz. Kenwood gives
you 160 meter capability, WWV
on 15.000 MHz., and an auxil-
lary band position for maximum
flexibility. And with the addition
of the TV-B06 transverter, your
TS-520S can cover 160 meters
to 6 meters an SSB and CW

DIGITAL DISPLAY DG-5 (option)

The Kenwood DG-5 provides
easy, accurate readout of your
operating frequency while trans-
mitting and receiving

ODUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The TS-5208S incorporates a
3SK35 dual gate MOSFET for
outstanding cross modulation and
spurious response characteristics
The 3SK35 has a low noise
figure (3.5 dB typ.) and high gain
(18 dB typ.) for excellent
sensitivity,

NEW IMPROVED SPEECH
PROCESSOR

An audio compression amplifier
gives you extra punch in the pile

PROCESSOR PULL ON
MIiC
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ups and when the going gets
rough.

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vernier tuning mechanism
allows easy and accurate adjust-
ment of the plate control during
tune-up.

FINAL AMPLIFIER

The TS-5208S is completely solid
state except for the driver (12B-
Y7A) and the final tubas. Rather
than subsitute TV sweep tubes as
final amplifier tubes in a state of
the arr amateur transceiver,



Kenwood has employed two
husky S-2001A (equivalent to
61468B) wbes. These rugged,
time-proven tubes are known for
their long life and superb linearity.
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An effective noise blanking cricuit
developed by Kenwood that vir-
tually eliminates ignition noise is
built into the TS-520S.
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The TS-520S has a buit-in 20
dB attentuator that can be acti-
vated by a push button swich
conveniently located on the
front panel.

A special jack on the rear pansl|
of the TS-5208S provides raceiver
signals to an external receiver for
increassd station versitility. A
switch on the rear panel deter-
mines the signal path . . . the
receiver in the TS-820 or any
external raceiver

The VFO-520 remote VFO
matches the styling of the TS-
220S and provides maximum
operating flexibility on the band
selected on your TS-5208,

The TS-520S is completely self-
contained with a rugged AC
power supply built-in. The addi-
tion of the DS-1A DC-DC
converter (optional) allows for
mobile operation of the TS-5208S.

The TS-6205 has 2 convenient
RCA phono jacks on the rear
panel for PHONE PATCH IN and
PHONE PATCH OUT.

The CW-520-500 Hz filter can be
easilly installed and will provide
improved operation on CW

The AGC circuit has 3 positions
(OFF, FAST, SLOW) to enable
the TS-520S to be operated in
the optimum condition at all
times whether operating CW

or SSB

The TS-5208S retains all of the
features of the original TS-520
that made 1t tops in its class: RIT
control =« B-pole crystal filter «
Built-in 25 KHz calibrator = Front
panel carner level control * Semi-
break-in CW with sidetone »
VOX/PTT/MOX =« TUNE position
for low power tune up = Built-in
speaker * Built-in Cooling Fan »
Frowisions for 4 fixed frequency
channels » Heater switch

' TS-520
pecfﬁc:arinns

Amateur Bands: 160-10 meters
plus WWY (receive only)

Modes: USB, LSB, CW

Antenna Impedance: 50-75 Dhms

Frequency Stability: Within = 1
kHz during one hour affer one
minute of warm.up, and within
100 Hz during 2ny 30 minutz

period thereafter

Tubes & Semiconductors:
Tubes 3
(SZ001A x 2, 12BYTA)
Transistors 52
FETs 19
Diodes * 101

Power Reguirements: [20/220 V
AC.50/60 Hz. 38 Y DC
(with sptional DS-1A)

Power Consumption: Transmit:
ZB0 Walts Receive: 76 Walls
(with heater off)

Dimension: 333(13%) W x 153 (6-0)
H » 335(13- (13-3/16) D mm{inch)

Weight: 16.0 kg(35.2 Ibs)

TRANSMITTER

RF Input Power. SSB. 200 Walls
PEP CW: 160 Watts PC

Carner Suppression. Better than
-40 d8

Sideband Suppression: Bettes
than -50 dB

Spurious Radiation: Better than
-40 d8

Microphone Impedance: 50k Ohms

AF Resoonse: 400 to 2 600 Hz

RECEIVER

Sensitivity: 0.25 uV for 10 dB
(S4N)/N

Selectivity: SSB:2.4 kHz/-6 dB,
4.4 kHz/-60 dB

selectivity: CW: 0.5 kHz/-6 dB,
1.5 kHz/-60 dB (with optional
CW-520 filter)

Image Ratio. Better than 50 dB

IF Rejection: Better than 50 dB

AF Output Power: 1.0 Watt (8
Ohm load, with less than 10%
distortion)

AF Dutput Impedance: 4 to 16
Ohms

DG-5

SPECIFICATIONS

Measuning Range: 100 Hz to
40 MHz

Inpul Impedance: 5 k Ohms

Gate Time: 0] Sec

Input Sensitivity. 100 Hz to 40
MHz. 200 mV rms or over. 10
AMz 1o 10 MHz . 50 mV or over

Measunng Accuracy: Internal time
base accuracy —0.] count

Time Base' 10 MH:

Uperating Temperature: -10° fo
50" C/4* 122° F

Power Requirement: Supplied
rom 15-5205 or |2 1o 16 VDC
(nomnal 138 VD)

Dimensions. 167(6-9/16) W »
43(1-11/16) H x 768(10-9/16) D
mmimch)

Weight: 1.3 kg(2.9 lbs)

0G-5 connactions

connections

Transveriar (ack

120V / 220V switch

DISPLAY DH
|i‘ }
>

COUNTER
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Following are a few of the
TS-820S" many exciting
features.

PLL = The TS-820S employs
the latest phase lock loop
circuitry. The single
conversion receiver section
performance offers superb
protection against unwanted
cross-modulation. And now
PLL allows the frequency to
remain the same when
switching sidebands (USB.
LSB, CW) and eliminates
having to recalibrate each
time.

DIGITAL READOUT » The
digital counter display 1s em-
ployed as an integral part of
the VFO readout system.
Counter mixes the carnier VFO,
and first heterodyne frequen-
cies to give exact frequency.
Figures the frequency down
to 10 Hz and digital display

reads out to 100 Hz. Both
receive and transmit frequen-
cies are displayed in easy to
read, Kenwood Blue digits.
SPEECH PROCESSOR * An
RF circuit provides quick
time constant compression
using a true RF compressor
as opposed to an AF clipper.
Amount of compression is
adjustable to the desired
level by a convenient front
panel control.

IF SHIFT = The IF SHIFT
control varies the |F pass-
pand without changing the
receive frequency. Enables
the operator to eliminate
unwanted signals by moving
them out of the passband of
the receiver. This feature
alone makes the TS-8208

a pacesetter.

The TS-B20 and DG-1 are still avail-
able separately,
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Experience the excitement of 6
meters. The TS-600 all mode trans-
ceiver lets you experience the fun
of 6 meter band openings.

This 10 watt, solid state rig covers
50.0-54.0 MHz. The VFO tunes the
band in 1 MHz segments. It also
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Experience the luxury of 450 MHz
at an economical price.

The TR-8300 offers high quality
and superb performance as a result
of many years of improving VHF/
UHF design techniques. The trans-

has provisions for fixed frequency
operation on NETS or to listen for
beacons. State of the art features
such as an effective noise blanker
and the RIT (Receiver Incremental
Tuning) circuit make the TS-600
another Kenwood ''Pacesetter’’.

ceiver is capable of Fs emission
on 23 crystal-controlled channels
(3 supplied). The transmitter out-
put is 10 watts.

The TR-8300 incorporates a 5
section helical resonator and a

An easy way to get on the B
meter band with your TS-520/
6520S, TS-820/820S and most
other transceivers. Simply plug
it in and you're on . . . full band
coverage with 10 watts output
on SSB and CW.

two-pole crystal filter in the IF
section of the receiver for improved
intermodulation characteristics.
Receiver sensitivity, spurious
response, and temperature
characteristics are excellent.
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Features: Digital readout with ~'Kenwood Blue™ digits *
High gain receiver pre-amp * 1 watt lower power switch *
Built in VOX + Semi-break in on CW » CW sidetone *
Operates all modes: SSB (upper & lower), FM, AM and CW
* Completely solid state circuitry provides stable, long last-
ing. trouble-free operation * AC and DC capability (operate
from your car, boat, or as a base station through its built-in
power supply) * 4 MHz band coverage (144 1o 148 MHz) «
Automatically switches transmit frequency 600 KHz for
repeater operation. Simply dial in your receive frequency
and the radio does the rest. . . simplex, repeater, reverse = Or
accomplish the same by plugging a single crystal into one
of the 11 crystal positions for your favorite channel »
Transmit/Receive capability on 44 channels with 11 crystals.

Handsomely styled and a perfect companion to on the VFO-700S selects the VFO in use and
the TS-700S. This unit provides you with the the appropriate frequency is displayed on the
extra versatility and the luxury of having a digital readout in the TS-700S. In addition a

second VFO in your shack. Great for split

momentary contact " 'frequency check’ switch

frequency operation and for tuning off fre- allows you to spot check the frequency of the
guency to check the band. The function switch VFO not in use.
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DC POWER SUPPLY wooiL. PS5-6

Features Kenwood's unique Continuous Tone Coded
Squelch system, 4 MHz band coverage, 25 watt
output and fully synthesized 800 channel operation.
This compact package gives you the kind of perform-
ance specifications you've always wanted in a

2-meter amateur rig.

Outstanding sensitivity, large-sized helical resonators
with High Q to minimize undesirable out-of-band
interferance, and give a 2-pole 10.7 MHz monolithic
crystal filter combine to give your TR-7400A outstand-
ing receiver performance. Intermodulation character-
istics (Better than 66dB), spurious (Better than —60dB),
image rejection (Better than —70dB), and a versatile
squelch system make the TR-7400A tops in its class.
Shown with the PS-8 power supply

(Active filters and Tone Burst Modules optional)

This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 pre-programmed channels
for use on all standard repeater frequencies (as per
ARRL Band Plan) and most simplex channels. For
added flexibility, there are 6 diode-programmable
switch positions. The 15 KHz shift function makes
these 6 positions into 12 channels. 10 watt output,
+600 KHz offset and LED digital frequency display
are just a few of the many fine features of the TR-7500.
The PS-6 is the handsomely styled, matching power
supply for the TR-7500. Its 3.5 amp current capacity
and built-in speaker make it the perfect companion for
home use of the TR-7500.

The high performance portable 2-meter FM
transceiver. 146-148 MHz, 12 channels (6
supplied), 2 watts or 400 mW RF output.
Everything you need is included: Ni-Cad
battery pack, charger, carrying case

and microphone.



... pacesetter in amateur radio

Dependable operation, superior specifications and excellent
features make the R-300 an unexcelled value for the
shortwave listener. It offers full band coverage with a

frequency range of 170 KHz to 30.0 MHz » Receives AM,

SSB and CW » Features large, easy to read drum dials
with fast smooth dial action » Band spread is calibrated for
the 10 foreign broadcast bands, easily tuned with the use
of a built-in 500 KHz calibrator = Automatic noise limiter *
3-way power supply system (AC/Batteries/External DC)

.. .take it anyplace = Automatically switches to battery

power in the event of AC power failure.

Kenwood developed the T-599D transmitter and R-598D
receiver for the most discriminating amateur.

The R-599D is the most complete receiver ever offered. It is
entirely solid-state, superbly reliable and compact. It covers the
full amateur band, 10 through 160 meters, CW, LSB, USB,
AM and FM.

The T-599D is solid-state with the exception of only three
tubes, has built-in power supply and full metering. It operates
CW, LSB, USB and AM and, of course, is a perfect match to
the R-599D receiver.

If you have never considered the advantages of operating a
receiver/transmitter combination . . .maybe you should.
Because of the larger number of controls and dual VFOs the
combination offers flexibility impossible to duplicate with a
transceiver.

Compare the specs of the R-599D and the T-599D with any
other brand. Remember, the R-599D is all solid state (and in-
cludes four filters). Your choice will obviously be the Kenwood.
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820 Series
TS-820S...

TS-820 with Digital
Installed

TS-820....10-160 M Deluxe
Transceiver

DG-1.,.....Digital Frequency Display
for TS-820

VFO-820. . .Deluxe Remote VFO for
for TS-820/8208

CW-820... 600 Hz CW Filter for
TS-820/82085

DS-1A.. . ..DC-DC Converter for
520/8B20 Series

520 Series

TS-5205...160-10 M Transceiver

DG-5...... Digital Frequency Display
for TS-520 Series

VFO-520. . .Remote VFO tor TS-520
and TS-520S

SP-520. ... External Speaker for
520/820 Series

CW-520. .. 500 Hz CW Filter for
TS-520/5208

DK-520. . . .Digital Adaptor Kit for
TS-5620

599D Series

R-599D....160-10 M Solid State

S-599. . ... External Speaker for 599D

Receiver

T-598D. .. . 80-10 M Matching

Transmitter

Series
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Fine equipment that belongs in every
well equipped station

CC-29A.. ..
CC-69:.....

FM-599A. .

R-300 General Coverage SWL Receiver

TS-600. ...
T5-7005. ..

VFO-700S . .
SP-T0, 50w

TR-2200A.

TR-7400A.

2 Meter Converter for
R-599D

6 Meter Converter for
R-599D

FM Filter for R-599D

6 M All Mode Transceiver
2 M All Mode Digital
Transceiver

Remote VFO for TS-7008
Matching Speaker for
TS-600/ 700 Series

2 M Portable FM
Transceiver

2 M Synthesized Deluxe
FM Transceiver

TR-7500. . .100 Channel Synthesized
2 M FM Transceiver

TR-8300...70 CM FM Transceiver
(450 MHz)

TV-506.... 6 M Transverter for
520/820/599 Series
g+ 0 SRS Headphone Set

MB-1A. ..., Mounting Bracket for
TR-2200A

MC-50 . Desk Microphone

P8<B, as Power Supply for TR-8300
PS8 .. e Power Supply for TR-7500
PS=8. i Power Supply for TR-7400A
VOX-3.... VOX for TS-600/ 700A

Trio-Kenwood stocks a complete line of
replacemeant parts, accessories. and manuals
for all Kenwood models.

Descrniption Model = For use with
Rubber Helical Antenna RA-1 TR-2200A
Telescoping Whip Antenna T90-0082-05 TR-2200A
Ni-Cad Battery Pack (set) PB-15 TR-2200A
4 Pin Mic. Connector E07-0403-05 All Models
Active Filter Elements See Service Manual TR-7400A
Tone Burst Modules See.Service Manual TS-700A; TR-7400A
AC Cables Specify Model All Models
DC Cables Specify Model All Models

The Kenwood HS-4 headphone set adds
versatility to any Kenwood station. For
extended periods of wear, the H5-4 is comfort-
ably padded and is completely adjustable. The
frequency response of the HS-4 s tailored
specifically for amateur communication use.
{300 to 3000 Hz, B ohms).

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 90220

o

The MC-50 dynamic microphone has been
designed expressly for amateur radio operation
as a splendid addition to any Kenwood shack.
Complete with PTT and LOCK switches, and a
microphone plug for instant hook-up to any
Kenwood rig. Easily converted to high or low
impedance. (600 or 50k ohm).

PKENWOOD



HOOKED!

Way back in Oct., 1960, | sub-
scribed to a new magazine which |
found | enjoyed immensely. | didn't
always agree with you, but | always
enjoyed you. However, after about
seven or eight years, | found that my
interest in ham radio in general had
waned and | let my subscription lapse.
| have done just enough operating to
keep my license current, but that's all.

Then, a couple of months ago,
there arrived in the mail an announce-
ment about a new magazine (where
did you ever get my name?). It
sounded interesting, especially with
the name Green on the masthead, so |
subscribed. Wow, hooked! This whole
business of microprocessors sounded
fantastic. So, | went out and bought
an Intel evaluation board as one way
to get started in this thing. In the
process, the proprietor of the Byte
Shop where | bought the board threw
in a few recent issues of 73. You
know, it's even better than | remem-
bered. So, enclosed is my check for
another subscription. You have re-
whetted my appetite for ham radio. |
am looking forward to amalgamating
these interests. Don't let anyone talk
you out of continuing the 1/0 articles
in 73 — it's obviously the future of
the hobby, just like SSB was back in
the 50s and repeaters have been
recently.

Dr. Jerrold Goldman WB6MOE
Milbrae CA

STANDARDS

| just got done reading vyour last
issue of 73 and | must say | enjoyed it
very much, as usual. But there are a
couple of things | would like to get
off my chest.

First, | must say that | was a CBer,
but after much frustration, | decided
that there had to be something better
in life, so | went to work on my ham
ticket, code and all. And sure enough,
it paid off when | worked WBGTV X —
no great amount of DX, but | was a
ham and very proud of it. | hope we
will fight to keep our standards high
enough to be proud of our licenses.
They weren’t just given to us — we
had to earn them, and for some of us,
it took a lot of work. Needless to say,
it's something | value very much.

Hopefully, any CBer who wants to
upgrade will take on the responsibility
that comes with a ham ticket — that
means code and all.

Also, as far as the |/O section and
the computer articles, | don’t under-
stand much of it now, but | didnt

14

even understand a simple amplifier
circuit when | started. | am excited
about the possibilities of computers in
ham radio; it’s a very high goal and a
big challenge for me, but it's not
impossible.
S0, keep up the good work; it's a
worthy cause.
Eugene Morgan WB7RLX
Ogden UT

COSMAC

To all 1802 users: The 1802 Ex-
change.

Very little software for the RCA
CDP1802 is currently in the public
domain. To remedy this situation, |
am going to publish a ten-page book-
let listing available software. If you
desire to sell or even give away your
software, please send me a listing for
my review. My booklet will provide a
complete description and cost infor-
mation with a reference number corre-
sponding to a number on an ordering
coupon,

| plan to charge $1 for the booklet.
This amount will also cover the costs
associated with processing the
coupons. The use of the coupon will
reduce the costs to the person order-
ing from more than one source.

The publication date is set for early
December. Advance orders may be
made at $1 per copy. Here is your
chance to buy a good selection of
software as well as sell some. Send all
orders, software listings, and other
correspondende to:

Ross Wirth
1636 S. 108 E. Ave.
T:ulsa OK 74128

TSETSE NIT

Pardon me while | pick a nit.

| enjoyed Sam Kelly's article on
Soviet test gear (Aug. 77), but spotted
one miniscule error. |'m sure that this
important bit of information will be
of great importance to all of your
readers.

The VOM discussed and pictured is
not a U-4341. The designation is
Ts-4341. Although that letter may
look like our “U,” it is not the same.
Note that it is somewhat square and
has a tail. Transliterated, the letter is
called "tse."” (For what it's worth, the
Cyrillic “U" sound looks like our “Y"
— but that’s another story.)

Now, aren’t you glad that | spotted
that grievous error?

William F. Blinn
Worthington OH

Got it! Thanks, Bill. — J.M.

MORE 220

This is in response to the letter
“220 — No Loss” from M.P. Lewton
WAGBPHR, appearing in the August
issue of 73. | am sure that Mr. Lewton
has not taken the time to examine the
problems involved with an adjacent
(or shared) amateur/CB 220 MHz al-
location. We now realize that the
aliocation of 11 meters to the Citizens
Service was a mistake, if only because
of the proximity of the desirable
amateur frequencies and the avail-
ability of equipment which is
obviously illegal for use by the CB
licensee, |, for one, do not want any
of the three 220 MHz repeaters in
Columbus to be infested by the un-
controliable illegal use that would
occur if a CBer merely had to buy a
crystal to cross the line. Perhaps Mr,
Lewton would propose a CB band at
148.0 MHz?

M.P. suggests that we could still use
the frequencies with our CB licenses,
so there would be no loss to us. If |
wanted to operate as a CBer, | would
be a CBer and not bother with the
FCC examinations .in the amateur
service. | am an amateur, | have not
found any reason that requires me to
get a CB license, and | don’t foresee
any reason that would make a CB
license necessary or desirable for me
in the future. 220 MHz is ours now,
and we are getting along quite well
without undisciplined intrusion,

Concerning the suggested reduction
in prices on 220 rigs due to the CB
mass production — where have you
been, M.P.? Look in QST for May,
1977, page 169. The Midland 13-509,
one of the best available 220 rigs, sells
for $149 from AES, and similar prices
from other suppliers all over the
country. The Clegg FM-76 is similarly
priced. The prices, when compared to
two meter rigs of similar guality, are
so reasonable now that it is un-
reasonable to assume that the EIA
manufacturers will make any effort to
reduce the price of 220 CB rigs.

The matter of whether CB really
needs (or more importantly, deserves)
more frequency allocations is really
irrelevant — 220 is currently used
extensively in some areas by a disci-
plined, licensed service. 220 MHz
activity 15 growing strongly in many
areas of the country as 2 meters
becomes more and more congested,
and the promise is for increased
development as a practical, logical
alternative.

Add to this the objections of
Canada and Mexico, the widely-held
view of a 220 MHz CB band as a
governmental reward to CBers for
their excellent success in creating a
bastion of garbage and illegal activities
on 11 meters, and the reluctance of
the FCC to place a CB service in a
frequency range that would allow the
use of available amateur amplifiers,
and you find the finger pointing to
800 MHz as the only reasonable spot
to stick any expanded CB service.

So, Mr. Lewton, | suggest you get
in touch with some 220 group in your
area and learn some of the facts
concerning the current amateur 220

MHz band. Maybe we'll see you there
s00n — as an amateur, not as a CBer.

Jeff Maass WBBJXS/WRBAQV
Central Ohio Area

Repeater Group
Columbus OH

DOES NOT COMPUTE

Please relieve me of the duty of
removing that big thick book from my
tiny apartment size mailbox, and the
obvious advertising it gives the neigh-
bors when placed in the adjacent junk
mail collection box.

The last straw was the "“article” in
Aug., "77, "When the Lights Go Out —
prepare vyourself.” Please, prepare
first, like a good scout. Also, jelly for
sandwiches for five days? Jelly spoils
when opened in hot humid climates.
Why leave out good old peanut but-
ter? It keeps without cooling, is very
nourishing, and is politically ex-
pedient.

Amateur radio as it used to be is
still my favorite hobby. | can still
remember listening to Pitcairn Island
on 20 meter AM on a single tube
superrengenerative receiver. And the
thrill of the very first xtal clear CW on
a homemade two tube receiver. And
listening to Tennessee and Kentucky
on 5 meters, back in Wisconsin, on a
June day in "39,

Try that on your doggone new-
fangled computers,

Roy A. McCarthy KGEAW
Anaheim CA

WELL DONE

Our congratulations to Stew Perry,
“King of 160,” on his thirty years in
amateur radio. | was impressed with
his station as pictured on the cover of
yvour June issue, but he really should
do something about the accuracy of
his clocks!

