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FULL COVERAGE TRANSCEIVER

The 15 -5 2 0 5 provides full cover­
age on all amateur bands from
1.8 to 29 7 MHz Kenwood gives
you 160 meter capability. WoNV
on 15.000 M Hz.• and an auxil .
iIIry band position for maximum
lfallibility . And with the addition
of the TV·506 transvertee your
TS-520S can cover 160 meters
to 6 meters on sse and CIN.

DIGITAL D ISPLAY 00-5 {Opt ion )

The Kenwood DG-5 provides
easy, ac:c:urate readout of your
operating Ir8Quency while trans­
mining and receiving

OUTSTAND ING RECEIVER
SEN SITIVITY AND MINIMUM
CROSS M ODULATI ON

The T5-5205 Incorpot"81es a
3$K35 dual gate MQSFET for
outstand,ng cross modulation and
spuriOUS response characteristics ,
The 3SK35 has a low noise
figure (3 .5 dB typ.) and high gain
(18 dB typ) for eltcallen!
sensitivity.

NEW IMP ROVED SPEECH
PROCES SOR

An audIO ccmpreeston amplifier
QNes you eXira pu"'Cn in Ihe pile

ups and wnen the g Oing gets
rough .

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vernier tUning mechanIsm
allows eaev and accurate adt\Jst·
ment of the plete control durmg
tune-up.

FINAL AM PLI FIER

The T5-5205 IS completelv JOhd
state except for the dnve. (12 a­
Y7A) and the final tubes Ratner
lhan scbsuute TV sweep tubes as
final amplifier tubes In a stale of
the an amateur trenscerver



The T5·520S has a 00111- n 20
dB atteOluator thllt'CMl be ecn­
vated by a push button s h
conv6f11enlly located on the
froot panel

A special Jack on the rear parlel
of the TS-5205 provides receIVer
s.goals to an edemal receiver for
ioclll8sed stenon vers,tH,ry , A
switch on the rear panel deter·
mees the 51gnal peth the
receiver in the T5·820 or any
external recerver

The VFO-520 remote VFO
matches the styling of the TS·
5205 and prOVIdes maximum
operating flexIbIlity on the band
selected on your T5-5205 ,

The T5-5205 is complelely sen­
contained wi th a rugged AC
power supply built-in , The addi­
tion of the 05-1A DC·OC
convener (optional) allows for
mobile operation of th e T5-5205,

The T5-5205 has 2 ccnvemeot
RCA phono jacks on the rear
panel for PHONE PATCH IN and
PHON E PATCH OUT

The CW-520·500 Hz filter can be
easilly installed and .....ill provide
Improved operation on CWo

The AGC circuit has 3 poSItions
(OFF, FAST, SLOW) to enable
the TS·520S to be operated in
the opumum cond,tIon at all
times whether operatIng c:vv
or SSB.

The TS·520S retalnl all of the
features of the original T5·520
that l'1"I8de ,t lOPS in its class: RIT
control ' 8·poIe crystal fiJter •
Built·in 25 KHl calibrator ' Front
plInel carrier level coot-or • Sem,·
break-in CW .....lIh sidetooe •
VOX /PTI/MOX, TUNE positIon
toe Iovv po.....er tune up • BUlIHn
speaker ' Buut-m Cooh"g Fan '
Provisions for 4 f,xed frequency
channels · Heater s..... itch .

"0.. .
1;':.•'>'.':":,§
41. 51...s ,••, -C,'
fEb
lllolMs 101

I'otoer R"",-.ts: l2Ofl2(I V
At 5G(68 1i1,13 8 V DC
.. IIItleul OS·"

p_ c....,... II"M.'••O'
280 Witts Ie",", 26 Wills
(.r:tUl lItaler ,If)

ll\IItIlSfOll 333(13"0) Wl 153 (6-ll)
Hl3J!l(13 (13 J,/!6) DlIIIl(lIICh)

W"p,t 160 ki(J5,2Ibs)
TRA~SM!mR

RF I_pill Power SSB 200 It.Jtts
'PEP CW 160 Walls DC

Carner Su,~rl!SSlOll Eltlter tlIan
-~O dB

SIdeband SM/lIirUSlOn Eltlter
lllan ·50 dB

SIlI'UOU5 Rad,ahon Beller lllan
·40 ea

Mlcro~hone Im~edance 50k Ollms
AF seseense : 400 10 2,600 Hz

RECEIVER
Senslh~llr 025 uV !Ol 10 dB

(SU)/N
Selech~lly: SSB24 kHz/-6 ss.

44 kHz/ -60 dB
Selecl.vjly: CW 0.5 kHI / -6 ea.

15 kHz/ -60 dB {with optIonal
CW520 filler)

IrJ\lIle RatIO: Better tha n 50 dB
If Relec!lo~ : BeUer lhan 50 dB
AF Out~u1 Power '-0 Wall (8

Ohm load. Wltllltss lhan 10'\
~,slortIOfl)

Af Oul~ul Impedance ~ to 16
"'m,

OG·5
SPECIFICATIONS
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MtaSll'llIi o\tturaq Inlelllll\ t_
bal. ~rllCJ :=0 I ~

". Ba. 10 MHz
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P_ ReqlllrmeRI So"","
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Following are a few of the
T5·8205· many exciting
features.
PLl' The T5-8 20 5 employs
the latest phase lock loop
circuitry, The sing le
conversion receiver section
performance offers superb
protecuon against unwanted
cross-modulation. And now
PLl allows the freq ue ncy to
remain the same when
sWItching sidebands (USB.
lS B. CW) and eliminates
having to recahbrate each
time .
DIGITAL READOUT' The
digital counter display is em­
ployed as an Integral part of
the VFO readout system .
Counter mixes the carrier VFO ,
and first heterodyne frequen­
cres to gIVe exact frequency .
Figures the frequency down
to 10 Hz and digital dIsplay

reads ou t to 100 Hz. Both
receive and transmit frequen­
cies are displayed in easy to
read, Kenwood Blue digits
SPEECH PROCESSOR' An
AF ci rcuit provides quick
time constant compression
using a true AF 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 IF pass­
band without changing the
receive frequency . Enables
the operator to ehminate
unwanted signals by moving
them out of the passband of
the receiver. ThIS feature
alone makes the TS-820S
a pacesetter.

"TtleTS-S20 and 00·' ...est~la....il ·
able sePl'ral~_



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 RII (Receiver Incremental
Tuning) circuit make the TS-600
another Kenwood " Pacesette r".

-

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

• •

An easy way to get on the 6
meter band with your TS-520 /
520S, TS-a20 /a20S and most
other transceivers . Simply plug
it in and you 're on ... full band
coverage with 10 watts output
on SSB and CWo

--
Experience the luxury of 450 MHz

at an economical price .
The TR-8300 otfers high quality
and superb performance as a result
of many years of improving VHF /
UHF design techniques. The trans-

•
ceiver is capable of F3 emission
on 23 crystal-controlled channels
(3 supplied) . The transmitter out­
put is 1Q watts .

The TR·83QO incorporates a 5
section helical resonator and a

two-pole crystal filter in the IF
section of the receiver for improved
intermodulation characteristics .
Receiver sensitivity , spu rious
response , and temperature
characteristics are excellent .



••

• •

Features : Digital readout with " Kenw ood Blue " digits·
High gain receiver pre-amp' 1 watt lower power switch'
Built in VOX, Semi-break in on CW· CW sidetcne •
Operates all modes : sse (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 to 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 tor your favorite charmer­
Transmit /Receive capability on 44 channels wIth 11 crystals .

• • •
Handsomely styled and a perfect companion to
the TS-700S . This unit provides you with the
extra versatility and the luxury of having a
second VFO in your shack. Great for split
frequency operation and for tun ing off fre­
quency to check the band . The function switch

on the VFO-700S selects the VFO in use and
the appropriate frequency is displayed on the
digital readout in the TS-700S . In addition a
momentary contact " f requency check " switch
allows you to spot check the frequency of the
VFO not in use .



••
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
Interterance. and give a 2-pole 10.7 MHz monolithic
crystal filter combine to give your TR-7400A outstand­
ing rece iver performance . lntermodulation character­
istics (Better than 66dS) , spurious (Better than -BOdS) ,
image rejection (Better than -lOdS), and a versatile
squelch system make the TR-7400A lOPS in its class .
Shown with the PS·8 power supplV

(Active fillers and Tone Burst Modules optional)

•

•

•

•

The high performance portable z-meter FM
transceiver . 14 6 -14 8 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.

-

-
This 100 channel PLL syn thesized 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 d igital frequency d isplay
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.
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Kenwood developed the T -5990 transmitter and R-S990
receiver tor the most diSCriminating amateur

The R-S990 .s the most complete recerver ever off&l'ed It ts
entirely solid-state. superbly reliable and compact. 11 CO\fi!r! the

full amateur band 10 through 160 meters, CW LSB USB

AM and FM
The T-5990 is solid-stale With the exception of only t ee
tubes. has built-in power supply and full metenng It operates

ON. lSB. USB and AM and . of course. is a perfect match to
the A·S990 receiver .
If you have never considered the advantages of opera ng 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 B

transceiver .

Compare the specs 01 the A-S990 and the T-5990 WIth any

other brand. Remember, the R-S99D is all solid state (and In­

cludes four filters) . Your choice will obviously be the Kenwood.. ...

•

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 ,
sse and CW • Features large, easy to read drum dials

WIth fast smooth dll!ll ecuco - Band spread is calibrated for
the 10 foreign broadcast bands . easily tuned with the use
of a built-in SOO KHz calib rato r · Automatic noise limiter·

3-way power supply system (AC/ Batter ies/Ellternal DC)
take It anyplace' Automatically switches to battery

power In the event of AC power failure .

••-



TR·2200A
TR-2200A
TR-2200A
All Models
TR·7400A
TS·700A; TR-7400A
All Models
All Models

Fo r " " woth

TA·7500 , , 10 0 Channel SyntheSIzed
2 M FM Transceiver

TA·8300 . 70 CM FM Transceiver
(450 M Hz)

TV-506 6 M Trensverter for
520 /820 /599 Series

HS-4 Headphone Set
MB·1 A.....Mountmg Bracket lor

TA-2200A
M C-50 . .. Desk M icrophone
PS· 5 , Power Supply for TR-B300
PS-6. , Power Supply for TA-750 0
PS·8 , , . Power Supply for TA- 7400A
VOX-3 VOX for TS·600/700A

Trio-Kenwood stocks a complete line of
.eplacement parts, eceessones. and manuals
for .11 Kenwood models

Meo-I.
RA·l
T90-0082-05
PB-1 5
E07-0403·05
see Service Manual
Sea Sarvice Menual
Specify Model
Specify Model

o."""Pt,on
Rubber Helica l Arttenn a
Telescoping Whip Antenna
NI-Cad Battery Pack (set)
4 Pin Mic. Connector
Active Filter Elements
Tone Burst Modules
AC Cables
DC Cables

R·300 General Coverage SWL Receiver

CC-29A . . 2 Meter Convener lor
R-599D

CC-69 . . .. 6 Meter Converter lor
R-5990

FM -59 9A , . f-M Filter for A-599D

TS-600 .... 6 M All M ode Transceiver
TS-70 0S .. ,2 M All M ode Digital

Transceiver
VFO-700S . .Remote VFO lo r T5-700S
SP-70 . . .. . Match ing Speaker for

TS-600 /700 Series
TA-2200A . 2 M Portable FM

Transceiver
T A-7 400A . 2 M Synthesized Deluxe

FM Transceiver

line eqlliPIHCHt tltot bewngs in ever!!
wdl equippedstatio«

TS·820 w ith Digital
Installed
10- 160 M Deluxe
Transceiver

OG·' Digital Frequency Display
for TS-820

VFO·820 ..Deluxe Aemote VFO for
for TS-8 20 / 8 205

CW-820 . 500 Hz CW Fil ter for
TS-820/8205

05-1A . DC·DC Converter for
520/820 Series

DK-520

520Sarie.
T5·520S ,
DG-5 ,

, 160-1 0 M Transceiver
.. Digi tal Frequency Display

for T5-520 Series
VFO-520..Remote VFO for T5-520

and TS·5205
. External Spea ker for
520 /820 Series

CW·520 . . 500 Hz CW Ftlter lor
TS·520 /5205

.Dlgltal Adaptor Kutcr
T5·520

5990 Series
R·5990 160-10 M Solid Slate

Receiver
80-10 M Matchmg
Transm1lter
External Speaker lor 5990
5et"l8S

5-599

f-S99D

=­-

The 1(et,*OOd HS-4 hNdphooe set MIdi
...-tIIty to .ny Ken*OOd mtoon. For
extended penodl of _ r. the HS-4 is comfort­
~ pMId«l end is eompletely «ljllltable , The
frequency 1'IltPO"Ie of the HS-4 is ~ilorad

'98C,heally tor arntte-u. communication UM.

(300 10 3000 Hz. B ohms) .

The' Me-SO dyn.m,c mlCrophoooe 1\101 been
deaogned upreuly for .rntteur mlQ 099"toon
.. a splendid Mldit;on 10 .oy Ken wood .n.ck.
Complete WIth PIT .nd LOCK .....tchn. ..-d •
mcrr>phone plug for ons~nt hoolt-up 10""'"
Kenwood .ig . En .", convertMl 10 hogh o' low
,mpedance (600 or SOle ohm).

TRIO-KENWOOD COMMUNICATIONS INC . ~KENWOOD
"'1 WEST WALNUT/COMPTON . CA 90220 '" ."'Jr' 'lin ill nmal"•• rno...
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from page 6

CB IN PERSPECT IVE

While a lot of a mateurs a re st ill
uptight ever CSers and their often
.....anton .....avs, others are busy .....er­
coming the cream of the CB crop into
amateur radio. About 8O'lIo of the ne.....
hams are coming from the CB ranks, a
hNYY percentage of those being the
highly illegal HFers. Oddly enoU!lh,
despite all sorts of _nings of dis­
aster, the new hams arl doing Quite
well.

But what about the manufacturers?
We are now seeing more and more of
the CB firms tu rning to amateur radio
... ho..... corne? tn this case we can
lau!tl, for the CB industry went to a
lot of expense and trouble to almost
mortally wound itself.

Back in the glorious days .....hen
everything was back-ordered and t he
manufacturers .....ere more worried
about completion of construction of
their new plants than anything else,
the bigwigs of the biz did invest some
money toward making their future
even rosier than it then appeared.
They could see the 23 channels then
available rapidly filling up and there
being not only a need for more
channels on 27 MHz, but also a need
for two to five megahertz for further"
CB development, as millions of people
got into the act.

The "donations" went to their
lobby in Washington. Here the money
was spent to put the pressure o n the
FCC for new bands and for 27 MHz

EDITORIAL BY WA YNE GREEN

expansion. When they ran into re­
sistance from the FCC, they then
went via the OTP (White House) to
fo rce the FCC to capitula te. It's
actually a bit more sordid than that,
but you get the idea.

Through TV, movies. records, and a
lot of nlW5Paper and magazine pub­
licity, the pressure was kept on to
keep CB growing ... and it did. Then
the plan 10 expand the 27 MHz band
_nt through the usual FCC hee~

dragging. which amateUrl are all too
familiar with, and suddenly the
country was faced with the choice of
buying a CB set which would be
virtually worthless in six mooths or
else waiting six months for the new
4G-channel sets, Sales of CB sets just
about stopped. while the factories in
Japan kepi grinding out t he 23­
channel sets to further bulge al ready·
bulging warehouses in the U.S.

By the time t he 4G-ehannel sets
could be purchased. the steam had
gonl out of the market and the
demand for the new sets never really
materialized. That lesson I'\IY;ng been
learned, the pressures for opening a
new CB in the' VHF or UHF binds
cooled qu;ckly. Of course, the IBck of
pressure has not stQppl!d the FCC
from its considerations in this line ...
these things move like a glacier and
are as difficult to stop. One of the last
th ings CB manufacturers and dealers
need now is a new Citizens Band.

One publisher, anxious to start a
new "Communicator" magazine, did
man&ge to pu ll the FCC to 8 halt by

writing in a nationallv-syndicated CB
column that the new band would lOOn
be announced. The FCC took this as a
challenge and t ab led the whole
matter. They are not about to be
pressured like that.

My plan to encourage ham clubs to
institute Novice classes has worked

well, and the result has been a sub­
stantial growth in 8fll8teurs ...
enough so the need for a Commun;·
cater class of license is no longer
important. The two reasons for the
Communic8tor proposal were to pro-

Continued on page 41

Oscar Orbits

145.85-145.95 MHz; Output
29.40-29.50 MHz.
Mode B Input
432_125-432.175 MHz; Out·
put 145.925-145.975 MHz.

OSCAR 6 : Input
145.90-146.00 MHz; OlJtput
29.45·29.55 MHz; Telemetry
beacon II 29.45 MHz.
OSCAR 7 Mode A: Input

The listed dilta tells you the time and place OSCAR (:'05515 the equator in an
ascending orbit lor the first time each diy. To calculate sucoessiw orbits, make
a list of the first omit number and the next twelve orbits for that day. List the
time of the fim orbit. Each successive orbit is 115 minules later (\Wi) hours 1_
five minutes!. The chart gives the longitude of the first crossing. Add 29° for
each succeeding orbit. When OSCAR is a$Ceflo:fing on the other side of the
world. it will descend oyer you. To find the equatorial desicending longitude.
sublract 166 degrees frem the ascending longitude. To find the time it passes
the north pole. add 29 minules to the time it passes the equator. You should be
able to hear OSCAR when it is within 45 degrees of you. The .siest way to do
this is to take a globe and draw a circle wilh a radius of 2480 miles (4000
kilometers) hem the home OTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line dra .....n
fro m San Francisco to Norfolk about 12 minutes after passing the equator.
Add about a minute fo r each 200 miles that you live nonh of this line. If
OSCAR P8S5es 15 degrees from you. 8dd another minute; at 30 degrees, three
minutes; at 45 degrees, ten minutes.

Orbits designated "X" are closed to qeneral use. "EO" are fl)l" educational
use. "BTN" orbits contain new5 bullet lOS. "0" orbits have 8 ten Watt erp limit.
"L" indicates link orbit. "N" or "S" indicates that Oscar 6 is available only on
northbound or southbound passes. Satellites are not available to users on "NA"
days.
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0100 :56
0000,16
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IPACING

EARNING

I just finished reading the letter
from Mark A. Clark WB4CSK in t he
September 73. He may be "just a
kid," but he has t he atti tude of a
mature adult and I agee with his
feelings 1ClC1\l1:.. There is no excuse for
lowering t icket requ irements to gain
strength in numbef1.

I am working toward my NOIIioe
now, and I want the sat isfllCtion of
earning it. I'm a CBer, somewhat
d isappointed with CB, and it 's my
observation that if 90% of the CB
operato~ knew more than how to key
the m ike and talk, we WOtJ ld have
much less trouble with RFI , ever­
mod u lation, splatter, and crude

~"-Amateur rad io doe$n't need th is
kind o f membersh ip.

Dave Dunsmoor KAHB1022
Wahpeton NO

known and are respected by all parties
concerned with the use of these
bands. Two meters. • I see it. ;s
where Ihe problem hes. No good
ar9Ument can be made thai FM usen
and repealer operators didn't need t he
e llt ra 1 MHz given on 2 - the pro blem
is going 10 be thai the 300 kHz that
are usable by the Tec h cress fo r AM,
SSB, CW, TV, RTTY , facsimile, and
EME fro m 145.5 to 145,8 MHz isnot
go ing 10 be enough. Generai class
license holders and above do far more
work ;n Ihe area above 145.0 MHZ at
present th.. in the 144 MHz portion,
due to the tremendous activity gen .
erlled by the Teeh ctess. You go
where the act ion is.

As I see it, the o nly answer is 10

open up the lower porncn of 2 meters
to Techs, The 500 kHz from 144 to
144.5 are probab ly adequate, when
combined with the 300 kHz fro m
145.5 to 145.8, to handle all modes
and uses . The botto m 100 or 50 kHz
could and probably should be reserved
for A1 only.