Chuck LaPointe WDIDXF
Orland Park IL

THANKS

This letter is to express my sincere
appreciation to you for publishing my
letter in the August issue of 73, in

which | asked assistance in getting
information on ham radio for the
deaf.

The response was immediate and
dramatic. Only this morning, Gene
DeGroot from Randolph WI called
me. He has accomplished some re
markable work in this field. His advice
has saved me many hours of ground
work. Moreover, he has put me in
touch with some ham operators who
are deaf ... and some both deaf and
blind.

| do not mean this as a criticism of
QST or ARRL, but as a high compli-
ment to you.

QOver a period of 4 months, | wrote
Mr. Baldwin twice requesting this

Continued on page 46



from page 4

that beautiful location. My 16 ele
ment beam didn't hurt either. It was
one built by UHF Resonator, Bill
Hoisington, who many vears later
would write @ long series of articles
for /3 and would move to Peter-
borough to be near the magazine.

By late ‘48 | was deeply into RTTY
and helped John Williams W2BFD set
up the first ham repeater in the
country in the Municipal Building in
New York in 1949, |t lasted a few
months and then the FCC closed it
down. The FCC worked for years to
do all it could to prevent amateurs
from pioneering and inventing . . . and
they are still at it, though things are
getting better.

In 1951, | started a RTTY news
letter; this ran until 1955 when |
became editor of CQ. It was during
this period that | became aware of the
heavy hand the ARRL had on ama
teur radio and the way they worked
with the FCC to discourage amateur
pioneering. A group of us worked for
years to get RTTY permitted on the
low bands, with the ARRL fighting us
every inch of the way.

When | became editor of CQ in
January, 1955, | began to really get
the inside dope on what was going on
in amateur radio, and the more |
heard, the more disgusted | got with
the ARRL. Having known Harry
Dannals W2TUK for several years, |
figured almost anyone would be
better as a Hudson Division Director,
so | backed another chap — who won,
This chap in short order put the
League into good financial shape, got
rid of the old general manager, and
had things running better than they
had been in years.

73 STARTED

After leaving CQ in January, 1960,
| tried my hand at working for an ad
agency, and then decided it was time

de W2NSD//

EDITORIAL BY WAYNE GREEN

o see if | could get a new ham
magazine started. The projected
expense for starting a new magazine
was about $500,000, so | didn’t have
a lot of luck getting investors — |
couldn't find one. Oh, well — |
decided to go ahead without money
and do it anyway,

Before | got into editing and pub-
lishing 73, | was doing reasonably well
..+ | had two Porsches, a nice Chris
Craft Express Cruiser, a plane, yearly
trips to Europe, and my own Arabian
horse. Starting a magazine is akin to
taking vows of poverty when joining a
religious order ... except that you
can get out of the religion. No more
Porsches, yachts, planes, or horses . ..
and darned few European trips. After
17 years, |'ve become accustomed to
working 100 or so hours a week, and
since | have virtually no private life
whatever, | am sort of amused at even
the concept of a “personal expense.”

Mind you, I'm not beefing. | signed
up for this when | started 73 ... and |
aggravated it when | started Byte and
Kilobaud magazines. There is a degree
of self-destructiveness involved, too.
Obviously this will catch up with me
one of these days and bam, silent
keys My long-range goals are to try
to make the world a little better place.
Through the magazines, | pro-
vide entertainment, education, and
help people have a lot more fun, Since
| have little interest in money other
than as a necessity for getting things
done, I'm an enigma to many people.

Enough of all that — the main
subject at present is the future of
amateur radio. |'ve participated in
many of the developments of the
past: working personally with NFM,
RTTY, SSB, SSTV, moonbounce,
repeaters, OSCAR, DXing, DXpedi-
tioning, and so forth. There isn't
much that’s gone on in the last 40
years of amateur radio that | haven’t

Continued on page 95
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MICROSWITCH

TELEPHONE FORMAT

KEY BOARD “BRAND NEW"
NW SERIES

16 NW7-25 Numeric Keyboard
16 NW7-21 Alphanumeric Keyboard

SPECIAL PRICE $9.50 each

Quality Guaranteed. PA residents include
6% sales tax. Add $.75 for Shipping and
Handling. Quantity Discounts Available.

STANDARD ELECTRONICS

1 BROWN STREET
PHILADELPHIA PA 19123
215/925-5711 S35

C'Sdc Silicon Rectifier Modules

"y,

FEATURING:

& Voitage ratings up to 20000 wolt

@ Curent ratings up to 60 amps

& Fully glassnvated diode buidlding biocks by —

GENERAL ELECTRIC

& Wide vanely of standard assemblies svaitabie in configurs-
bions such as !l mave, centeriap, doublers, and bradges
{1 & 3 phae)

I ® Avaianche types

# Hoth standard power (ine fregquency and fast swilching
ypes

® Capable of replacing many olher manufacturers” types
which aré no |longer avaifable such as sllicon retro-fits

for tube types Bob, 872, BO20, etc

® Custom designs and enginearing services

@ Applicable to higher reliability applications such s n-
gustrial control systems, communicalion eguipment. ham
ragdio gear, smokeé stack precipitators. ol
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FOR MORE INFORMATION CONTACT:
| CONDITIONING SEMICONDUCTOR DEVICES CORP.

Post Office Box Neo. 816 Wayne, N. J. 07470
Telephone: 201-227-2539 C11

[77/78 AMATEUR RADIO]
EQUIPMENT DIRECTORY

Winiem BoPri@minry LA L

1/78 AMATEUR RADIO| TSI &Ll
EQUIPMENT DIRECTORY. W1 T IMILIZA(4

= W s LIMEILEIR
BT :,m

A one stop buying and reference guide to
all your amateur needs. The new 77/78 sup-
plement (32 pages) updates the 1977 Edition
and brings the total number of pages to 168
(2 volumes). Aimost 100 manufzcturers/ dis-
tributars are included.

$3.50 plus 25¢ postage and handling — L.S_ oniy
Canatian oprders :3.00. Forewgn orders 3500 tair

KENGORE CORP — Dept. C K11
9 James Ave. Kendall Park, NJ 08824

How You
Can Convert
Your Rohn

25G Tower to a
FOLD-OVER
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CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.
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If you have a Rohn 256G =
Tower, you can convert it to

a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work completely on the
ground when installing or
servicing antennas or rotors.

This eliminates the fear of
climbing and working at
heights. Use the tower that
reduces the need to climb.
When you need to "get at
your antenna . . . just turn
the handle and there it is.
Rohn Fold-overs offer un-
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground.

AT ROHN YOU GET THE BEST

Do not attempt to raise antenna or
antenna support near power lines—
You can be KILLED.
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YOU...
AND AMSAT PHASE TIT

An exciting new era in amateur radio
is about to begin...the era of AMSAT PHASE

Il OSCAR satellites.

Many of you are familiar with the bene-
fits of the AMSAT OSCAR satellites, notably
OSCAR 6 and 7 These satellites, with a com-
bined total of over 8 years in orbit, have
provided communications between amateurs
throughout the world. They have also pro-
vided a capability for an educational program
In space sciences and many interesting
experiments.

AMSAT, with members and contrib-
uting groups worldwide, and headquarters in
Washington, D.C., has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
aemonstration of amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio

as we prepare for the 1979 World Adminis-

trative Radio Conference (WARC) is enormous.

The AMSAT PHASE Il satellite pro-
gram promises a continuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE []] satellites will
routinely provide reliable communications
over paths of up to 11,000 miles (17,600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE |l] satellites
IS a projected $250,000. Commercial satel-
lites of similar performance would cost nearly
$70,000,000.

Your help is needed to put these
PHASE Il OSCAR satellites in orbit.

Your valued, tax-deductible contribu-
tion can be as small as one of the 5000+
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor for $10 each. Larger components of
the satellites may also be sponsored with con-
tribution acknowledgements ranging to a
plaque carrying your name aboard the satel-
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor-
tant to the satellite program, and will give
AMSAT a stronger voice in regulatory matters
concerned with satellites. At $10 per year or
3100 for life, you will be making a most signifi-
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter

Clip the AMSAT PHASE |1l coupon

below and send your support today, or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

T AMSAT PHASE I A34
B =, Radio Amateur Satellite Corporation
E r Box 27, Washington, D.C. 20044

202-488-8649

YES, | want to support AMSAT PHASE /Il OSCAR

satellites. Enclosed is:

L1 8. in sponsorship of solarcells (@ $10 each)

1 810 Annual membership [ $100 Life membership

Ll Send information on sponsoring larger satellite com-
ponents.

MName

AMSAT Member?
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Looking West

Bill Fasternak WAGITF
24854-C Newhall Ave.
Newhall CA 91321

FOUR DIFFERENT KINDS?

When | am invited to talk to an
amateur group, | often begin by
asking a rather simple but /oaded
question: “"How many different Kinds
of repeaters are there?’’ Usually, | get
as a fTirst response exactly what |
expect. An amateur raises his hand
and says, “"Two: open and closed.”
Then someone in the back of the
room will shout out: “You forgot
autopatch!” Most of the time it stops
there, and the discussion starts.

Southern California relay communi-
cation is steeped in areawide tradi-
tions, and out of this has come ac-
ceptance of four different categories
of relay operation: open, closed,
private, and the individually owned
and operated, remotely-controlled
amateur base station radio, more com-
monly known as a remote base. To
complicate matters even further, these
four categories of relay systems
operate under one of two operational
formats: basic and advanced. Let’s
cover the latter of these two designa-
tors first.

Until about a year and a half ago,
very few people gave much considera-
tion to operational format. A repeater
was a repeater, and remote bases were
those “things” that popped up on .94
once in a while and were usually heard
on .46. However, as technology pro-
gressed, so did a need on the part of
some to show their own individuality.
Out of this grew the terminology,
“advanced format” and "basic for-
mat."

How, though, does an “advanced
format” system differ from one of
“basic format”? Really, it's in the
peripherals and the use a system is put
to. In many ways, the microprocessor
had a lot to do with it, | guess. Many
“advanced format” systems utilize
microprocessors for owverall system
control and security. Then there is the
concept of interlinking on a wide scale
basis. Some of these groups have
intentions of building national inter-
linked networks, by which they will
be able to “function up"” any city
they wish at the touch of a finger on a
tone pad. Some are well on their way
to achieving this goal. From the fore-
going, you might imagine that most
“advanced format" systems are also
private systems. Your assumption
would be correct. In fact, “super
private”” would be far better termi-
nology. This type of advanced state-
of-the-art communications reguires a
totally controlied environment, and it
is for this reason that no such system
is found on two meters. Those in
volved in “advanced format" amateur
relay communications tend 10 go to
spectrum where they can achieve their
objectives without taking away valu-
able spectrum from the average ham.
They “do their thing,”' bother no one,
and (most important] help advance
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communications technology. |If there
is one point of consternation, it is that
such systems are not available for use
by the average ""Joe Ham"'; their basic
structure precludes this. Sometimes a
system such as this is "down” for
months of redesign, and very few
“users” are willing to put up with this.
By and large, they are made up of
small groups of a dozen or fewer
dedicated experimenters, who seem to
live for a “mission” of finding a better
way to “do it,"” to talk farther. In
actuality, the terms “‘advanced” and
“basic”” have come from those in
volved in the former, as a way of
letting the world know that their
particular operation is indeed dif-
ferent from the norm. Anything that
does not meet the criteria of an
“advanced format” system is then
considered “basic format." Having an
autopatch does not count.

Now, let's discuss categories of re-
peaters, We are talking "‘types” and
not access coding. Open repeaters?
Yes, we have our share of them. In
fact, this state boasts more open
repeaters than anywhere else in the
nation. Want to involve yourself in
emergency communications? Want to
rag chew? No matter what you are
looking for, there is a repeater some-
where to meet your needs, an open
repeater, there for your use. Most
licensees and/or sponsoring organiza-
tions only ask that you use and
support such systems and not abuse
them. Some have very lenient system
regulations, while others might well
constitute a structured mini-society.
Whatever your preference, you will
find it.

How, then, do ‘“closed” and
“private’”” systems differ from open
systems and from each other, and,
under the structure of FCC regulation,
how can they exist? The [atter answer
is indeed simple. Justification for such
systems comes from official recogni-
tion of their existence. Such was the
case during the early days of deregula
tion, when, in its report and order on
remote control, the FCC specifically
recognized the concept of the closed
systen and granted such systems the
ability to operate under the doctrine
of “fully automatic remote control™
(while at the same time granting only
“semi-automatic remote control” to
open systems). There are also the
statements made by FCC personnel
when questioned on this topic, such as
that of Dick Everett at SAROC’s FCC
Forum last January, when he stated
that no amateur is obligated to pro-
vide any service to any other amateur.
Then, too, there is the question of the
constitutional right of an individual 1o
use his amateur station (his own
personal property) in any way he sees
fit, as long as its use does not bring
harm to others.

Suffice it to say that the FCC and
the overall amateur community have
come to recognize the existence and
operation of relay systems whose ac-
cess i5 available only to a limited

segment of the amateur community. |
realize that to some the existence of
such systems is a sore spot; however,
the fact is that the concept of the
“limited access system”’ is growing out
here, and | suspect that we are indica-
tive of what's happening nationally.
You in your area know far better than
I. By present count, southern
California holds (on 2 meters] twenty
such classified systems, up three from
last year. 220, a band most thought
would be a haven for open systems, is
about 30% limited access. However,
here such systems are forced to share
channels with other such systems. So
while there may be twenty SCRA-
coordinated closed and private sys
tems on 2, only part of that number
of channel pairs is in use by them.

“"Closed” systems differ from
“private” systems in the following
way. A “closed” repeater is one in
which membership within the
sponsoring organization is required in
order to use said system; however,
such membership is available to all
interested members of the amateur
community. Systems dedicated to
emergency services, such as RACES
and ARES, wherein all communica
tion content must be of either an
operational or "drill"” nature, would
probably be fair examples. On the
other hand, a "private” repeater also
requires group membership. However,
membership and thereby system ac-
cess is at the total discretion of the
system licensee and/or his sponsoring
organization. Therein lies the dif-
ference.

I'd like to dispel the longstanding
myth among amateurs that a repeater
is automatically to be considered
“closed” or “private” if it requires
that users equip themselves with tone
coding devices to activate the system.

| call this a myth because that is
exactly what it is. However, even such
an austere organization as the ARRL
seems to live under this total misap-
prehension, as was made evident in
their July, 1977, issue of QST
(“Washington Mailbox™ column, p.
74), in which the writer states some-
thing to the effect that any repeater
that requires a tone 1o activate it is a
closed repeater, While placing a tone-
activated device on a system’s input
can have the effect of limiting user-
ship, such is not the proper use of
such devices. Tone coding in its many
forms, including burst, digital burst,
CTCSS, and digital CTCSS, was
developed for use in the commercial
land mobile radio sector as a means of
increasing spectrum loading — not to

keep people off repeaters.

Here is how such a system works.
Most commonly wused in the land
mobile service is CTCSS, which stands
for Continuous Tone Coded
Squelched System. You might be
more familiar with it under one of its
trade names, such as Motorola Private
Line {(PL) or General Electric Channel
Guard. These are registered trade-
marks of these manufacturers. They
enable more than one person to
operate on a given channel (or channel
pair, in the case of relay devices) on a
minimal interfering basis. Such an
entity might be a "community re-

peater,”” as we shall now describe.

Most of us consider a repeater to be
a device with which one group of
people communicales via a given
channel pair. In commercial service,
one repeater may be set up to serve
the needs of two, three, or even a
dozen individuals or business groups.
This is accomplished by assigning
individual tone code assignments to
gach person on the system. In our
example, let's say that we have three
businesses sharing a commercial re-
peater. Let's call them Smith's
Delivery Service, Tom the Plumber,
and City Bus Service. Each has a
specific communications need, and CB
radio will not suffice. They all wind
up on a given "community repeater.”
Each is assigned a specific EIA stan-
dardized tone code of the CTCSS
variety. Smith is assigned 1A, Tom
gets 3B, and CBS gets 4B. However,
all operate through the same repeater
and transmit and receive on the same
channel pair.

Contained within the electronics of
both the repeater and each user's
radio are tone encoders and decoders.
The repeater itself has the ability to
decode and regenerate all three of the
CTCSS tones installed, while the
users’ radios only respond to their
preassigned codes. Let's suppose that
Mrs. Jones, the dispatcher for the bus
company, wants to tell Tim, the
driver, to go over to the Little Red
Schoolhouse. She removes the micro-
phone from its cradle. When she does
this, a switch built into the cradle
automatically closes and defeats the
internal decoder, allowing her to hear
any channel activity that's not being
directed toward her. Hearing nothing,
Mrs. Jones calls her mobile and passes
her message. Had she heard another
conversation in progress, she would
have been obliged to wait for its
conclusion. |n the meantime, when no
traffic is being directed at her, her
radio is silent, even though the
channel may be under heavy use. The
same holds true for each of the
channel users. They only hear traffic
directed at them — unless they want
to listen in for entertainment pur-
poses. | suspect some do.

The ability to share, to increase
channel loading, and thereby to use
spectrum more efficiently, is the true
purpose of tone coding. To use it to
restrict those “unwanted” by you or
your group is defeating its intent —
tone coding was never meant to be a
means for security, and besides, with
tone codes EI|A-standardized, how
much and how effective a security
method can it really be?

This being the case, what really
makes a repeater ‘'closed’ or
“private”’? It's attitude, the attitude
of those people placing such systems
into operation and the attitude of
those invited onto such systems In
our part of the country, we have a
number of totally “open™ systems
which, due to either co-channel assign-
ments or nearby adjacent channel
assignments, have utilized tone coding
as a method to minimize interference
to their operation, Still, these systems
are in every sense of the word “open’’;
they are available to any amateur who
wants to use them. By the same



token, we have a few “'private” re
peaters that require no tone access
whatsoever. Yet these systems are
truly “private” in every sense of the
word. In each case, it is the attitude of
those involved with a given system
that decides its category — tone
coding enters not.

How can amateurs make better use
of methods such as CTCSS? On an
individual basis, it's been happening
for years on WRGABB and a few other
LA area repeaters. Following the lead
of the commercial sector, a number of
individual sub-user groups have taken
to installing CTCSS encoder/decoder
packages in their radios, with auto-
matic mike cradle switches as earlier
described. In this way, they can still
hear the messages directed toward
them, even though they are not forced
to listen to all the channel chatter.
One might call this “private” groups
functioning through “open”’ repeaters.

Another method is that of channel
sharing in crowded urban areas, where
coordinators have run out of available
spectrum and are faced with an ever-
mounting deluge of channel assign-
ment requests. What | am about to
describe may not now be popular, but
wait four or five years and then read it
again.

Suppose that an area is totally out
of spectrum upon which to coordinate
another repeater without causing mas-
sive interference to existing area
activity. On the coordinator’s desk sit
100 or more demands for repeater
pairs. If he does not act soon, he may
have a hundred or more pirate systems
challenging existing activity. A
hundred repeater wars. Then an idea
hits him ... CTCSS! “Why not?" he
says to himself. “Why not assign all
existing activity of open repeaters a
given areawide CTCSS tone, and then
assign a second tone and the necessity
for a lockout receiver to all the next
generation of repeaters — and then
coordinate them atop one another?!”
In essence, all existing systems would
become primary channel activity, and
any new system could only operate
when existing activity of the initially
coordinated system ceased. Now, it
might not work for every channel
pair, but it would be fine for those of
low activity. In fact, you could
possibly put six or seven per channel,
with each assigned a different tone
and each required to lock out when it
heard any other tone of any system of
an earlier coordination date.

Okay, there are obvious pitfalls 1o
such a system. The largest is getting
any group of hams to agree totally to
anything. With ever-mounting pressure
on urban area coordinators and
councils, however, do not be too
surprised to see something along these
lines in the not-too-distant future.
Note that many of the new radios
coming to the marketplace have tone
coding built in — or at least a pro-
vision for it. Do the manufacturers
know something that the rest of us
don’t?

Let's finish this by putting this
myth to rest forever. It is not tone
coding that makes a repeater “closed”
or “private,” but rather the attitude
of the people who own and use it. If
tone coding has one asset, it is that of

a “sign’’ or “symbol” that states to
the rest of the world that it is for use
by and for members only.

What about the fourth category,
the aforementioned “individually
owned and operated, remotely-
controlled amateur base station
radio’’? How does it differ from a
repeater, and why is there a rather
phenomenal growth lately in the
number of these systems? Statement
of fact: A remote base is not a
repeater. The only similarity lies in
the hardware, and that is where the
similarity ends. The root structure is
“simplex ability using relay tech-
nique.”” Suppose you lived in a bad
spot for direct station-to-station com-
munications, but for some reason did
not want to use a repeater to com-
municate. In fact, you wanted the
total flexibility of your base station
radio, with the added ability of long
distance communication. You could
relocate atop a mountain, but is it not
better to just move your radio atop a
mountain and then operate through it
by remote control? In its purest form,
that is exactly what a remote base is.

However, today’'s modern remote
base is far and away a lot more than
that. First, if you can put a two meter
downlink radio on the hill, why not
six, 220, or 10? Why not 160 through
10 on CW and/or SSB, as well? Why
not an autopatch function? How
about the ability to “swing” a tri-band
beam or remotely tune in single kHz
steps all of the low bands? Remember,
unlike a repeater, whose licensee has a
specific responsibility to a given user-
ship, a remote base is technically
individually owned. Therefore, the
licensee can do things with it that
might bring chaos to the average open
repeater. With a remote rather than a
repeater, the owner is totally free to
experiment and operate to his heart’s
content — and never once worry
about the responsibilities that an ama-
teur running a repeater for a given
usership has. | suspect that it is this
overall total freedom that is respon-
sible for the dramatic growth in such
systems.

While by law an individual by him-
self must own a remote (in the eyes of
the Commission), this does not mean
that there's always one remote per
ham. While a good number of single
owner/user systems abound, at least
an equal number are organized as
closed membership amateur communi-
cations organizations. These organiza
tions, usually numbering no more
than ten individual amateurs, are very
closely knit, and in virtually every
case are made up of individuals of
exceptional skill in the art of two-way
VHF/UHF communications.

| said earlier that a remote is a
“simplex’* device using relay tech-
nigue. Taking this further, most re
motes come into being because an
individual or group is interested in
expanding their ability to talk without
the aid of a repeater. They do not
want the restrictions of “3-minute
timers” and of having their QSOs
interrupted every two minutes by
breakers. They want the same ability
from their mountain as they have
from their home ham shack. By
utilizing the concept of the remote

base, they achieve their individual
objective. At present, there are an
estimated 300 or more such systems
in this area alone; hardly a day goes
by without running into someone who
tells you that he is building one also. |
might be wrong, but | would be
willing to venture a guess and say that
the modern remote base is possibly
the fastest growing of all forms of
amateur relay communications cur-
rently to be found out here.