If the bottom of 2 is not opened to
t he Tecbs, I fo resee some real prob­
lems for all users of the band.

Jerry G. ShepMnl WB9YPW
Hoffman Est IL

Continued on page 32

I h8\le rece nt ly become a 5Ubscriber
to your magazi ne, .her belonging to
the ARRL fo r more years than I care
to reme mber.

1 enclose I letter which I wrote 10

OS T ...d which was returned t o me
with a copy of an old American
Medical Journal artiCle which merely
stlled the well· known facts th at some
later pacemakers have better shieldi ng
than some ea rlier models.

I had hoped that my experience
might at least stay on file for the
benef it of others who have the prob­
lem. Since receiv ing my letter back, I
have withdrawn my permission for
OST 10 use my ellper ienoes.

Perhaps I had better say thai when

1__----"

I__-----l

BRAVO

REAL P ROBLE MS

Regard ing the recent announce­
ment of the Rule and Order on FCC
docket # 21033 : I would like you to
consider supporti ng an addition to
th is co ntrO\lersial issue (It least in the
midwesd.

As I am not a Tech, I feel that I ern
less biased on the subject than most
Techs are - but I st ilt feel strongly
that the potent ial problems need Im­
mediate conside rat ion and llCt ion.

I am very d isturbed by the ta lk in
the weak signal portions of our VHF
bands o f a ec-cetled "war." Now, lIS in
many t imes in t he past, is tha t ime fo r
coooerenoe between all co ncerned,
not "war." Quot ing a recently ever­
heard comment on 145.1 MHz, "I' ll
th row my kW on the first repeater
input down here." Wu is • tWO-way
affa ir, . nd FMs hIlIIe kWs also.

In genertl, FMers and low band
operators whom I h8\le d iscussed th is
with rea lize that OXing, EME, Rny,
TV and sata llites use so me o f the VHF
spectrum, but they don't know ho w
much or where. They have been very
receptive Ind sympathetic to our
potent ial problems, and would sup­
port genl lemen's agreements andlor
pro posals to t he FCC to prevent the
potential problems.

My perwnal feeling is that the Rule
and Order ma kes sense, e llcept that it
did not go f. r enough. Gen tlemen's
agreements can so lve the problems of
220 MHz .nd up if they are made

Bill Sehlapf' t EP2GT
Tehr.... lr..

where it'S been 102' F. for the past
month. I've been a ham for abou t
seven years. and have had caltsigns
OOSGT and FBAZK. I now operate
here in Tehran wit h callsign EP2GT.
We also hlll/e I radio clu b here with
about 60 members. Some of these
members receive 73 by air mail from
their Amer ican companies, so I've
been able to keep up a bit on ham
radio activ ities through your fine
publicat io n.

BriIYO for you r October editorial,
" Can The QCWA Save Amateur
Radio?"

I am in accordance with you 100%
- this fine organization, above any
other, could d o the job that ham rad io
sadly needs.

I, regretfu ll y , am not a mem ber,
but a m jo ining ill soon ill possible.
Having been in ham rad io about 50
years, I guess I'm about d ue.

I Understl nd thai such an illus trious
genlleman ill Leo Meyerson has re­
cen tly been elec ted • I regional
d irector. Along with many good men
in just about f!Very walk of life , who
do not seek monetary gain and show
no discrimination toward old or new,
who else should represent us ellce pt
(as I hilYe mentioned p reYiously )
Wayne Green? . . .

Pllddy Lilbato W80 LU
Clftel.rd OH

IL----__I

1'----__'
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Rad io Society, Southern Californ i.
R&dio Te letype, MARS groups, and
others. We continue to be active in
community affairs, such as throu~

our hosting o f the annual volun teers
rec ogn it ion d . y (S u nd a y, 25
September 19771 for the Burbank
Red Cross. WfiLS is also coll ecti ng
donat ions of aluminum in 1977, and
spending the inco me to buy refresh,
merits fo r Red Cross blood donors in
Burbank. Our 12th annual convent ion
drew a little mo re than 3000
attendees, and we have reached the
point where we are considering •
n'lOYe to larger quarters. WfiLS has
served as th e receiving point fo r t he
ARRL Califo rnia Incoming OX OSL
Bureau during the last few years. and
it runs smoothly I'IOW with plenty of
help. W6LS soru received SASE s and
OX cards ilCcording to the first let ter
in the caltsign suffix, and we ship
packages to individual suffix so rters,
who are members o f other clubs in
ou r Los Angeles Area Council of
Amateur R&d io Clubs. We a re so
deeply involved in several major pro­
jects that our clubroom IooIts like.
combination storage room and junk
mop.

I have take<'! up Herb Brier's
(W9 AD) old battle to help new ama­
teurs t hrough the NOII ice column in
CO Magazine. As you may recall , I
have a lot of interest in the problems
faced by new amateurs in general and
Novices in particular. I ho pe to pro­
vide them with some help vi. thi s
column, although I rea lize it may no t
last long (since the FCC is making
noises about eliminating the NOIIioe
class of ticense}.

I establ ished ... amat eu r radio
operating award to prOllide a b it more
incen tive to new amateurs and to
honor our beagle dog (Tad) who $pent
more time at W6LS than most
members whi le he was alive. The Ten
American Districts certlficete is
increasingly popular with new ama·
teurs, and I h8\la already issued almost
1200 of them to amateurs in all states
III1 d about 50 count ries.

William WlIIsh W6DDB
LERC Amllteut Radio Club/W6LS

Burbank CA

I'm an air conditioning engineer
who's worked Ihe pas t year in Iran ,

Hi, Bill ... congratulations on thfl
column in CQ ... ¥1d son y WlI ...

oor o f the cltmifi.cJ businflSs th" B
days. We'll try to be sure to say hello
on our next trip our your way ••.
kHp up me good work with Novice
claues, - Ed.

'!' :. .., ..
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I have not seen • Cflveilt Emptor

section in 73 M~ifltl for iI loog
lime. If you no longer print ad$,
ignore the two typed below. However,
if you sti ll conduct this service . please
print the following ads:
CO and aST 1950·1915 issues for
sale. & nd SASE if ordering 73 , Ham
Radio, or o ther CO and a ST i$Sues.
One dollar minimum order. and all
;u ues ant 25ft each. including USA
shipping_ $end chronologie« (;Sf and
fuff ~rmenl to W6 LS. 2814 Empire.
BurlHnk CA 9 1504.
CffrlfiC4 re for prol'f!fl /'WOoWily nKJio
contlCrJ w it h ama teU!l in 111/ ten USA
call IIrt!i1$. Award suitable to frame,
and pro""n achiewmt!flts added on
request , SASE brings TAD data sheet
from W6LS, 28 14 Empire, BurbiJnk
CA 91504.

A$ you may remember, our club
has opeeeted II used amateu r rad io
magezine5 serv ice for lTlOfe than iI

decade. II WlIS your donation o f 13
M,jgIi;rinft th at enabled us to nan th is
project. We have sh ipped rTIOfe t han
JO(X) issues in one month, and we
seldom send less th8l1 300 magazines
during a month . Our magazine service
is apprec iated by amateurs, and we
have fi lled requests from every state
and about 40 countries. We often
receive very kind comments from
amateurs who are happy to receive
needed issues.. Our clu b is a nonprofit
organization, and we regu lar ly donate
" income" to worthwh ile causes • .
soci.ted with the I/lllIeur rad io
service. As is indicated in our ad, our
su~l ies of 73 and fMm RMJio issues
are alw.ys limited, and we have
actu.lly been completely ou t of them
severa l t imes in the last few years.

We hope you understand that you
and your staff are we lcome to drop in
at W6LS for unannounced visits when·
ever you are in our area. We are open
weekday evenings 4:30-5:30 pm and
7:30.9 :30 pm. Actually , W6LS is
open and active at IlIISt 30 hours per
Mek. PI.se extend our invitation to
your staH. We are p lNsed to see Bill
Plst lll" l"illk whenever he at tends an
_ nt at W6LS, and that is usually a
couple o f t imes per year.

W6LS is st ill as active as ever. We
help license about 300 ernateurs per
year in the courses our members
teech , including about 150 at W6 LS.
We act ively support amateur-related
activities, such as communicat ions for
Walk·A·Thons and Bik.A·Thons. We
have hosted repeate r ccotereoces the
last few years, a long wit h meeting5 of
other speci.1 interest grOU PS such •
SOWP, OCWA, OOTC, Ten-Fen lrner­
natiOr'lll, Southern California Antique
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VAESU Deluxe "101" Series
The Ultimate Station Combination

• FL-l01 Transmitter •

-

• •FR·101 Digital Readout Receiver

• Total Coverage: 160 thru 2 Meters with optional 6
and 2 Meter converters • Provision for all mode re­
ception; SSB, CWo AM, AnY, and FM with optional
filte rs and FM detector • Complete transceive cap­
ability with all 101 series equipment • Reliable,
plug-in circuit boards • Selectable fast or slow AGe
• Built-in, threshold adjustable, noise blanker
• Better than 1 KHz readout on all bands • Fixed
channel, crystal -controlled operation • ±5 KHz clar­
ifier • Built-in calibrator 25 or 100 KHz (selectable)
• Indicator lights for internal VFO and clarifier
• Built-in AC and 12V DC power supplyYEARS AHEAD WITH YAESU!

• 160 thru 10 Meter coverage with two auxiliary
bands • All mode operation: 5SB, CW, AM, and
FSK • 240 Watts PEP • Reliable, plug-in circuit
boards • Built-in AC supply • Built-in , fully ad­
justable VOX • Automatic break-in CW operation
with sidetone • Indicator light for internal VFO op­
eration • Provision for optional RF speech process­
or • Built-in final cooling fan

• •• •
YAESU FT-301 D AND ACCESSORIES-

EVERYTHING YOU WANT IN A COMPLETE HOME STATION
• FP-301 D AC Supply/Speaker/Digita l Clock/Automatic CW 1.0. • FT-301 D Transceiver, Digital Readout/All
Solid State/Broadbanded, No Tuning or Loading/160 thru 10 Meters/All Modes, USB, LSB, FSK, CWo & AM/
200 Watts PEP Input . FV·301 VFO, Split Frequency or Crystal Control/ l KHz Readout. YO-301 Monitor
Scope/All Mode Monitoring/ Range 1.8 to 54 MHzlTwo·Tone 1800-1900 Hz Generator.

era ro.
Yaesu Electronics Corp., 15954 Downey Ave. , Paramount, CA 90723. (213) 633·4007

Yaesu e ie ct romcs Corp.,Eastern Service Ctr.,613 Redna Ter., Cincinnat i, OH 45215
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Fig. 1.

FCC Math QSLsI

28.96600 mA
- 00.00046 mA

28.96554 mill iamps

003.02500 V
765.00000 V

+ 000.00096 V
768.02596 volts

You can fill in zeros if you want. And
note that 765 has an invisible decimal
point to its right. Any number in our
system has that invis ib le po int if none
is showing, and you have to make it
visible when doing computations. So
you might do t he problem:

3.025 V
765 V
+ 0.00096 V

seven tenths, because the 7 is in the
tenths column. 0.93250 is nine­
thousand three-hundred and twenty­
five ten-thousandths, because the 5 is
in the ten-thousandths column {vou
don't consider zeros to the right of
that last non-zero digit. 5 in this case).
0.035 is thirty-five thousandths be­
cause the 5 is in the thousandths
column. Using prefixes: 325 milliamps
(remember, milli means thousandths)
is 0.325 A. The 5 goes in the thou­
sandths column because it is the digit
to the right . 37 kilohms (remember,
kilo means thousands) is 37,000. The
7 is the digit to the right and so goes
into the thousands column. You'll
notice I snuck one in there. 37
kiiohms is not smaller than one!
Prefixed numbers fo llow the rule
whether larger or smaller than one.

Fig. 1 shows an unwieldly number,
86,732,174,626.908761435 (that's 86
billion, etc.I, with the names of each
column written above, just in case
you're not familiar with those names.
If you wish to test your knowledge,
you might try translat ing that
monstrous number completely into
words. (Check yourse lf against the
note at the end of this plece.}

You will no doubt recall that the
rules for adding and subtract ing
decimals are pretty simple. You just
keep the decimal points directly above
and below one another. 3.025 verts +
765 volts + 0.00096 volts becomes:

,-._252

Notice how those decimals are kept in
a straight line.

Subtractions are done pretty much
as you might expect. 28.966 milh­
amps _ 0.00046 milliamps becomes:

units are handled logically in com­
putations. With addition and subtree­
tion, you'll get the same units in the
answer as you had in the problem.
Wi th multiplication and division, you'll
drop some units or get new units, but
the units you dropped were canceled
out and the new units were just
"hidden" in the original units because
of the definition of those original
units. An example: Orive a car at 55
miles per hour for 3 hours and you've
gone 165 miles. What happened to the
hours? Here's what happened: 55
mileslhour x 3 hours" 165 miles
hours/hour. The hours canceled be­
cause they were in top and bottom.
Note also that when you say per, you
mean divide. 55 miles per hour means
55 miles/ I hour. That may seem
strange, but it all works out very nice
and logically.

Another example. 7 miles equals
36,960 feet. How's that? Miles and
feet are totally different units! Here's
what you didn't see. There are 5,280
feet per mile. So we have 7 miles
times 5,280 feet/1 mile. The miles
cancel and we get 36.960 feet. That
kind of thing goes on all the time in
electronics. You just take the dis­
appearance and reappearance of un its
for granted when a multiplicat ion or
div ision is involved.

Now some decimal stuff. There's
just no way of avoiding it, though we
have skirted around it so far. Perhaps
99% of computations in electronics
require good working knowledge of
our decimal system.

A decimal system is a ten system
(from the Latin decem, meaning ten).
Every time you move to the left, you
multiply by ten; every time you move
to t he right, you divide by ten. In the
number 777.7, the left-hand 7 is ten
times bigger \han the 7 to its right.
That one, in 'turn, is ten times bigger
than the one to its right, and so on.
777.7 means 7 hundreds + 7 tens + 7
ones +7 tent hs, 700 + 70 + 7 + 7/10.

Naming numbers in our decimal
system can be kind of tricky, because
the re's a variety of ways, all meaning
the same thing. 7,700 can be named
seven thousand seven hundred, or
seventy-seven hundred. 0.025 is nor­
mally named 25 thousandths, though
it means 2 hundredths and 5 rrcu­
sandths. Loo k at the fraction equiva­
lent, and you can see why. 2/100 +
5/1000 .. 20/1000 + 5/1000 ~

2511000. Normally numbers smaller
than one are named by the last digit
to the right. 0.7 (by the way, a zero is
usually stuck in before the decimal
point just to make sure everyone
understands it is a dec imal point we
are dealing with and not a period or
something, and that there are no other
dig its to the left of the decimall is

indeed. Milli and kilo (and the mega
we saw in our last lesson) are ex­
amples. They are hooked onto the
front of a unit word and completely
change the size of that unit. Milli, for
example, means thousandths, kilo
means thousands, mega means
millions. So 25 mA is 25 thousandths
of an Amp ~0.025 Al. Notice how
much shorter the phrase 25 milliamps
is than t he phrase 25 thousandths of
an Amp. Also note that with 0.025
you're into decimals, whereas with 25
you are not. Learning to work with
prefixes, abbreviations and other
shortcuts is mighty important in elec­
tronics computations, unless you
don't mind tak ing up lots of space and
time in computations that could be
done with d ispatch.

But to finish our problems, we now
know that 25 milliamps is 0.025
Amps, something that we can plug
into our formula even if we have not
yet learned shortcut ways of handling
decimals. R .. Ell becomes R ..
5/0.025 for our problem. Dividing
bottom into top, we get 200. So 200
Ohms is the resistance we want.

Let's check our work. To do so,
we'll again use Ohm's Law, but the
configuration E - IR. If we've done
our work correctly, 5 volts should
equal 25 mA t imes 200 Ohms.
Multiply 0.025 x 200 and, sure
enough, up comes 5. We must have
done things the right way.
~1 8;~fo r e we jump back into prefixes

..end decimals to tie things together for
this installment of our series, let's take
further note of units of measurement,
since, as we've already seen, keeping
these units straight in our work is
pretty important. Notice how we
multiplied Amps and Ohms together
to get volts! Wow, all different unitsl
That often happens with multiptlca­
tion and division. The un its of
measurement of the answer may be
entire ly different from those of the
problem. That's not true of addition
and subtraction. If I add so many
Ohms plus so many Ohms, I' ll get
Ohms in my answer. If I subtract so
many volts from so many volts, I'll get
volts in my answer. The reason you
get different units with division and
multiplication is that units cancel just
like numbers cancel: $ x 7/$ x 9 ..
719. The fives cancel. Or else one unit
of measurement is defined in terms of
other units so that they can be inter·
changed with those other units and
you're still dealing with the same
reality. The thing to remember is that

John F. Leahy WB6CKN
P.O. Box 539
Gonzales CA 93926

In this installment, we'll leisurely
play around with Ohm's Law and tie
up some loose ends from Part 1.

First, to Ohm's Law. Probably the
simplest statement is: voltage· cur­
rent )( resistance. In symbols, E ~ IR
(remember, it's not necessary to put a
multiplication sign between letters].
And what it means is that the instan­
taneous voltage or pressure across a
purely res istant circuit equals the
amount of current flowing times the
resistance offered to that flow. I used
the words "instantaneous" and
"purely resistant" to take care of ae as
well as de c ircuitry, The further you
get into electronics, t he more you SI!(!
of such bothersome little distinctions.
Things are just never simple!

Let's now do some algebraic
wiggling like we did in Part 1. If E '"
IA (back to playing with number
equations if necessary). then I '" E/R
and R ~ Ell. Which is to say that the
current in a purely resistive circuit
equals the voltage (pressure) divided
by the resistance (the greater the
voltage and the less the resistance, the
more the current, just like a hose
carrying water), and the resistance in
the circuit equals the voltage divided
by the current (the greater the voltage
and the less the current, the greater
the resistance must be).

Now an example: Suppose you
wanted to develop 5 volts across a
resistor that carried 25 milliamps
(mA) of current. What size resistor
would you need? Here we're looking
for the R of our fo rmula. A good way
to remember the Ohm's Law formulas
is simp ly to note that E, voltage, is
always on top, never on the bottom of
the fraction. R " Ell, then, is the form
we want here. But there's a problem.
The formula works for Ohms, volts
and Amps (Amperesl, whereas here
we have milliamps. Using the proper
units is always a critical factor in these
problems, as it is in any measurement
situation. You might be 6 feet tall.
You most certainly are:~not 6 inches
tall. The number (6 in this case)
means nothing unless it's hooked up
with the correct unit of measurement.
So in our problem milliamps are no
good if we want our answer in Ohms
{but, as we shall see, they are fine if
we want our answer in kifohms}.

But this again brings up the subject
of prefixes, which is quite a subject
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R ~ 750
.330

Work and An._rs 10 Eu,ei_

(1)(al

Now try this exercise. O1eck your·
self against the work and answers at
rbe end of the colomn.
«I) Solve for the unknown using
Ohm's Law:
(a\ 750 V, 330 mA, R-?
(b) 470 n , 11 rnA, E -?
(<:l 18 V. 2200 c. I - ?
(21 In the same w~ that we d id
777.7, break down this number:
17.352, ....
A"'_t; Ej!l>Hi~ bi llion seven hundred
Ihi rly-I"", million one ttundred .....nly·fo ur
lhousand .i~ h undred I_my.. i ~ .,>tJ ni ....
hundred eighl mill ion ",Yen hundred .i~ly·

0.... lhousand lour hundred Ih iny·f i...
billionlhs l

lel I ~ ----.!!­
"""

.00818
220011 B.00000

" ecc--­"""",>00
moo

""

l b) E · 4 70 ~ 0. 01 1

Ans_ : 0 .0081 BAm I" or 8. 18 mAo

(21 1 len + 7 ones + 3 1em ln + 5llundrectttw.
+ 2 ttIo.....-dths. or

10+ 1 +1~ + 1 ~ " ~

The.e • • 3 liteimal p1_ in 0.011. SO lhe
a...."'. is 5.170 or !i.17 Voll$.