THE GOOD GUY

While back east a while ago, one of
my scheduled stops was at Clegg
Communications in Lancaster,
Pennsylvania, both to see Ed again
and to do a “Manufacturer Profile”
story for this magazine. It was about
90 miles to Lancaster from Valley
Stream, Long Island, where | was
staying, so early that particular
moming | made a beeline into
Brooklyn to pick up Larry Levy
WAZINM, who was to act as my
photographer. The two of us then
headed toward Lancaster in my
father-in-law’s ‘73 T-Bird.

By five that afternoon, we were
ready to head back to New York. We
bid good-bye to Ed and his staff, and
jumped back into the car. It started
fine, but when we placed it into
“drive,” we found that it had decided
that it liked Lancaster a lot and
wanted to remain. The transmission
had died — or so we thought. Not
knowing exactly what to do, Larry
and | ran back into Ed's office just as
he was about to depart. We explained
our plight, and in short order Ed had
literally solved every problem for us.

First, he found us an auto mechanic
who later turned out to be one of the
most righteous individuals | have ever
run into. Then, though he had a rather
important dinner and meeting to
make, he personally took the time to
take us around and help us find
transportation back to NYC, finally
dropping us at the airport in Lan-
caster. We had hoped to make a com-
muter flight to Philadelphia and then
grab either TWA or American back to
JFK. As luck would have it, the
commuter flight (which was the last
one) was a sellout, but National Car
Rental came through with an Olds
Cutlass that got us back to the "“Big
Apple” in fine fashion by midnight.

If “LW" could give a “good samari-
tan’’ award, my first nomination
would be Ed Clegg W3LOY. He did
not have to go out of his way for us.
Even though he had important
appointments to keep, an act of
human kindness to a friend he deemed
more important. Both Larry and |
probably will never find the proper
words with which to say thanks. We
both hope that this is a proper begin-
ning. This being my first trip 10 the
Lancaster area, | was quite at a loss
when the situation arose; having some-
one extend a warm hand of friendship
at that moment was very welcome
indeed.

THE BIG LINK

What do repeater stations WR5AFS
in Houston, Texas, and WRBAWQ in
Los Angeles have in common? What

event did repeater stations WRBAWS
and WRBAAE also share in part?
Answer: probably the record for the
longest duration repeater interlink be-
tween two cities separated by over
1,000 miles. Would you believe three
hours and forty-two minutes? Not
that this record is important. More so
is what happens after the initial shock
of a two thousand mile link wears off.

| have been involved, in one way or
another, in linking efforts before. In
fact, one of the very first, between
Waltham, Mass., and Los Angeles
(about five years ago), was a direct
result of an offer by one of our local
repeater owners to try such an experi-
ment that was printed in one of the
earliest “LW" columns. Not long ago,
we reported on Sam Davis
WA1GQY/6 and his ‘‘Linking
America,” which at last report is still
going fairly strong. However, most of
the latter consisted of people at both
ends exchanging callsigns, salutations,
and requests for QSL cards.

WRBAWQ and WRBAFS are quite
different from one another. WRBAFS
is an open repeater |ocated in
Houston, with about 70 to 100
regular users. It is a two meter system,
sponsored by an organization known
as the Houston ECHO Society.
WRBAWQ, on the other hand, is a
private 220 MHz system that is itself
part of an organization called West-
link, the objective of which is to
organize a network of autonomous
intertied repeaters to provide state
wide communication. As | mentioned
earlier in this column, a good number
of such organizations exist. With the
differences in operational category
and format between the two, what
would you imagine the outcome to
be?

It was, for all participating, one of
the most fascinating and educational
evenings ever spent. After “initial
shock,” which lasted for about a half
hour, one began to realize that QSO
after QSO was taking place -
meaningful QSOs, in which everything
from system operation to things of a
far more human nature were being
discussed. It was a Sunday evening,
and the Houston group had been
involved in their weekly net as the
link started. For part of the linkup,
the Los Angeles AWQ group took part
in a net in a city a couple of kilomiles
away!

What happens, then, when you link
two repeaters? People talk, and out of
this gain a far better understanding of
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their fellow man than they could
when isolated by the coverage restric-
tions of an average repeater. Both
systems are eager to do it again. If
your system is interested in linking
with either or both, drop me a note,
and |'ll act as a clearinghouse and pass
it on to the proper party. WR5AFS
and WRBAWQ may hold the current
record for the longest repeater inter-
link, but | suspect that they also
might account for the greatest number
of new friendships evolving from ama-
teur radio in one evening.

220 IS ALIVE, WELL,
AND GROWING IN HOUSTON

According to Kent Marshall
WETXV, six months ago there were
about ten intrepid souls in the
Houston, Texas, area who were
playing around on 220. What a dif-
ference a few months can make. At
present, there are over fifty amateurs
now on 220, and an experimental
repeater is operating on the high
.34/.94 pair, under the callsign
WRSATG. Kent credits this growth to
two factors: the Clegg FM-76, and a
gentleman named Doug Burns
WHBFUH, who is spearheading 220
growth, In Texas, as here in California
and elsewhere, amateurs have come to
like 220 because it is still uncrowded.
Even via a repeater, one can hold a
true conversation — a feat which is
fast becoming impossible on two in
many places. How long this will hold
true is anyone’s guess, since 220 seems
to really be taking off. Here in
southern California, the last of the
available 220 pairs was recently co
ordinated, and now Tom Rutherford
WENUI and his SCRA 220 Technical
Committee are involved in multiple
co-channel coordinations, Nineteen
such coordinations have already been
made, with many more expected to
follow.

In Texas, 220 is growing, and if
what | hear about Texans is true, |
suspect that 220 will get the “Big
Texas Treatment'' that has helped two
to grow and prosper. Amateurs have
headed the call of “220 — Use It Or
Lose It!"”, and while we must never be
complacent, | have a sneaky feeling
that Class E CB would find it quite
hard to manifest itself up there in
quite a few places, contrary to what
certain ElA-oriented information
might say. Good work, Texas!

SOUTH CENTRAL U.S. MAY
ADOPT CALIFORNIA
TERTIARY PLAN

While no official announcement has
been made as of this writing, ac-
cording to informed sources the Texas
VHF-FM Society, along with coordi-
nating groups from Tennesses,
Mississippi, Louisiana, Oklahoma, and
New Mexico, will shortly announce
formal adoption of the Modified
SCRA Inverted Tertiary Plan for
split-split repeaters. This would signify
two things. First, that interest in VHF
relay communications among ama
teurs continues to grow, and thus a
need to expand the number of avail-
able channels has reached these areas
of the nation. Second, it signifies that
endorsement of this plan by the
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ARRL in a recent OST article on the
subject (October, 1976, pp. 47, 48)
has had a profound effect on its
acceptance by the amateur com-
munity.

It is my sincerest hope that these
areas have as much success with this
plan as we have in southern California.
The ARRL has stated that the best
chance of technical success seems to
come through this method, and |
think our overall success during the
past three years has shown this to be
true. The SCRA still has available a
technical paper written by Bob Thorn-
berg WB6JP!| on this subject, and an
8% x 11 SASE with a bit of patience
on your part will bring a copy. Send
your request to SCRA, PO Box 2606,
Culver City CA 90230. Though
written three years ago, the concepts
contained therein are as practical to-
day as they were then. They are the
basis for a good part of this area's
successful coordination effort.

TSARC CARES

As you are already aware, in May |
was back east. | happened to show up
at just the right time. Well, to be
truthful, | had been made aware
beforehand by Dave Minot WAZ2EXP,
TSARC chairman, that the Tri-State
Amateur Repeater Council would be
holding an open general membership
meeting. Dave extended a personal
invitation for me to attend and meet
the group.

What intrigued me was a discussion
underway when | arrived. It dealt with
a matter very close to my heart:
willful and malicious interference to
amateur relay communications by the
“sickies”” of this world. Now, nothing
new came of this discussion. What in
my mind may be precedent-setting,
though, is the fact that a repeater
council had felt it was in the interest
of all amateurs to involve themselves
in some way in trying to solve this
problem. Maybe for the first time
ever, such a body was saying "we've
had enough™ and was beginning to
turn their heads toward finding a way
to take action. | personally wish them
all the success in the world, and
pledge to do anything in my power to
aid them or anyone else so inclined.

Their structure is a bit different
from that of the SCRA, and perhaps a
bit of comparison is warranted. As
you may be aware, the SCRA's chair-
man appoints two Technical Com-
mittee heads, one for two meters and
one for 220, who in turn form tech-
nical committees whose makeup is
representative of each geographic area
administered by the parent organiza-
tion. The committees discuss all co-
ordination requests, evaluate them for
technical merit and compatibility with
existing activity, and assign or deny
coordination by majority vote.

The TSARC, however, has an in-
dividual coordinator. He makes such
decisions, based on the same criteria,
and works with the organization
proper on sort of an “advise and
consent” basis. As | understand it, the
overall responsibility for the imple-
mentation of his rulings rests with the
council itself. The council also retains
the prerogative to override the co-

ordinator’s decisions, request reevalua-
tion, and/or implement a decision of
its own.

Which system works better? It's
hard to say. Each fits the overall needs
of an area, and each has proven to be
successful. Each has its own form of
controls and restraints built in, and
each affords representation to any and
all systems that request and require
such. As Dave said to me, "Duke
Harrison has been doing such an over-
whelmingly successful job that there is
no reason to change things.”

Everyone | met seemed satisfied
with the structure of the TSARC and
with the dedication that they have
shown to that area’s relay communica-
tions needs. They also care 2 lot about
what’s happening and where we are
heading. |f they were to adopt a
motto, | guess it would be “Technical
Competence With An Eye Toward
Tomorrow."

10 METER NON-RELAY BAND
PLANNING COUNCIL FORMED

According to Norm Lefcourt
WEIRT, the large and continually
growing number of amateurs in
southern California who are con-
verting CB radios to channelized 10
meter activity, after evaluating all of
the band plans offered, have con-
cluded that what they originated |ate
last year is best. They have now begun
to form a council for the purpose of
implementing this on a wider scale.

It was felt by 10 meter interests
in this area that with all the band
plans that have been proposed, and
with everyone taking off in different
directions as was the case before the
days of repeater councils for relay
communications, some organization
has to be formed for wvoluntary
coordination of 10 meter non-relay
channelized operation. | spoke with
Norm the other morning via WRBABN
and on .52 simplex, and he told me
that a pilot organization has been
formed and that they would soon be
holding an open meeting to adopt a
title, construct a constitution and

bylaws, and formalize the organiza
tion.

As | have been led to understand,
this organization intends to adopt the
southern California 10 meter band
plan which was presented earlier in
this magazine, and possibly coordinate
specific forms of activity or utility to
each channel. It's too early to even
surmise the kind of impact that this
will have on the future of non-relay
operation on 10 meters — and on
non-FM operation as well, One thing
is sure, though: 10 meters AM is
possibly the biggest thing to hit the
southland since the two meter re-
peater. It was only a matter of time
until some form of organization to
direct its growth took root out here.

WHEN ALL ELSE FAILS,
TRY MY ANSWERING MACHINE

Take this number down. If you
have something that you feel the rest
of your peers may be interested in but
don't have the time to write a letter,
you can place a call anytime, 24 hours
a day, to my unofficial “LW" hotline
at (805) 259-8243. One catch,
though: My machine will only take a
fifteen second message. |f you plan to
call in, | suggest that you write down
what you intend to say and then edit
it to the most necessary information.
Start with your name and callsign
when you hear the first “beep,” and
stop when you hear the second
“beep.” | will try to send you a
postcard within a few days to confirm
the receipt of the information.

One such piece of information that
came to me via "Elmo" (the pet name
for our answering machine) is this,
passed on from Oliver W/WEW to
K6UQJ via Westcars and then via
phone to me. It concerns a brand new
repeater system serving the area
around Prescott, Arizona, from a
point 7800 feet up atop Mingus
Mountain. Its callsign is WR7AFC, its
channel pair is 147.60 in/147.00 out,
and it's open for all to use.

AMSAT has received Circular No.
1273 dated July 12, 1977, of the
International Telecommunication
Union’s International Frequency
Registration Board giving advance
publication information on a planned
amateur satellite network of the
USSR. The published information is
summarized below,

General Information: “The USSR
Administration wishes to inform
countries, members of the ITU, that
the USSR is working on the establish-
ment of an amateur-satellite service
system. This system 'RS’ will be based
on 34 satellites on a circular near-
polar orbit. The amateur satellite sta-
tions are designed for multiple access
with re-transmission and frequency
translation without demodulation on
a real time scale.”

Date of bringing
1977-1978.

Number of satellites: 3-4.

into  use:

Orbital information: Inclination,
82°; Altitude of apogee & perigee,
950 km (circular orbit); period, 102
minutes.

Uplink characteristics: 145,8-145.9
MHz (100 kHz bandwidth); quarter-
wave receiving antenna, circularly
polarized; user uplink power, 10-15
Watts to 10-12 dB antenna; trans
ponder receiver noise temperature,
3000° K.

Downlink characteristics: 29.3-29.4
MHz (100 kHz bandwidth); half wave
transmitting antenna, circularly polar-
ized: transponder power, 1.5 Watts
peak to 0 dB gain antenna.

Maximum communications dis-
tance: 6,000 km (3,700 st. mi.).

From the advance publication
orbital information, it seems likely
that the “RS-OSCARs” will be
launched piggyback with the Meteor
meteorological satellites from the
Plesetsk launch site.



...an accepted and proven performer
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Phase lock-loop (PLL) oscillator circuit minimizes
unwanted spurious responses.

Hybrid Digital Frequency Presentation.

Advanced Solid-state design...only 3 tubes.
Built-in AC and 12 VDC power supplies.

CW filter standard equipment...not an accessory.
Rugged 6146-B final amplifier tubes.

Cooling fan standard equipment...not an accessory.

High performance noise-blanker is standard
equipment...not an accessory.

Built-in VOX and semi-break in CW keying.
Crystal Calibrator and WWV receiving capability.
Microphone provided.

Dual RIT control allows both broad and narrow
tuning.

All band 80 through 10 meter coverage.

Henry iy

e Multi-mode USB, LSB, CW and AM operation.

e Extraordinary receiver sensitivity (.3u S/N 10 db)
and oscillator stability (100 Hz 30 min. after warm-up)

e Fixed channel crystal control on two available

positions.

RF Attenuator.

Adjustable ALC action.

Phone patch in and out jacks.

Separate PTT jack for foot switch.

Built-in speaker.

The TEMPO 2020...$759.00.

Model 8120 external speaker...$29.95. Model 8010

remote VFO...$139.00.

Send for descriptive information on this fine new transceiver,
or on the time proven Tempo ONE transceiver which
continues to offer reliable, low cost performance.

e & 8 & @& & @

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S

11240 W. Olympic Bivd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euchid, Anaheim, Calif. 92801 714/772-9200

Butler, Missouri 64730

816/679-3127 Prices subject o change withoul notice
H3
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Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Atco NJ 08004

VK/ZL/OCEANIA CONTEST
Phone
Starts: 1000 GMT
Saturday, October 1
Ends: 1000 GMT
Sunday, October 2
cw
Starts: 1000 GMT
Saturday, October 8
Ends: 1000 GMT
Sunday, October 9

Sponsored by the Wireless Institute
of Australia. Entry classifications:
single transmitter-single op, multi-op
(outside VK/ZL only).

EXCHANGE:

RS(T) plus serial number starting at
001.

SCORING:

Oceania stations score 2 points per
QSO with VK/ZL, 1 point for QSO
with Oceania other than VK/ZL. All
other stations score 2 points per
VK/ZL QSO, 1 point per Oceania
(other than VK/ZL) QSO. Final score
is derived by multiplying total QSO
points by the sum of VK/ZL call areas
worked on all bands. The same
VK/ZL call area worked on different
bands counts as a separate multiplier.
ENTRIES AND AWARDS:

Logs must show, in this order:
date/time in GMT, callsign of station
contacted, band, serial number sent/
received. Underline each new VIK/ZL
call area contacted and make separate
logs for each band. Summary sheet
must show callsign, name, address
(please use block letters), details of
equipment used, and for each band —

QSO points for that band and total of
VK/ZL call areas worked on that
band. All band score will be total QSO
points multiplied by sum of VK/ZL
call areas on all bands while single
band scores will be that band’s QSO
points multiplied by VK/ZL call areas
worked on that band only. Attractive
colored certificates will be awarded
top scorers. You may obtain contest
results and next year's rules by en-
closing one |IRC or mint stamps of
your country to value of one |IRC.
Certificate winners will receive results
and next year’s rules regardless. Send
entries to: WIA-VK/ZL Contest
Manager, GPO Box 1002, Perth, 6001,
Western Australia, or WIA-VK/ZL
Contest Manager, N. Penfold VKBGNE,
388 Huntriss Road, Woodlands, 6018,
Western Australia — posted to reach
Australia before Jan. 31,

OCTOBER QRP QSO PARTY
Starts: 2000 GMT
Saturday, October 8
Ends; 0200 GMT
Monday, October 10

Sponsored by the QRP Amateur
Radio Club International Inc., this
contest is open to all amateurs and all
are eligible for awards. Stations can be
worked once per band: general call is
CQ QRP DE...

FREQUENCIES:

CW — 3540, 7040, 14065, 21040,
28040, SSB — 3855, 7260, 14260,
21300, 28600. Novice — 3720, 7120,
21120, 28040. All frequencies + 5

CAL

Oct 1

Oct 1-2*
Oct 1-2
Oct 8-9
Oct 8-9
Oct 8-10
Oct 12-13
Oct 15-16
Oct 15-16
Oct 15-17
Oct 22-23
Oct 22.23
Oct 29-30
Nov 3-4
Nov 5-6
MNov 5-6
Nov 12-13
Nov 12-13
Nov 12-13
Nov 13
MNov 19-20
Nov 19-20
Nov 19-20
Nov 26-27
Dec 3-4
Dec 10-11

01

§

Open CD Party — CW
California QS0 Party
VK/ZL/Oceania — Phone
VK/ZL/Oceania — CW

RSGE 21/28 MHz Phone Contest
October QRP QSO Party
YLRL Anniversary CW Party
Open CD Party — Phone

RSGB 7 MHz Phone Contest
Manitoba QS0 Party

CQ WE Contest

CARTG RTTY Sweepstakes
CQ WW DX Phone Contest
YLRL Anniversary Phone Party
ARRL Sweepstakes — CW
RSGB 7 MHz CW Contest

IPA Contest

European DX Contest — RTTY
Missouri QSO Party

OK DX Contest

ARRL Sweepstakes — Phone
WWDXA International CW Contest
All Austria Contest

CQ WW DX CW Contest

ARRL 160 Meter Contest
ARRL 10 Meter Contest

*Described in last issue.

D&k
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kHz to avoid QRM, as license permits,
EXCHANGE:

Members send RSI(T), state, prov-
ince, or country, and QRP number,
All others send RS(T), state, province,
or country, and power input.
SCORING:

Each member QS0 counts 3 points,
non-members count 2 points per Q80,
stations other than W/VE count as 4
points. Multipliers based on input
power of transmitter: greater than
100 Watts — x1: 25 to 100 Watts —
x1.5: 5to 25 Watts — x2: 1 to 5 Watts
— x3: less than 1 Watt — x5. Total
score is QS0 points times total num-
ber of states or provinces or countries
per band times power multiplier.
ENTRIES AND AWARDS:

Certificates to highest scoring sta-
tion in each state, province, or coun-
try, other places depending on
activity. One certificate for the station
showing three “skip” contacts using
the lowest power. Send full log data,
including full name, address, and
bands used, plus equipment, antennas,
and power used. Entrants desiring
results please enclose a #10 SASE.
Logs must be received by Nov. 30 to
qualify. Send all entries to: QRP ARC
Contest Chairman, E. V. Sandy Blaize
WSE5TVW, 417 Ridgewood Drive,
Metairie LA 70001.

MANITOBA QSO PARTY
Starts: 2200 GMT
Saturday, October 15
Ends: 0200 GMT
Monday, October 17

Sponscred by the Amateur Radio
Clubs of Manitoba and dedicated to
ARLM (Amateur Radio League of
Manitoba) to commemorate their
25th anniversary in 1977. Stations
may be worked once per band and
mode. VE4 mobiles can be worked
each time they change municipalities.
ARLM members will be bonus
stations for out of province contacts.
VE4 to VE4 and 2 meter simplex
QS0s will be permitted.
EXCHANGE:

RS(T), name, QTH (municipality
for VE4).

SCORING:

VE4s multiply number of QSOs
times number of US states, VE
provinces, and DX countries. All
others multiply number of QSOs
times number of Manitoba munici-
palities, local government districts,
provincial parks, and forest reserves
(134 max.) times the number of
ARLM members worked.
FREQUENCIES:

SSB — 3770, 3905, 7195, 7230,
14190, 14285, 21245, 21355, 28600.
CW — 3705, 7105, 14065, 21205,
282065.

ENTRIES AND AWARDS:

Certificates to high score in each
province, state, and country. Plaques
for high VE4 and high out of province
station. Additional plagues if war-

[ES]

ranted. Send log data and signed
declaration no later than Nov. 14 to:
Doug Bowles VE4QZ, 1104 First
otreet, Brandon, Manitoba, Canada
R7A 2Y4,

CQ WE CONTEST
October 22 and 23

See schedule for times and frequen-
cies!

Sponsored by the Murray Hill ARC,
the contest is open to all licensed
amateurs employed by or retired from
Western Electric, Bell Labs, and Tele-
type Corp. Also, participation of
employees and retirees of AT&T and
AT&T Long Lines is permitted. The
contest is divided into four sessions
with a total allowed operating time of
20 hours. A separate QSO may be
made with a station on each of three
modes — phone, CW, and RTTY. No
form of cross mode, cross band, or
repeater operation will be permitted.
There is nothing in the rules to
prohibit operation outside of the sug-
gested schedule, but it is hoped that
by using the schedule as a guide, many
more QSOs will be made by knowing
when and where to listen. If con-
ditions do not favor a particular band
called for in the schedule, participants
are free to move elsewhere, preferably
to the next band scheduled. However,
please observe the contest time
periods. Each station must be
operated by a single operator with a
single transmitter. Club stations
operated under the club station call-
sign may compete to submit a score
for that location's total, These con-
tacts may not, however, be counted
toward an individual’s personal score.
Successive contacts with the same
station may not be made by changing
mode! Violation of any rules of this
contest, or any of the current FCC
rules and regulations governing ama-
teur radio service, can result in dis
gualification of the station involved.
EXCHANGE:

RS(T), name, location code. A loca-
tion shall be counted once for each
band for which that Ilocation s
worked in each of the three contest
sections.

SCORING:

Contacts with a Novice or Tech-
nician on an HF or CW Novice band
will count 10 points: contacts with a
retiree will count 5 points; all other
contacts count 1 point.

ENTRIES:

All logs must be in GMT and should
be forwarded to your local “Works
Coordinator’ as soon as possible after
the contest. They should be to your
coordinator no later than Nov. 15. All
local coordinators should forward
their location summary and log sheets
to reach Murray Hill by Dec. 15. In
order to create an incentive to get
your logs in, you may add 10 points
to your score if you sign a statement
that your entry was forwarded to



Suggested operation:
1700-1800 VHF/160 meters
1800-1900 10 meters
1900-2000 15 meters
2000-2100 20 meters
2100-2200 40 meters

Session Two: HF/VHF CW and RTTY — 2300 UTC Oect. 22 to 0400 UTC Oct. 23, 1977
Suggested operation: CW on the hour, RTTY on the half hour.

2300-0000 20 meters
0000-0100 40 meters
0100-0200 VHF/160 meters
0200-0300 80 meters
0300-0400 80 meters

Session Three: HF/UHF CW and RTTY — 1700 to 2200 UTC Oect. 23, 1977
Suggested operation: CW on the hour, RTTY on the half hour.

1700-1800 VHF/160 meters
1800-1900 10 meters
1900-2000 15 meters
2000-2100 20 meters
2100-2200 40 meters
Session Four: HF/VHF Phone — 2300 UTC Oct. 23 to 0400 UTC Oct. 24, 1977
Suggested operation:
2300-0000 20 meters
0000-0100 40 meters
0100-0200 VHF/160 meters
0200-0300 80 meters
0300-0400 80 meters
Suggested Frequencies:
Band cw RTTY
160 Use segment permitted locally
80 3540-3570, 3730 3605
40 7040-7080, 7130 7055
20 14040-14050 14080
15 21040-21080, 21140 21095
10 28150 28150
6 50.1-50.13 50.1-50.13
2 145.05-145.1 145.05-145.1

TIME AND FREQUENCY SCHEDULE FOR CQ WE CONTEST I
Session One: HF/VHF Phone — 1700 to 2200 UTC Oct. 22, 1977

Phone

3900-3950

7260-7300
14280-14330
21380-21420

28675

50.1-50.13
145.05-145.11, 146.52

your local works coordinator before
Tuesday, Nov. 1.

CARTG RTTY SWEEPSTAKES
Starts: 0200 GMT
Saturday, October 22
Ends: 0200 GMT
Monday, October 24

Sponsored by the Canadian Ama-
teur Radio Teletype Group, VE3RTT.
Not more than 30 hours of operation
is permitted, with non-operating
periods taken at any time during the
contest. Summary of times on and off
must be submitted with score. Use all
amateur bands authorized for F1
emission (RTTY). Country status as
per ARRL country list; KL7, KHBE,
and VO to be considered as separate
countries. Classes of entry include:
single op, single transmitter; multi-op,
single transmitter; and SWL printer.
Individual operators of multi-operated
stations may submit their logs singly
instead of a group log.

EXCHANGE:

Messages will consist of message
number, time in GMT, and zone.
SCORING:

All 2-way RTTY QSOs with own
zone will earn 2 points; all others as
per CARTG zone chart (send SASE if
needed). Stations may not be con-
tacted more than once on any one
band. Multiplier is number of differ-
ent countries contacted including
one's own on each band. Each US and

VE district also counts as a separate
country. Total score is total number
of exchange points times number of
countries worked times number of
continents (6 max.). Canadian bonus
points to be added last — 100 bonus
points for each VE/VO contact on all
bands.

ENTRIES AND AWARDS:

Use separate log sheet for each
band. Log sheets and zone charts
available from CARTG for SASE or
IRCs. Logs must be received before
December 31 to qualify. Engraved
plaques to top 10 scorers plus 6
special categories. Certificates to top
scorers in each US and VE/VO district
and each country. Send logs, sum-
mary, and scores to: CARTG -
VE3RTT, B65 Fifeshire Rd., Willow-
dale, Ontario, Canada M2L 2G9.

CQWORLDWIDE DX CONTEST
Starts: 0000 GMT
Saturday, October 29
Ends: 2400 GMT
Sunday, October 30

Sponsored by CQ Magszine, the
contest is open to all amateurs world-
wide. Use all amateur bands, 160
through 10 meters Entry classifica
tions include: single op, single and all
band; multi-op (all band), single or
multi-transmitter.

EXCHANGE:
RS(T) and zone.
SCORING:

Contacts between stations on
different continents count 3 points;
stations on same continent but differ-
ent countries 1 point, except for
North American stations only! —
contacts between stations within
North American boundaries count 2
points. Contacts between stations in
the same country are permitted for
zone or country multiplier credit, but
have zero point value. Multipliers are
number of different zones on each
band and different countries on each
band. Final score is result of total
QS0 points multiplied by sum of zone
and country multiplier.

ENTRIES AND AWARDS:

Many various awards in different
classes and categories. Plague to
highest club score. Logs should in-
clude all times in GMT; indicate zone
and country multipliers only first time
worked on each band. Logs must be
checked for duplicate contacts; use
separate sheets for each band. Each
entry must be accompanied by a
summary sheet showing all scoring
information, category of competition,
name and address in block letters, and
a signed declaration that all contest
rules and regulations have been ob-
served. Official logs and summary
sheets and zone maps are available
from CQ; include a large SASE. All
entries must be postmarked no later
than Dec. 1 for phone and Jan. 15 for
CW. Send logs to: CQ WW Contest

Committee, 14 Vanderventer Avenue,
Port Washington, LI, NY USA 11050.

Check CQ Magazine for any last
minute rule changes!

ISLANDS OF THE WORLD
AMATEUR RADIO ACHIEVEMENT
AWARD

Sponsored by amateurs residing on
Whidbey Island, the award is available
to all licensed amateurs in the world.
All contacts must be made after
October 1, 1977! The award will be
issued for: 50 islands, including con-
tact with Whidbey Island; 100 islands,
including contact with Whidbey
Island; 150 islands, including contact

with Whidbey Island; maximum
possible, including contact with
Whidbey Island.

Istands are taken from the “prefix
by countries list” as they appear in
the Radio Amateur Callbook, with the
exception of Whidbey Island. Each
island must also be recognized as such
by the National Geographic Society.
To obtain the award, proof of contact
must be submitted on a self-prepared
list showing the island’s name, callsign
of amateur contacted, date of contest.
This list should be arranged in alpha-
betical order by island. Do not send
QSL cards! This list must be verified
by at least two amateurs, General class
or above, or by a local radio club
secretary. Send your verified list of
contacts, which must include Whidbey
Island, $1.00, and a self-addressed
stamped envelope, to: Bill Gosney
WEB7BFK, 4471 40th N.E., Whidbey
Island, Oak Harbor WA 98277 USA.
Foreign amateurs may exclude the fee
and stamps on their return envelopes.

The rules that govern this award
will be reviewed annually on October
1!

CARTG MERIT AWARD

A plagque has been offered for this
award complete with engraving, and
the CARTG is requesting names of
suggested qualifiers The award was
created in 1967 to be presented
annually to the radio amateur chosen
for his outstanding contribution to
the art of amateur radio teletype
communications. It need not neces
sarily be confined to technical con-
tributions but recognition of any
outstanding achievement worldwide:
experimental work, articles, traffic
handling, net operation, DX, or any
other outstanding RTTY achievement.
Send complete information to:
CARTG — VE3RTT, 85 Fifeshire Rd.,
Willowdale, Ontario, Canada M2L
2G9.

ALL VE/VO ON RTTY

The CARTG is also offering a
certificate to anyone working all
VE/VO on RTTY. There is no charge
for the award, but QSLs must be
included with the request and will be
returned. An official of a RTTY group
or society may inspect and send a
signed list of such QSLs in place of
sending the actual cards. Send all
requests to CARTG — VE3RTT, 85
Fifeshire Rd., Willowdale, Ontario,
Canada M2L 2G9.
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New Products

JMR MOBILE-EAR
CLEAR-1 MICROPHONE

A common problem faced by FM
and SSB operators is inadequate
microphone gain and directivity. A
poor mic can make a TS-820 or
Hy-Gain 3750 sound like an early
phasing rig. Most modern FM trans
ceivers employ audio limiting circuits
which are designed to provide consis
tent modulation under differing audio
conditions. Unfortunately, most
“stock” microphones do not have
sufficient output and the directional
capability required to enhance the
transceiver with which they are used.

This month | reviewed the Clear-1
microphone by JMR Systems Corp.
The Model 40 mic is advertised as a
high output device, capable of driving
any audio circuit to its fullest extent.
The mic is also highly directional,
allowing it to be used in noisy mobile
environments.

All it takes is one look at the Model
40 Clear-1 to realize that something is
different. The microphone is shaped
like a small Derringer pistol, with a
push-to-talk button on one end. The
microphone element is a capacitor
device, mounted behind a tiny brass
screen on the top of the transducer.
The Model 40 contains a built-in FET
preamp requiring an internal battery,
and a variable gain control is provided.
A five conductor cable is used to
interface the usersupplied mic con
nector. Normally open and normally
closed PTT contacts are available,
allowing the Clear-1 to be used with
any transceiver. Mic output is a high
-42 dB, and audio response is 200-600
Hz ... most definitely communica-
tions quality! The high upper-end
frequency response is responsible for
the quality ""sound” of the Model 40.

| tested the JMR mic with the
Hy-Gain 3750 transceiver on 20 and
75. Good reports were received —
with the compressor in the 3750
disabled. The output control on the

mic can be left about one-eighth open
under normal "“close-talk” conditions.
| found that it was possible to clip the
Hy-Gain by using excessive mic out-
put — a good audio reserve is present!
By carefully adjusting the JMR’s level
control, | was able to hold the mic at
arm’s length and talk in a normal tone
... undetected by the listening sta-
tion.

| have a popular 2m SSB transceiver
in my shack — when | use it with
those who know me, | am accused of
having a cold or some other disgusting
nasal malady. The standard mic
supplied with this rig does not cut it, a
classic case of anemic audio. This rig
was the perfect test situation for the
Model 40 on VHF. | changed micro-
phone connectors and fired up.
Amazing — no more Donald Duck
with the flul The transceiver sounded
like its designers had intended. It was
not possible to overdrive the 2m rig,
probably because the audio limiter has

good range.

The only shortcoming | noted is the
lack of VOX capability with the
Model 40. Since the internal preamp is
battery powered, it would have to be
continuously activated for VOX
operation. This limitation is under-
standable when it is considered that
the Clear-1 was indeed designed for
maobile operation. | normally use PTT
on HF, so it didn't make any dif-
ference.

in my opinion, the Mobile-Ear mic
performed exactly as specified. Its
performance on VHF was most
impressive. The mic is light enough to
survive even the longest “white-
knuckle' sessions. It should also be
indicated that the JMR Clear-1 micro-
phone is compatible with most CB
transceivers! The microphone is priced
at $S44.95. JMR Systems Corp., 168
Lawrence Rd., Salem NH 03078.
John Molnar WA3ETD
Executive Editor

JMR Clear-1 microphone.
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RADIO SHACK TRS-80
MICROCOMPUTER SYSTEM

Computers are about to become a
part of everyday life in American
businesses, schools, and homes,
according to Radio Shack, the nation-
wide electronics store chain.

The company has just introduced
their new Radio Shack TRS-80 Micro-
computer System. Not a kit, the
TRS-80 comes completely wired and
tested, ready to plug in and use.

The TRS-BO system consists of a
53-key professional-type keyboard
and microcomputer plus regulated
power supply, a data cassette recorder
which is computer-controlled through
an interface, and a 12" video display
monitor.

A comprehensive owner's manual
will be supplied with the TRS-80 that
will explain everything necessary for
its operation, from plugging it in
through programming.

Radio Shack will also supply pre-
recorded cassette programs for such
applications as a small business pay-

roll, general ledger accounting,
accounts receivable, and inventory
control.

For educational purposes, the

microcomputer can be used to teach
mathematics, music theory, and
virtually any subject through pro-
grammed teaching methods.

Just for fun, a variety of game
programs will be available, including
blackjack and backgammon, Other
uses around the home would be
personal finance management, storage
of recipes, menu planning, and use as
a message center.

Provisions have been made in the
TRS-80 for later addition of acces
sory, or “‘peripheral,” items such as an
additional tape recorder, “‘disk” pro-
gramming, and a printer which would
create a permanent, typed record of
the computer output.

At the heart of the Radio Shack
TRS-80 Microcomputer System is a
Z-80 microprocessor chip that serves
as the central processing unit, or
“brain,”” of the microcomputer. This
remarkable device, about the size of a
watermelon seed, is one of the most
advanced microprocessor chips avail-
able today.

The Radio Shack TRS-80 Micro-
computer System i priced at
$599.95 complete with video display
monitor and data cassette recorder.
The microcomputer alone will sell for
$399.95.

Leading the way in electronics since
1921, Radio Shack is a division of
Tandy Corporation (NYSE), head
quartered in Fort Worth, Texas, which
is also where the TRS-B0 is man-
ufactured. Radio Shack presently has
more than 6,000 stores and dealers in
all 50 states and Canada, as well as
nearly 500 stores overseas operating
under the name Tandy International
Electronics. Radio Shack, 2617 West
Seventh Street, Fort Worth TX
76107.

FLESHER PS-170
RTTY PRESELECTOR

Last month | described the new
RTTY terminal unit from Flesher
Corp., the DM-170. This device has
considerable built-in filtering which
allows good isolation of the mark and
space tones. However, in conditions of
extreme QRM and noise, additional
selectivity is required to reliably copy
RTTY signals. Flesher has responded
to this need by providing an active
filter preselector that can be used with
the DM-170 TU, or any other demod-
ulator.

The PS-170 filter is connected be-
tween the receiver's audio output and
the input of a terminal unit. This
allows narrow shift {170 Hz) tones to
pass, and not much else. The P5-170
has two outputs. The normal output
couples the filter directly to the TU,
while the limiter output provides an
additional stage of hard limiting,
which removes amplitude varnations
from the received signal.

The PS-170 is tiny. It consists of a
2" x 2" PC board, which can be
mounted in any existing enclosure.
Requiring 15 V dc at 12 mA, the
PS-170 can steal power from the

terminal unit, or may be powered
from a simple, zener reguiated supply.
| found that the presslector operated
fine on voltages between 12 and 15.
The 3 dB bandwidth of my PS-170 is
400 Hz, between the frequency range
of 2000-2400 Haz.

This differed

The new Radio Shack TRS-80 Microcomputer System features a built-in

53-key professional-type

keyboard and one of the most advanced

microprocessor chips available today, the Z-80.



slightly from the published frequency
range of 2025-2400 Hz. | measured
frequency response with an audio
oscillator and VTVM, using the non-
limited output.

Careful tuning is required when
using the P5-170. The bandpass is
such that even slight mistuning causes
the tones to be excessively attenuated.
However, the reception quality under
heavy QRM and noise is fantastic! |
used the DM-170 and ST-5 for com-
parison tests. The PS-170 was
switched between the two terminal
units, and under conditions of
extreme interference was the dif-
ference between copying and missing
weak RTTY signals. The DM-170 al-
ready has bandpass filters incorpo-
rated; the ST-5 does not. Thus, the
ST-5 benefitted most when the
PS-170 was used. | have since incorpo-
rated the PS-170 into the same
cabinet with the Flesher TU. An
SPDT switch selects either the normal
or limiting output.

The PS-170 is available in kit or
factory-built form. The kit takes
about one half hour to build and align.
The components are all resistors,
capacitors, and ICs. Tune-up is ac-
complished in the same manner as was
used in aligning the DM-170. Resistors
are substituted into the circuit until
the proper response is obtained — the
op amps require only resistance
changes to modify the response curve
— no B8 mH toroids to prune! The
Flesher PS-170 is priced at $11.95 in
kit form and $1B.95 factory as
sembled and aligned. Flesher Corpora-
tion, Box 902, Topeka KS 66601.

John Molnar WA3SETD
Executive Editor

NEW PERSONAL COMPUTER
FROM OHIO SCIENTIFIC

Challenger IIP from Ohio Scientific
is an exciting new personal computer
complete with BASIC in ROM and
RAM (4K) for programs in BASIC. All
you have to do is turn it on and go!

Challenger IIP is a fully self-con-
tained personal computer with a full
size keyboard and a 32 x 64 character
video display interface.

Complete with an audio cassette
interface, the Challenger |IP simply
connects to a video monitor or home
TV set via an rf converter (not sup-
plied). A cassette recorder can be used
for program storage.

Challenger |IP comes complete with

a 4 slot backplane and case for
$598.00 fully assembled, and is ex-
pandable via compatibility with all
Ohio Scientific computer accessories
Ohio Scientific, Hiram OH 44234.

GARY MODEL 101 DIGITAL
VOLTMETER KIT

A complete DVM kit for $29.95?
You've got to be kidding! That's what
| thought when | received the Gary
McClellan Model 101 Digital Volt-
meter kit to review. Why not? The
end result of the kit is a four digit
DVM, complete with sign, auto zero,
and overvoltage blanking!

The DVM market is similar to the
calculator industry. Several years ago,
the DVM was an exotic test instru-
ment found only in electronic labs,
Capable of extreme accuracy, the
DVM is based on an LS| A/D (analog
to digital) converter. The output of
the converter is multiplexed and
displayed on seven-segment displays,
exactly as in some digital clocks. The
price of DVM chips has plunged, aided
by the mass production of calculator
and microprocessor chips. The Gary
DVM is based upon the Motorola
MC14433 A/D converter, and has a
basic range of 0-+1.999 volts.

The Gary DVM took exactly two
hours to build and calibrate. The
display mounts on a small PC board,
which is fastened to the larger DVM
board. All components appear to be
quality devices, and the CMOS chips
are first run units! Molex pins are used
to mount the DVM chip and two
other CMOS packages. The four digit
display is multiplexed to reduce
power consumption. The associated
transistors and resistors for the display
require a bit of close wiring, but
Gary's eleven page manual contains
detailed instructions and several
photos of the completed unit. No
special problems were encountered
while wiring the kit.

The most enjoyable part of kit
building (for me) is applying the juice
for the first time. It sure is nice when
things perk right from the opening
gun, but | was doomed to disappoint-
ment this time. The Model 101 re-
guires a single five voit supply, which
should be regulated. | happened to
have a little supply based on an
LM-309K which was used in micro-
processor experiments. | connected
the supply, turned it on, and nothing!
Then | thought | had better read

Ohio Scientific’s new personal computer, Challenger 1IP.

Gary's instructions. There is a single
screwdriver resistor that is used to
calibrate the DVM. My control was all
the way to one end; that's why the
display was dark. Shorting the probe
leads, | adjusted the control, and sure
enough, the display illuminated. |
adjusted for a reading of -000 volts,
which is the normal condition with no
signal input. The minus sign blinks to
indicate that the DVM is functioning.

| should have read further, because
the next thing | did was connect a
handy 9 V transistor to the DVM. The
display blanked out! Again consulting
the manual, it turns out that the 101
DVM has a basic range of 0-1.999
volts. Any overvoltage blanks the
display — a nice touch! Calibration is
accomplished by adjusting the control
until the reading corresponds to a
known source. | used the Gary Model
120 DVM calibrator, which 1 will
review next month. A good reference
source is a single mercury cell, which
has a no load voltage of 1.35 volts, or
very nearly that. After calibrating the
101, | checked my year-old standard
mercury cell. Not bad, 1.352 volts
Amazing!

The 101 DVM has a sign function,
which means the probes do not have
to be reversed when measuring minus
voltages. It looks like | will have to
retire my old trusty Knight VIVM —
boy, | sure hate the constant reversing
of the polarity switch!

The only problem, if you can call it
a problem, is the low range of the 101
basic DVM. An attenuator is required
to measure voltages of greater magni-
tude than 1.999 volts. Gary provides
an attenuator for his DVM, the Model
101-1 four range kit. It includes a
.06% resistor network and switch, The
accuracy of the basic kit is .06%, so
make sure to use quality resistors if
you build your own attenuator,

All in all, | am very impressed with
the 101 DVM., lts features are found
on much more expensive devices, and
the quality, accuracy, and flexibility
are hard to beat in a $29.95 kit! It is
small enough to custom mount, and
can be used as the basis for a complete
multimeter or digital tuning display.
The input impedance is 1000 megs,
and it only draws 80 mA maximum at
5 volts. Gary also provides a full line
of of accessories for the 101 DVM.

Gary McClellan Company, 1001 W.
Imperial Hwy., La Habra CA 90631.

John Molnar WA3ETD
Executive Editor

NEW SERIES OF FREQUENCY
SYNTHESIZED TWO METER
AMATEUR TRANSCEIVERS,

AMPLIFIERS, AND ANTENNAS
FROM HALLICRAFTERS

Darrell Fletcher, Chairman of the
Board of the Hallicrafters Company,
and Cliff Mathews, Vice President of
this leading manufacturer of para
military and government FM and SSB
portable and manpack communica-
tions systems for the international
market, have announced the introduc-
tion of a new series of two meter
transceivers, amplifiers, and antennas
for the domestic USA amateur market
and international markets,

The new series of amateur trans-
ceivers features a military-type fre-
quency synthesizer for up to 800
channel operation in 5 kHz steps in
the FM mode and digital frequency
readout for operating on both simplex
and repeater modes. The all solid state
rf power amplifiers provide up to 1/4
kilowatt power output on FM and up
to 300 Watts peak envelope power on
SSB for either base or mabile opera
tion. Completing the new equipment
series is Hallicrafters’ new line of two
meter base and mobile antennas
having high rf power handling
qualities and featuring a magnetic
mount mobile antenna for easy in
stallation and removal.

“’Hallicrafters’ new line of two
meter amateur egquipment s a natural
expansion of Hallicrafters’ traditional
line of VHF and UHF-FM and
HF-SSB communications products
sold in international markets,” says
Darrell Fletcher. “The frequency
coverage plan features and b kHz
channel spacing enables the equip-
ment to be used in any market in the
world,” claims Mathews, who says the
equipment will be marketed directly
in the USA and Canada by selected
amateur equipment dealers and inter-
nationally by Hallicrafters Inter-
national, Inc.

Continued on page 67
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John W. Molnar WA3SETD
Executive Editor

Communicate
On 10.25 GHz

-- with a simple transceiver

any hams feel that the
world of amateur
radio ends at two meters, or
even twenty in some cases!
As the freguency increases,
the amount of commercially
available gear diminishes.
Above 450 MHz, the operator
must build his equipment —
little prebuilt equipment is
around. Thus, the bands

above 450 are underpopu-
lated, and misunderstood by
the majority of hams.
Possibly you have eyed those
““microwave’’ frequencies
starting at 1220 MHz .. . and
wondered how to operate or
experiment there. Well, let’s
see ... 1296 might not be
too bad — you can triple an
old Motorola transmitter

¥ HZLLYWOOD

Fig. 1. A rear view of the Microwave Associates MA-87108
Gunnplexer. The Gunn diode is in the cavity under the left

A
&

barrel, The tuning varactor diode is under the right barrel.