II" best to ' ound ...._. Oul lO 2300 0"....

'>0."
'>0

em"'.

2.272
3301750.000

"0
soo
sec
'400

"""'"see
'40

Exampl es
7 pF means 7 picofarads, 0.000000000007 farads
5 ps means 5 picoseconds, 0.000000000005 seconds
1 ns means 1 nanosecond, 0.()()()J0Cl001 seconds
3 nF means 3 nenofareds. 0.000000003 farads
8 p F means 8 microfarads. 0.000008 farads
9 ps means 9 microseconds, 0.000009 seconds
6 j,l V means 6 micrO\lolts. 0.()()()()()6 volts
4 p H means 4 microhenrys, 0.000004 Henrys
2 mA means 2 milliamps. 0.002 Amps (Amperes)
5 mV means 5 m illivolts , 0.005 volts
7 mW means 7 milliwatts. 0.007 Watts
3 mH means 3 m illihenrys, 0.003 Henrys
1 ms means 1 millisecond . 0.001 second
6 em mea'lS 6 centimeters, 0 .06 meters
9 km means 9 kilometer1, 9O(X) meters
8 kV means 8 kilovolts, 8000 volts
4 kW means 4 kilow-ms. 4000 Wans
2 kn means 2 kilohms, 2000 Ohms
3 kS means 3 kilobucks, S3OOO!
5 Mn means 5 megohms, 5,OCO,OOO Ohms
7 MW means 7 megawatts. 7,000.000 WatlS
6 MV means 6 megavolt$, 6,000.OCO IIO lts

in electronics. If thi1 was an Ohm's
Law problem. an answer of 2700
Ohms would be plenty eccerate in
~.~

Let's try another problem, in Ofdel'
to see where the last rule applies: 12.6
volts + 47 kiloh ms lremember, that 's
47 ,OOO Ohmsl.

47,OOOTT2ll

(5) 470001TIl'"
Rules : Notice that rules 1,2,3, and 4
do not apply, since the decimal point
is alffllKiy to the right in 47,000. This
brings us to 5, 6 and 1. And note that
to apply 6, we first mlJ5t use role 7.
m 47000)12.600000
Rule: To get J.digit accuracy, we have
to add 5 zeros to the 12.6.
(6} 268

470(0)12.600000
94000
320000
2 82000

380000
376000

4000
Rule: Notfl whflfe thar first digir of
the answer goes (above thfl Iilst digit
to the right thilt you are dividing toto
that first·step). Very important! Also
impor~nt: KHP digits dirllCtly above
or billow thil corrllCt digits in the
subtraction process. That helps avoid
errors.
(81.000268
Rule: If you didn't INve t/ttt space
for the 3 zeros, )IOUI' ansWfJl' would be
inco" ect.

Oor Ohm's Law answer is O,OC0268
Amps. which is 0.258 milliamps or
268 m icroamps.

These d ivisions can get mighty
hairy . That 's why next time we' ll get
into some pretty clever methods for
handling divisions and a lot of th ings
that are simply too d iff icult ot her­
wise.

This br ings us finally to abbrevia­
tions and pref ixl!'5. Look over the
Tab le 1 above rMher cerefully. There
are other abbreviations and prefixes,
but these ere the (Ommen ones. It' ll
be QUite useful to hIVe these stashed
away in your mind for future reter­
erce.

thoosandths

hondredths
thousands

millions

Table t, Common ab~viations and prefixes.

centi
kilo

milli

M

m

c
k

Rule: If necessary to get a decent­
sind answer, add zeros to the right o f
t~ decimal point in the dividend. (We
added one here, even though it was
not neceuary. )

Rule: If applicable, fill in the splICe
between the decimal point and the
first digit to the right with zeros. (This
does not apply here, but will in tile
next problem )

(1) 00069.
Rule: Mo..e the decimal point o f the
divisor (the number you are dividing
by) all the O'II!IY to the right.
121 69.
Rule: Drop the unnecessary zeros.
(3) 69
Rule: Let the decitmli point become
invisible,
(4)187300.
Rule: Move the decimal point of the
dividend (the number you Me dividing
into) the $<Ime number of places to
the right 8$ you did for the divisor.
Add 8$ many zeros to the right 8$
necessary to do this.
(5) 69) 187300.

Rule: Put the problem together with
these new numbers and set a decimal
point for the answer directly above
the point in the dividend.

27 14.4
(6) 69) 187300.0

138
(7) ~3

' 83
(8) 1110

69
-,-rn

276
-,;{O

276

"Rule: Paying no further attention to
the decimal point, proceed with the
division 8$ you would with any other
division, puning each digit of the
answer above the f8$t digit to the right
of the digit or digits you just divided
into.

In the above problem. _ stopped
d iv iding after gett ing one decimal
place in oor answer. Actually. _
could have stopped a lot sooner.
Remember IPart II that you $eldom
need more than 2· or 3-d ig it accuracy

L..:Il,;J LJJIJJ.o.I

om
....rna f1\JlS

OF _

'1lTIIl
WOOlJ)

Abbreviation Prefix Size

p pee trillionths

NEW BOOK
n nano billionths

, micro millionths

Note the ZetOS we threw imo both
those problems. It 's o ft en quite
helpfu l to throw in or take out zeros
like that. (Of cou rse, you u n 't do it
in the midd le 01 a number or bet~
the dec imal point and ,;lme o th er
d igit$. 706 is not the same as 76.
0.009 is not the same as 0.9 , 73,000 is
not the Silme 11$ 7311 On ly zeFl;lS at the
extreme ri<jlt or left can receive that
kind of treatment.

0.0069118.73

Mult iply ing decimals is simp le
enough. Just multiply as though there
were no dec imal point, then count up
the number of dec imal places in both
the numbers you mu ltipl ied and add
those two counts. That's how many
places are in the answer. Example:
0.000037 Amps x 26,000 Ohms might
be done simply:

Decimal division is more difficult.
We'll do a couple problems and state
the rule at the same t ime. Problem:
l a 73 volts + 6.9 milliamps (remem­
ber, that's 0.0069 Amps!.

There are 00 decimal places in 26 ,000,
but there a re 6 in 0.000037. So there
will be a + 6, o r 6 places in our
answer. It becomes 0,962000, o r,
dropping those unnecessa ry zeros to
t he right , simply 0.962. lOf course,
you have to count t he 6 places while
t he zeros are still tbere.I If that was an
Ohm's law problem, our answer is
0 ,962 volts.

26,000",
182000
78000
962000

20
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circuits, such as eutostart or cha racter
recoqrution, have been tossed about.
Lately, an entire new generation of
converters based on phase locked loop
technology has arisen. Still , the vast
majority 01 hams active on ATTY got
their start on circuits such as covered
this month. Only after one under­
stands the Iundarnentals can one
branch out into new areas. We'll ex­
plore some of those branches anothe r
time.

A card from Don Griffith WB~OU

was received, asking lor a more de­
ta iled explanation 01 "space." Let's
see what I can do.

Consider a wire with a voltage on it.
This voltage can be either on or off.
We will call t he "on" state " 1" and
the "off" state "0". Now, if we start
to turn the voltage on and off in a
coded sequence, such as the Baudot
teletype code, the line will demon­
strate a pattern 01 rapidly changing ts
and Ds. By convention, it has become
customary to call t he "1" "mark" and
the "0" "space." Although I used
ON-OFF voltages in this example, it
could have been OFF ·ON keying,
pos itive and negative, high and low, or
changes in ac or rf frequency. The
words "mark" and "space" denote a
logic state difference, just as do ''1''
and "0". "Space" has nothing t o do
with the "space" character on a tele­
type. Any system in which a signal is
coded as two states could have a
"mark" and "space," even Morse
code!

An overview of transmitting circuits
is up for next time. Meanwhile, if
anyone has specific points or ques­
t ions for luture columns, please send
them to me at the above address, or in
care of 73.

A more advanced approach is to use
th is basic circuit twice, on both the
mark and space signals. By using
filters t uned to the appropriate fre­
quencies, each tone may be directed
through a detector. and to kevers
which would alternate polarity for
mark and space. A special relay, called
a "polar relay," can be driven off this
alternating s ignal to key the loop. This
scheme b ecame known as the
"W2PAT" convener, after its daddy,
and is block-<l iagrammed in Fig. 4.
With a "combiner" stage added to
dispense with the polar re lay and key
the loop directly, this circuit remains
an easy-to-understand way to get into
ATTY reception.

Upon this foundation comes a
whole raft of demodulato r designs.
Thoughts and concepts such as limiter
vs. limiterless detectors, AM vs. FM
techniques, and mu ltiple ot her refine­
ments have been debated. Additional

is set to reproduce t he 2 kHz tones
rather than speech. For those of you
wi th crystal btos (such as the Heath­
kits). a third bfo rock should be used
to provide t he appropriate ollset.

By the way, rece iving schemes are
availab le which convert not to aud io,
but to t he receive r i-f frequency,
typically 455 kHz, and demodulate
from t here. These systems are anal ­
ogOUS t o those covered here, but will
not be specifically discussed.

So, how do you get the "tweedte­
dee" to key your Model 15? Let's
take a giant step backward. Ae­
member ON-OFF keying? I told you
that would come in useful! Look at
the block diag ram in Fig. 2. A tone
arriving at the input is "detected,"
i.e., rectif ied, and applied to a keying
stage. The keying stage is an e lectronic
switch that is c losed in the absence of
a signal, but opens when such a signal
is input. Feeding an ON·OF F keyed
space signal into this primitive con­
vener would produce a usable output,
or, by keying a relay to Invert the
s ignal , on-off mark keying cou ld be
used.

Of course, we don't use ON-OFF
keying, t hough, so what can we do?
The simplest thing is to tune the HF
receiver bfo so that the mark fre­
quency is zero beat. The audio is t hen
an B50 Hz (or 170 Hz) ON-OFF
keyed space tone. and can be decoded
by the practical circuit shown in Fig.
3. This is one of the circuits con­
structed and used at WA3AJR during
the mid-1 960s.

FOR THOSE TOO YOUNG TO
REMEMBE R .. .. THIS IS A
TUBE!

20000

1----' 00 '

,
,-,

USUAL BFO INJECTI ON
jFl'EOUENCY FOR LSB

I EFFECTIVE BFO
I INJECT ION FIIEOUENCY
: FOR RTlY,,,,

When operating AFSK, you are pre­
sented with two audio tones, on stan­
dard frequencies (2975 Hz and 2125
Hz), regardless of the rf carrier fre­
quency. FSK, however, presents two
rf "tones" which, while their relation­
ship is standard l850 Hz or 170 Hz
apart), may be any of an infini te
number of discrete frequencies.

Logically, our f irst task. is to con­
vert the FSK into something stan­
dard ized for decoding - AF5K ! Fig. 1
illustrates how one obtains the proper
frequencies. Note that the FSK is
tuned much in the manner of Tower
sideband, but that the bfo frequency

lOOKca
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Marc f. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 2/133

AUOIO INPUT

Fig. 1.

Ham curiosity being what it is, I'm
sure any of you with HF receivers
have chanced across funny-sound ing
signals on the low end 01 80 or 20. By
now, you should be aware that the
"tweedle-tweedle-dee" you hear is
FSK ATTY. This month we shall
investigate, in general terms, methods
01 decoding transmitted ATTY.

To begin with, recall that there are
two methods 01 transmitting ATTY
presently in use: FSK and AFSK .

RTTY Loop

,

r-'
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FILTER -0--+I- -'-
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Editor:
Robert B,ker WB2GFE
15 Windw r Dr.
Atco NJ 08004

CONNECTICUT esc PARTY
Starts: 2000 GMT Saturday,

Decamber 3
Ends: 0200 GMT MarKley,

December 5
Rest Period: 0500 to 1200 GMT

December 4
Th e Cand lewood ARA has moved

its 15th CT OSC party from the
trad itional fi rst of May to the f irst
weekefld o f December in an etten to
find a time when band condi tions are
fw orable and when o ther events are
minimal. Phone and CW are co n­
sidered to be the SlIme contest. Stll-

ARR l 160 METER CONTEST
Starts : 2200 GMT Fridlly ,

December 2
Ends: 1600 GMT Sunday,

December 4
The 7th annual ARRl 160 Meter

Contest is open to all amatN'" on CW
only. Multi·operator work is per­
mitted and scores will be listed $epa.

rately in the results. but they will not
be eligible for certificates.
EXCHANGE:

RST and ARRl section or country_
SCORING:

QS05 with amateu'" in an ARRL
section count 2 points; oses with
amateurs oot in an ARRl tl!C1ion are
wonh 5 points. OX to OX O5Os do
not count. Multiplier is the total
number of ARR l sections (74), VE8,
and foreign countries worked.
AWA RDS:

Certificata will be awarded for
section and non-WIVE country high
SCOrl!'S. Diyision high 1COres will have
thei r section award endorsed with an
appropriate seal.
FORMS:

It is suggested that contest forms be
obtained from the AR Rl, 225 Main
si, Newington CT 06 111. Check
sheets are not required. but a penal ty
of 3 add it ional contacts will be made
for each duplicate contact.

These rules were taken from last
year's contest. For complete rules, see
the November issue o f OST.

22

Do<~5
Dec lG-11

Dec 17·18
Do< 31
... 1978 ...
...., 14
Fib 11·12
Aug 19-20

t ions may be worked once on each
band and mode. Out-of-state portables
and mobila operating in CT are re­
quested to iden tify themselves iIS

such. Cou nt ies certif icates wal be
awarded to each station working all 8
CT cocones,
EXCHANGE:

OSC number, ASfT I, and AAAl
section o r CT county.
FREOUENCfES:

SS8 - 3925, 7250, 14300. 21375,
28540.

CW - 40 kHz up f rom bottom of
each band.
SCORING:

Non-CT statiorno multiply total
number 01 CT oses by number o f CT
counties worked (8 max.], CT stat ions
multiply to tal number of OSCs by
number o f AAA l sect ions and prov­
inces. Additional OX contacts count
for OSO points. but only o ne OX
mu lti plier is allowed overall. 0101,
the club statio n, wilt be operat ing CW
on odd hours, and SSB on !!Yen hours,
and counts as 5 oses o n each band
and mode.
ENTRIES:

l ogs must show category, date,
time (GMT), calls, numbers, bands.
eso points. and c laimed scores.
Enclose a large SASE for results, Send
logs, post marked by Jan. 15, to
CAAA, cia Fred Porter W1VH, 169
Carmen Hill Rd. Nr, 2. New Milford
CT 06176.

TOPS CW CONT EST
Starts: 1800 GMT

Satu rday, December 3
Ends: 1800 GMT

Sunday, December 4
General call is "CO OMF ," Entry

classes for single/mu lti·operator. Use
3.5 to 3.6 MHz band only; use low
end of band for DX·CW onlyl
EXCHANGE:

AST and seria l number from 00 1.
SCORING :

Contacts with own country • 1
point ; each call area in W/K , VENa,
VK, and UA count as separate coun-

AARl 160 Meter Contest
TOPS~ Comest
AiI_ander Volta Any Contest
EA PhOfllJ Comest
Connecticut aso Party
ARAll0 Met.- Contest
EA ~Contest

HA OX Comest
SOWP CW Olristmes party
Straight Key Night

Hunh"9 lions in the Air Contest
Ten·Ten Int..national Net Winter OSO Party
NJ OSO Party

tnes, Contacts with stat ions in same
cont inenl count 2 points, other con­
t inents • 5 points. Contacts w ith HO
station GW8WJ or GW6AO counl 25
points. Total score is total number o f
eso points times number of prefilCes
worked (as per WPX award rules!.
ENTRIES:

Send logs to Peter Lumb G3 1AM,
14 linton Gardens, Bury Saint
Edmunds. Suffolk IP33 20Z, United
Kil"lgdom.

How about some US participation
this year 1 There wasn't a single entry
from No rth AmericCl last yeer!

ALEXANDER VOLTA nt-rv OX
CONTEST

Starts: 1200 GMT Saturday,
Oeotmber 3

Ends: 1200 GMT Sunday,
December 4

Two-way ATTY cont<lCts between
S1at iorno of the same country are not
valid. All 2·way ATTY contacts with
stat ions in one's own l one win CO!Jnt
2 points: those outside o ne' s own
zone co un t for points in accordance
wit h the elCchange points table. All
2·way Any contllCls made on 7 MHz
are worth double; those on 3.5 or 28
MHz are wor th tr iple points. Stat ions
may only be worked once per band. A
multipl ier of one is given for each
country contacted on each band.
Total score i5 total exchange points
times the total number of multipliers
t imes the t01B1 the total number of
OSCs, Italian bonus points are added
last - 1(XX) points for each I/ IS/IT
contact on all bands. Note: Each US.
Canadian, and Australian District will
be considered a separate country!
Exchanqe consists of message number,
AST, and zone, Use one log per band.
Log forms, score sheets and exchenqe
points table are available for l ACs.
LOg5 must be rscaived before Jan. 20,
1978, to qualify (ad visab le to use air
malll . Send logs and score sheets to :
A. V, ATTY OX Contest Comm ittee,
SSB & Rny Club, PO Box 144,
22 100 Como, Italy.

This contest is o pen to SWl
RnYers as well, and the seme rules
apply as used for transmitt ing sta­
t ions ; a separat e results table will be
made fo r thew entries. Contest awards
include callbooks, plaques, books, etc.
In addition , points and posit ions
ach i!!Yed in this contest will be yalid
for inclusion in the "World ATTY
Championship"lor 1977.

Club sta tion 12110 will transmit a
special mesSlge for 10 minutes at
2350 GMT Satu rday, December 3, on
21.100 MHz at 300 Watts 170 Hz
FSK, 45 bOlud, A $pl!Cial prize will be
forwarded each amateu r submitting a
copy of the message tra nsmitted.

AARl 10 METER CONTEST
Starts: 1200 GMT Saturday,

December 10

End s: 2359 GMT Sunday,
December 11

The contest is open to all amateurs
worldwide. All 0S0s must lake place
on 10 mete rs. and OSCAR osas are
valid . Each stat ion can be worked on
phone'la-phone and CW·to-CW, and
an yone can work anyone. All CW
cootects must be made between 28.0
and 28.5 MHz, unles1i working
t tvough OSCAA . When operating on
10 mete rs, please lMIid the OSCA A
downlin k lrequencies.

CLASSES:
Entr i~ will be classified iIS either

single- or rnotupte-operatoe stations.
Multip le- transm itt er $lations are not
allowed.

EXCHANGE:
All WNE statiorno will send RS(T)

and state or province. Others will send
AS fTl and consecutive serial number
starting with 001. Stations that are
not land-based will send AS(n and
ITU Regio n 0, 2 o r 31. The Distr ict
of Columbia is count ed iIS part o f
Mary land.

SCORING :
Each completed OSO counts 2

points. or 4 points if with a WorK
Novice. The mu ltiplier is th e sum of
the tota l number o f states. Canadian
call areas [max. 9 ), ARRL countr ies
(no t US or Canada), and lTU regions
f rom non-land-based statio ns. Fina l
score is the sum of the eso points
times the total multiplier.

AWARDS:
A certificate will be awarded to the

highest scoring single·operator station
in each secuon. Canadian call area,
and foreign country. Region awards
fo r non-land-based stations, and
awards lor multi -operator and Noyice
stations wi lt be issued if warranted.

FORMS:
It is suggested that co nt est for m, be

obtained before the co nt est from the
AAA l., 225 Main s., Newingto n CT
06111 ; inc lude an SASE. Check shee ts
are not requ ired, but a pena lty of 3
add it iona l contacts will be made for
each d uplicate contact .

These rules loWre taken from last
year's contest. For complete rules, see
the November issue o f OST.

HUNGAR IAN OX CONTEST
Starts: 1600 GMT Saturday,

December 10
Ends: 1600 GMT Sunday,

December 11
(Unofficial)

The contest is sponsored by the
Hungaria n Aadioamateur Society and
is open to any licensed radio arnatll!Ur.
All amateur bands from 80 to 10
met ers may be used on ON only.
General call is " TEST HA," while
Hungari ans will !jive "'TEST WW:'
Entri~ may be in any of the following
etesses: single co, single band; single
op, multi-band; or multi-op, multi­
band.



RESU LTS O F T HE T EN·T EN INTERNATIONAL NET
SUMMER OSC PARTY - J ULY 16- 17, 1977

~ ES U LIS
Single Opstations: 4 VE4VV 197/371
U.S. District VE40Y 116/221

1 W1MR 346/655 6 VE6BCC 73/139
WA10HS 260/493 7 VE7CMK 223/414

2 WA2YYT 548/1013 VE3CXL/7 39174
K2FW 525/967 OX

3 W3RJ 104111871 ZF1AK 105/199
WA3YRM 800/1460 KP4DON 20/39

4 K4XS 1046/1897 LU7FAG 86/162
W84CHK 716/1316 LU6DMZ 45/84

5 WA5JOU 555/1057 DK5UG 11 /16
W5RRR 404/777 JH3BJG 2/4

6 WA6LLW 350/641 JR3GDY 1/2
W6ED 336/638 VK4JP 52/62

7 WB7NCD 448/825
CW Winners:WB7AEB 414/772

B W88FAG 507/937 W5S0W 72/93

WBBEDG 253/485
W84NWG 23/29

9 WA91XF 4181784
N9DP 8/10

WA9POY 2841539 Chapter Winners:• WB00HV 719/1335 Colorado 10·10 6942/13425
K0JN 632/1178 White House 6347/12144

Multi·Op: Gateway 5599/10819
W9NlN 501/925 Bay Area 5634/10653

VE District Devil's Triangle 412117769
1 VE1ASU 1221229 Mo-Kan Termers 3338/6366
2 VE2DZO 252/445 CATT 3304/6293

VE2ADZ 109/206 North Georgia 2588/4815
3 VE3HHS 125/233 So. California 2458/4636

VE3JHA 69/134 LIARS 2366/4513

~ ESU LIS
9,328
16,352
1,586
10,896
2,187

3.171
2,000
1.748
1,674

Ocean W82VWW
Passaic N2SU
Somerset WA2EJZ
Sussex W82KBH
Union WB2FUE
Top oor-ot-nsee scores:
K3UEI E. PA
W2TNO/l NH
W6ZT/3 W. PA
W2FVS NYC-L1

2,970
30,690
546
12.208
5.292
16,400
64,253
17,697
8,360

RESULTS OF 1977 NJ 050 PARTY

WA2GMQ
N2MM
W2VMX
K2TA
N2CQ
W2GD
WA2NPP
WB2GXR
WA2EPK

NJ winners:
Bergen
Burlington
Cape May
Essex
Gloucester
Humerooo
Middlesex
Monmouth
Morris
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soon as possible to the ARR L, 225
Main Street, Newington CT 061 11.

TRI·STATE CERTIFICATE
Award is for working stations in the

Trl-States of Connecticut, Massachu·
setts, and Rhode Island. Contacts
must be made on or after Jan. 1,
1977. W/Kl stations must work three
stations from each state; other call
areas and OX stations work one sta­
tion from each state. aSLs must be in
your possession, but need not be sent
with applicat ion. Cards may, however,
be requested later. Log will consist of
date, time, call, name, state. The
award is open to all amateurs on all
bands; hand·written endorsements are
available on request. Send logs and
$2.00 check or money order to: Tri­
State Amateur Radio Club, Award
Committee, 80x 213A Rl, Thompson
CT 06277.

WO RKED AL L NEW ENGLAND
AWARD

For wo rking stations in each of the
6 New England states on 50 MHz
band or higher. Endorsements on
request for all ATV, SSB , CW,
OSCAR, etc. All contacts must be on
or after Jan. 1, 1976. W/Kl stations
work two stations from each state,
other work only one station in each
state. Send log consisting of date,
time, call, name, and state, along with
check or money order for $ 1.50 (OX
send 2 IRCs) to: Worked All New
England Awa rd. Ronald Pariseau,
Chairman, Rl Box 213A, Thompson
CT 06277. Make checks payable to
Ron Pariseau, Chairman.

1971 CW CHRISTMAS PARTY
The Society of Wireless Pioneers

(SOWP) is plann ing a membership
Christmas on-the-air CW asa Party
for the weekend of December 17 and
18, 1977. The party will cover the full
GMT period to allow members around
the W<,lrld to participate. This will be
the second Chr istmas on-the-a ir party
held by the Society.

The purpose of the affair will be to
give members an opportunity to meet
on the air and to exchange Season's
Greetings. There will be no formal
exchange requirements and no need
for members to submit logs, etc.

All members with amateur licenses
are being encouraged to take part. The
call will be ca SOWP. While there will
be no certificates Of other awards
given, everyone wIlo takes part will be
a winner by having an opportunity to
renew old friendships, establish new
ones, and continue a camaraderie
developed over the years.

Suggested frequencies for the party
are 55 kHz up from the low end of
each amateur band. Additiona l info r­
mation about this party and the
Society can be obtained from the
Party Coordinator, Bill Willmot
K4TF , 1630 Venus Street, Merritt
Island, Florida 32952.

ARRL STRAIGHT KEY NIGHT
0100-0700 GMT Sunday,

Ja nua ry 1
Check QST for any changes in the

ru les!
Basically, rules require the use of a

straight key only. Send "SKN" in­
stead of "RST" during OSQs, to help
identify contest stations. On BO-40-20
meters, try 060 to 080 kHz up from
the bottom edge of the band. On
Novice bands, try 10 kHz up from the
bottom of the Novice band. After the
contest period, send a list of calls 01
the stations contacted during the con­
test period, plus your vote for the
best fist heard. Please mail entries as

EXCHANGE:
RST and continuous seria l number

from 001. Alter the ir signal report,
Hungarian stations will give a two­
letter code for their location (county)
as follows: BA, BP, BE, BN, BO, CS,
FE, GY, HA, HE, KO, NO, PE, SA,
SO,SZ, TO,VA,VE,ZA.

SCORING:
Each HA OSO counts 1 point. The

same station may be worked only
once per band. Each different HA
county worked counts 1 multiplier
point per band. Final score is total
OSO points times sum of mu ltiplier
points from each band.

ENTRIES:
Logs must be made in usual form

with summary sheet and signed
declaration . They should be mailed
within 6 weeks after the contest t o:
Radio Amateur League of Budapest,
H-1553 Budapest, P.O. Box 2,
Hungary.

AWARDS:
Certificates to first place station

from each country in each class or
section. Additional places if wer­
ranted.
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New Products

_._ .. -

NEW 1978 RADIO SHACK
CATALOG =289 ISSUED

The new 1978 Radio ShKk (At..
log. the company's 30th consecutive
issue. is now available from Radio
Shack stores and dea lers, I'\IIt ionwide.

The 164-page catalog includes 100
tcu-cc tce pages descr ibing the
company's exclusive line of products
for home entertainment, hobbyists.
CBers, and experimenters..

An insert card in the catalog intro­
duces Radio Shack's new TRS·eo
Microcomputer System, which. ec­
cording to Radio Shack president
L.ewis Kornfeld. is "the most impor·
tant product ever offered by Radio
Shack."

"The TRS-80's importance." Korn·
feld stated, "goes far beyond the mere
design, construction, and sale of tbe
fine piece of electronic merchandise.
Primarily. it signifies the dawn of the
microcompute r age in respect to avail­
ability and affo rdability to ord inary
people, schools. and businesses every'
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The Modal 51·101 features 4 \1,
digits of resolution from 0.1 Hz to 16
MHz . A high stability internal
reference oscillator, ! 10 PPM CNfI( the
temperltura "nge 0-500 C. Ind fast
progrlmming highlight th is versat ile
innrument. The $ynthesizer prcwides a
continuously ~junable 50 Ohm TIL
output. The unit is completely solid
nate Ind incorporates I rugged power
supply for high reliabil ity.

Power requirements are 115 or 230
V ec, rear panel switch selectable, at 5
W maximum consumption. The SI­
101 is housed in an attractive 8.50" W
x 3.20" H x 9.00" D enclO$ure.

An indunry standard RETMA rack
mount adaptor, as well as a ! 1 PPM
reference oscillator, are offered as op­
t ions. Custom configuratiOfls are avail­
eble from the factory.

Price of the Syntest SI·l01 fre·
cueecv synthesizer is $459.00 in unit
quanti ties lind availability is stock to
30 days. SyMeH, 169 Mil/ham Street,
Marlboro MA 0 1752.

TERMINAL STRIPS FOR
PC BOARDS

The T5 series of terminal strips
prnvides solderless termination of wire
le~ via positive screw·activated
clamping action. St rips are available
with 4, 8, or 12 positions. and
accommodate wire sizes 14·30 AWG
0, 8.(). 25mml. Pins are sitver-ptated
brass, .040 inch (1mm) diameter, on
.200 inch (5mm) centers. Featu res
include unbreakable polyamid bodies
and ccnsecutivelv numbered ter­
minals. Rated 10 Amps at 300 V. In
stock for immediate delivery from
O.K. Machine and Tool Corporation,
3455 Conner Street, Bronx, New
York 10475.

SYNTEST SI-l0 l
FREQUEN CY SYNTHESIZER

The Svntest Corporation Model 51·
101 frequency synthesizer prov ides
excellent general purpose performance
al low cost. Typ ical applications for
the Svntest 51·101 instrument include
use as a calibration standard for test
instrumentation. as a precision pro­
grammable clock for systems use, and
for the alignment of active filters.

"ADD3701CCN" is $1 1.95 when
purchased in lots of 100. Delivery is
from stock. National Semiconductor,
2900 Semiconductor DriWl, SantI
Clara CA 95051.

THIRD HAND
That's what you need when you are

working on PC boards - they just
won't hold still. One of our readers
out in Hawaii came up with a little
clamp arrangement (which is being
rrarketed by a firm in California)
called the Jrd Hand. You clamp cne
part of it to your table, anything from
3/4" to 1%" thick, and then clamp
the other part of the gadget to the PC
board. There is a piano hinge between
the two parts so you can flip the PC
board over and work on both sides.

It sells for $6.95 plus po$t8gII. tax,
ete. 3rd HInd, 80)( 60579, Sacr.
menta CA 95860.

SING LE CMOS CH IP MAKES
INEXPENSIVE 3-3/4 DIGIT

PA NEL METER

A new addition 101M National
Semiconductor data conYerlion line is
the " AD0 3 7Ql," a single CMOS true­
grated c ircuit which requ irll1 only •
display, an external voltage reference.
i1nd a digit dr iver 10 form a campl"l
3-3/4 digit DVM (digitll VQllmeter)
that reads up to 3.999 unilL

ManuflCtured using standard CMOS
technology, the ADD3101 is an Ill:"
tel'lded-range version of Nltio,..r,
"AD0350, " 3~ digit DVM inuo.
duced earl ier th is V_. with read il'lllS
up to 1.999. The additiol'llt range of
the new DVM chip 'll.p.-.ds ttle appli­
cations of the device into __ where
I reading of 1.999 i5ll't high enough,
such as_i~t _ u...ment on bltn­
room ilCalll1 and meawrernerrt of de­
grees of rotation or temperlllu',.

The AD03701 utiti zes • l ingle
five-volt supply to drive a mult iplexed
Sl!'tf'~enl output d irect ly, and
f8iltures different i,l input protection
to 200 volts. Overrlnge condition is
displayed by " +OFL." or "-{)FL" indio
cation, dependirog upon whether the
input voltage is posit ive or negative.

The 3701 also feltures auto-polar·
ity and an on-ehip clock that elimi·
nates the need for an external signal
timing circuit. This internal oscillator
can be set by an external RC network,
or the O!ICiliator can be driven from an
external frequency source,

When using the external RC ret­
work, a square wave output is avail·
able. It is important to note that great
care has been taken 10 synchronize
digit miltiplexing with the AID ceo­
version timing. to eliminate no ise
from power supply transients.

A pulse modulation eoeroctc­
digital conversion method is used,
requiring no external precision com­
ponents. The seven·segment outputs
are capable of delivering up to 40
milliamps per segment, making the
AOD3701 ideally suited to drive 0.5­
inch and 0.7 ·inch common cathode
L.ED displayl. The price of the model

NllrioNl~tor'lADD3lO' lingm CMOS chip.
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Photo. by La.ry l ...y WA2INM

price, it's welt wofth the money.
Those amateurs who own the FM- OX
will sett le for noth ing e lse. That says a
lot in itself.

Not that two meters is the only
interest of Ed Clegg end his company.
Two meters in many pl.::es is getting
really crowded. With an eye to the
future, about five years ago Oegg was
the first on the market with a 220
MHz radio designed and priced fo r the

Continulld on page 55
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WA6ITF 'Y1"I the lIIIOrlrJ'slarge$t coIl«riOfl of FM-DXs, . 1rHdy for dfiiwry.

Ed a.w -llI'Vit:ing """'t htI _Is.

Onfl of the complete service facilities at Clegg's LanclISter PA factory.

Top of the Clegg 2 meter line is the
FM-DX, a radio that has become a
legend in its own t ime. Fully digitally
synthesized with 40 Watts out and
coyerage from 143.5 to 148.5 MHz,
len ing the OWn&r work MARS services
if he is so assoc iated, alOflll with every
other feature that the w id two meter
FM enthusiast might warn texeeor I
bu ilt-in tone patH, the FM-OX is a
radio apprec iated by many dlscriml­
nating amateurs. It's not ine" pensive,
but even at its approxlrnate $600

that set the industry and si" meters
both o n their pro~erbial earl, ""
pecially when it came on the market
at a price that was half of Iflything
comp.able.

The 9ger was not the first redia
from Clegjl, nor W85 it to be the last.
Fact is. Ed Clegjl W85 designing and
marketing VHF communication
equipment for emetecr llSI! well be­
fore most of the competition con­
sidered it fashionable. T he 9ger was
my first perianal exposure to t he
famous "Clagg line," aline of amateur
VH F equipment t hat down through
the years has erwevs managed to stay
a jump or two ahead of competitors.
There _ the Thor VI - 80 Watts
AM with a VFO thilt automatically
tracked the trlnsmitter to the receiver
(commonplace today in HF and VHF
SSB, but th is WIS the early si"ties and
si" AMI. SSB eame to six in the
mid-si"ties. I nd one of the fim entries
was the Veous end its matching
Apollo linear amplifier. And who can
ever forget the Cadillac of VHF - the
redia twins that meant you were o n
the top - the Clew Zeus trllnsmitter
and matching Interceptor receiver.

When we found FM and two
meterl. Clegg had already d iscovered
it. The AM 22er gave way quick ly to
the 22er FM, which eventually itself
gave way to the fir$! fully synthesized
radio to hit the US marketplace - the
famoYs FM·27, 27A, and 278. These
radios, five to seYl!n yearl old, still
bring a preny penny at resale time.
The FM-27 series of radios _ de­
signed to 1851 IS lo ng as two meters
lasu. regardless of what band plan or
split may be in use. It would work
anywhere, and that sold it. Soon
though, in many cities, two meterl
was bulging at the seams with activity.
What to do? Move up, up to 220 MHz,
Again. Clegg was first with his FM·21,
a radio t hat used but o ne c rystal to
get both Ihe transmit and receive
channels. The FM-21 that. , . we're
here .. , the time has flown.

Not one to tarry, larry set to work
phot09"aphing everyone and every·
thing in sight while I sat down to
eyeball with Ed. We spoke of many
things _ pending flJlemaking,. the
AAMA organizatiOfl thet Ed is •
member of, II'Id finally, the current
line of equipment. No matter how
much or how little yOU have to spend,
there is a radio in the Clegg line to fill
your need. AM has given way to FM,
and the entire line shows this. Two
meters? We start with the MK-3 ­
f ift ee n Watts and t welve channels in a
neat little box that comes complete
with mic, mic hanger, and mounting
bracket. The receiver is double ccnver­
sian and the price is well under the
5200 mark.

Want to be able to work any
chaMe! you desire and neYer haw to
purchase I crystal? Clegg has two
rad ios that will meet your criteria. At
around the S350 mark, there is the
FM·28. For your money, you \Il't full
144 to 148 MHz coyerage, LeO read­
out, 600 kHz up/down for repeater
use, option of other offsets, 5 kHz
split ability for repeaters on tertiary
channels, and one of the best
sounding transmitterl found on the air
these days,

where, even for per$Onal use and
enleruinment.

"Secondarily, the TR$.80 $hou ld
coovince milliol1$ of fOlks thai Rad io
ShKk is a technological company as
well. , market ing company."

The new catalog , Iso includes
coupons offer ing two 5upert,pes,
e ither reet-tc-reet, 8-track certridge, or
cesserte, for the price of coe. two
poBox kits for the price of one, and
any of the company's project boards
for half price.

Among the new items introduced in
the catalog are 4o-chan ne l Aeali$lic
CB two·way radios and a selection of
electronic calculatorl ranging in price
from sa.88 to 5109.95 for a recharge·
ab le print ing ca lculator with full
_o<y.

The new catalog also lists hundreds
of speci,lized e lectronics items, pa rts
~ .::cessories, tools, tubes, semicon­
ductorl, wire and cable, int ercoms,
microphonl!1, t imers, blJtteries, and a
complete lib rary of Aadio Shack's
own books on electron ics and related
subjecl1,

Aadio Sheek's 19 78 Catalog =289
is a~ailable free on request from Aadio
Sheek stores an d dealers, nationwide.

Aadio Shac k, a division of Tandy
Corporation (NYS El. has more than
6,000 stores and deeiers in all 50
states and Canada, and near ly 500
stom overseas operat ing under the
name Tandy International ElectrOflics.
T,nd y Co rporation, 26" W,sr
S,Vflflth Str.t, Fort Worth TX
16'01.

CLEGG COMMUNICATIONS
PROFilE

It _s a nice day in early May, a
nice day to take a ride from Valley
Stream, New York, where I was
staying, to a more pleasant place.
Early in t he morning, I drove into
Brooklyn to pick up Larry, who had
agreed to leave his homemade corn­
puter for the day and act as my
photographer on this assignment. Our
destination some 90 miles a_y ­
lancaster, Peoosylvania, the home of
Clegjl Communications and the man
behind the name, Mr. Edw¥d T . Clegg
W3LOY,

The three-hour ride from Brooklyn
gaYe us I chance to remin isce about
the old days, the time when VHF
meant si" meter AM, a t ime when
Clegg reigned supreme. I can re­
member it !IS if it were ye1iterday,
though it's now ever 16 years ago. I
remember my very first transceiver ­
a rather pretty gray and white box
that ran 7 Watts at 100% modulation
and featured a super sensitive state­
of-the-art (of that day) receiver that
ga~e the popular receiver/converter
combinations a good run for the
money. I remember placing this little
be" ato p Larry's SX·28 and Techcraft
conYl!rter to make a comp.ison. I can
even p icture the e"pression5 o n our
faces when we found that the trans­
c:ei....... could hear 85 well 81 the Tech­
craft SX-28 combo, Not I very lCien­
l ific test, I will admit, but for. pair of
teer"l/l9er5, it was all we needed to be
convinced. The radio we literally fell
in love with was known as the 9ger,
and it came from the man WI! would
soon see. The Clegg 9ger - a radio
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Looking West
8111 Par~""k WA61TF
24854· C Nt1~11 AWl'_
N.whMI CA 91321

The MWI.bout 21033 lim reoK:hed
this If" .t .bout 7:30 pm on the
evening 01 September 23, in the lorm
of a telephone call from Jay O'Brien
W6GO to Jim Hendershot WA6VQP,
current seAA ehairman. It took
everyone Quite by wrprisl.

TH E BIG CHANGE IS ON TWO
Probably of most $ignificancl to

the a~er'9' ham is the de regulation of
a second lubband on two meters fo r
eerev co mmunication . This does not
mean that repeaters must be placed in
the segment from 144.5 to 145.5
MHz. Rat her, it gives us the option to
do so jf WI wish. In deregulating this
new suDband. the FCC has alarmed
many of the amateurs who specialize
in other a$pKU 01 VHF. such lIS SSB,
EME experimentation. and local AM
rag chewing. Needless to say. these
people "'-v, been less than enthu·
simic about th;" change, ilnd in some
,rlas organized non-FM groups haw
. lrNdy deel,red "war" on llnY
'ttO!'l11pl to ch¥1nelize this portion of
two meters ,nd assign repeaterl to it.
While no FM group wants $Uch ,
ccntrcetencn to develop, it is likely
to happen in some cteces.