Electrical tuning control is mounted on the perfboard, and the
i-f connection is visible at the top of the rf head. The
homemade bracket for tripod mounting is attached to the
lower two bolts. A % inch nut is sweat soldered to the bottom

of the copper flashing. Refer to the text for details.
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strip, and come up with a
converter for your 2m rig.
Definitely a project for two
hams, as it is nice to have
someone to talk with after
the construction is done!
However, if you desire to
experiment with waveguide,
horns, and point-to-point
communications, the 10.5
GHz band is the place to go.

Why 10.5 GHz? The
possibilities for experimenta-
tion are endless. If you need a
true point-to-point link for
your repeater, microwaves are
the answer. A low power link
can provide reliable control
for remote bases, with a

lower long-term cost than
phone lines! Everyone is
familiar with police radar,

which is, incidentally, located
just above the ham band.
Experiments with Doppler
radar are possible on 10 GHz.

The road to 10 GHz has
not been easy. Little military
gear is available, and a ma-
chine shop is often required
to build microwave gear. The
problem of equipment has
stifled most amateur ventures
into the world of microwaves.
However, this problem no
longer exists!

Enter the Gunnplexer

A progressive company in
Massachusetts has introduced
a line of microwave gear
specifically designed for

amateurs operating on 10.5
GHz. Microwave Associates,
Inc., provides a microwave
transmitter and receiver front
end in a single package.
Dubbed the Gunnplexer, this
device produces 20 mW of
microwave energy. A portion
of that energy is coupled to a
receiving diode, which, in the
presence of another micro-
wave signal, produces a low
frequency i-f signal. The
Gunnplexer is easily incor-
porated into a complete com-
munications system. All that
is needed is a Gunnplexer, i-f
receiver, and power supply.
This article describes just
such a system. This trans-
ceiver can be used for two-
way communications on 10.5
GHz, as a control link, or for
Doppler effect radar. Before
starting, let's look at the
Gunnplexer and discuss its
operation.

A Gunn Diode Is the Key

The Gunnplexer consists
of five main parts. The heart
of the rf head is a Gunn
diode. This diode produces a
microwave energy directly
from dc when it is properly
mounted in a resonant cavity.
Similar to the familiar tunnel
diode, the Gunn diode
exhibits a negative resistance
region under certain bias
conditions. Microwave oscilla-
tions occur in this region. The
diode employed in the Gunn-
plexer produces about 20 mW
at 10 volts. Current drain is
about 225 mA. Referring to
Fig. 1, the Gunn diode is
contained in the left barrel on
the rear of the rf head.

The second component of
the device is a varactor diode,
housed in the right barrel,
next to the Gunn diode. The
varactor is used to control the
frequency of the microwave
radiation. If af modulation is
applied to the varactor, FM
will occur. The varactor can
shift the frequency of the
Gunnplexer 60 MHz. A
crystal or other high output
microphone may be coupled
directly to the diode — no
preamp Is required on a
simple system.

The receive components



comprise the third and fourth
areas of the Gunnplexer. A
tiny portion (about .5 mW)
of the transmitted energy
from the Gunn diode is
coupled to a microwave
mixer diode. An i-f signal is
produced when a received
signal is heterodyned in the
mixer. Mixer injection is
accomplished by a ferrite
“circulator,” located next to
the mixer diode (Fig. 3).
Injection is also controlled by
a screw protruding into the
body of the Gunnplexer. The
standard i-f frequency used
by amateurs is 30 MHz. How-
ever, different i-fs can be
produced by mechanical and
electrical tuning of the Gunn-
plexer. Remember, the trans-
mitted signal also provides
mixer injection! A standard
FM broadcast receiver can be
used as the i-f receiver in a
simple transceiver. More on
this later!

The normal Gunnplexer

frequencies are 10.250 and
10.280 GHz. Thus, it can be

Fig. 3. Big Brother is watching you! This shot shows the mixer
diode (left) and the ferrite mixer circulator in the waveguide.
The tuning screw can be seen between the diode and
circulator. Microwave energy is generated in the cavity behind
the oval “iris,”” which is visible directly behind the tuning
screw. lhe wire extending from the top of the horn is not a
scratch in the photo, but rather a ground bus mounted on the

rf head,

seen that the difference
frequency i1s 30 MHz, even
though the local oscillator

injection is different at each
end of the communications
link.

The last major part of the
Gunnplexer is, as expected,
an antenna. The body of the
Gunnplexer is actually a
section of UG-39/U wave-
guide. This guide can be
bolted to transmission wave-
guide, or a gain horn antenna
may be attached. Microwave
Associates provides a 17 dB
gain horn for the Gunnplexer

(Fig. 4).

Using the Gunnplexer as a
Transceiver

A microphone, i-f receiver,
and power supply is required
to turn a Gunnplexer into a
complete transceiver for
10.25 GHz. A well-regulated
10 volt supply is required for
the Gunn diode. About 4.5
volts of bias is needed for the
varactor to maintain fre-
quency. lThe Gunn diode
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Fig. 2. Block diagram of the simple Gunnplexer transceiver.
Details of the bias supply are shown, as well as all intercon-
nections. This circuit uses VHF Engineering receiver strips for
the receiver i-f and FM detector. A National Semiconductor
IM-317 regulator chip is employed to provide the 10 volts

required by the Gunn oscillator,

output drifts as temperature
changes, at a rate of -350 kHz
per degree Centigrade. Quite
a drift factor!

Thus, a change in tempera-
ture of only a degree will
move the Gunnplexer fre-
quency 350 kHz — right out
of your i-f passband! In some
cases, afc is required to
maintain communications,
especially when a narrow i-f
passband 1s employed. A
simple transceiver can use a
voltage divider with the varac-
tor supply to ‘“tune” the
Gunn transceiver. This
scheme is adequate, especially
in a system with wideband i-f

capability. Refer to Fig. 2 for
details of the bias voltage
divider.

The most important
element (next to the Gunn-
plexer) in the transceiver is
the i-f receiver. A low noise
figure is required. The if
channel must also match the
200 Ohm impedance of the

mixer diode for optimum
results. Of course, the re-
ceiver must have an FM

detector! An additional con-
sideration is the i-f bandpass
characteristic. If a narrow (10
kHz) i-f is used, Gunnplexer
range increases — up to 100
miles under good conditions!

e

Fig. 4. Side view of the Gunnplexer. The 17 dB horn is clearly
visible, as well as the tuning control, cavity, and mounting

bracket,
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Fig. 5. The |-f receiver and preamplifier. The wideband VHF Engineering receiver consists of the
rf module (second from left), two 100 kHz 10.7 MHz i-f amplifiers, and an audio amplifier. The
pot is the volume control. No squelch is used on my system. A converted OSCAR 30 MHz
preamp is also illustrated. The rewound toroid matches the 200 Ohm Gunnplexer mixer diode.

However, as mentioned
earlier, afc is required on a
narrowband system. Afc can
be produced by comparing
the i-f to a standard, and
using the error voltage to
tune the varactor. Additional
details are provided in the
Microwave Associates
bulletin, number 7624A.

A wide i-f passband de-
creases effective range. How-
ever, the drift problem is
eliminated. Range with an i-f
passband of 100 kHz is about
50 miles. As indicated earlier,
a commercial FM broadcast
receiver can be used in experi-
mental systems. The band
width of commercial FM
broadcasting is 150 kHz; thus
the commercial receiver is a
viable i-f system. |If used, the
broadcast receiver should
have a good front end. Pro-
vision should be made to
match the receiver’s input to
the Gunnplexer mixer diode.

My goal was to construct a
simple i-f receiver that would
perform in an experimental
system. | also wanted to use
available parts around the
shack. Let's see ... an FM
receiver, battery operated,
simple? My first thought was

28

an unused VHF Engineering
receiver once used for 2m
experiments. The only real
problems were that the i-f
was 10.7 MHz, and narrow-
band at that! | needed a 30
MHz i-f with a bandpass of
100 kHz. The first problem
was solved by building a con-
verter from International
Crystal modules. This scheme
used an International OF-1
oscillator with an inexpensive
OX crystal oscillator, and an
MXX-1 mixer module. The
EX crystal provides injection
at 19.3 MHz, thus matching a
10.7 i-f when 30 MHz is
present. The only item pur-
chased was the EX crystal.

If you try this technique,
increase the link coil on the
MXX-1 several turns to match
the Gunnplexer. The mixer
must be mounted as close as
possible to the mixer diode
on top of the Gunnplexer. A
short run of RG-174 coax
couples the converter to the
VHF Engineering receiver.
The mixer and oscillator were
powered by a 9 volt transistor
battery. This system worked
fairly well. However, the
mixer is noisy, and is not
sensitive enough to comple-

ment the Gunnplexer.

| decided to use a better
converter in my system. VHF
Engineering makes a 30 MHz
receiver strip, called the
RF-50. This receiver has an
FET preamp, and can be
tuned over a range of 30-50
MHz. Remember to wind the
coils for the 30 MHz option!
This rf module is then used
with the VHF receiver, con-
sisting of the IF-10.7, IF-455,
and AS-1 audio module. If
you order these strips from
VHF Engineering, specify the
“wideband” option. The
wideband kit consists of 10.7
MHz transformers that
replace the 455 kHz units
normally used. The wideband
option converts the double-
conversion receiver to a wide-
band (100 kHz) single-conver-
sion |job, suitable for
Gunnplexer use.

It is best to wideband your
modules immediately. | had
to convert mine, which was a
messy, time-consuming job.
All the old 455 i-f trans-
formers had to be removed
from the PC board — ugh!
Fig. 5 details the completed
i-f  receiver, mounted on
standard VHF Engineering

rails.

Preamp Option

An additional problem
exists when using the VHF
receiver. lThe input imped-
ance of the RF-50 is 50
Ohms, and the Gunnplexer
diode impedance is 200
Ohms. A simple balun could
be used to effect a match, or
the input coil on the receiver
could be rewound. In the
interest of performance, |
chose another tack. | just
happened to have a small, low
noise OSCAR 10 meter
preamp available. This
preamp has a broadband
toroid as an input circuit. It
was a simple matter to rewind
the toroid to produce a 200
Ohm input impedance. This
preamp is visible in Fig. 5. A
preamp is not necessary. |
used one because it was avail-
able. | think the best method
of matching the mixer in a
simple system is to modify
the input coil on the RF-50.
The system will work if a
200-50 Ohm mismatch is
present — you won't even
notice it in close range tests!

Putting It All Together

Since my system is experi-
mental at this point, | did not
mount all the components in
a single enclosure. | coupled
the mixer to the OSCAR
preamp (Mode X?), and ran a
piece of RG-58 from the
preamp to the RF-50. A nine
volt Dbattery powers the
preamp, while a 12 volt nicad
is used for the VHF receiver.
The Gunn oscillator requires
regulated power at 10 volts. |
derived this voltage by using a
National LM317 three
terminal regulator (Fig. 6).
This regulator requires an
input voltage at least 2 volts
higher than the regulated
output. | built a battery
producing about 16 volts
from old AA nicad cells.
Remember that the Gunn
diode draws considerable
current, and carbon cells
probably won’t last during
experiments. Fig. 2 is a block
diagram of the system. [he
voltage divider is constructed
from a 10k pot and two 10k



Fig. 6. The Gunn oscillator voltage regulator. A National

IM-317 variable regulator, set for 10 volts, is used. The PC
board and resistor are part of an evaluation device from

National Semiconductor. The regulator is mounted on a leg of

the tripod in my experimental system.

resistors in series with a 9 volt
battery. The varactor bias is
developed at the slider. The
negative side of both the
Gunn supply and bias supply
should be connected to the
body of the Gunnplexer. |
mounted the Gunnplexers to
standard photo tripods by
making a simple mount out
of copper flashing. Drill two
%" holes in a 2" piece of
flashing to line up with the
bottom screws holding the
Gunn baseplate to the Gunn-
plexer body. Bend the flash-
ing around the bottom of the
Gunnplexer, and sweat-solder
a 4" nut to the flashing. The
nut will mate with the bolt
built into most tripods.

Tuning Up

My system consists of two
Gunn transceivers. When
initially checking vyour
system, position the two
transceivers about 50 feet
apart, facing each other.

Adjust the bias supply so that
about 4.5 volts is present at
the varactor diode on each
transceiver. Apply Gunn
voltage. If a 0-500 mA meter
is available, check current

drain. The Gunn diodes
should draw about 225 mA at
10 volts. This is not standard:
different diodes draw slightly
different currents. Adjust the
varactor voltage divider on
one transceiver. Tune very
carefully until the receiver
quiets — there, you're on
10.25 GHz! This system is
full duplex — you will hear
yourself In vyour receiver
when talking. Occasional
tweaking of the bias will be
required to keep the trans-
ceivers locked ... however,
once they are temperature
stabilized, remarkable
stability will be noted with a
100 kHz i-f.

At this point, you will
probably begin experimenting
with the transceivers. Try
reflecting the signal around a
90 degree corner with alumi-
num foil. | won't even
attempt to suggest experi-
ments and applications — if
you've followed me this far
and built a system, you don’t
need my prodding! However,
| will be continuing this series
with practical experiments
and applications involving
radar. Don’t keep us Iin the

Fig. 7. Not a Martian, but a Gunnplexer transceiver rf head.
The i-f amplifier and power supply is at the base of the tripod.
I'wo transceivers should be separated by 25-50 feet for initial
test. Ultimate range is 50 miles with this system.

dark, however. | would appre-
ciate hearing from anyone
experimenting with Gunn-
plexers and will welcome
articles featuring the device.
Write me, in care of /3.

A Word of Caution
If you have been following

my editorial in 73, what
follows will be repetitive.
Microwaves are potentially

dangerous. Do not needlessly
expose yourself to the micro-
waves generated by the Gunn-
plexers. Although the level is
very low, why take a chance?
Opinion concerning micro-
waves varies, but one fact is
certain: Microwave radiation
can damage the tissues of the
eye. lhe effects are cumula-
tive, so treat the Gunnplexer
with the same respect
afforded a high voltage plate
supply. Never look into the
horn of an operating micro-
wave transmitter. Avoid
looking at the mixer diode in
a Gunnplexer while it is oper-
ating; 1If you see It you're
being exposed. | personally
do not stand in front of a
Gunnplexer at distances
under 25 feet. When oper-
ating indoors, | use a cheap

police radar detector to
monitor the Gunnplexer —
it's too easy to leave the
Gunn supply connected . ..
no noise is generated by a
Gunn diode! Happy experi-
menting!

Interesting effects are
liable to occur if you operate
your Gunn transceiver mobile
in a police radar zone. Their
radar is broadband by nature,
and will respond to your legal
microwave transmission,
exactly as my detector
responds to “out of band”
signals from the Gunnplexer.
Have a copy of your amateur
ticket available — | would
hate to learn that your trans-
ceiver was impounded. New-
fangled devices, what's the
world coming to?

| would like to thank Dana
Atchley, Jr. of Microwave
Associates and Bob Brown of
VHF Engineering for their
advice and suggestions. ®

Referances

Gunnplexers are available from:
Microwave Associates, Inc.,
Burlington MA 01803,

VHF Engineering products from:
VHF Engineering Corp., 320
Water St., Binghamton NY
13901.
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Home Brew

Tilt-Over

-- the water pipe special

Max Holland WA4MEA
Hiwassee College
Madisonville TN 37354

primary disadvantage

of antenna work is the
need to constantly climb up
and down the tower. A tilt-
over tower is very desirable;
however, the expense is often
prohibitive. If a person has
access to a fairly heavy-duty
welder and is interested In
building his own tower, this
design seems to be a fairly
good compromise between

height and convenience. The
very tall towers have such
extreme weight when tilted
over that they require some
heavy-duty cable and con-
struction.

This tilt-over tower was
constructed using galvanized
water pipe and reinforcing
bars (called ‘“‘rebars”) pur-
chased at the local junk yard.

The total cost, not counting
labor and the welding ex-
penses, was approximately
$100. The dimensions given
in the accompanying diagram
will be of great help in getting
started.

Basically, the construction
consists of determining the
dimensions of the base
section and making up two
plywood forms with the holes
drilled in the shape of a
triangle. One and one quarter
inch water pipe is put in the
holes, and the rebars are cut
and tack-welded in place. The
final welding is done after the
necessary alignment has been
checked.

The base section calls for
one cubic yard of concrete.
The hole was dug 3 feet by 3
feet by 3 feet. Gravel was put
in the bottom of the hole,
and the legs of the lower
section were put down into
the gravel to allow for the
drainage of any accumulated
water. Wires were attached to
the legs of the tower, and
additional rebars were placed
in the sides of the holes at
this time.

After the concrete has set,
the top or tilt-over section of
the tower is hoisted into posi-
tion, wusing the cable and
winch attached to the tower.
After the top is placed in
position, a 5/8 inch diameter
bar is required. Then the
cable and the winch can be
moved to the end of the
tilt-over section of the tower,
and the tower can be pulled
up into a vertical position. A




voke, in which the tilt-over
section of the tower lies, Is
then made, secured by at
least 6 stainless steel clamps
(the kind used on automobile
water hoses). A more suitable
method of attachment may
be used; however, this meth-
od provided good side clear-
ance between the tilt-over
section and the base section.
After two vyears of use, it
seems to be more than ade-
quate for the weight involved.

The total height of the
tower Is around 35 feet. The
top section was made out of
conduit tubing, for the addi-
tional benefit of light weight.
Three quarter inch conduit
fits over the one half inch
galvanized pipe used for the
tilt-over section. Once again,
rebars were put into the
tower section In triangular
shapes for additional strength
where the tower bends. Addi-
tional rebars and reinforce-
ment were used to keep the
tower from collapsing at that
point.

A metal plate was attached
inside the tower and a CDR

Model AR 22 rotator was
mounted. A Model 44 or
Ham-M rotator could be

mounted in the space, but the
holes for the mounting plate
would have to be changed
accordingly. The pipe upon
which the antenna mounts is
1-1/4 inch aluminum with the
topmost part being 1-1/8 inch
aluminum tubing.

The tower was given a coat
of aluminum paint, and seems
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Fig. 1. A =3/8" rebar. B = 14" galvanized pipe. C = }4"" galvanized pipe. D = %" conduit tubing.

to be holding up fairly well
after 2 years. The aluminum
paint will probably last 3 or 4
years. The total time to paint
the tower (considering all the
small and minute parts)
amounted to about 6 hours.
Spray painting could be used
if desired.

The winch is sold by Sears,
Roebuck and Co. The cable is
rated at about 1500 pounds.

As an additional safety
precaution, when the antenna
Is in the vertical position, a
heavy-duty chain and lock is
wrapped around the legs of
both sections. The triangular
shape of the leg braces for the

base of the tower discourages
the climbing of the tower.
The feedline for the anten-
na can travel along the legs of
the tower. There iIs enough
clearance between the two
sections to tape the coax

cable directly to the tower.
The bracket mounted on the
side of the tower (see photo)
is used to support a 10 foot
long pole, which is used as a
center support for an 80
meter wire dipole. ®
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Jacob Z. Schanker W2STM
105 Colony Lane
Rochester NY 14623

Minimize Feedline Loss

- - UHF buffs, front and center!

It has been pointed out on
occasion, but not often
nor emphatically enough,
that the standing wave ratio
(swr) as measured down in
your cozy ham shack is not
the same as the actual swr up
at your antenna. The swr at
the antenna will always be
higher than what vyou
measure it to be at the trans-
mitter end. The reason that
the swr is lower at the trans-
mitter end is because of losses

in the transmission line
between transmitter and
antenna. So, while it s

undeniably nice to have a low
swr at the transmitter, line
losses are not exactly the
most efficient way to go
about it.

How do line losses lower
the swr at the transmitter end
and fool you into thinking
that your antenna is a better
match than it really is? Glad
vou asked. Here's the answer.
That little swr meter atop
your transmitter measures the

reflected power relative to
the forward power. The swr is
proportional to the ratio of
reflected to forward power,
or more precisely:

reflected power

1+
forward power

SWr

o= J reflected power
forward power

Unfortunately, the ratio of
reflected to forward power
which the swr meter sees
down in the shack is not the
same as that which the anten-
na sees. Because of the losses
in the line, the forward power
at the antenna is less than
that leaving the transmitter,
which is what the swr meter
sees. What's more, the re-
flected power which the swr
meter measures is less than
the reflected power at the
antenna, again, by the
amount of loss in the line.
This is because the reflected
power travels backwards
through the same lossy line

Type of Cable

Band RG58A/U RG59B/U RGBA/U RG11A/U
80/75m 09 0.63 03 0.38
40m 13 091 D.44 0.54
20m 19 13 0.66 0.77
15m 2.45 1.65 0.84 095
10m 29 185 10 1.1

Bm 4.1 2.7 14 15

2m 76 48 2.7 2.7
1%m 9.7 6.1 34 34
3/4m 145 9.0 5.2 49

Table 1. Attenuation in dB per hundred feet for common
coaxial cables. Source: Alpha Wire Corporation, Catalog W-8.
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from the antenna to the swr
meter and transmitter. |f you
are algebraically inclined, you
can see that in the equation
for swr, the reflected power
in the numerator of the
square root terms is made
lower by the line loss, while
the forward power in the
denominator of these same
terms is made higher. Both
effects cause the square root
terms to be less, which results
in the value of swr being
lower. Thanks, or no thanks,
to line loss, the swr at the
transmitter end is lower than
the actual swr of the antenna.
“So what,"” you say. Well,
for those skeptics who may
be sitting back reading this
article after calling CQ for
fifteen minutes straight with
no replies, let me present an
example of just how signifi-
cant an effect this can be.
Consider a ham who
operates on ten meters using
150 feet of RG58/U coax to
feed his antenna. One night
his antenna blows down,
leaving the feedline dangling
in thin air on his roof. The
next morning, unaware of the
disaster which befell his
antenna, he sits down for a
few hours of operation.
Tuning up, he checks his swr
meter. It reads about 2.1:1, a
little worse, perhaps, than
usual, but not too bad. It will
do for now, or so he thinks.
After an hour of fruitless
CQing, he throws in the towel
and goes out for a walk,

tripping over his antenna on
the front lawn. An extreme
example, you think? Not at
all. It has happened to me
and I'll bet to many others.
The startling fact is that
the swr at the antenna end of
the feedline (where the anten-
na used to be) is infinite; all
the power is reflected because
there’s nowhere else for it to
go but back. Yet the swr
meter in the shack reads
2.1:1. This clearly demon-
strates the kind of difference
line loss can cause between
actual and apparent swr.

And that’s not all the bad
news. Remember that power
reflected from the antenna
(let’s assume again that there
js an antenna) is reduced by
the effect of line losses as it
travels back from the antenna
towards the transmitter. This
Is lost power, just the same as
power is lost in going for-
wards from the transmitter to
the antenna. But this re-
flected power loss is a func-
tion of how much power is
reflected in the first place.
Or, put another way, the
additional power loss (in the
reflected wave) is a function
of the antenna swr. The
higher the antenna swr, and
the higher the rated attenu-
ation of the feedline, the
more the additional loss will
be.

So now that you are a
believer, you will want to
know what your antenna swr
really is, and how much addi-
tional power loss that swr is
causing in your line. Thanks
to a friendly computer, the
answer is easily found. Just
look it up in Table 2. To use
Table 2, all you need to know
is the rated attenuation for
the type and length of feed-
line you are using, as well as
the reading of your swr meter
at the transmitter. The rated
attenuation of feedlines is
available In manufacturers’
literature and in the various
radio handbooks. Don’t be
surprised if you find the
values from different sources
differing by up to a dB or so.
But so you don't have to go
searching, I've summarized
the rated attenuation per



hundred feet of line for some
of the more popular coaxial
cables in Table 1.

An example will serve to
illustrate the proper use of
these tables.

Let's say that you have
one of the popular 100 Watt
output SSB transceivers feed-
ing a trap tribander through
about 150 feet of RGS8A/U
coax. You tuned the antenna
for the CW end of the bands
because that’s where vyou
spend most of your operating
time. At your favorite fre-
quency of 14.026 MHz, the
SWr meter sitting atop the rig
reads about 1.2. On occasion,
you QSY up the band to
14.335 MHz to keep a week-
end sked there and add to the
QRM. Up here in the high
end of the phone band, your
swr meter reads about 2.0.
Darn good, you think. But
let’s see if it is.

From Table 1, the loss
per hundred feet of
RG58A/U is 1.9 dBin the 20
meter band. Now, since your
line 1s 150 feet long, its rated
attenuation will be (150
feet/100 feet) x 1.9 dB =
2.85 dB. Going to Table 2,
we find that line which has a
third column entry (“Rated
Line Loss in dB”) closest to
2.85 dB (it will be 3.0 dB),
and a first column entry
(“Measured swr at Trans-
mitter’”’) closest to the 2.0
your meter reads (it will be
2.0). Finding this line, the
actual swr at the antenna is
given in the second column
(“Actual Antenna swr'') and
we note that it is 4.97, almost
5to 1! A lot higher than you
thought, isn’t it? The value in
the fourth column (“Actual
Overall Loss in dB”) gives
you just what it says, the real
losses in your line in dB,
including the effects of the
actual swr and losses in re-
flected power.

This 1s 5.03 dB. Surprise!
And now for the final
shocker. The last or fifth
column, labelled *“Overall
Efficiency of Line,” reads
31.4%. This just about says it
all in a single figure, and
possibly explains why vyou
have such a tough time com-

Measured Rated Actual Overall
swr at Actual Line Loss  Owverall Efficiency
Transmitter Antenna swr indB Loss in dB of Line
1.0 1.0 05 05 89.1%
15 1.58 05 0.55 88.2%
2.0 2.19 05 0.64 86.2%
3.0 3.56 05 0.89 81.4%
4.0 5.12 05 1.18 76.1%
5.0 6.94 05 1.51 70.7%
1.0 1.0 1.0 1.0 79.4%
1.6 1.67 1.0 1191 77.5%
2.0 2.45 1.0 1.33 73.6%
3.0 4 .40 1.0 1.94 63.9%
4.0 7.18 10 2.73 55.4%
5.0 11.45 10 3.74 42 3%
1.0 1.0 20 2.0 63.1%
15 1.93 2.0 2.28 59.1%
2.0 3.24 20 291 51.2%
3.0 8.64 20 5.05 31.3%
40 39.83 2.0 10.26 9.4%
1.0 1.0 3.0 3.0 50.1%
1.5 233 3.0 3.58 43.9%
2.0 4 .97 3.0 5.03 31.4%
3.0 890.01 3.0 25.23 0.3%
1.0 1.0 4.0 4.0 35.5%
1.5 3.59 4.0 598 25.2%
2.0 11.30 4.0 8.74 134%
1.0 1.0 5.0 5.0 31.6%
15 4.44 50 7.04 195.8%
1.0 1.0 6.0 6.0 251%
15 8.82 6.0 10.19 9.6%

Table 2. Note that for rated line loss above 2 dB, the measured swr at the transmitter end will

never go very high, even with very large swr at the antenna.

pleting that sked. Of the 100
Watts vyour transmitter
putting into the lines, only
31.4 Watts is actually de-

why open-wire
is times works so well.
extremely low loss. After you
have gotten your line losses

line

some-

It is

it is quite possible that the
transmitter will be unable to
put out its full rated power in
the first place. Incidentally, it

livered to the antenna for
radiation. You've been work-
ing QRP and you didn’t even
know It.

Now you should be pre-
pared to check out the real
facts of life in your own
antenna system. | hope it
won't turn out too badly for
you, but I'll lay odds that it
will be worse than vyou
thought it was. Well, back to
the drawing board.

Just what can you do to
improve things? A full answer
Is far beyond the scope of
this article. But a few things
you can do would have to
start with getting /ow Joss
feedline. Every tenth of a dB
of loss hurts you two ways —
forward power loss and re-
flected power loss. No single
factor will improve your over-
all efficiency as much as using
the Jlowest loss feedline
feasible. That's one reason

down as low as your finances
will permit (lower loss, bigger
bucks), then work on
reducing the swr at the anten-
na feedpoint, by tuning,
matching, trimming, or what-
ever is appropriate to your
particular antenna. After
that, there’s always a match-
box or antenna tuner as a
new addition at the trans-
mitter end. Now understand
this very clearly: A matchbox
at the transmitter end will
not in any way reduce the
kind of transmission line
losses discussed in this article,
except over that short por-
tion of line connecting the
matchbox to the transmitter.
A matchbox will, however,
provide a very low swr to the
transmitter which will enable
it to put out all the power it
was designed to, even though
we know some will be lost in
the line. Without a matchbox,

is probably worth mentioning
that the *“‘Measured swr at
Transmitter’ in Table 2 and
in the discussion implies that
it is measured on the antenna
side of any matchbox, if one
is wused. This should be
obvious, but probably won't
be to everyone. The swr at
the transmitter side of a
matchbox is normally 1.0 if
the matchbox is tuned cor
rectly, but something quite
higher at the antenna side. So
if you already have a match-
box and are going to make
these measurements, be sure
to move the swr meter to the
antenna side, after first
tuning the matchbox for
minimum swr going into the
transmitter.

There is no one big secret
to a stand-out signal, just a
lot of small ones. Now some
of them aren't secret any
more, ®
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How About 6 FM?

- - it’s easy

with a modified HE-50

Allan S. Joffe W3KBM
1005 Twining Road
Dresher PA 19025

R3ABE is a fine,

well-managed six
meter FM repeater in our
area. | have had access to it
on a mobile basis for some
time, but never had gotten
around to installing a base
station at the QTH. The
search for such a facility had

Photos by WA3PTC

been an off again, on again
type of romance until fate
intervened. W3GHH an-
nounced that his Lafayette
HE-50, a little old-time ten
meter transceiver, was avail-
able it anyone had a use for
it. Examination of the con-
tents of the box and its
schematic showed great
promise for a good six meter
conversion. lhe receiver is
single conversion with an rf
amplifier, two stages of 1650
kHz i-f, a good noise limiter,
plus capability of operating
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on either the 110 volt line or
on 12 volts dc.

The transmitter consisted
of two tubes, a 6EAS, and a
2E26 in the final. The triode
section of the 6EA8 worked
as an oscillator/doubler. The
pentode section of the 6EAS
worked as a second doubler,
and the 2E26 worked straight
through on ten meters.

The transmitter conversion
consisted of getting six meter
output on the repeater fre-
quency using 8 MHz crystals.
Then the AM modulation had

to be removed from the final
and an FM modulator in-
stalled. The first doubler coil
was pruned so the stage
would now be a tripler. Thus
its output was in the 24 MHz
area. lhe pentode doubler
was left a doubler, but its
tank circuit was altered so it
would tune to six meters. The
same operation was per-
formed on the final tank coil.
Thanks to a grid dip meter,
this operation took about 3 /4
of an hour, and the trans-
mitter was putting about five
Watts out on six meters. The
normal dc input to the final is
about 12 Watts. The rf con-
version included clipping and
discarding a built-in TVI
harmonic trap which had
been connected from output
of the pi network to ground.
With some five Watts of rf
available, it was time to
attend to the change in
modulation.

Fig. 1 shows the final form
of the FM modulator. The
AM modulation was divorced
from the final by the simple
expedient of changing the B+
feed to the final so that it got
no audio. The Sk 5 W resistor
was added as a load across the
modulator output to replace
the class C rf load that had
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been removed. A small audio
transformer with a 20,000
Ohm primary and a 600 Ohm
secondary was fed from the
old modulator through a 0.01
uF capacitor to isolate the B+
from the primary. The
varicap network was wired
across the 600 Ohm secon-
dary and coupled across the
crystal. A 45 pF trimmer was
put in series with the crystal
to put me on the nose with
the repeater input frequency.
There are those who will
shudder at the lack of frills in
the modulator, e.g., no dc
bias on the varicap, etc., but
the proof of the audio is in
the hearing and reports have
been uniformly favorable.

Ire 6EAB
DOUBLER

With the transmitter so
nicely under control, atten-
tion was paid to the receiver.
The lineup consisted of an rf
stage, a converter, two i-f
stages, and the usual func-
tions after this point. The
initial thought was to convert
from six to ten meters using
an external converter. Then,
second thoughts came to bear
as the front end was
examined more closely. Fig, 2
shows the first several stages
of the receiver. The thought
that came through was to
examine the possibility of
making the rf amplifier a con-
verter, add a crystal-con-
trolled local oscillator for
injection, and leave the rest

G6AQS

B+FOR

INJECTION
DSCILLATOR 0

¥2 GEAB
OSCILLATOR/TRIPLER

S30pF
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e

VARICAR
MV 2205

of the receiver untouched.

A six meter tuned circuit
was put in the grid circuit and
dipped to frequency. The
bench signal generator was
used as an injection oscillator,
with very satisfying results.
An order went out for a
23.64 MHz crystal, which
produced the hardest part of
any building or conversion
... waiting for the mail!
Naturally, being human and
subject to impatience, | put
the thing on the air for an
initial contact through the
repeater. With the assistance
of WA3SRMA, | overcame
such obstacles as a varicap
that decided to head west, an
intermittent mike cable, and
other standard assorted griefs.

If the signal generator that |
was using as the converter
injection oscillator could have
been condensed, | might have
been tempted to call it a day
and button up the case. As
usual, though, reason did pre-
vail and the wait for the
crystal began.

The received audio from
the repeater is so good by
merely using slope detection
that all thoughts of installing
a conventional FM detector
vanished. This may, in part,
be due to the excellent rf
signal that the repeater puts
into my QTH. In any event,
armchair copy exists here
without any detector
changes.

As the crystal-controlled
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injection oscillator was going
to be solid state, a source of
low voltage was needed. The
cathode bias resistor of the
6AQS5 proved to be a handy
source of plus 10 volts,
solving this problem.

Nothing could spoil this
fine forward progress except
the mailman, or more pre-
cisely, the mail person, as he
is really a she. The postcard
was from the Great American
Pool Table and Quartz
Crystal Company. It said:
“Dear Cur: Your crystal will

be along in about eight
weeks."”
Not only were they

making me wait two months
for the crystal | wanted
yesterday, but they also had

included a finely drawn char-
acter analysis in the message.

Fortunately, | had heard
of Mr. Vackar and his drift-
less, easy-to-roll VFO. This
little item (Fig. 3) worked
extremely well, and was in-
stalled in a minibox on the
rear of the transceiver. The
design information was
abstracted from a fine article
in the February, 1968, issue
of Electronic Engineer,
written by Gary Blake
Jordan. A rough check of
stability showed a drift of
about 100 Hz over a period
of about three hours after
turn-on. There is plenty of
room inside the transceiver
for this unit, bui there Is a
hostile tube-induced heat
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Fig. 4.

problem that | wished to
avoid — hence the external
mounting site.

The only other item of
business was to install an
antenna transfer relay. You
might well ask, if itis already
a transceiver, why do you
have to install one of these?
The answer is simple. The
original design had the trans-
mitter output and the re-
ceiver input tied together as
shown in Fig 4. It worked
fine on 10 meters, but | could
not get it to behave on 6

meters — hence the added
relay.
Afterthoughts

The nice part about a

globe like the 12BA6, in con-
trast to a transistor, is that it
has three possible ports of
entry for the injection oscil-
lator. | tried all three,
cathode, control grid and
suppressor grid. The control
grid injection seemed to give
the greatest gain, and thus
was used in the finished con-
version.

The original press-to-talk
relay is actually an ac relay
which has a resistor thrown in
series with it when the unit is

used on 12 volts dc for
portable use. This explains
why the diode and the filter
cap appear along with the
added relay as shown in Fig.
3.

The FM modulator de-
serves a special note. Perhaps
due to personal preference
and how the gods smile at the
time, | have always had good
luck with the varicap modu-
lator when it gets its audio
from a relatively low imped-
ance winding of a transfor-
mer. For some delightful
reason, the diode does not
seem to care which end is up,
and there is no polarity prob-
lem. It also seems to be per-
fectly happy without any
obvious dc bias, so why fight

fortune?
The vertical antenna

shown mounted on the rear
of the unit is OK for short
hauls, but there is nothing
that can take the place of a
good skyhook as high up as
reason will allow.

There are many similar
units that have fallen into
disuse as the times change,
just waiting to be rescued and
put to good use. Try it —
you'll like it. ®

Ham Help_

| would appreciate your technical
help on an antenna problem. Because
| live in an apartment, | decided to go
with @ mobile antenna and operate
from my car. | bought a Hustler
mobile antenna and a 40 meter reso-
nator. Much to my surprise, it worked
quite well. Later, of course, | wanted
to at least listen to the radio inside my
apartment. | bought an extra mobile
mount and assembled the antenna,
adding a single wire to the mount —
the length of the car. The reception
was still very good. Now the problem.
| tuned up the transceiver (a Kenwood
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TS-520) and found a 1 to 1.3 swr. Can
| go ahead and transmit and not cause
harm to my transceiver! | would
rather not go to the expense of a
transmatch unless really necessary. If
this antenna system will work, where
did | go right?

William Day WBOVTB
3420 Lakeside Manor Apts.
lowa City 1A 52240

| am interested in a simple tube
converter circuit to observe received
signals on my general purpose scope,
which has a horizontal sweep range of

250 kHz and a transceiver i-f of 3180
kHz. Transceiver s a Yaesu 101-B.

General purpose scope 15 Dumont
type 304-AR.

Bill Massey WBESSQ
1505 Lynton Avenue
Wilmington CA 90744

| have been trying to locate a
source that has Gunn diodes for the
10 GHz range to use in an oscillator
for microwave bench experiments, as
in 73, March, 1974, page 33. | have an
oscillator cavity, once part of an
intruder alarm, but the Gunn diode is
gone. It seemns similar to what Micro-
wave Associates calls style 30 case. |
have had no luck calling companies
for a possible replacement. Might any
of your readers be able to supply an

exotic device such as this at a reason-
able price for 1-2 units? Thank you.
Merek Geiger

111 Hendrickson Ave.

N. Merrick NY 11566

Having recently upgraded my
license, | have begun thinking about
other forms of ham radio. | would like

to put a 2 meter antenna on my
Cessna Skyhawk, but so far | have not

been able to find one which will pass

FAA requirements and not cost

several hundred dollars. Any help in

solving this problem would be appre-
ciated.

Richard H. Seslar WD8BTW

173 Fairview Drive

Marysville OH 43040



e Booming 25 watts output power
@ 14v DC input

e Separate controls for independent trans-
mit and receive frequency selection

e Switch for lock-in of pre-selected fre-
quency pairs allows one-knob operation

e Supersensitive dual-gate MOS FET in
receiver head end

o Backlighted for night operation

GTX-200T
e Factory-installed, front panel mount 12 (incl, 146.94 MHz)

digit, alpha-numeric tone encoder 52 4995

Features Like These Make Genave

The FM Transceiver For You!

The GTX-200T is only one of the superior 2-meter
transceivers in Genave's complete line of American-
made amateur radios.

All Genave gear is carefully handcrafted under the
strictest quality control conditions in a facility in-
spected and approved by an agency of the federal
government for the production of precision aircraft
navigation and communication equipment.

And, all Genave amateur FM transceivers are an
unprecedented value because you order factory
direct eliminating middlemen profits!

P e os249v
GTX-2 GTX-200 GTX-200T GTX-10S GTX-1T
2 meter FM, 10 channels, 25 2 meter FM, 100 channel 2 meter FM, 100 channel 2 meter FM, 10 channels,
watts with pushbutton freguen- combinations, 25 watts (Incl. combinations, factory-instalied 10 watts (Xtals not in- 529995
cy selector (incl. 146.94 MHz) 146.94 MHz) front panel mount 12 digit al- cluded)

4141 Kingman Drive \
Genave Indianapelis, IN 46226
Phone-in orders accepted
317/546-11M
Name
Address City
\State E Zip Amateur Call /
Payment by:
] Certified Check/Money Order ] Personal Check

] C.0.D. include 20% down

Note: Orders accompanied by personal checks will require about
two weeks to process.
20% down payment enclosed. Charge balance to:

] BankAmericard # EXpires
[ | Master Charge # Expires

1 Interbank # Expires

IN residents add 4% sales tax: $

All orders shipped post-paid within continental U.S.
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Each Genave unit has 10.7 MHz first IF and 455
KHz second IF filters for high selectivity, with RF out-
put stages VSWR protected. In addition, Genave
units are unusually lightweight, with fully transis-
torized integrated circuitry.

Standard features include netting trimmers for each
transmit crystal and single circuit board designs
which permit easy modifications.

So, take a good look at the GTX-200T and other
Genave amateur gear. Then fill out the coupon be-
low—Dbetter yet, call collect: 317+ 546-79359, today!

pha-numeric tone encoder.
518995 519995 s 95 514995 Hand-held, 2 meter FM, & channel.
249 3.0 watts, GTX-1T with factory in

Stalled 10NM@ encooer

Add $4 per radio for Shipping, Handling & Crystal Netting

] Ringo Ranger ARX-2 6 db 2-M Base Antenna ... $29.95
] Lambda/4 2-M and 6-M Trunk Antenna ...........$29.95
] TE-l Tone Encoder Pad ........coiinsnnn.390.90
] TE-Il Tone Encoder Fad o ... 529.95
] PS-1 Regulated AC Power Supply for use 1|.!.r|th aII

makes of transceivers 14 VDC-7 amp . i 368,95
and the fﬂilnwmg standard r.nrstals
@ $450each ... ... WICH 4 -
Non-standard :rrstals
@ $6.50 each: e iy
ACCESSORIES FOR GTX-1 and GTX-1T
[ PSI-18 Optional Nicad battery pack ... .. . $29.95
] PS-2 Charger for GTX-1(T) battery pack ... £39.95
[] GLC-1 Leather carrying case ... ... ... $1295

[ TE-HI Tone Encoder (for use with GTX-1)
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W.A.S. - - Easily!

-- catching the last few

Dave Waterman W7FGD
1810 E. Terrace Way
Kelso WA 98626

R egardless of whether
you have had vyour
ticket for quite a while now
or you are just getting on the
air for the first time, | would
like to present you with a
challenge. The purpose of this
article is to give you some
hints and techniques to
enable you to work a ham in
every state of the United
States and to get a QSL card
back from him.

The ARRL has awarded
over 25,000 Worked All
States certificates to hams all
over the world, and you can
get one, too! It requires a
little patience, a lot of
listening on the bands, and a
bit of work. Oh, come on
now! You're not afraid of a

little work!
A WAS award is a lovely
certificate to frame and hang
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on the wall of your shack, a
fine conversation piece to
show friends and family, and
working for it will sharpen
your operating skills. The
ARRL offers one as do
several other organizations
and magazines.

But how do | work all 50
states? How can it possibly be
done on the crowded Novice
bands? How do | get that
elusive Delaware contact? Or
Wyoming? Or South Dakota?

Hopefully, we will answer
these questions for you and
get you started down the
road to a WAS award.

Starting Off

First you must get
yourself organized for the
task. Take a sheet of lined
paper and list all 50 of the
states on it in two vertical
columns, one down the left
margin, and one down the
center. Most lined paper has
25 lines on it, so you can get
half the states in each

column. This I1s to be a
check-off sheet for you to
mark your progress. Each
time you get a QSL from a
new state, put a check beside
that state on your list. As
time goes by, this list may
become dog-eared, so | would
suggest a clear plastic cover
for it to protect it. Keep this
list at your operating desk
where it can be seen at a
glance. This list serves several
purposes. It not only shows
the states you've worked, but
shows you the states you still
need. If you hear a station
give his QTH, a quick look at
the list will tell you if you
need him. Don’t rely on your
memory — use the list.
Another thing this list does is
help keep you on your toes
and very aware of the states
that you need.

Antennas

OK! You've got vyour
check-off list prepared. Now
what? In your studies to get

an amateur license and in
almost all literature that
Yyou've come across

concerning operating, you've
been told time and time again
that your antenna is the most
important part of your
station. I'm sorry to do this
to you, but we're going to
talk about this subject again
for the million and first time,
because it is so very, very
important. You absolutely
must get the best antenna
you can for the bands which
you choose to operate. If you
have an oversized lot, lots of
trees for wire arrays,
neighbors who will let a few
wires spill over onto their
property, pat yourself on the
back and light up a cigar;
you're a lucky fellow. (I fall
into this select category and
realize how very fortunate |
am.) Most hams are not so
fortunate, and we're going to
assume that you're one of
them.

For the purpose of this
article, we will assume that
you run 100 Watts and use a
dipole or an inverted vee
antenna, which is capable of
operation on 80, 40, and 15
meters. Ten meters is so
sporadic these days we will
disregard it. | may be doing a
disservice to this band, but
you can't rely on it right
now.

Now our next step is to
trot outside and take a close
look at that antenna of yours.
Is there any possible way to
put up a full wave loop or
Delta loop for 40 or 807 If
so, do so! If not, can you
raise that dipole any higher?
How about adding a sloping
dipole off one or both ends
of its supports? Slopers are
very effective antennas, and
also hear very well. Info on
these antennas can be found
in the many antenna books
available either by mail or
from your local ham store.
(You do have a local ham
store?)

You say you can’t do a
thing different, huh! OK,
make sure your antenna is
radiating in the direction of a
maximum number of states.