Coordinators probaDly face their
biggest challenge yet. Not only must
they deal with the needs of those
amateu rs involved in relay communi·
cation, b ut Ihey also will have to
come to terms with non-relay-orien ted
group$. Remember, dur ing t he ea rly
days of coo rdina t ion, councils we re
dea ling for the most par t wit h soec­
trurn that was usually vacant and
unused.

Groups of amateurs involved in
non ·relly communication have
banded together (Wei" recent years in
an effort to preserve their special
interests and help tester the growth of
$Uch interests. A well-known and soc­
ceuful Texas o rganizatio n of th is kind
is Sidewinders-On-Two. Here In

Southern Cllifornia , we now have •
local chapter of SWOT, and this
organiution ha"s been growing. To do
well , the coord ina to r of today must
deal with the needs of the non-relay·
oriented amateurs on a basis equal to
thaI of those involved in FM relay
communication.

TWO METER BAND PLANS

In the five days since the deregula·
ticn , several potential band plans have
bee n proposed. There is the right­
side-up 20 kHz plan with built- in
pro tect io n for non- FM i n ter~ts. at.
ready adopted by the Northern Ama­
teu r Relay Council at a meeting on
9/25/77 , at least two 30 k Hz plans
following the system used between
146 10 148 MHz (wilh the only
difference between t he two being
which way the 15 kHz splits will go l,
and , finally, the proposal that 100

26

kHz trltlslators, rather t han repeillen,
stw:lu ld be coord inated within that
spectrum so as to be compat ible with
ex iuing and future act ivity. Only the
NARC 20 kHz plan and the trans lator
ide. take any great pain s to protect
t he interest of alread y existing
activity. The other plans seem to look
out mainly for the welfare of those
invo lved in repeaters.

As outlined by Jay O'Brien W6GO,
here is the NARC plan, alon g with
their reasons for adopt ing it: There
would be twenty repeat er channels
with 6 00 kHz in put -output spacing.
144.9 thro ugh 145.1 MHz would be
left open for d irect (simp lex ) cern­
mu nicat ion of an y kind. Repeater
inputs would be 144.51 t hro ugh
144.89 MHz. Repeater OUtPUI$ would
be 145.11 thro ugh 145.49 MHz.
Channel spacing would be 20 kHz.

Rat ionale : 11 since the FCC did not
anow the Technic ian SSB activity to
relocate to 144.0 MHz, the present
ectivity at 145.0 MHz is respected by

the provision of the 200 kHz non· FM
band; 2 ) channel spacing was selected
to provide 20 completely usable
chllnne-ls SJ*:ed 20 kHz, instead of 26
unsatisfactory channels spaced 15 kHz
- they were persuaded not to repeat
the 15 kHz spacing error made
in the 146 to 148 MHz band; 31 input
low was chosen to place possible
intermodulation prodUCI$ in the re­
peater band rat he r than in the 144,0
to 144 .5 or 145.5 to 146 MHz seg­
ments.

As far as "band plans" go, this is
the first to be ad opted by any cccrcr­
nation group. It' s a good one teo::h·
nolcqlcatlv-spea kinq, and tries to serve
the needs o f the no n· FMer. To date,
it's t he only o ne t hat has met with
any degree of acceptance from the
ncr-FM amateu r community .

While NAR C went out of its way to
give crcrecnco to non· FM interests,
not everyone has. Fo r instance, a plan
similer to the NARC ptan calls for the
same 20 repeaters, the same 200 kHz
inlout separation, and the same 20
kHz spacing between systems - but it
also specifica lly channel izes 144.9 to
145.1 aga in on a 2O-kHz·between·
channels basis for FM point·to-point
communication only. Th is is ;t selfish
attitude, and one that any sane c0­

ordmetor must avoid like the plag..te.
Adoption of channelized FM oper..
l ion in the 144.9 to 145.1 spectrum
would lead to wars.

There has been but one good 30
kHz plan to date. It calls for 30 kHz
between systems, 6 00 kHz be tween
input and output, inverted 15 k Hz
channels fo r ad ditional repeaters, and
a non- FM simplex band betwet!n ln­
p uts and outputs. The majo r pro blem
with this is twofold. First , while
yielding a total of 26 possible addi ·
t io nal repeater pairs. past experience
has pro~n that 15 kHz splits, even
when inVi!rted, are marginal at best ,
The 15 k Hz split was born out of
necessity in the 146 to 148 MHz
spectrum , when we ran out of 30 kHz

pairs. The east coast went right-side­
up, placing the setectivitv burden on
the user's receiver , while out west we
wenl inverted. feeling Ihat it was
easier for repeaters to solve these
problems than for thousands of usetl.
Time has proven us right, llnd even the
AR RL now endorses the inver ted
plan. However, since we have a chance
to do it right this t ime, why not do it
right? 30 kHz with 15 kHz spl iu gives
Quantity, but wouldn't WI do better
with 20 quality systems?

THE LINEAR TRANSLATOR
ISSUE

Do we really need more 2m FM
repeaters? Here in Southern Cali·
tcmte, and in some Tex as circles as
well, consideration is being given to
the implementation of coordinated
100 k Hz linear t ranslators compatible
with any and all modes of operation
that an y amateur might want to USl!.
Unli ke with Channelized repeater
opera tion, translators permit an ama·
teur to "roam free," VFO-<:ontrolled,
to locate t he person or persons he
may choose to eso with .

In essence, a translator is a wide
band repeater that has the Ibility to
"repeat" indi vid ual signals it hears in
one given segment of spectrum, o n an
individ ual basis, to a specific point
with in another given segment of spec:­
trum. A good example o f this is the
OSCAR satellites. These spiICIICl"aft
contain translators which listen on
430 MHz or two meters and " repeat"
inc/M du¥ signals heard back to Earth
on either two meters or 10 meters,
depending upon the mode in which
the OSCAR is functioned.

Translators in the amateur service
have previously been erossbeec. like
OSCA R. Are in-hand translators pos­
sible for a 600 kHz separation be­
tween inp ut and output? Experts dis·
agree. It would be a challenge worthy
of amateur rad io pioneers ,

220: TWO METERS,
YOU'RE NOT ALONE !

While th is deregulation will not
affect 220 in many places for a whi le.
here in Southem Cll ifornia WI are
already into mult iple coordinations in
that band. For some t ime, the SCRA
has been under pressure to start the
coordinat ion of repeaters below
222.30 MHz. There has also been an
opposing pressure from non·repeater
groups such as the Los Angelll$ 220
Association. So where do we put all
the link and control channe ls _ nted
on 220? There is no room on 450 for
them, and there is already a lot of
money tied up In equipment.
Southern California already has over
300 repeaters operational on 146 and
220. Just how many more systems are
needed, anyhow? Every week, the
SCR A gets at least a half dozen
requests for repeate r frequencies on
146 o r 220. Most of these requests are
for wide coverage systems rat her than
the local type (which are rea lly wha t
are needed). Where do you pulthem~

What do you say to them? When will
it end?

On 220, simplex is alive and well in
the form of the 220 Rag and Tec h
Net . These chaps are determined to

perpetrate the current SCRA band
p lan. They make no bones about it;
they will not accepl further relay
operat ions, other than remote bese
stations which are compat ible with
simplex. At present, they are about
equal in number to the repeater en·
thus iasts, llnd just as technologically
competent. The SCRA and 220 sim­
plexers have been gett ing along well
with each other so f,r . This may be an
area in which the translator concept
might work. This problem is already
in the hands of Tom Rutherford's
SCRA 220 Technical Committee and
the delegates of the 220 simplell.
group.

WHERE'S 450 IN ALL TH IS ~

With the emphasis on tWO meters
and 220, the simultaneo us de regula­
tion of 420 to 450 MHz ha5 been lost
in all t his. What about 4501 What will
happen there~ The Southern Cali·
tomta Repeat er and Remote Base
Associat io n, which coordinates the
420 to 450 MH z spectrum, has issued
no comment to date . The unofficial
input indica tes that li tt le will change.
UHF relay enthusiasts lIIIem qu ite
e lated at the deregulat ion aspects of
portable and mobile operat ion of
aux iliary link stations, as this is enpor­
tllnt to successful remote bese system
operation. Otherwi., local UHF
people involved in relay oommunice­
t ion have been ve-rv silen t on the
entire issue.

GooDBVE WR

I can still remember the verbal
abuse a imed at the FCC in the early
' 70s when we found out that we had
to get a special WR call for our
repeaters. We hated them at first .. .
but . .. 10 and behold ... now that
t he t ime has come to place t hem to
rest. . what 's this? .. . abuse again!

THE FINAL WRAPUP

Obviously, this h/l$ been written in
great haste. It 's been based upon
personal contacts with amateurs
around the nation /1$ well as here in
Cll ifomia. If it seems to dwell on
what Californ ia faces and how it's
meeting the new challenge that is
inherent to th is deregu lat ion, it's only
because Cllifomia rea ll y typifies what
is probably happening nationwide.
Since I am part of it, it is easier to be
accurate in writ ing about it. I am sure
that in these pages, now and in
coming months, you will be reading
much about the feelings of others on
all that has transpired.

If I seem down o n repeater ex ­
pansion, it's only because I really
wonder just how many repeaters any
one area needs to serve its amateur
population.

Perhaps it's t ime that we amateurs
take another step forwa rd and do
something truiy constructive, some­
th ing t hat a mateurs generations from
now wi ll loo k back upon with pride.
Whether it be translators o r some
other exotic device not dreamed of
yet, the FCC has given the amateur 01
1977 a chance to be a!lllin looked
upon as the technologica l commu­
n ication leader. It 's in our hands.
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I t 's that time of year again ... plan

your holiday gift qiving and hope
that the gift you select is the right size
and shape and color for the receiver as
well as the right price for your pocket­
book ... You're reading 73 now . . .
You know what a big, thick informative
magazine it is ... And there will be no
size , shape or color problem . " The
price is right too! Twelve issues for o nly
$15. And well reduce the price of the

second and third gift one year subscrip­
tions too . . . Only $14 per year for the
second gift subscription and only $12
per year for the third gift sub. Think
about it, all those articles, projects and
Wayne's provocative editorials to boot.
And all those ads with bargains, bar­
gains, bargains!

C ertainly one (or more) of your
friends is interested in hamming

and would appreciate your thought­
fulness in arranging for a copy of 73 to
be delivered to his mailbox every month
for a whole year. Not sure if your firend
is a subscriber or not? We 'll check for
you . . . Be sure to include the call
letters if at all possible. For notification
of your gift to reach it s destination
before Christmas, please mail your
subscription orders to us no later than
December 5th.

1

-'.
o Don 't kno w

Zip _

Address _

Cal 1 _

Please mail second gift subscript io n ($14) to :
Name _

C; ty _

Sta te _

:u ANY HAM who's hinting can gi" this ad to a fdend., a " fdendly "mind,," of what he really wants for a gift.~

r - - - - - - - - - --- - - - - - - - --T - - - - ------------ --
I YES, I WANT TO GIVE 73 MAGAZINE ONE YEAR I YES, I WANT TO GIVE 73 MAGAZINE ONE YEAR l
I SUBSCRIPTION GIFTS. I SUBSCRIPTION GIFTS.

I I
I Please mail first gift subscription ($15) to : I
I Name I
I Call I
I II Address I

I City I
I State Zip I
I :
I 0 New 0 Renewal/E xtens io n D Don't know I 0 New 0 Renewal/ Extens ion 0 Don 't kno w

f.t----------- ----~----------- -- - - -
,- Sign the card (s) as fo llows: A i YES I WANT TO GIVE 73 MAGAZINE ONE YEAR

I I ' SUBSCRIPTION GIFTS.
Enclosed (Total ) $ 0 Cash 0 Check 0 Money Order I

I Bill : 0 American Express 0 BankAmericard I . .. . .
I 0 Master Charge _ Interbank # Please mall third gift subscrtptton ($12) to :
I Card # Exp. date ~ Name _

I Si gnature I Call _

I FOR CREDIT CA RD PURCHASES, PLEASE COMPLETE I

I
THE FOLLOWING : 73 /12n7 I Address. _

I
City _

I Name Call I
I Address I State Zip, _

~t~ state ziP ~~New _ _0 Ren'::'I/ E xte ns io~__~_~_ _
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FCC
DOCKET 21033

1. Repeater, 8Ulllili.ry link and con·
tra l "nions eliminated.

- Immediate ''''11 on filing reo
peat'r, 8Ullililry link ...d control
nation license applicatiol'l'.
- Application, for new repeaters
o n file d ismissed.

2. Portable and mobile operation of
IUllilierv links approved.
3. No more "WR" cilisigni lor ste­
tions in repeater oper-'ion.
4. Stal ions ope"ling • repeaters
have 10 identify with the word " te­

pHIfer" on phone or the len ers
"RPTN on CW, in _ition to the
ttltion ellI,ign.
5. Sunions ope"ling • 8UK;liary
links h.... to identify with the word
"aukiliary" on phone or the letten
"AUX N on CWo in .sdit;on to the
st.tion catl,;gn.
6. 10 interval increased from 5 to 10
m inu tes.
7 . Transmissio ns from open-access
eu t om atleallv-contrclted repeaters
nelld no longer be monitored or re­
corded.
8. 144.5-145.5 MHz and all fre­
quencies above 220 MHz made avail­
.ble for I'l!l'"tlI" (ellcept 435-438
MHd.
9, Tedlnicial'lS lliWn privileges on
144.5·1 45.0 MHz.
10. No action on priority in ft.
queocy use, efl!.

" ART 97---AIUT[Ufl IIIAOIO~

51mplifylrll ttle 1.Jc:emJ"I1oI'ld Opwnion of
Compln System. of 9tftIoM e nd Modi·
Mrw RepJa~Subbl""- In _ "mat....
liadTo s.nnc.

AGENCY: Federal CommwUC"aUe>no
CommlMlon.

ACTION: Pinal NIea.
SUMMARY: The FCC II reviling ltll
amateur ""dio rulN to eliminate "'POlo­
r.. te licenses fDr repe.. ter. ..u.xIUary link.
and control ItaUOlIII. We ate II.lso aIIo­
tatlna additional frequenclel for ama·
teur repeater operatIOn. and ..e .. re
mal<1na: mlnw re....1oIIa 01 r,he N1eI ODD'
cemJna kJQJnI: and Idl!lluncaUoll. for
Ita'lN'4 b:I ~r QPeT&Uoa and re­
moteIl' «:c\nllled ItaUonl. AdOPUoIl of
U- ru1eI 'II1ll atlord .....teur lX---=
treater 1ler.1bllJt:1 b:I thtir openUOlla..

8UPPT FMFNTARY LNPORMATION:
In the matlet' of Derec'U1&UOa of Part
'1 of the Commtuloa'a RWeI to dlnpUt,.
the 1kenIlnl and opentlon of I.'OIDI>Iel<
..,..tema and .tatlona and IDOdlfJ re­
PKtft" ...bbvldo In the Amateur RadIO
servlce (Docket 21(133. RM-UM, RY_
2180 . , ~POrt aDd Or<lu (ProcO'fd1n1
Termlnated l ,

AdOPted: 8eotember 21, 1171.

Relea..ed: 8ePtember 27, 1171.
WHAT 1.$ Tn.o: n'CKe"OUMlI OF

Tnlll P1tOCUD'lfG?
I. In .. Notice of InqUiry and Not1ce of

Pnlpoaed Rule Mal<lna In Docket 21(133
re~ J lUluary 6, 1111, U trR 2OlI1
nl'/l ). the Comm1llllon IICted partlallr
In reopoaae to rule malr.1nf: peUtiODl Rl4_
2M4 and RM_211lO, . ubnut.ted by MMB.
Oonlon ~hl<lllni'"and WWIam P. Kel ·
..,. and 'ree Middle Atlulue PM and
~tft"councUIT-JolARC). I'eIoP'!''Un!­
b", and~ OIl Ita o-n moUon. 'lbe
cammlllkm propaoed lU~tantl&l. re­
NIooa to Part n or Ita Rulea. 41 CP.R.
n .I , et.. ....... COIlOml1nl' the lloet>sinc
and openUoll. of ~ter, .IP.lIlarr 1I.nI<.
and. cont.rol staUono In the Amateur Ra­
<Uo &nlce. Other~ concerned
the 1I.......1na and OPfraUoa of remotelY
cooU"Olled staUOJUIIn the Amateur Berv­
lee. COmmentll on our proPQllllll nte due
nO l.ter than N>rII I . le77. ~p1r rom­
mento were due no l.. ter thlln April 15.

"

un. 'ltle deedll"" for the 1Ubm_ of
ftpb' _menta .... IUllIeIltlefItlJ ..a­
tend.,;! br U>e CItlef ot the Commlaslolll 'l
8alet)t and 8Pedal Radio 8f'n1oeI BU­
resu to APrl1 211. U77, We are n01f pre·
PWed to tate IICUon on our pro~ In
thlo vroeeedJnI'.

WKU W.o:u TIll Co»"'U'ON'.
8PZCTnc l'ltOP()IU.U?

2. In OUr Notlce of'Inqulry Ind NlItlce
of PnlPOlled R ule Makln, ln thll proc""'d .
lll/l, we m llde .. number of propon.1I eon­
cernlng the UCm.1n1 . nd oper.lIon of
eomplex IYltemIJ Of _taUonlln the Am a ­
teur 8f'rme, whleh. It lIdopted In their
enu~t)t, ,,"'ouJd have hlld .. lkr!l1leo.nt
Impa.e\ On amateur ueen.1n., Brlelb
summartzed, OW' propoao.1s In Docket
~IOU wereu followa,

a. We proPOled to eUmlnate ..~t~

l~ for repeater. ..lailIarr lInk. • nd
oontl'ol _UO.... Opentlo.......... oon·
dQCWcl br ItICh .tal:lolll WOIl1cI be Dfl'­
mllted aU renlalnln.- amateur alatloDl
1ftthout prior CommlIIkm foPllF'O"'&l un­
_ IWIF fonna of ltatlorl llPf'J'IUon to be
r.:n-n U ""re1N'llter openUonw and ....IP..
W...,. ope...tIorI~.

b. We PfOJ:>()led no kmre. 10 require
that IUl applicant 1flIh1n( to opooral.. a
rll<\l0 remotely controlled .taUon Obtlln
pr\oT cammbakm. auth<>r1Zlltlorl.

c. We propoaed to permll portable .nd
mobile ope...tlon brlt..Uonl In .uxUlI.ry
opentlon, lAuxlll.. ry link II.Uona ore
prftent!1 I'eIItrtete<! to ope...tlon from I
nXed loe.tlon.)

d . We propolfd to dl.eontlnue the ilI­
suanee, In mOllt Imt.neee. of e.U 111P'_
'Irlth "WR" prana.. to 1IIIloni In re­
peater OPft'lPoUon,

e. W. propoaed to requlre th.t slatlona
In "","ter and. .uxman' operation
tranomlt dJallncU..., olallon I4er>tltka­
.~.

f , We provooed to 1ncTeNf' lJw min i·
mum Interval at ..-bleb IlatloDl In re­
peater operatlorl must ldenUfr hun n""
to ten mIOutel.

, . We pn>pa&ed to delete the eurrenl
requ1J'mlm1 th" tranIllliItklnI trolIllta­
UonI b:I re_leT opmatson under auto­
matk: c:onU'Ol t1ther be recorded or moni­
tored In real lime ~ .. dUI,. eontrol op­
.....tor.

h . We proP<*<! to requll"e UIIllhe lop
of aU remotely eontl'Olled It.loUOns eon·
lain a llot Of ..U .Uthllrtr.ed eontrol OP­
e...tol'l.