A north-south radiating
antenna in Southern Cali-
fornia isn’'t going to do too
well in the Eastern seaboard.
Of course, power lines and
TV antennas slue radiation
some, but check to see which
way your signal is going. If
you have any questions about
this, refer to the antenna
books. What you want is as
low an angle of radiation as
you can get, in the desired
direction.

Now, how about the coax
(or whatever feedline)? Check
your connection to the
antenna. Is it corroded? Just
one hard rain can seriously
lower signal levels if you
haven’t weatherproofed your
feedline connection to your
antenna. A W2AU balun¥*, or
one similar, is ideal for this
weatherproofing and elimi-
nating feedline radiation with
coax. Assuming your antenna
Is satisfactory, now look at
your ground system. Ground
system, not a ground wire!
You need a ground wire going
out of your shack to a buried
cold water pipe (if at all
possible). In addition to this,
you need a separate counter-
poise for each band you
operate on. Check the
antenna books again for info
on these. Theyre simply
lengths of wire cut to various
lengths for each band —
simple to install and effective
in boosting your transmitted
signal.

Having maximized antenna
and ground systems, we now
turn to take a look at your
shack. Do you use an antenna
tuner and swr meter in your
feedline? You say you don’t!
Oh, come on, I'm trying to
help you, not start a fight,
but really now!

An antenna tuner and swr
meter are essential for
minimizing losses, especially
if you're trying to utilize that
dipole of yours on 15 meters.
There are many plans for
building tuners in past ham
magazines (73 has had
several). You can build one
for next to nothing, with a
large coil and a wide spaced

*Brand name.

tuning capacitor from an old
AM radio. Please get a tuner
if you don’t have one already.
Some day you'll thank me.

If you operate a trans-
ceiver with VOX, you need
not worry about a transmit-
receive switch. If you run
separate receiver and trans-
mitter, you will. (Don't try
and hide that knife switch
you use. | can see the guilty
look on your face.) If you
have been using a separate
switch to go from transmit to
receive, carefully disconnect
it, hold it firmly in your right
hand, and throw it as far as
you can. Now build, buy,
beg, trade, or steal some sort
of a T-R switch to use. It's
hard enough to get that
elusive Rhode Island contact
when his signal is 339, the
QRM is 599, and the QRN is
40 over. You don’t need to
be flipping switches while
that is going on. It will be
plenty hard enough as it is.
This is the electronic age and
you're a member of the
brotherhood of ham radio
operators. Use your electrical
knowledge and get rid of that
old knife switch.

As for the swr meter,
they're available at every CB
store, ham emporium, and
from every gypsy on the
street in every city of the US
(and by mail order).

We have upgraded all the
hardware now, except for one

item. There is still one link in
your communications system
we need to look at. That's
you!

As long as there are
different people in the world,
there are going to be different
operating techniques. What
this is really boiling down to
Is the psychology of what
makes you — you. But before
we get into this very deeply,
let's look at the different
ways there are to work all
states. You mean there’s
more than one? Yes! Actually
there are three ways, all
separate and distinct, in
which a ham can achieve
WAS. The first is to be a
contestor. That is, operate in
the large number of contests
that occur each Vyear.
Successful contestors usually
have years of experience and
large numbers of them work
all states every contest they
enter. They have a high
degree of competitiveness and
a great pride in their gear,
antennas, and especially their
skill. They are after contacts
and multipliers; they want all
the stations they can work,
the more, the better. They
seldom rag chew. They are
above our level of operation
and they're not reading this
article anyway, so we'll forget
them.

The second way to work
all states is to get on the air
for an hour a night, every

now and then, and possibly
two or three on the
weekends. Chat for hours ata
time, long and lengthy, about
the height of the tides and
the phase of the moon with
every station that answers
your CQ. Sooner or later, this
operator will obtain a WAS
certificate by chance. It is
entirely possible, however,
that the Sphinx will have
turned to dust, the Rockies
will be a desert, and everyone
will have moved to
Andromeda by then.

The third way, and the
one that you need to take, is
to sit down with some sort of
an organized plan, listen to
the stations that are on the
air, find the ones vyou
need, and slowly check off the
blank spaces on your check-
off list as you move closer
and closer to your goal. Here
is where the psychology angle
comes in. You need to ask
yourself, what kind of person
am |7 Do 1 like to talk? Do |
talk, maybe too much? If so,
it could be that while you're
chatting away for 45 minutes
to Ralph in the next county,
that Maine station 3 kHz
down from you that you
didn't even know was on the
band, has worked twenty
stations and went QRT for
the night. Now please don't
get me wrong. I’'m not against
rag chewing. As a matter of
fact, I'm very much for it. |

MARAC - R653
ISSB - 9393

W/FGD

THIS CERTIFIES THAT
OPERATOR OF UNPARALLELED SKILL AND PATIENCE. IN SPITE
OF THE QRM AND OQRN, HERE AT THIS STATION FROM
FOUR LITTLE GIRLS, ONE WIFE, AND AN INCESSANTLY RINGING
LANDLINE, HE HAS MIRACULOUSLY BEEN ABLE TO CONTACT

1810 E. TERRACE WAY
KELSO, WASHINGTON
98626 - U.S.A.
COWLITZ COUNTY

IS AN
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RIG :

AND MAINTAIN A QSO OF
AT FREQ . RST ;
ANT THIS STELLAR ACCOMPLISHMENT CAN ONLY

BE LAUDED i'ﬂ"ITH THE HIGHEST OF PRAISE, THE BEST OF
73'S AND A FOND WISH

FOR

GREAT DX.

David Waterman




dislike formalized QSOs and
have made many, many great
QSOs with interesting people.
But a serious fisherman, when
he goes fishing, is after fish. If
the fish aren’t biting and are
not to be found, then they sit
back and watch the sun set.
You can very easily spend far
too much time in a QSO
during prime band hours if
you like to chat. You need to
look at yourself and the way
you operate and ask yourself
what you get out of ham
radio. Are you operating
correctly? Are you achieving
what you want? If you love
to chat and enjoy people,
that's great. If you find it
hard to open up to strangers,
shorter QSOs will be your
norm and you will log more
stations in a given time than
one who is more long-winded.
Maybe you're not going after
stations with enough
aggression. If you're really
serious about this WAS
award, go after it with gusto.
Keep your QSOs short and be
alert for the next fellow
down the line, at least during
prime band hours.

Enough Talk — Let's Get At
It

OK, we're starting off.
Let's quickly look at our
bands. 15 meters is usually a
daytime band, with some
seasonal variations to
different parts of the
country. Check it out. It can
be your most valuable band
when it's open. Your dipole
and 100 Watts won't make
you a powerhouse, but many
stations that you work will be
using beams and that will
help. 15 meters is a fun band
and you have a little elbow
room to move in. Favor it as
much as possible. It can get
those states on the opposite
seaboard that you need. It
can also get most everything
in between.

40 meters begins to come
in strong during late after-
noon (out here in Washing-
ton, anyway!) and will drop
out in middle evening. 40 also
has seasonal variations.
Winter is best. Summer brings
static, but hang in there if
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you can. There is still a lot of
action if your eardrums can
take it. 40 will get you the
midwest and the south easily.

B0 meters is best in early
to late evening. Summer
brings much static, too. Keep
in mind that we are being
very general about all this and
that sunspots and cold fronts
and other factors can change
things greatly. 80 will get you
the adjacent states and
midwest and south, too.

In your early quest for
WAS, a lot of CQing can be
beneficial. You need to work
most every state. The states
will come quickly and it will
be great fun to watch the
cards come in and check off
the states on your list. But, as
time goes by, and vyour
check-off sheet gains marks,
new states will get harder and
harder to come by. Here is
where the real work will
begin. (Remember, | never
said it would be easy!)

Now you're going to have
to change your operating
habits a bit. You're going to
have to listen more and be
more selective in the stations
vyou work. After vyour
twenty-fifth 6-land QSL,
you really won’'t have to
work very many more for a
while now, will you? In this
respect, the guys in California
have it rough, but there’s
nothing to be done about it
Just grit your teeth, Cali-
fornia, and carry on.

Call areas will begin to
slowly fill in. When you work
all the zero-land states, forget
them and move on to the
others.

In order to get those
remaining states, you're going
to have to [listen. Also, |
would recommend a couple
of techniques that have
helped me. Buy a brand new
Callbook. (Gulp — | know
what they cost, but you're
going to need it.) Practice
using that book on calls that
you hear on the air. Practice
to the point that you can find
a given call in about ten
seconds. (Easy, huh? Just try
it!) Now you have a valuable
tool. In your tuning across

the band, any station that
you think you may need can
be quickly looked up to find
where he is, and not only
him, but the guy he's talking
to. | can hear you com-
plaining about this from here.
But look, you have doubled
your chances to find those
missing states you need. You
need not now wait for him to
give his QTH — look him up
quickly. As vyou progress
toward your goal, you will
come to appreciate this tech-
nigue.

Moving Right Along

OK. We have progressed
along. You're spending more
and more time now listening
to the bands. You're learning
how to fight the QRM and
pick out the weak signals,
You are looking for weak
signals, aren’t you? You don't
expect that KH6 to come in
599 in New York, do you?
He's probably going to be a
339, if that. You're going to
have to listen for the weak
ones and be very alert. Here
you're going to suffer from
the QRM problems on the
Novice bands. There’s a lot of
you guys out there and
you're all trying to work each
other. It’s only natural that
the first time you hear that
KL7 you need so badly, half
the world is going to want
him, too.

Audio filters, crystal
filters, or just anything that
will increase your selectivity
is going to be a real asset to
you.

If you find that the station
you need is being called by a
zillion other guys, there are
two things you can do (three,
if you consider quitting, but
I'm assuming you've got
gusto!), The first is to join
the pack and have at him. For
this you will need patience
and perseverance. Be of stout
heart and don't give up if you
need him, even after the
tenth time you called him
and he went back to someone
else. Or the twentieth. If he
just won’t come back to you,
try tuning off his frequency
just a little. Maybe there are
so many people calling him

that he can't make vour
signal out. Timing is impor-
tant here. You'll just have to
face a few of these and you'll
learn fast. But there is
another course of action left
to you in a pileup. Be cagey!
If the band is open to KL7-
land and everyone is after one
guy, maybe there’s another
KL7 down band a ways. Or
maybe something just as
juicy. If you hear a big
pileup, check down band.
When all the cats are out
chasing a rat, the mice are left
to play.

With everyone else after
the same station, QRM drops
down band and weak signals
come through. In actual prac-
tice, on our crowded Novice
bands, this situation would
probably never happen. |
can’t really imagine every
station in the band all on one
frequency after one station.
On twenty meters, yes, that
happens; on the Novice
bands, probably not. But |
wanted to get the point
across to you. You're going
to have to be alert and think.

Now, let's say we've pro-
gressed further. Time has
gone by and by spending
more and more time on the
air, and patiently listening,
looking up calls in your book,
and working the ones that
you needed, you've got down
to the point where you need
just a handful. Let’s say you
need six more. You've spent
weeks and weeks, now turn-
ing into months and months,
and you haven't heard any
station in those states. You
spend your evenings on 40
and 80. Your Saturdays and
Sundays are spent on 15. You
spend so much time on your
radio that the forest service is
proclaiming your lawn a
national park. Your dog bites
you when you come home
from work. Your two year
old daughter cries when she
looks at you out of fear of a
stranger. All this and still
nothing. OK, here are some
things you can do.

First, watch for the state
QSO parties in the states that
you need. Most states have
QSO parties once a year.



Some combine several states
into one party, but it’s all the
same thing. At these times,
operators in these states are
more active than usual and
are looking for contacts.
Another thing you can do is
spread the word to vyour
friends that you are desperate
for these states and if they
hear them on the air to give
you a call. Four, six, or eight
sets of ears are better than
one. Here's another idea —
get copies of QST and look
up the listings each state SCM
sends in each month. Find
out what’s going on in those
states you need. Sometimes
you can get a valuable clue as
to when and where a club or
special events station will be
on the air. Also try your hand
in operating in a contest. The
best one for you is the Novice
Roundup. Your chances of
having an operator on in a
needed state are improved.
However, the increased QRM
caused by the contest makes
it harder to get through. Still,

it's something to try.

Suppose none of this
works. You're going around
muttering. ‘“What the hell’s
happened to Delaware any-
way. Why don't they send a
D Xpedition there?"” Your job
is suffering. Your wife Iis
threatening divorce. And still
nothing.

Get on your ham friends
again. Keep on them. Check
with any DXers in the area,
any you might faintly know,
any you may have heard of.
DXers, county hunters, and

regional net men have friends
all over the country. Maybe
one of them can fix up a
schedule and give you a hand
with the contact.

If all is for nought, and
vou still need some states,
here’s what you do. First put
an ad in the ham magazines
requesting a sked with the
states you need. If that’s
fruitless, as a last resort, look
up in the ham magazines,
contest winners in the states
you need. If a man is a
contest winner, he probably
has a better than average rig
and antenna setup, and prob-
ably i1s more skilled than
most. Sit down and write him
a letter explaining your plight
and beg him for a schedule at
his convenience. That should
work if nothing else will. |
would do it for you, and |
think most other hams would
also. This should be con-
sidered as a last, last, last
resort only. It is an imposi-
tion on people’s time and
themselves, and should not be
requested lightly.

With the techniques I've
outlined, plus a lot of time on
the air, you should be able to
contact a ham in all 50 states.
But we're not done vet.
Contacting them and getting
a QSL are two different
matters.

A QSL card should be a
representation of yourself.
It’s all the other guy will have
to remember you by. It
should be different from the
run-of-the-mill cards, and, if
at all possible, unique. |
would recommend to vyou

that you have some special
cards printed up. | have
included one of my own
cards to show you what |
mean. It's not that my card is
so great, but it is different,
and reflects my own per-
sonality. | am constantly
getting comments about it —
just get something different
that reflects you. Don't you
dare copy mine; just get
something out of the
ordinary that people will
remember, a photo card if
you want.

Now, when you have that
special card of yours, you're
going to have to do one more
thing. Do you know what an
SASE is? It stands for self-
addressed stamped envelope.
Use them. At today’s postage
prices, please don’t expect
someone in a far-off state to
spend his own money to send
you one of his cards. Many
will, but many won't also.

If you use a distinctive
QSL card, filled out properly,
with a polite thank you and a
line or two about yourself on
the back, together with an
SASE, I'll guarantee you a
95% return rate (excluding
calamities at the Post Office).

Have | made it sound
easy? Well, it’s not! It's hard
work and at times very frus-
trating. QRM will be your
biggest problem. Remember,
all you have to get is the RST
reports both ways to have a

valid QSO.

Summary
Let’s summarize
we've covered:

what

1. To earn your WAS,
you’'re going to have to
make It your goal. That

means work for it.
2. Make your check-off

list.

3. Maximize your an-
tenna and ground
systems.

4. Use an antenna

tuner and swr meter.

5. Get a T-R switch if
you don’t have one al-
ready.

6. Spend time on the
air and listen for the
states you need.

7. Get a Callbook and
be able to use it
quickly.

8. Plan your operating
time to take greatest
advantage of open
bands (prime time).

9. Take advantage of
special operating events
or state QSO parties.
10. Be alert and keep
thinking.

11. Listen for the weak
ones.
Lastly, you're going to

have to look at yourself and
evaluate vyourself a little. If
you're having trouble getting
those states, maybe it's some-
thing you’re doing wrong.
Change your operating habits.
Get on the air at different
times than you did before.
Listen longer. Listen harder.

Well, I've done all | can
do. Those 50 states are out
there waiting for you. It's a
great challenge and a fine
reward to work all states.
Good luck to you. ®

Tracking

the Hamburglar

RIPPED OFF: Hallicrafters FPM300
MKII, s/n KB30010, taken during
break-in at home weekend of July 22,
1977. Bronx bB2nd Police Precinct
complaint no. 4565. Marty Green-
baum K2HTO, 3070 Hull Avenue,
Bronx NY. Tel. (212) 231-3635.

SHANGHAIED: Heath Model 2021
handie-talkie with Model 201 touch-
tone pad built-in. Channel switch
wired wrong in that channels 3, 4, and

5 go to crystal sockets 3, 2, and 1.
Crystalled for 146.52 (ch. 3), 146.655
(ch. 4), and 146.94 (ch. 5). Stolen
July 23, 1977 in Westport, Connecti-
cut. S. W. Daskam K1POK, 38 Settlers
Trail, Stamford CT 06903, (203)
329-0187.

LOOTED: Clegg FM27B, s/n 4647
was taken from my truck on August
11, 1977. Contact: K1ZUW, PO Box
102, Hudson NH 03051.

STOLEN: Clegg Mark Ill, 2 meter
transceiver, serial 750,187 with
52-.62 from Dick Haskin WGKEC,
149 Mauna Loa Dr., Monrovia CA
91016.

STOLEN: Drake TR-4 SSB transceiver
#16491, AC-3 power supply #18572,
L-4B linear amplifier #1102, L-4PS
power supply #1124, Hallicrafters
SX-100 receiver #1561257. These
items were stolen in a break-in on
April 27, 1977, at a local radio store
in Louisville KY, where they were
held on consignment for Ev Ballard
WA4ACJ. Any information would be
appreciated. Contact him collect at
502-451-8923 or 812-294-4819, or
write 2438 Longest Ave., Louisville
KY. (Also: Jefferson County Police
Department, 502-588-2111.)

PURLOINED: Standard SRC 826M 2
meter FM transceiver, SN: 104207,
Stolen on June 27, 1977 from Bill
Myers WBOMCS, 942 E. Mississippi,
Denver CO 80210, 303-777-33563. Has
the following frequencies installed:
146.94-94, 52-52, 16-76, 34-94,
28-88, 8888, 3191, 148.01-01,
37-97, 19-79, 25-85, and 91-31. Has
KOKGA scribed on receiver board.
Receiver crystal board has been re-
built. Channel 12 — 91-31 transmit 1s
450 cps. high in frequency; transmit
trimmer for this channel is different
from others.

RIPPED OFF: lcom IC-22A, s/n 9900

with 12 sets of crystals. Call and SS
no. etched on back. Pete Jordan

WATAXK, 832 Temple Street, Whit-
man MA 02382.
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Webb Simmons
1559 Alcala Place
San Diego CA 92111

Fool the Wire Wizard

-- a computer would have helped

O nce upon a time, far, far
away, there lived a wire

wizard. The time was during
World War Il, and the place
was on a US Navy warship.
The wizard was an old Navy
warrant officer with a nimble
brain that was like a bear trap
for facts of every description.
One of his many skills was
the ability to quickly give

Resistance Gauge
(Ohms)
125 1
156 2
185 3
25 =
313 5
39 i
B 7
625 8
.781 9
1 10
1.25 11
1.56 12
2 13
2.5 14
3.13 15
& 16
5 17
6.25 18
8 19
10 20
12.6 21
16 22
20 23
25 24

almost any information about
soft drawn copper wire. For
example: What is the resis-
tance of 533 vyards of 13
gauge wire? What is the cross
section area of 33 gauge wire?

Mr. Steele, for that was his
name, had a habit that just
about drove me to distrac-
tion. He liked to bet on
various matters. He always

Diameter Cross Section
{mils) Area (CM.)
283 80000
253 64000
226 51200
200 40000
179 32000
160 25600
141 20000
126 16000
113 12800
100 1000 10000

894 8000
80 6400
70.7 5000
63.2 44000
56.6 3200
50 2500
44.7 2000
40 1600
35.4 1250
31.6 1000
28.3 800

25 625
224 500
20 400

Table 1. The characteristics of soft drawn copper wire as
developed by the wire wizard.
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bet exactly $5.00, and he
never lost a bet. When |
would bet with him, he
would tell me | was foolish
because | knew he never lost
But, what the hell, | knew |
was right this time (the this
was for every time). But |
wasn't, and he won again.
One time he asked me who
invented the audio amplifier.
| replied, “Dr. Lee De Forest,
who invented the audion
(triode vacuum tube)."”

“Nope,” he said, '‘some-
one invented an audio ampli-
fier before him."”

“Who?"” said |.

“Thomas Edison, that's
I5“*,.“}".”'

Aha! | had him. Old

Tommy invented a passel of
things, but not an audio
amplifier. But | lost again
because Edison invented a
carbon microphone, and this
was easily shown to be an
audio amplifier. When the
earpiece was placed over the
mouthpiece of an old-
fashioned country telephone,
the thing would whistle on its
own.

All of us pestered Mr.
Steele to tell us how he could
produce wire table facts so

quickly, but he would never
say. One day | asked him if
he always bet when he knew
he would win. “Absolutely,”
was his reply, ‘“that is a
cardinal principle with me."” |
then bet him $5.00 he could
not teach me his wire table
methods. Now he was boxed
in. He thought about it a
little, and then he told me he
wouldn’t bet because | might
be too stupid to understand
even though the method was
simple. However, he offered
to teach me on the sole con-
dition that | would never tell
it to anyone else on the ship.
That particular ship has
rusted on the bottom of the
Pacific Ocean for more than
30 years now, so it seems
fairly safe that | can now
speak freely on the matter.

He told me to take a lined
tablet and, on one of the lines
about a third of the way
down the page, to write the
numbers 1, 10, 100, 1000,
and 10000. He said that
among these numbers was a
fairly typical wire gauge
which | was to select. It could
only be ten gauge. One gauge
is possible, but not common,
while the other numbers are
ridiculous as a wire size.

Mr. Steele then asked how
the resistance of copper wire
is given. The answer to this is
in Ohms per 1000 feet, which
takes care of the 1000 on the
line of numbers. One can
compute the cross section of
a wire in circular mils by
squaring the diameter in mils
(a mil is 1/1000 of an inch).
1<1 = 1 is no help because it
uses one value for two dif-
ferent data. We can't use
10-10 = 100 because 10 is
already spoken for as the
gauge number. The only
other possibility is 100-100 =
10000 to give us a diameter
of 100 mils and a cross
section of 10000 circular
mils. The 1 that remains is
the resistance of one Ohm per
1000 feet.

There you have it for 10
gauge, soft drawn copper
wire. One Ohm per 1000 feet,
100 mils diameter and 10000
circular mils cross section.

“Now,"” he said, “number



upward and downward from
the 10 for the wire size.” So
above the 10 in a column |
placed 1 through 9, and
below the 10 | wrote 11, 12,
etc., until | got to the bottom
of the page. In the resistance
column, he told me to skip
two lines and double, skip
two more and double again,
etc., to give 2 Ohms for 13
gauge, 4 Ohms for 16 gauge,
8 Ohms for 19 gauge, etc. As
the resistance goes up, the
cross section goes down in
the same proportion; thus the

cross section for 13 gauge
wire is 5000 circular mils, 16
gauge is 2500, and so forth.

After doing all of these
and taking square roots of the
area to get the diameters, |
stil had many gaps in the
table. The next step was to go
ten places on the size and
increase the resistance by ten
times to give us 10 Ohms per
1000 feet for 20 gauge wire.
Now we can go up from 20
gauge to fill in for gauges 17,
14, 11, 8, etc. From 11 gauge
we can go down 10 for 21

gauge, and so forth. In a very
short time we get the com-
plete table as shown in Table
1.

It is a pity this table is not
quite exact, but it is close
enough for any practical
purpose. Mr. Steele also
showed me how all of these
numbers can be read from an
ordinary slide rule. | will not
go into this because slide
rules are now ancient history.

Now | can’t rightly say
how this discussion of soft
drawn copper wire will

improve your life unless you
join up with a few nuts like
we were with entirely too
much free time on our hands
during the big blowout. An
interesting coincidence to me
is the fact that a wire three
gauge numbers smaller than
another can handle only half
the power (it is half the size),
and cutting the power in half
is a change of 3 dB (decibels).
In like manner, a change of
six gauge numbers changes
the power capacity by 6 dB,
and so forth. =

De WAS3ETD

John Molnar WASETD
Executive Editor

WIN MONEY!

A new contest is starting in 73 this
month that should interest authors
and readers alike. Get ready for this
onel

The author of the best article pub-
lished each month will receive a check
for $100 — in addition to our regular
payment for the article. | can hear the
questions now! How will the winning
author be selected? Not by the staff,
that's for sure ... otherwise | would
insure that my editorial would win
each month!

The readership of 73 will select the
winning article each month by voting
on the reader service card in the back
of the magazine. It's simple to cast
your vote. On the bottom of the
reader service card there will be a
small box with the word “Winner”
close by. Place the page number of the
article's title page in the box. This
eliminates all possibility of confusion,
as some issues contain multiple
articles by the same author. After
voting, make sure to fill in the rest of
the reader service card — advertisers
appreciate the attention, and hope-
fully will continue to manufacture
ham gear! Each month Dynamic
Doreen (56°7'", blond, blue eyes) will
present me with the totals indicating
the winner. In order to avoid con-
fusion and late votes, each month’s
ballots will be accepted until the next
issue of 73 is mailed. Start writing,
authors! An extra C-note will go a
long way toward a major piece of new
gear.

An additional Christmas present
will be presented to the best article of
the year, voted upon in the December
issue. The yearly top prize is a check
for $500! Dream about that for
awhilel!

We have not forgotten those readers
who wvote each month. A periodic
drawing will be held from all reader
service cards containing a vote. |f you

need a nice piece of new gear for your
shack, this might be the way to get it.
Drawing dates will be announced well

in advance.

10 GHz

Well, as promised, | finally com-
pleted an article on the Gunnplexer
transceiver. |f you have been follow-
ing this column, you know that the
Gunnplexer is a microwave front end
that can be used in communications
systems and Doppler radar devices.
Working with microwaves is fun, and |
think you will enjoy experimenting
with Gunnplexers if you are into UHF
tinkering. My article concerning the
transceiver is in this issue, and it can
be built for under $200 — depending
on the state of your junk box. Cost is
much lower if you use a broadcast FM
radio as an i-f receiver.

Microwave Associates, the outfit
that makes the Gunnplexer, has an
interesting information package con-
cerning experiments with amateur
microwave equipment. Most of the
serious experiments have taken place
in Europe and England. Hopefully it
won't be long before American hams
get going on 10 GHz.

Don’t fail to keep me posted of
your experiments with the Gunn-
plexers. | will respond to any and all
related correspondence. |'ll see if | can
talk Wayne into a prize for the best
microwave article of the year — check
here next month.

COMING EVENTS

Our OSCAR special issue is next
month (November issue), You won't
want to miss this one, as it is full of
info about the new satellite. There are
also plenty of new antenna projects —
especially related to portable opera-
tion. | just built a 432 MHz circular
polarized groundplane from one of
the articles, and it works great. Details
about the new Russian satellites will
also be provided. Make sure your
subscription is up to date!

Oscar Orbits

Oscar 6 Orbital Information

Orbit Date  Time Longitude
(Det) (GMT) of Eqg.
Crossing "W
N 22682 1 0014:57 67.3
NA 22695 BTN 2 D109:52 81.1
N 22707 3 0009:48 66.1
NA 22720 BTN 4 0104:44 79.8
NA 22732BTN 5 D004:40 64.9
N 22745 6 0059:36 78.6
NA 22758 BTN 7 0154:31 92.4
N 22770 8 0054:27 774
NA 22783BTN 9 0149:23 91.1
N 22796 10 0049:19 76.1
NA 22B0BBTN 11 0144:14 89.9
NA 22820 BTN 12 0044:10 74.9
N 22833 13  0139:06 B8.6
NA 22B45 BTN 14  0039:02 73.6
N 22858 15 0133:58 B7.4
NA 22B70BTN 16 0033:54 72.4
N 22883 17  0128:49 86.1
NA 22896 BTN 18 0028:45 711
NA 2290BBTN 19 0123:4 B4.9
N 22920 20 0023:37 699
NA 22933BTN 21 0118:32 B3.6
N 22945 22 0018:28 68.7
NA 2205BBTN 23 M13:24 82.4
N 22970 24 0013:20 67.4
NA 229B3 BTN 256 0108:16 81.2
NA 22995BTN 26  0008:12 66.2
N 23008 27  0103:07 799
NA 23020BTN 28 '0003:03 64.9
N 23033 29 (067:59 78.7
NA 23046 BTN 30 0162:54 92.4
N 23058 31 0052:50 77.4

Oscar 7 Orbital Information

Orbit Date  Time Longitude
{Oct] (GMT) of Eq.
Crossing "W
13159 B 1 0141:566 80.0
13171 A 2 0041:18 64.9
13184 BQ 3 013533 78.4
13196 A 4 0034:54 63.3
13209 BX 5 0129:11 16.9
13221 A 6 0028B:32 61.7
13234 B 7 0122:49 75.3
13246 A g2 0022:09 60.1
i3259 B g 0116:27 78.7
13271 A 10 0015:47 58.6
13284 B 11 0110:04 722
13296 AX 12 0009:25 57.0
13309 B 13 0103:42 70.6
13321 A 14  0003:03 55.4
13334 B 15 00s7:20 69.0
13347 A 16 0151:37 8256
13358 BO 17 00s50:58 816
13372 A 18 014515 B1.0
13384 BX 19 0044:3% B£59
13397 A 20 0138:53 79.5
13409 B 21 0038:13 643
13422 A 22 0132:30 77.9
13434 B 23 0031:51 62,7
13447 A 24 0126:08 76.3
13450 B 25 0025:29 61.2
13472 AX 286 0119:46 74.8
13484 B 27 0019:08 59.6
13497 A 28 0113:24 13.2
13509 B 29 0012:44 BB.O
13522 A 30 0107:0 71.6
13634 BO 31 0006:22 56,5

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the first time each day. To calculate successive orbits, make
a list of the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later (two hours less
five minutes). The chart gives the longitude of the first crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascending longitude. To find the time it passes
the north pole, add 29 minutes to the time it passes the equator. You should be
able to hear OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers) from the home QTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes after passing the equator.
Add about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you, add another minute; at 30 degrees, three

minutes; at 45 degrees, ten minutes.

OSCAR B: Input
145.90-146.00 MHz; Output
29.45-29.65 MHz: Telemetry
beacon at 29.45 MHz.

OSCAR 7 Mode A: Input

145.85-145.95 MHz; Output
29.40-29.50 MHz.

Mo .d & B | nput
432.125-432.175 MHz; Qut-
put 145.925-145.975 MHz.

Orbits designated ““X" are closed to general use. “ED" are for educational
use. “BTN" orbits contain news bulletins. Q" orbits have a ten Watt erp limit.
“L"* indicates link orbit. N or ”’S"” indicates that Oscar 6 is available onfy on
northbound or southbound passes. Satellites are not available to users on “NA"

days.
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Ultra Simple
Diode Checker

-- for grab bag specials

Marion D. Kitchens K4G0OK
7100 Mercury Ave.
Haymarket VA 22069

his simple diode checker

IS an up-to-date version
of an idea that has been
around for a number of years.
It can be built in one or two
evenings from the parts in
most experimenters’ junk
boxes. The parts required are
one resistor, two LEDs, and
any 117 V ac transformer
that will provide from 3 to 25
V ac. Discarded audio inter-
stage transformers from old
tube-type radios and TVs can
be used. If all new parts are

RLUIMIT
Pty
) ”
TRAMSFORMER
LEf s 3“{ [SEE TEXT) LED| [LED?
1
|

DIODE UNDER TEST
Fig. 1. Schematic.
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bought, the cost will be about
$5.00, including the small
aluminum box. The small
cost can be recovered many
times over by buying un-
marked, untested, manufac-
turers’ closeouts, diodes by
the pound, etc., available
from most discount mail-
order houses (like Poly Paks).
Bad diodes can cause disas-
trous results in some circuits
and can be difficult to detect
and locate in other circuits. It
is a wise precaution to check
them all before installation.
This simple diode checker
was conceived and built for
just such purposes.

The Circuit

The simple schematic is
shown in Fig. 1. The trans-
former provides a low ac volt-
age, through the current
limiting resistor, to two LEDs
connected back-to-back. The
diode to be tested is con-
nected in series with this
combination and the return
side of the transformer. The

TO JACKS

Lep1—|

LEDs will respond to the four
possible conditions of the
diode under test. If the diode
Is open, no current flows and
neither LED will light. If the
diode is shorted, one half
cycie of the ac voltage will
light LED1 and the other half
cycle will light LED2. Since
each LED ijs lit 60 times per
second, a shorted diode will
cause both LEDs to appear lit
continuously. If the diode is
good, LED1 will light when
the diode’s anode is toward
the return side of the trans-
former and LED2 will light
when the diode’s cathode is
toward the transformer re-
turn side. By proper physical
arrangement of the LEDs and
diode, the LED near the
diode’s cathode will always
light.

The resistor should be
sized to limit the current
through the LEDs to about
10 mA. Most LEDs will have
a voltage drop of about 1.5
volts across them, and most
signal-type diodes will have
from 0.1 (germanium) to 0.5
(silicon) volts drop across
them. The resistor value can
then be found by subtracting

/ RLimir

Fig. 3. PC board layout.



Finished, labeled checker.

these two voltages (say 1.5
and 0.5) from the trans-

former voltage and dividing
by 10 mA:
VXEMR — 1.5 —-0.5

.010

For a 6.3 V ac trans-
former, the resistor value is
430 Ohms. A 330 or 470
Ohm resistor will do. Its value
is not critical.

Construction

The simple circuit lends
itself well to point-to-point
wiring, which is probably the
quickest way to build the
checker. If the builder prefers
a neater appearance, the
printed circuit board layout
shown in Fig. 3 can be used.
It is easy to duplicate with an
etch-resist pen, or, if a profes-

sional look is desired, by
photographic means. Fig. 2
shows the parts placement for
the circuit board, and Fig. 4
shows the matching hole loca-
tions for mounting it ina4 X
2-1/8 x 1-5/8 box. A Radio
Shack 6.3 volt transformer,
stock number 273-1384, was
used for the circuit board
layout and hole patterns. No
on/off switch is used; the unit
is simply plugged in for use.
A TV cheater cord plug and
socket are used so that the
diode checker is easy to store
without dangling ac cords
everywhere.

Pin jacks, banana jacks, or
five-way binding posts can be
used for connecting to the
diode to be tested. The

binding posts allow for a
variety of connections to
diodes

that cannot be

Box with jacks and ac plug ready for circuit board installation.

Assembled circuit board.

brought directly to the
checker. Adapters with a
V-notch are used so that
loose diodes can easily be
dropped into place for
testing. Fig. 5 shows two easy
methods of making such
adapters.

The holes should be cut in
the box, and it should be
painted and labeled to suit
the builder’s taste. The

| |r:.5,/r\\ B

photographs show how | did
it. The current limiting re-
sistor and transformer should
be mounted to the circuit
board next. The ac plug and
pin or banana jacks should
then be mounted in the box,
with short lengths of wire
soldered to them as shown in
the photographs. Next, insert
the LEDs and bend their
leads so that they will not fall

|
| 5/8

Fig. 4. Hole pattern for a 4 x 2-1/8 x 1-5/8 inch box. Cut holes
to fit parts on hand. Holes are centered on centerline of box.

BRASS SHIM

STOCK
Ifﬂgffj

K-
'f/\(,j“xx

SOLDER TO SPADE LUG
AND BEND AROUND
FOR TIGHT FIT IN
BaNANA PLUG

[

NG

— FOR BANANA PLUGS —

h.-'.“
-

NO. 14 WIRE
SOLDERED IN
SPADE LUG

b’

—FOR FPIN JACKS—

Fig. 5. Adapters.
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Box with PC board installed.

out. Do not solder them vet.
The LED leads must be long
enough for the LEDs to pro-
trude through the box, so the
builder may have to add short
lengths of wire. Now feed the
four wires from the ac plug
and the jacks through the
proper holes in the circuit
board, check for proper fit
and clearance, and solder the
four wires. Position the LEDs

and solder them to the circuit
board. Put insulation on the
inside of the box bottom to
prevent any possibility of
shorts to the circuit board.
Don't forget thatithas 117 V
ac on it! Make adapters to
fit your jacks and you are
ready to check out the unit.

Test the checker by apply-
ing power to the 117 V ac
plug. Neither LED should

Finished diode checker in use.

light. Now put a short circuit
across the jack terminals and
both LEDs should light. A
diode that is known to be
good should now be con-
nected across the jack
terminals. The LED closest to
the diode’s cathode should
light. Try it both ways to
make sure the LEDs are
oriented properly.

After building and using

this simple diode checker, the
owner will find a desire to
also know if the diode under
test is silicon or germanium.
Since a germanium diode will
develop about 0.1 volts across
itself and a silicon diode
about 0.5 volts, it seems that
some very simple circuit
might be devised that would
light an LED if the diode
under test were silicon. ®

QOIS

$LV

from page 14

same information. It was natural to
twrn first to OUR association which
should have such information avail-
able.

To date, | have never received a
reply or any assistance. Only as a last
resort did | write 73 . . . and pronto!
You reacted with immediate and suc-
cessful results.

Thank you again, many times.

Ervin Jackson Jr.
Charlotte NC

Now you know where to turn first,
Ervin! — J.M.

Just a line to let you and your
readers know that 6 meter AM is alive
and well in Phoenix. Despite ugly
rumors and speculation, our group is
growing steadily and, with summer
skip, widely. We operate two nets on
50.34 MHz — the Arizona Cactus Net
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on Tuesday at 0200 GMT and the
Phoenix VHF Net on Wednesday at
0300 GMT. We have a calling fre-
quency of 50.34 and it is monitored
from 1400 GMT to 0500 GMT. We
hope that some of your readers will
look for us on 6 and relive some of
those good old AM days.

Before you mention TVI, I'll say
that | have had and continue to have
someé on 15 meters and on 80 meters
too. While TVI is more likely to be a
problem on 6 with channel 2, the 3rd
harmonic of 21 MHz is right in the
middlie of channel 3. These problems
can and are worked out every day by
hams across the country. Nothing can
surpass resolve.

For the new operator, this is the
only way to get your own phone rig
on the air, wjth a minimum of time,
cost, and technical ability. While SSB
is the best way to go for reliable
communication, it is also the costliest
and the more complex. Further, it
makes appliance operators out of us,
taking away our inventiveness, skill,
and that thirst for knowledge. Just try
to build as your first rig a home brew

SSB rig. Unless you're an engineer,
you might just as well pack it away.
Six is cheap, it's dirty, and what is
more to the point, if we don't use it,
we are going to lose it.

This didn't start out to be a
sermon, but 've said it and I'll stick
by it.

Lawrence Day WB7EAX
Phoenix AZ

“Amplitude modulation and side
band can live together on 10 meters if
there is sensible band planning,” said
Norm Lefcourt WGIRT, chairman of
the recently created Southern Cali-
fornia 10 Meter AM/SSB Band Plan-
ning Council. Lefcourt, noting the
recent proliferation of conversion
plans for CB rigs to 10 meters and the
various proposals for channelization
of the popular HF band, said unless
everybody settles on a single band
plan, no one will be able to talk to
anyone. “Using crystal controlled
transceivers,” he continued, “makes
the need for a single, widely accepted
band mandatory — we have to be able
to work each other on common fre-
quencies.”’

““Some people want frequencies
above 29.0 MHz, others are advo-
cating AM frequencies in what has
been sideband territory, some want
monitoring frequencies at 28.8, and
others have suggested using other
monitoring freugencies 5 to 500 kHz

away,”" he said. "It is very confusing.”

Council members tentatively
approved a ‘“‘comprehensive band
plan” for 10 meters which begins in
the sideband portion and ends in that
part of the band which is now used by
most of the AM operators. "That's
very important,”” said Lefcourt, “be-
cause we dont want to exclude
anyone.”” Most commercial CB rigs
which have single sideband capability
are also able to transmit and receive
AM phone signals.

The Council’s plan places channel 1
at 28560, 1.595 MHz above the
existing channel 1 on CB radios. The
ratio remains constant on each new 10
meter channel, so that channel 23 is
1.595 MHz higher than CB channel
23; new channel 40 also is 1,585 MHz
higher than CB channel 40, so the
conversion plan will work just as well
for 40-channel rigs as it does for
23-channel| sets.

"“"This band plan puts our new
channel 4 at 28.6, a commonly used
SSB monitoring frequency, and our
new channel 20 will fall at 28.8 MHz,
the frequency generally used as an AM
monitoring channel,” said Lefcourt.
“Incidentally, with this band plan,
channel 40 falls at 29.0 MHz."

The council voted to make public
its “tentative list” of 10 meter chan-
nels and indicated that a "*final recom-
mended list"” would be forthcoming
after other amateurs from around the
country have had a chance to com-

Continued on page 50
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David E. Stanfield
3408 Catalina Drive
Atlanta GA 30341

Beat

the PC Shortage

- - build (glue) your own!

etween Radio Shack,

Lafayette, and Heathkit,
there were 37 retall electron-
ics stores in the area, and |
couldn’t get my hands on a
blank PC board larger than 2
by 3 inches. As | required a
board at least 6 by 8 inches,
my choices in this prepos-
terous situation weren't too
attractive. | could abandon
the project, wait for the local
stores 1o restock, or try to get
some by mail. None of these
options appealed to me. | had
already spent guite a number

of hours laying out the art-
work and wanted to get this
project wrapped up.

As so often happens, |
didn't have a blinding flash of
inspiration and suddenly
solve this problem. Instead, |
waited until a local store
finally got some in and then
completed my project. But in
the back of my mind, | felt a
vague sense of frustration.
Perhaps it was a sign of
advancing paranoia, but |
kept wondering when there
would be another shortage.

One evening a few months
later, | was half following
something on television and
thumbing through a copy of
The Radio Amateur’s Hand-
book when | spotted an item
that looked interesting. In the
section covering construction
technigues, they suggested
using epoxy to glue strips of
copper to an unclad board.
The idea was to glue the
strips  where you wanted

conductors. By doing so you
could get around having to

etch a board.

Things clicked into place,
and | immediately figured out
the solution to any future
shortages of circuit board.
After all, if you could epoxy
strips of copper to a board, it
shouldn’t be hard to epoxy
an entire sheet of copper and
make a real circuit board.

A couple of days later, |
had the epoxy, some sheet
copper, and a piece of phe-
nolic perfboard. Following
instructions, | cleaned the
copper and phenolic board,
mixed equal amounts of
epoxy resin and hardener, and
glued the copper to the piece
of phenolic. | then placed
them under a stack of books
and left them overnight. Next
morning | took a look at my
circuit board and almost went
into shock. When | gave the
copper a little tug it peeled
completely away from the
board.

Feeling that | must have
done something wrong, |
tried again. First, | made sure
that room temperature was in
the range they recommended.
Next, | used more weight to
apply more pressure to the
pieces while the epoxy was
setting. Finally, | doubled the
time for the epoxy to set
from 12 to 24 hours. When
that time had passed, |
examined the board. As
before, the copper just pulled
completely away from the
phenolic.
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Fig. 1. Tools and materials needed are a pair of scissors, a steel
wool soap pad, small pieces of cardboard cut from a filing
card, contact cement, a sheet of copper and a phenolic board.
The photographic roller is optional.
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Fig. 2. Use the soap pad to thoroughly clean the surfaces of
both the copper and the phenolic.
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Fig. 3. Apply thin, even coats of contact cement to the copper
and phenolic using small pieces of cardboard cut from a filing

card.

| must admit that | felt
foolish. Years of advertising
had convinced me that one
drop of epoxy will hold any-
thing to any other thing. If
there was an outside chance
of some combination of
materials being beyond the
power of epoxy, | seemed to
have found it. While many
discoveries make you rich and
famous, | felt that this wasn’t
one of them.

At this point | used a little
logic and deduced that
commercially prepared circuit
boards don’t grow out of the
ground, so there had to be
some glue that would work.
If | tested every glue | could
find, it was probable that one
of them would do the job.
Dim memories of the thou-
sands of experiments Thomas
Edison performed when he
was searching for a filament
that would work in the elec-
tric light gave me Inspiration.
The saga of San Juan Hill lent
me courage, and my local
hardware store made a for-
tune selling me a lot of glue.

| don’t intend to bore you
with the details of every

experiment | tried, but let me
tell you about one that
almost worked. In their
advertisements, they refer to
it as ‘““Amazing,” “‘Incredi-
ble,”” “Stronger Than Steel,”
and “A Space-Age Miracle,”
Well, it was. And fast. If |
applied a drop of it to a piece
of copper about an inch
square and stuck the copper
to a phenolic board, within a
couple of seconds it was
bonded tight. And once they
had bonded, there was no
way short of an atomic blast
to separate them.

The problem was that
when | tried to spread that
stuff over a piece of copper
larger than one square inch, it
started hardening before |
could finish spreading It
Once that happened, it
wouldn’t stick to anything.
So if you feel like making
some tiny circuit boards, give
it atry.

The Solution

Persistence on my part was
finally rewarded. When | tried
contact cement, everything
worked so well that | almost
forgot my earlier disap-
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Fig. 4. After allowing the contact cement about ten minutes to

dry,
together.

pointments. Not only did it
do a fine job of bonding
copper to the board, but it
also withstood prolonged
soldering operations from a
140 Watt gun after | had
etched out a circuit. And
since so many people use
contact cement, it's made by
several companies, 1s priced
fairly low, and comes in con-
tainers ranging from small
tubes to five gallon buckets.

If you are interested in
rolling your own PC boards,
let me quickly run through
the procedure | use. | think
you'll agree it’s so simple that
you won't have any hesita-
tion about trying it.

The first step is to gather
up all of the materials re-
quired. These include contact

carefully align the coated surfaces and press them

cement, phenolic board, and
a sheet of copper. Once
you've made these purcha