I. We propooed 10 require thlt, pholo­
eop,. of the remotely controlled Il ..tion
IIcmse lind , U.t of . uthortzed eontrol
op..r.lOrl be po_ted COl1llplcuously.t the
",motel,. controlled Irlln_mlttn lite .nd
the I t. t lon loc.tlon Of each eontrol 011­
er.. to. and be earrted by each oontrol OP­
erator oper"ln, a remotely oontroJled
.... tlon fl"Oln' POrt.ble Or mobl1e eontl'ol
point.

l- We pl'(lpOll;fd to require th ..1 UM' 1Ul­
tUU\l or m..t asooclated 'Irlth a remotew
b" con\.rOlled U1LnIm1tte1" beu a durable
III. mal't.ed 1f1th Uw remoteb" eOlitrolled
....Uoa call dan. and Uw n.o.m<-. of the
. l a UOll 1kftt8ee and au aulbot'U:ed con·
lroll>l>O'rltoft.

k. We~ to make aU authOl1aed
.....te\lr frequencies, ueevt 435 to 4H
MHa, aftl1llble ror repeater and .ualli.ar)'
operation.

J. Wa PI'Op()Rd. new rule ltalinl Ut.t
• staUOII oeeuPY1n1 a frequene,. has prt­
orlb" In Ita lI5e OYer other _taUOl1ll. o.nd
th.~ all frequenel.... 1n the Am.lt'Ur eeee­
Ice mmt be sh.. re<!.

m, FIn.lIy, we reque"lt'd comm....t.
ccnceeruea present ..nd future antlcl_
pated Interferenee patterllll, the .de­
quae,. of eueeem techniques fo r k....plng
Inte.fe...nce to a minimum, and the .de­
Quae,. of J)l'eIICrtt voluntary apeetrum
mo.nqement .,.stem". We aIao ..ked for
eommenta eoneemlna the uWlt)t of the
lIm1taUo!ll on the effec:Uve radiated
po"". (ERP) of .tatior. In ~ter OJ)­

_Uon contaloe<lln 8e<:tkm n,'" of the
Rw~

Wa.. DID W.o: MAx. Tn... Po~?
S. OUT J)Ul'l>(I&e In _ulna the N_

ot~ Rule),faJr..lna" In thlI proell~­
InI .... to conUnue the rela:uUon of
.mateur relUl.tkm_ .onrnJnc Uw u ·
....slnr o.nd operaUon of _In llJ"S­
tema of DtaUonL We stated In OW' NOU«
thalltnee adoPUoa In 1811 of reculatlOl:ll
lrQftmlll/l the llcenslnlo.nd OPfI'&tlon Of
..._tft" and ",""odated ,taU""" (~por1:

. n d Order, Docket 18303, 31 FCC 2d 225
llln, ), we h ..ve become Ine",ulnrly
con..lnced that lUTI.teUf lleenoec:. eould

develop lind oper.te eotnP!e. ."temII ot
.tauom with. mIOlmum 01 Commlal!on
retU1aUon. Aceor1JLr:lY. Ln 1814 ... bqlUl
recI""lna t1It unnum• .,. burdft'lll 1m­
ve-ed 0111_of repeste. and .­
elated ,taUonl. In a Dertes of ru/em"':lnr
proeeedlnp. ... deleted the nqulrement.
thaI oertaJrt Whn.....1 data be DUbm1tted
a1th applk*11on1 for repeater and 1115­
moteb' contnlllecl. .... tloDI and reIalled
lJw rulDI to permit the I'nkln" automaue
control. aDd c band 0PeI'atla1 of re_
pe.. ler .·.U T1III proceed1n, II, In
PtoZ't. aa aUfmpt to PI'O'i'i4e .....teur
operatoft evm .....ter fteltIbatt)t In their
O\lfntilxla and to cn&te a more f...or·
o.bIo rollrUiatorr atmOllphere tor Ute Ama­
teur Radio Sen-Ice.

W HO CO»»INTrO ON O"~ Poo"""U?
4. We recet..ee Be tlmel,. comment. In

r eePOhle to our Notlee of Propooed Rule
MIIklnr. Of r,heae, 24 Were submItted br
clu~ or othn orv;anIzaUons. We recet..ed
two UmelJ" repl,. commmta. 'J'WIertb" . four
eomment. and one reply cornmenl ......
"",elved too late to be CODilcl.ered In lhlo
proceedlna.' A It&t or lhoee IUbmltt1nl
timely comment. In respotlH to our No·
Uce 10 contained In Appm4Ix I .

Wan DIe TIIou COIDlEJ<Ttl<G 0" ()l;"t
~&ty?

5. 'ltle number of comment. .e re­
oelnd rnau.. It Impe-alble to d1Dc1.-e each
~t Ind1vtc1ual1Y. Each commel'lt
hal been reIId and earefllllr ~uate<!:by
the Commlulan'a statr. bOh.... . IlOlIt ot
the coonmmt. r«etved SUJlPOned lOme
aspect. of OW' prolKlfllt but 01ltl0If(I
oUten. In rmenJ. oppooItlOn ..... gnat­
est 10 the major propou,lo.. The I.­
.kr!l1Iant propoulr; ..eft genen1ly f.·
vored. In upoule form, the comm~ntaon
OUr Pl'OPOllllo. were along theM JUl_

... MOlIt l'ellpondenta ..rrued th.t It'P­
ar.. te IlCensN for repeater It..UOno
mould be ..t.lned. To eUmln.te _r.te
r epeater llatlon lIeenses Would, It ....
aUewed, """........e "pirate.. or "Jl.y .b,..
nJi;htN repeater ItatlOlll, lind. In the
1fOI"ds of T_MARC, permlt "any .mateur
to. on a moment'l nouee. decide [ok l to
operate II • reveata'," Comment&. ThI
Mld-Atlanue PM and Repeata' Coune1I
at I . OUten ....ted that operation of •
~ter .tatlon II • IIU1ouo and orten
~ mattes". aDd that eft'eclI...
lpectnlm manllftnetl.t planninl' and co­
ordinaUoD require tl:tat an .....teur be
plaeed oa noUee. br mean. of a -..te
repeater _tJoo ueeeee .ppllcatlon, UIII
"1OlIlet1Un, InOre Utan Itw ' ....nt oJ a
Ilmple ..ppl,l('atlorl II requlrftl ,'· ConI­
menta. Am_n RadIO ~lo.J' Ltque,
lnooTponte<!: IARlU. ) at IS' On the
other ho.nd. our PI'OP05aI to delel.. It'P­
arate IIcenaeo for ..uxllJary 11111< lind con·
trol stations .nd create ..nother form oJ
amalt'Ur oper.tlon known ... "auallllll}'
operatlon" met with len~ral ..pp.onl.
Few commenta speclneally IIddJ"tOlUod. the
propooed deletion of the reqUll"ement
that authorization from the Commilllion
be obtaIned belo.. remote oontrol opera­
tion ilIlindertal<m. but of thoee thtt did.
mOllt .pproved

b. OUr propou.l to permit l u a lll...,.
operaUon from controlllOlnt. In portabJe
and mobile openUon w... nearlY unant­
lnOllI1.J accepted. Operators of remotelY
controlle<l baM ' lat lONl trere PlrUcu­
lo.rly mthutia&ue. becaute adol>lklil of
U1II~ wwld pennjt tbenl to _
..... Ie lhtlr remotely contro1led ataUOtll
from P<li't&bIe and mobile locations.. •
pneUee POI. eunt'Dll;r allo.-ed.

c . Moat ot OW' ""I>OPdmta wW\ed to
relaln d..UtlcU.. ca.II JilrnI for . tatlons
ll:I repealer operation and requt!lllled tl:tat
the praetlee of luulni call Il&nI Prdllled
by the \etten "WR" to I1Iclt ltallono be
conUnued, whether or IN>t tuch statlono
are ""tually lleffLlled u repealer .t.loUona.
'lbe ARRL, amona oth..rs, arrued thaI a
dlsUnctive call slim for a station In I'll­
peater oper..uon II n""ess....,. t.o let thOlle
monlt.orlni know .. _tatlon In ....peater
ot>cratlon ill on the frequency. Bec.WM1
mOllt comment. favored di$tlnr th'e e.lI
sillll8 for . t.lo llono In repeater opers Uon .
the,. op~ any olher form of , pecll.l
ldenUfle.tlon 10. l tal lollll in repealer 01"
eraUon. a1lhC>ua:h there .... some 8IIP­
IlOrt for requJrtna' a .t.atlop In ..lIxllllrr
operation to transmit a dlltlJleUn \den ­
UfleaUon. OUT propou.l to~ from
fl.... to tea mlnula the miltlmum Inler­
operation to transmit a dJstJnetlft lden·

.",. o--",,'on'. P"K'1co of lnf<II"IIIAII,
~"lI__.... In ruloI mo.lr.l"ll "....,-­
'-"'. Ibo_nt ",..~...... _ '1,
to.l<I '" be , _tIot> Of 8ecUon I'" Of
tM a,,_ tf-w .oz Olfo«. ,.~. ~ , ........
Cmft"'~.lc<Ilf<>'"CO"' ,,,,,;''''.- -,~_
( lI C . Clr . 1tTl'•.
'nl ARN... COmme In th o. p' OXH"_

lng ..... 1110<1 hi.. but ,crompton"" b,
• Motlo.. to AOCIJ>t La.. PUOd. Com",..."
WI ..... rro nll ng ,h.* ARRL" ~'o" o"

Uon mllllt IdmUf, ... wtdely supported
In the eommenta.

d . The .....t majority of our reaPOnd­
ent. urred the CommlalloD to adopt the
propoaJ to delete the requtremmt thaI
lJ'aDIm'-'""" from _ acceao autom.t_
leally controlled IUlIOnII In repeater opo
......Uon t1lher be reool"lled or ma:t1toftd
10. reaJ lime. Wan:r of the commenta
.....t fUrther, bo..... . and oflered a
1\Jfti'lItkw:t outalM the _ of tbJw pro­
eftdinI, 1lMiU'1,.. UtIIt atallonllll repeal­
er operat!oa be eUlllpted from the UlIrd
party traffic IonIn& requlremmtl Of eee­
tIoIl n,103(b) 12. of the Rulea. Not to
1JIOlI1t,J third part,. tz'afIlc lopIn( re-o
Q.ulrmtent. for open~ ..ulom..t1­
call.r controlled IltatlOlll 111 npeater op­
enuon 1fOuld, In the1f01'tllI Of the ARRL,
"nnder the Cornmllllon'a prop()lIed re­
I...tlon ••• • n uUlt)t In tertnll Of p r""·
tleal .pplJeaUon • • . ... ~Pb" Com­
ment.. ARRL .t e.

e. OUr Pl'OJlOll,lo. to modlf,. I1I&htly the
lOU1n1 requln!OIIZIt. for ...motel, con ­
trolle<l staUoal. to requln! the postlnr of
eertaIn InfOrtllllltlon al the remotely COil ­
tmlled tran.smlller lite, and to no<lll1Z'e
UIII a durable tae: bea.r1nI certain data
be attaehed to the nmotel.J CUltrolJftI
tranaIJIltter o.ntennll ...... relatlfttr un_
COIItron-rDIaI. 0!:IINlDttI<m .... UPf d
to the dunltle tae: proPQlll1, hoae.",.
The NoMbenl. Amateur Re1U Coancll
(NARC) of C&lItomJa. for example.
llated that.ueb tap .... eaaIl.J stoIm lit
lost and that a l'IqtI1reme:ttt of th1IlIOI1
would be o.n unfair burden on Ike"­
operalinl ,ta~ " troI1 ' 'remote W

""""'M.
f. OUr proPOla1 to make au am..lt'ur

frequendea an.JlabIe fOl' repeater end
..u"Wary ope"tloa .... the lubject of
Inten&e erttlc"m b,. """'b" aU respond.
entll. A1tholli"h .. fe.. rroulNl, lueh ..
NARC, we\eomed the opportunitr to ex.
perlment with the _lbUltl"" ouch a
nlallauon would have onered, the \'Mt
maJortt,. of the oommenta opp()Rd "ueh
a radical cha.nae. Virtually aU thOle
eommentlnl OPvo-d .n,. e.panolon of
the repeater IUbbanda belo... 28 MHz..
Ther ,tated umt there .. IN> demon_
strated need for repeater operation In
the hI&h rrequeoey~, and that , och
an expaaokm wou.l4 create IIIa.n.J~
PZ'Oblema tbIUl UN Incrtued lIe"lblllt,.
In repeaW'!' operat!oo 1fOUJd JIIllW,..
BlmU.rtr, the maJorIt:1 of thaoe SUbmll _
Una: mrnmenta 0f1 "'ICI m.JdDI III .... .,.
bJcb freqlJft>CJ' (VHF ) and ultt. h1l'h
freque<te,J" nrHP> ba.odo an.Uable for ",­
pealer operation. Conoem .... especllU,
acute 0 ...... openq III frequenclel In Ihe
t.o melt'r band 044-1« KHz) to re.
peater operation. ResPODdI!llt5 "och II
the Radio Am.teur aoteUlte Corpora t,OJI
( AltlBAT. I ta ted th lt eerlaln um.teur
IlCtl ..lt,. In the two meter bllld mud be
pro\1ded protection from repeater OP'
eratlon. Thlii IICUl'It,., which typicallY In_
volvlll the r""",,Uon or weal< slgna1a, II
s Lid to be lneompaUbie lfIth ehannellJ!eo:t
repeater operation. Many other "",l>OfId­
mt..•ucb II T _MARC. aa:reed that ....aIi:
slptal W'OJ'k mUlt be prlKeeted bul araued
thaI !bere 10 a deftnlt.lo nfle(j for addl­
Uona.l tw-o meterf~ fDr repeat_
er operaUoa. The ARRL _ thalli mIJ'
...U be deatnble to mer- lht ano­
caLiOn for repeater operaLiOn 10 the
......teur t1ro metn bII!>d but \IJ1ICd thal
.n:r ouch~ be the subject of a
..~ nalie mall:1Zlc: Pf_<I1nc.

r. oar pI',, : ld "... rule CGDOenIInt:
prtorit,J In ~ of • frlq~CT ....
o \u.bdm!Dd7 ...-.:I. Wc.t leDj)Oi>d .
eat. aid Ute ..._d rule .... Inher­
eaU:r <If Po""'llllllFliJ l ftIUe lind that Ita
lIdop,boct 1fOU1d ...-t.e lDllre probWrno
tNoD It -.Ill 101..... Tbe~ belief
a~ted to be th.. t n.unc rul... and
prac_ .... .orkln.- reuonabI,J well.
and th.t,~t. compeWnI Indk:aUO'I
to the contn.ry, tlte COrnmIMIon should
lal<e no llctlon In Ihll ....... at the P""'l'nt
tim...

h. In ....._ to OW' Inqulrte. con_
cemlnr' the .d""lUlCT of the current 1)'1­
tern of volWitary lpectnlm managsnent
and U>e nece.ttMOt' the liltiltaJ:kJrill on
Ihf' elf~ radI.ted PO'l'fI" 01 ataUOha
In repeater operation conlalnecl In Bee­
UOn 8'l,1i"I of the R ...... _ Fft'flved many
Inf"""""ttvo!' and belpl"l ree..........
These commenta In<beated. .-en«aII"
a 1f1deapo -.I dlonlilractlon ortUl the
1!RP IIrnttaUons Oil ~ter operatk)n,
U ....U... belief that the ArtuIteuT Sorn_
_I vtiluntaF7 iJPf'f'U'\IIII "'anaeement
l!J'!!tem funet..... w1t.b cotlIklerabie et'.
froeU......""" In m<litlnotaDo:es.

WHAT Reus"'a WIAao~AN' WilT?
(I, After ....reM o.nalrlil of OUr p....

poaab .nd the commenta submitted In
response to our p rollOlllllo. we h ..... de·
rlded that the publIc Inlt'rest ,..!II be
IN!Ih~n-ed b,. the fol\oirln, IICllon_

a. We ...... ellmlnltlng oevarate re-



PeaUr. a u:<llla..,. Itn t, a n d <:on trol ~ta _

uon IlCfllaell . U P l'OIlO»ed . O pera tions
n "", ""n<tue~ by lJUeh s tations ",m be
• uthoziud other . ta UoIll wahout prior
Comm ission . l'Ptllnl wtder n .... tonns
or am. tarr operation to be kno-nt U
~repeaUr opera Uon" . nd ~auDllary opo
t'nuon .~ We believe the eontenUon that
elimlna tJon of se~ra te ....Peater . tatlon
IIcenH:5 wt1I eneou.....e ~ny-by-nl..ht" ee­
peak!' operatlorl III tmol_. .... the I......
RO'PfIk!' CoIrneIl no~ trlils Clxnmen ts.
- (rl~tnI ..rt "Jlftl5IYe. Thf'7 ~e ..
lot of han1 wwt. • • ' .RClxnmmts. IO'k&
R~_ ColmcU ..t • . We doubt ~
much whether anrone wll1lnt: to ezpomd
the time Irld dor1 n«aM..,. to i>lt.ce
.. ,taUOrt ID repeater operation wm do
00 on u.e . pur or the momtn\ . W e slmply
do not~ that Ute trlcldenee of 00'
et.Ued ~_tI1pR npeatotrt. wt1I be " n)'
Jreater WIder thl new ruleo than It Ia
preoently. "nil -"Ion made by T ­
"' ''RC (and othtrlJ lbat tl1mlna Uon or
sePAnteue- for .tt.UCIIWI In ~loer
operatlOn 'ID permit . 11c«»N to decide
~on a moment·. notlel" to e...llle In re_
peater operaUon II no more ten..ble now
th..n It wu betore th....doptlon of ruJ""
for repe.. ter .tatlonl In Dod tft 18803 In
1912. (Moreoyer, U NARC obfe ...ed In
It.! commenll.. a lleence of .. repeater s l& _
tlon llotnlll dOllll n ot nee_ .. rlly inhibit
repea ler openUon ~r the ex1stlna:
ruiN . A IIcemee "IahInJ kl put .. u­
pe.tu sbtlon In OPerItlon n eed on]Y
nnd the IIcenMe of ..n emUna' repeater
llaUon ..lIlJla to .naN the r. ponslbll.
lty of ~t.er operaUon 'I"Oll.l" portabOt
IoeatlorL '!be lint I1eenHe then OP­
eraw. porlabkl reptOt.* .tatkm under
!he ..ulhon", 01. !he nilUDa repeater
. a.II_ lkenM.)

PIlrther. Pl ot I'lJ and IMuInJ re­
pester . • ...uJarr lint. and oont.rol lla­
tlOll~ Ia IIIUdlIlloote """,pin~
PI'OC"IIlna: and IaIu.lnJ IIlmpIoe pr1marjr
RaUOD 1k:eu.M. 0I4.....t data buN
JInIIt be malfttalPecL and PCC K&l! _
be dttalled '" pert'Dl1D U- IP"'1fk
IImtUcmI. III IUIlt.aI~hee -
tIonI are I'eiatlY'dr f..... In 00rDp&r15<m
'I'1:th the popUlauon. of the Amateur R.t.­
cllo~ . .. wbole. tbeIr ImpKt on
\be pnXe.!nI 01 other amateur 1........_
.. tar OU\ of proportloD '" tbelr u..-r.
I.11m1nt.tlOD 0' 1ePItt.\e reptOt.lft. awdl­
tary l.1n.t au<! eoaU'OlltaUooal wW enabte
UI to pnwldt the public With better .....­
lor In other. more Importanl areas. IUCh
II the pro<:aal.,. of Nat'lce a... and
ot.ber el...- oj opera tor licente ..pplj­

~""".
Acconl l" '1I1. beirlllnlnJ "lib the &aee ­

u ve date of tb.lI ~POl't and Order. DO
more iieellltl tor repeater.•UX1II• ..,.l.1n.t.
or <:ontrol .ta.tlonI wt1I be lMued. Ezlat·
lnlI repeater .•u:lllla17 link. and wtllrol
. taUone may oontmue '" be OPfJ'Ited
W1U1 ....plrt.1lon of their ltatlon Ikenses.
Suelt lice....,. will not be renew"". Fur_
tI>tr. In order to contlllue the emdeut
proeeMlnll of other ..mateur rAdio Uoe""e
. wlk:atlona. effeellve ...lth the Adoption
of thla RePOl't and Order by the Com_
mission 1ft are lmpCIIlnll: .. "frffu" 011
u.e OlinJ of ..pplleaUonl lor = ....modl_
fled or ....n_ .-:I npeater. a uxma..,. lint .
and control _110" l icense .ppllcatioIlll .
'nIe f..- 'I'm toIltbJue un til the da U
the resulatloDl adOPted In the fuoport
.nd Order bec:oul<! e4edlve.

We lind that the publiC' In terHt will
be~t llen ed If the appUcations for new
repeat.er ltatlou lIcenloes ~tly on
~ are dlom' d. end we hereby do !IO.
I'f'ndlrur ..ppIlealJOnl for re.....ed I"t­
pe.~r SUtlon~ or modtl\ed re_
peater IlallOO'lllt't.... wW be 1', 0< I ed.
how....r.

b . We I re . wf"ortd'"" 0_1",,.,. OP"(I­

ti<:* fr_ """~ """"11 I" portable .....
...obile _ Oh01l. ,",II .....n<1Inf,n t.
..h lth . ... """PP"""d by tbe comments.
WID . fford _ raton of remotell' MI:I_

trolled ltatlonl! much ....... ter ftnibUltl'
in their _ratlona. It wm permlt Opel"
atorl or remotel,. ""n t roll ed ItatlOns to
OPUIte their llatJoDl as they would lo­
e.ny controlled .tatlODa, wltbOllt lll3 r..r
01 the prev\(lUl ..t rkt1onl placed on
thom.'

e. We . re 41xo"fi.."I"" 011' procllce
o/ llnl"" cdJI """" pre/l~l'd b~ the let·
I..... " WR " eo ' fa ll"'" In 'I!lle<lt"" 09'l'­
"t_ We do not believe "W R".p retlxed
call . 1II:n1 .. re a nte_a ry Mpect of re­
peater oper"lIon In the Amateur $enol"".
IIll7 mOre n OW than they ",ere befO<'t the
t'eItliII.UOIlI adopted In Dod<et l1lllO3. We
are . w. re, however, of the desire of mt.Ily
of u.oo.t lubmUunJ e~II\11nthis pro_

' We <I<> l>O" btll.'. oeparOIl r.,Ul.UOno I""
_u... "..-.. 1>_" ....."'... ar. nor.._
....,. "" d_ ... . t t1>11 Um., .... Lo"ll ..
tbI .WI""" lu_tlo<>I or ouch 0"""""
_" ~Ul "'" ,.......:1._ r", . UI1tW'J
--.uoo. 11 _ r 1>1 opera\ld lD
till .m. man o'tl or ur . tlt "",".

"""""!nI'. IUth .. the ARRL, for mu•
enlU tlll& th.t thOle monitorinll: a fre­
Q""'lIoC Y Ilnow there iI .. ItaUon bJ ft­
!>tIUr operatlon uslnll that freQuency.
Pot tb.lI rea.aon. "e are adoptln.ll ...wa­
UonI II propoHd requ1liDll: d1IUnctive
IdenWl<:t. Uon fOl' l laUonl In repeater
and • ...ruar, operation . SlaUonl In re­
_tnos-atloa ..Wberequind totcu>a­
mil tbI! 1etlerI " RPT" all.er the . taUorl
;:UI .. It ldenW)1nJ by~. ....
lht! 90nI "ftPM.l.er"Iti4mWJ1n,Jby te­
leP>omy. 8t.'1ma In aw:1UarY OP IrFtl""
W1U be required to """'....18 the Ietten
~AOX~ "'_ the.1aUOO e&ll1iII:n 1f Idee·
tltrtnll: bytel~y. or the word ~ausll·

iI.,. If ldentlfrtnl; br t.lephony. Pln&lIr.
there no OPPOdUon to OUT~
to baa trom n.,., to tft1 m1nuta the
mtrlln\um InW!rtlll a.t ..b lch _tlON trl
""""""' ~ m Qlt IdenW y. and we
I re adoPUna n .. PI Ol><*'d .

d. 'W.. Me elt",'_'..." <II pr~"" ' II ..
•"""'.."' , tlla' ~<I""""-" irMA
0p0!"JI ...,., ".tMA<ltltall)o """,t",n..r .ta·
ti<I~ . ... 'f'Pot'<!,.... __ be tltll""
..."" ttored ........ I ' ""e 01" ....,ora..... 'n1ert
.... no ~ltlon In the rommentl to our
pl"OJlO8fl! relaxatlon . O ur JlUrpoH I"
.doptln. thll ....."iIItlon orlrlnaUl' "'u
.Imply to efIIUl'e tIt..t 1ltJenett8 pogel
. dflqu. te mealll to detennlne whether
th..1r ..utom.. tlcally controlled lta tlolll
were belnl 0Pt'tI~ Ilroll'l'rly. Ucenseea
ot .uth atatlolll continue to be reopon·
Ilble tm: the PlW'I' t OP'fratkm ot their
Itat1onl. but 11'11 btlit'Ye "'" Mould provide
arnat.un wtth lumdent f1txl bllity to en­
.ble them to determtne tmnpllanee 1l'Ith
our rtlfUlaUoIll In. otheT 1I'&YI. In .ddl­
t lon . ......,ral .....ponden'" ul<td that the
recult.tkm be extended to exempt lta­
lloru! In repeatn operaUon from third
pU'tJ' t rame IOUlna requlrem....ta en ·
Itrell' . ot eoune. our propogl to delete
the mOilltonnJ 'recor!ltna: requJrern."t
had nothlnl: wht.~ to do ltIth third
party tnttBe IoRlnII: reQutrtm....u . nor
d lcl "e lnlftld It to haee. A1th~ we do
wlll:l to relieYe OW' Ilue,_ 01 " ,,_­
I&rJ' burdmI.•1lClt II lhe monttor1nJ!re­
cordlnJ requtrenlent,~ douol be1leYe.1
thll time that .tatloaa!l:l repeater opera­
tion IhouI4 be "'_lit from third party
\Rme Ioft!JtI' reqUlrelDenll. We _ ­
n1U that ... pnctkal motter m&J1¥ 01. ­
t lON In repeatn operation wt1I continue
to have to re<:onl thftr tcansmlslllona to
ensure com pu a " ... wltb the third Jl&rU
tnttIlc IopInJ requIremmts. We also
rec:ocn\zll th_ requirement.! mu be ..
bun:len on ceTtt.bJ . tatlom In repeooter
operation. p&rtlc ularly the- . Ith tele­
phone Inlero:onnectloll (- ..uto\l6tch ,,)
capabll ll !eol. In our 1972 RePOrt and Or­
der In Docket 18803 . however. ..m.teur
l1ccll.lt'lll were .....med ..bout use ot ..uto­
pa tch equipment In Ylolatlon ot Section
97. l lI of !.he rule•. to taellltate the reeu ­
lar b...lnell Iffaln of . n y party. Blnee
U 72, .utopat.ch llbuIe hall become. 1f
anythlnll:. more "'Ideopread. TIle Ama _
teur Radio service III not now.•00 h as
neve. been• • eommon c..rrler. and third
Party \Rille of all typea m us t . unsee
normal C1r(:W'IlItll.lt«ll. CODItltUte .. ve..,.
Iman part ot amateur . cUrtty. W e .....Irl
"'am the Amateur service of unlawful
uae ot tel~one In terconneetlou tactll·
t lO8 ..nd It... th.t unleu voluntarJ'
compll.nce . lth our thin! party trallle
recuJatlON lnereueo slanl6ranth'. ~
mu have to t.aII:e actlou to curb the
tnlWnllllol:l. 01 all third part;y tntk In
the Amatttlr Radio~. W . are
theref..... e!lml,, ·Unr the monItonnJ/A­
~ requ1rta>tnt C<lII.talned In 8to:UoG
.7.1U ll ) (2) or the ruks but are re__
!l:lC' &11 n llltlnl third party er.mc ........""".

e , We "re ' ell lll""" tA<l t " llholoeopJl
01 tile . t11IOld¥ e<HttroUni .rat"'" Ucnue
k -'l'd '" "~ pla"" " t 'lie
.emotd , COIltroll.... h'tl..-Itt... " tot ffJId
placed 111 til .. ~ 01 til .. stat"'" 01 .....,11
" atll""",, C'O'Ottrol _tor 01 tilt "" .
",otell' ...",tToUnf .r"t_. We w1ll aIM
require tN.1 the name and te~
number 01 u.e . tatlon lkenotlt and .t
I....t one control OPt't1ltor be PO"ted In ..
tonIplcUolll place .. t the ....motely con _
troll"" trarwnltler ioeaUon. We are
._re th.t manl' Ik eneees co.... ldeT re_
IlU!nmen!.l ot thlll 80rt to be nn",..tltlablc
burdftUl. but we believe It ""'ntlal th.t
there be adellUlte proced ureo to ensure
th.. t thl Commllllon III ..ble to contact
thl licensee or oontrol oll'l'ratotll ot .. rt_
tnOtel1 controlled llatlon In the even t of
slatlon malfunction. w e~ with reo
sponden ta. l ueh II NARC. that bJ our
pro~ to require .ttathment ot a dur_
..bll tal conlan)!n, ...,rlain \Utormatlon
to th" .ntenna Or antenna feedllne ot ..
remotely controllfti n.tIon ...ould ......
no Ultful £1....-. and ,.-e ded lne to
adOPt It.. Our propoul to ""lu1n! the lor
of .. remot.elr conlrolled . tatlon to COD­
\t.1n. & t ot ..utbonzed coDt rol OIItratora
.... JeneraJ1:7 .upported trl the com·

menta••nd ...e .. re adoptlnll It U pro-.....
f . Wc <Ire ...... kln" "" additlo....1 ....c

"'t "all""l1 01 speet. " ", "l'Ou"bl.. lor 'C'
""" f t. />J>f'Totlo" 1ft f ile .."""Ir lll' fll'O ..... ­
t... b''''d, It 11 clear from the contrl>l'n!.l
that amateun eDJli'e In • wlde VWIety
ot aottlrtUM and that rtIlI&UT operaUoD
11 but one of tbtI'I' a«\vltloo. It II a1Io
~ that moll)' amateura beUne their
aottlVlU lIlit be J)t'OUcted t rom _ ,Nt
enctoaeb t br llaUonl In re_terop-
eratlou. Pot thlI reuon. ee 1tIU not
adopt ClQf pnJ~ to make al amatev.r
tl'l'QlWDC* ..n1Iabla fO!' _ter aD4
a" ,ilI a..,. _tUlI>n. 'Ibe Pf"'IIIYI _
poIltkID to ourp~ relau.Uoa coa'
~ III that the AIIIaU'Ur 8erY1ee II not
fll1lJ' prepand to .....ume ~Ir'
t ... t<lDI plete Illan.aa;enoent lit III 0Wl!_­
tnmI . W. are theret..... uot. a1loc..UUI
&nJ' a4dltlont.l freQuenclOl for reptOt.ter
OPfiatlOD or awrllla1T operaUoa lle!ow
144 MHL Many <:o""""nll. h O'Wfever •
ltated tIlIt there" a detlnlte. lmmedlafl
IIHd t or addItlon.1 trequeuclO8 f.... reo
peater operation !l:l the t ..o m eter band
and above. At the IUll:J"-Uon 01 T­
!oL\RC. w..... aIloc&!lnlI an additional
one me,shertz or .pectrum. 144~ to 141.5
MHz. tor repeater operation. W e are
1110 lne", ... ln,l Technlelan CI... olltrator
pnylle,.. to Include 144..5-145.0 M Hz. to
permIt Technician CI...... Ilcenseel to taloe
adnntare ot th& new alloca tion for "­
pe.. ter o""".tlon. We teuere Utls . ddl·
tlon&I aIloc..Uon "ill meet UtI tuture
n~ tor trequenclea In the t 1l'O meter
bt..nd t or repeaUr eeer.. tlon. ..hlle pro­
yldlnJ adequate prol.e<:Uon tor .......t all·
n.al and other actlrtty In that freQlJeI'Iel'
ranre. W a 40 uot _ wlUt the ARRL
that thla al1oc&tlon ""lU1TeI .. new nl!e
ma.ltlnlPloteedlnl. In OW' Notice 01 .......
PONd Rule WIIklnJ in th" pr'OtndtllJ
we PiOl><*'d 110 make the enUre two me­
ter band .nlJ&ble t vr teptIol.er operaUon.
OUr 1tceI:lIea were put _ uoUoe tIlIt ...
...... act.....11 COMIdertna IIddmonal tre·
qutnelO8 fOl' res: ...,. OPtra.tloo. In the
two ...eser band. 'nle claim that Iodeq_
noticehunot been 8lVtn that 144.$-145.5
WH&. m llbt be allocated t ... repeater
IlpIratiou eannol be ..-ted. We ....
aI!Io mltl... all amateur trequer>clea
abll!¥'I 220 III1Lc. nottJt 4J~' lab.
..n1Iable f.... both repeooter and ..mula..,.
opentlol\.' nw........ llttle. If &nJ'. _
poa!UOl:l to an 1DI:r5Ie In the lrequtDclel
.T&J1&We for repeater _raUon ..bove
the two meter band. and .... belJne that
In matlnl all am.teur freQlltftclel above
220 MHz a v&tl..ble tor repe&leT and aux­
U1t.ry oper.tIon '"' are pl'OVldlnll ama­
Uur lltenlltM 1l1th • mal deal of nexl­
bUlly "hUe at the .ame Urne contlnulna:
to J'l'Ot«t the ........t "1Jn&lR t1l'O meter
acUo1ty. We em tontinue to eTnIu.. te the
s pec trum requlrementl tor repeater and
"UlIlll&ry operation. ho,",,,,,r.

1I. We "'e lal<ln" no octlotl at thl, U"'I
on Our pmpooed " tw .ule t<l"c"""ln" prl.
orl/V tn 1U" "e 01 ""''''..,,, 1requeltCles.
We m&y. however. take action a t lIOlDe
tlme In the future If ccrtaln I ptC tn1m
m an.aa;ement p roblell15 within the am.._
teur oomm un lty are not setUcd bJ the
am a telln the"""'lves..... detailed In •
rt«'ll t Pllblie NoU"" on this lubJect . ...
are Increuln(:]y toIlC'l!rned abou t mall.
do.. Interference to. and from. eeltaln
am/ltcur se....-lee 'monitorma neu·. U am _
ateun. cannot solve theoe cantllctl and
othera ....InJ lrom eomPftirur l!ernanda
J.... lpeetnun. Ibm !be Corrun!Ialon m\l8t
oonaIder addll~ reauJa.tlom WI raoI....
U-m.uen. We are abo DOt talr.inl llllJ'
aetion.t u.1I t1Ine onc~... repeater
ERP Ilmill. An:r action In tb.II ....,... ..W
be d.... In • ocpan.te ruIotrnaillnl pro­
ceed1n,.

7. AccordlllJI1. If II ard.....d. punuan\
to aulhon l7 contained In SttUonl 4(11 .
5 1el . • nd 303 of the CommWllt. t lOllll Act
0' 1934. as .m....ded. 'nIa t Part t 7 of the
Comm....lon .. R uJea III amended ... set
torth below etredl.... N<Jt!tIr\ber 4. ian .
It .. 1.. '111"" OI"Il",M . 'nII.t all pendl",
t.ppilc..UOIlI for new rer>e&ter ltatlon 11­
""""" In the Am. teur RadIo service ....
d!llrll"ed. It" , .., ther orl!t7'ed . 1bt.t the
Mol lon to Ae.:ept Late FIled Commen!.l
lubntltted by the Amencan Radlo Relay
LcIllUe. 1neorporated Is IflUlted. and
that the Motion to Accept LaU FlIed
Reply Comment.! s ubm it ted by th e Em·
plre Radio Club II ItIn~. 1t II l urtller
ord.....d'. That to the u tent RM-2884.
.nd RM_27611 have not been Sr&ll.ted
hertln. they art den I"". II" {.. 'fil e. or_

' Our dodol"" to make tho . nUre 42C-41tO
11K, ..... \<rur eseep~ 4»-431 Mill:.
.oalle'>l. , _ opora.'''''' ..-.. tno
"bWl""" , .,.an.... bJ th. CIllOt.
""to'J ood ~oJ _ Bcn1ell Bure. u to
paomJ' 1..~-oe&It W' teI lIloa ..._ ....
_ raUc>.. , .. tba< be 'Ibo< _ 10 " .
I>f _111.....

.• .•ell U.s If''I' I".:.e .. .

---

d t,ed. Th.. t this proeeectInJ Is terml ·
nl~.

(6IeI. ~. 6 . 303 , 48 SlOt" II ........,dad, ieee,
toe, . l oe~ : H u.e.c. 1M. 16&. SOl.)

FnUAL eo...."""'U'o....
eo_I1810lf.'

Ville!," J . Muttll!l1l.
See.,!I1'",

8nnllZlfT or eo_.....'OlfU Jolullin E.
W KITll eo.CVUIIIII Ill' P....I<D Dta_
AI'TDfQ Dr Pur

...... 1trorIJ proponent of derelU1aUon.
I feel It Is 1mJlortt.Zlt tIlIt I nplalD wh:1
In thll part!cula.r InIh..... I lind It nee­
-., to~ With the CommIllkl8l'l
declatoa '" DO Ioupr teCl\11re IIPUIfI
11(:enal... 01 repeater l taUODl. It abouJ,d
be noted, tw-e,er. that J do eoactII' !l:l
tha rtIllt.JDder 01 the enmm_·. pro­
~ to~tehJ1, 17 of the CoIn·
mh?kci.. I'tlIeI.

I ..... In1p> 1 alta' JWdInr tbe
............11 In th.II pro :u 1InJ Ptr'IO<Ia!t7.
that al_ allthe_1Io~tl>a
el1m!l:l&tklrl of ocpan.te re~ . t&Uon
Ii v_. '!be C%lmmlllloa beI1neI that
tba eontentlolll or ftrtoua repeater OO'P.
ll.1aaUona IndudlnJ T-MARC. petjliOtler
trl RM- 27S0. that eliminatIOn or . paral.e
r tllta ter scaUon lltenSCll wt1I enrouraa'
m..... CllUai and h&Pht.zt.rd OPtrt.Uon
.... trlvoioul. I tellpeetfully d\a&Jret, The
e lllDlnatlon ot ..,parate r epea ter . catlOn
Ilc~ wtIl tnake the YOIUntat1 coor_
dln.. t lon . t requency manli'emenl, and
yoluntary entorcement of repe.. ter oper ·
.tlon mIlCh more dlfllcull, thUII lner....•
Ill.I the probability of Incre...lnll: Inter·
t erene_ t>rooabillty r ecoll:lliud by
&everal repeater llI8OCJatlolll as well ..
by the Amer'lean RadIo Relay Leall:Ue
(ARRL) .

The Commloaion 11 adoPUnli the pro­
poeod rui.. to dec......, Ute adm lnlltl'fl­
tlVI burden ........,lIted with the' proc·
eutna: and iIIulng ot ItPWlte repeat.er
ItatJoo. 11ceDIN. H01t'cyer. tbiI bIlrden
.mleh I do not. vtew .. IUbltanuaJ. I!nce
....-ntl.7 there are on1Y apl>r'01lmateI:J
3.000 autbor1Rd~ SUt10nl and
reoentl.7 onIJ' about an ...........e of lwo
&PPllet.Uona .. d .,. are recelftd for re­
_ter 11..1rm1 must be weilhed asa1nlt
~ llkl'l lhood of IncreUed CO<nml-'oon
1n'rOll'tll1ent In mlorcancnl IlI'tll;>lentI. It
Ia IIU1te 1Ikel7 that the poterl.Ual enforce­
ment prob!eDII wW _ to be more
C<lIUr 1.l>&n the ....11np to be pJlIed by
ritmlnaUon of the -...te P1ocea1n( of
repeat.er ltattou u....n-. M....eood. I
.... wlth u.e ARRL commm.t that by
requlr1l:l,J • ae parate .pplkatJrm t or ..
repeater 1"llon JJcenIIe Rthe applicant
11 placed on notice that _thlnJ mon!
thall the ......t of I I!mpJe .polleatlon II
required .RCommen tll. ARRL. p. 15. I aIllO
bell_ th.. t repc&ter 1Ice_ ha ve •
l peclal reepotI51bl1lty to ",r'lle !be public
Inte.....t .nd the requIremenl or a HPt.·
rate lice"",, pl. ceo the Ueenoee on notice
..nd ...1a1l In k eeplDJ the Ueenaee ac ·
eount..ble.

Therefore. for the a bove rea.onl. I
dl"lll'nt

' 87 u.o CommlMlon : CII.lnn on Wll., 00II_
au.... '" In t.IIe ....ul l; ComrnlIIlonot QuOllO
.....nt!nl:: Commllllonor WIll... .....""...1:11
1:1 por' .ml dlloen" n, In port aM IIOU1", a
.totemo,,\..

R~prinred f rom the Federa l Reg ister.
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TR Y A SUBSCRIPT ION
The co...r pric. is $2 ( th.t'l

$24 a vea rl . but the subsc ript ion
re te is o nly $15 fo r the y ear ...•
Ialli ng Of $9.00. p lus you get •
Co mputerm.niac tee sh irt •..
hurry. limited nu mber avai leble.
You can pay for it with y o ur
c re d i t c e r d (BankAme ricard,
M..t .... Charga. American e " pre ss)
o r you can .....n b. billed d irectly.
Send in the b.low coupon .. . Or
c el l TOLL FREE 800·258·5473
(d u r ing office hours) . Plaase h....
your c redit ~rd h.ndy.

Your subscription will start
with t h e ne" t p ublished issue . .0

allow .bout sil< w ••ks fo r . nv
.pp.rent action. If you would lik.
to be filled in w ith the beck issues
they are $3 each.nd at la$'! count
some w ere Iti ll ..... il.ble.

DO YOU WANT TO LEARN
COMPUTERS?

So m e m I9llz i".. emp h as ize
O EM s ystems . . . some are w r it ­
ten more for comput ... sci . ntists
· . . K ilo baud Is w ritten fo r a fld bV
its reeders the hobbyists.
You'lI fi nd gr..t artic les in t h e re
bV well known hobbyists s uc h as
Don lanc.ster ... Don Ale".nder
· .. Pet. SUirk •. . Dennis Bro w n
· .. Ha l Walker . . . An Childs ...
Sheila Clark .. , .nd many more.
T he emphasis is fun .

INSTRUCTOGRAPH
MORSE CODE

Since 19 24 Inlt ruetOllflph has serviced 1M
world w ith the mcst complet l equipment ......
devised for 1"''";''11 Continenll l code . You
hllVl complete control o f sendi~ & recei ving
AT ANY SPEED YOU DESIRE while !N­
chine il ru nn ing , without changing tapes lno t
ClI118!t8'1. A cam p l",t, course for beginntl"
incl . machine , 10 do uble sided tapes , key.
",.m,., I, b uil t ·in spq ke r, Not hing ,lsI to buy .
$98.50 plus UPS 121b . del. ehll' Add 6 % S .T.
for Cal if . del . Fo. eataloll on 45 advaneed
tap" w rite : Instruet01lraph Co . Bo" 5032
Dept. 3 . G lend.le . C A 9 1201. (2 1312 46 -3902
o r 2 45·2250 . 117

Toll Free Subscflpt lon Number 1800) 258·5473
US only _ oU...xp•• 12/ 31n 7

po.:ot-' ps-n.'-'ouctlt .... 0J4t8

Freq. set I t
' actory

$5.00 Illtu,

Co.d If~===========::::::~:.::_;:;;_;;;;;-===___Signal ..

o BM d"ect ( l' ve signed above l

"r " Shirt sent 1OIh.... b.n IJ lNlod. Allow six _k. lor prOCltUOng.

$ I S.OO ....CIOM<! 0 ea.n 0 Q1«k 0 MoMy Orde'
B,ll 0 Mn t... Chlr~ 0 B.o>kA"-IC.,d 0 A",e"can E-pr...

Name~=================~:'::====::::::Addr.."
Cily $111" ' " _

Price $ 19.95

o YESI Srerr my one y<'ar K ILOBA UD <umcripf,on 10' $'5 ...,tII Ih" ntI,,( publi<hed
i,,,,e. -A nd <end my FREE TN ,hlrr. Sin. 1M ADUL TS ONL Y.

s O MDL D xL D

L4
Calif . ,es. edd 6%

,5 x .6 I( .8 In.

KILOBAUD IS BRAND NEW
T he f irs t issue was January

1 9 7 7 , , , e nd th e m a ga z ine is t h.
fastest gr o wing a nd best accepted
meg. zin. in the h obb y comput er
fi eld .lre.dv. You doubt th.t?
J USt stop in .t .ny hobby com­
p u ter store .nd ..k anvo'" you
~. Kilobaud is outsel ling all
o ther mag.azines comb ined ...
w hich saYS .omething consid.,.ing
t he cover p ric. of $2. It's full of
good artiel.. and has • sense of
hu m or. Ther••re <T>Q r••"icles in
Kilo bau d t h. n YOU can r..,d in •
dav .. . most r.ader-s comm.m
t h. t Kilob.ud jUlt h . s to be read
from cover to co...., .nd this t.k_
se...e rel d.vs.
I
I
I

I
I
I
I
I
I
I
I

I

I
1

MAKE MONEY
Parha PI vou' lIe been thi nk ing

o f the compu ter hobby as. wey
t o ge t in to. s m a ll business , W hy
n o t? Th is is go in g to b e en encr­
mous f iel d in • couple o f V. . ..
.nd YOU ean bet that t hose o n the
gro u nd fl o or will h...... th. best
ch.n<;•• t the gold ring. Kilobf,ud
will h . lp YOU learn h o w to g.et
into manufacturing .. . t o become
• dealer .•. • manufacture r's
rep._ n U t i... . .. a , ervice bur.....
. . • a .....-iter. N.lI9r before has
t~. been . n o p portunity l ik.
th is. Grab hold .nd st.rt gening
you r feet wet .

• lnu.pensive mult i
toni Inc:oder

• Compet ib l, w i t h
· PL-eG ·QC
• Low distortion

sinewivi
• Input 8·18 VDC

unregulated
• Rugged, pl as t ic

encased with
lead1;

• Adjust ,ble fr equency
198-250 Hd . Lo_r
aveil,ble

• E)lcellen t stability

Send f o r more inf o

FOR ONE YEAR

Solu t io ns.

o f gi.nt ctub ne w sla tte r for com­
puter h o bby ist s. a plec. to t ell
e. ch other abcu t t h e p roblems
they've had - a n d t h e solu t io n s,
It 's a magaz ine fi lled w it h great
. r ticles . .. a ll written so yo u 'll be
.bl. to u ndersta nd t h e m .

You w3nt t o know ebcur
h.rdw....? Read ab o ut the n . w
MITS Z·80 CPU in Ki lobaud.
simp IV ."pl.ined bv the ch.p who
d ..igned the circuit. Or how
.bout tl>8 bftt_lling TDL. Z-SO
C PU •• . the desig....... h as written
about it in Kilobaud too. You ' re
wondering abo ut whllt c.ssette
sV1l t.m to use? You can go cra2V
o n t his o ne ... but before flip­
ping out. read the Ha l W.lker
. rticl. in KilobaUd a nd f ind out
w h.t the p ro b lems er•. .. end t h e

S 5 50 ~8/ue'f • •

if.E SHIRl

the h ard w. . Ki10b.ud is a SOrt

e nd erystals

ECM·5B MK·II fm modulation meter
• a .6KHz pe ak u adinl linear scale . meetl
com m e rcia l stan da rd.
• Opera tes 25MH z to 500M H z
• CrYitai contro lled fo r easy o pe..tio n
• A ud io/scope o u t p u t w ith earp hone

• Option.s: NICAD power PAK $34.95

Charger $29.95
Write or call for complete information.
Send chec~ or money order for 1145
pllU '1.75 for .hipp;n,. I nd l(lna ~,j.

dena add 4 ~ lOlli" t4Jt. CrystaL. for
146.94MH.l : '4.95, All other !nO:
$7.95.

If YOU are like the rest Of us
you· ..... bee n raad ing about micro­
compu t ers v o u 're e"cit ed
about t ham . . . but thare is so
much to understand e nd it all
.....ms so complicated that t here is
n o way to u nde rstand it.

Hogw ash.
A new maoa.lin.. is b.ing pub­

lish.d tor eomputer hobbyists . , .
lor people who ar. beginners ...
neophytes .. . no ...ieft ... peopl.
who h.1I9 no ide. wh.t. vectored
interrupt is. but ju st the same
w.nt to learn .bout computers
a nd have f u n.

A home computer svstem can
COST you. bundl. if YOU don't
know w hat YOu ere doing. Kilo­
baud coul d s.1I9 you • lot of
money .. . others h a lle learn ed

WHEN YOU ••••--. -~------

SUBSCRIBE TO

•

NEW
'" - _.

for '77 o-
O nly , ••

$145 -
•

less batteries

ECM Corporation
41 2 N . Weinbach A.....
EII.nslli lle IN 4 7 71 1

r-' ·_1_2_.4_76,-2 1 2:~1;;~E~'=---.:~~~~~~~~~~~~~~~~--"~~~~~~~~~~~~~~~
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Study Guides
and

.Code Tapes­
Th e Best Available

A great many amateur operators
participated in these earlier flight
tests, learning the ropes. so to speak,
about operati ng through an amateur
satell ite transponde r unde r closely
similar condit ions to tbose whi ch
would occur in o rbit.

Activity thmugh the transponder is
encouraged during t he December 3rd
fligh t, and a commemorative QSL will
be sent to all amateu rs who send in a
report of stations worked or heard,
The aircraft call in flight will be
WA3NDS,

During the flight , a lia ison net will
be mainta ined at about 7230 kHz,
using the call W6V10.

The test flight is cosponsored by
the amateur radio clubs of Jet Prcput ­
sion laboratory, Hughes. TRW, and
Project OSCAR, as well as several
other California amateur organila·
t io ns.

One major purpose of the f light is
to assist radio amateurs in ad justing
their equipment for operation on the
new amateur satell ite frequenc ies
above 43 5 MHz, the only available
frequenc ies in the 420. 450 MHz band
open to satellite use under the ITU
regula tions. A seccndarv purpose is to
dete rmine the mutual interference
potential between AMSAT-OSCAR D
and amateur TV enthusiasts operating
above 435 MHz. Lau nch of the AO·D
amat/Jl,lr rlKlio communications satel·
lite is sdleduled for Fet.-uary 17,
197a

Reports should be sent to Skip
Reymann W6PAJ, at Post Office Box
3 74 . San Dimas, California 91773.

ARES act ivity to place it in read iness
for any emergency that should ar ise.
He pointed OUt that ARES d iffers
fro m the Radio Amateur Civil Emer·
seocv Serv ice lRACES) in that the
lat ter is operated locally by the LA
County She riff's Disaster Communi·
cations Service to ma intain communi·
cations in t he public service e-ea
where o fficialdom must be in cern­
munication with in headquarters and
the emergency seevces, On the other
hand, ARES provides what Stan Cl iled
"pecpte-to-pecple communications."

DECEMBER
FLI GH T TEST

O F AMSAT/JAMSAT
SAT ELLIT E T RANSPONDER

The Radio Amateur Satellite Cor­
porat ion IAMSAT I has obtained the
cooperation of a number of amateur
rad io clubs up and down the SUIte of
Califomia in flying the AMSAT ·
OSCAR D 2·met.-to-7G-centimeter
(146 to 345 MHzl amateur rlKlio
satellite t ranspo nde r for a teit to
provide amat eurs throughou t the state
an opportunity to test their gear and
to fam iliarize themselves with the
techniques and procedures to be used
in operating the transponder during its
orbita l phase as AMSAT -OSCAR 8,
mode J . The flight w ill take place
December 3 , 19 77. An aircraft ccn­
taining the transponder will fly a
course starting from Van Nuys Air·
port near Los Angeles to San Diego.
San ta Barbara, San Franc isco, Stock­
t on. Fresno, Bakersfield, and back to
Van Nuys.

Th is will be the Icueth flight test of
an amateur radio communications
saul lit. transponder since the
AMSAT ·OSCAR 6 2·meler ,tc>
l o. meter was flown on the east COilst:
in May, 19 71, by members of the
AM S AT Was hington group. In
Septe mber , 1971 , t he Jet Pro pulsio n
Laborat ory Amateur Radio Club ran a
f light test similar to the e re to be run
in December on the 2·tc>lo.meter
transponder. J PL ARC Wil$ also in­
volved in a flight test of the 432. 15
MHz to 145.95 MHz "Umset eee"
lhuilt by AMSAT Deutsdllandl which
became the mode B transponder of
OSCAR 7, The latter flight test WllS

run in September, 1973 .

The American Rildio RelilY Leilgue,
in add ition to its activity as spokes­
man for the amateur radio communi­
cations community, has a variety of
activities in which amateurs partici ·
pate. For some of these , awards are
grilnted, wch as for working allst:ates.
or work ing all cOl'lt inents. The ARRL
is also invo lved in emergency com­
munications when the need ar ises. The
activity is called Amateur Radio
Emergency Service lA RES), which
handles communications in em er­
gencies such as floods, earthquakes, o r
other ca tast rophic occurrences when
normal communications media fail.
Radio amateur openItors are equipped
to provide such commu nicat ions with
the ir batterY-p(I¥o'ered and mobile
rad ios.

In an interview, Stan was asked
what his job was as SCM. He told us,
"The SCM is the only e lect ed official
in the A RRL operating program. That
iii, programs involving "on-tbe-alr" ac­
t ivit ies. He fosters communication
networks, makes appointments of
qualified amateurs to various cern­
munications functions, aocl generally
provides the leadership for the sec­
tion,"

One of Stan's plans is to expand the

LOCAL AMATEUR RADIO
OPERATOR ELECT ED ARR L
SECT ION COMMUNICATIONS
MANAGER FOR LA COUN TY

Stan S. Brokl 01 Sunland, known to
h is amateur radio colleagues Il$

K6YVa. has just added anothe<-Ilurel
to his c rown. He was elected Section
Communications Manager for Los
Angell!'S County for the American
Radio Relay League, the largest ama­
teu r radio enthusiasts' or!lani~ation.

The League acts as spokesman for a
large s.egment of the nearly a third of
a million FCClicensed amateur radio
operators in the United States,

Stan is a senior engineering auistant
at the Jet Propulsion Laboratory in
P;l$OIdena. He has been an amateur
o perlto. for twenty'two years..
Among his earlier laurels were his
presidency of the JPl Amateur Radio
Club during 1976 and his handling of
the transmission 01 the JPL Viking
Lander pictures of the scrtece of Mars
to the amateur rad io world via slow
scan TV. In many parts of the world,
tl'ane pictures _e the only cees
received from the surface of Mars. He
is illsa the vice c hairman of the Los
Angeles Council of Amilteur Radio
Clubs.

AMSAT

Sranley S. Brok l K6YYO was recenrly efecrfd SCM for theARRL LA sectio n.
He is shown here examining an OSCAR display at rhe JPL library. The
ttHnrable shows the four inrerior panels of OSCAR 7.

Dick Ulrich K6KCY purs f inishing touches on the 10 meter whip for the
OSCAR 7 rest flight i(l '973. Dick will particiPlJ(e in (he flight test of the
AMS4 T/JAMSA T spac:ecraft in December.
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Dear Sir :

from~ 11

I

LMSpe~

Arlif1ilon VA

M.O.M.

read: "in register 13. Steps 018 to 038
solve equation 1 and".

An Burke W6UIX
San Diego CA

877104 OS. Taken on October 1­
1977. J try A. Leonard W5TSM, Rt. 1
Box 32A, Pottwille AR 72858.

RIPPED OFF : Regency HR·28 trans­
cetver. z meter, 12 channel. Serial no.
49·04353. 1 - 94·94, 2 - 34-94 3 ­
52-52, 4 - 13-73, 5 - 19·79, 6 ­
96--36. 7 - 16-76, 8 - 04-&t, 9 ­
25-85, 10 - pol ice, 11 - 4&-46, 12 ­
sheriff . Carl R. Willis K80KO, 464
Forest Street, Mansfield OH 44903,
call collect (4 19) 524·2367.

TAKEN: Drake ML2 , sin 11546.
Stoken from : Tom Fraser WAOOQT,
Colorado Springs, Colorado. (303)
635-8911, ext. 3874. Frequencies
installed : 34·94,94-94,1&76.07--67,
22·82, 25-85.

d idn 't have t ime to sleep in between
characters. but I d id copy com­
fortably the 20 wpm. I could copy
your tape about 98% - let's face it. a
code group like "kee te" is something
else. If you can' t copy the group. it
does teach you not to be flustered by
missing a character or small group of
characters.

Once aga in, thanks - and be proud
of those feathers and cap. I will be
forwarding my ca llsign changt when I
gtt my 2,,2 call.

KllYin C. Potter WA6DNW
Arcadia CA

FEATHER

BE A LEGAL JAMMER

Please note a correction to my
article, "Track OSCAR With Your
SR·52" {November, c. 58l. Lines
20-21 , column 4. page 59. should

HIJACKED; Heathkit 2 meter t rans­
ceiver HW·20J6, 5eries no. 03719,
Heathkit Micoder HD·1982, series no.
00622, from my company car on
October 10, 1977, at about 16:35
COT, 1713 Webster sr.. Omaha,
Nebraska. My ham call lind social
security 00.482-62-4198 are engraved
in the chassis of the radio. A r!!'Ward
will be offered to the individual who
returns the radio to me. Tom O.
Mikke lsen WA0POO, 902 Avenue G.,
Counci l Bluff$. 10_ 51501 , 1712)
323--8036: (o ffice) Motorola Com·
rnunications, 11045 I St., Omaha,
Nebraska 68137, (402) 331·7709.

RIPPED OFF: Atlas 350XL ..... ith
DOG-Xl digital dial, 5/1'1 877025. and
Ie power supply for the Atlas. sin

Just wa nted to drop you a note eod
put another feather in your cap. last
June, I purchased your 21+ wpm tape.
When I received it, I played it for
abou t five minutes. I then ignored the
tape until the firs! of September. I
practiced your tape an average of 45
minutes a day for J week$. On
September 21 . I went to the FCC and
took the exam. I aced the code test. I

We would like to invite a couple of
hams around the world for communi­
cation backup, and they can take all
their equipment. We wou ld give them
1/3 off the total cruise cost.

Captain Mike Burke
Windjammer Cruises

PO Box 120
Miami BelICh FL 33139

Sure, $4.00. - Ed.

2nd Clan Radiotelephone. a 2nd Clan
Radiotelegraph, and an Advanced ham
license, which I can say wer e duck
soup to get after using your study
guides and tapes. No..... I will be going
to Marquette to take the First Class
Radiotelephone, the Extra Class, and
the Radar Endorsement.

By the way , I'll be going for my tst
Class Radiotelegraph in a few months
- do you have a 25+ wpm tape I can
purchase?

Kenneth M. Cubilo. Jr. WB8DOI
Rogers City MI

Corrections

Tracking
the Hamburglar

1 1

1-------------1 IWi<h Ch,'stm~ "". ,,,.,,
approaching. we at Military O-.erseas
Mail are concerned about the many
thousands of our mil itary pers:llVlel

who will be IIW8Y from their homes
and families during the holiday
season. For many of these young men
and women, this will be the first
Christmas away from home.

Readers of 73 Magazine can help
make this holiday season a little less
lonely and a little more enjoyable for
many of these young people by
toining in the collection o f O1ristma
mai l sponsored by Military Overseas
Mail. This is an ideal project for
school classes, clubs, and other groups
as well as ind ividuals and families. For
more information, please send an
SASE to Military Overseas Mail, Box
4330, Arlington VA 22204, and men­
tion that YOlJ read about M.O.M. in 73
Magszine. Thank you.

•,
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SUPER PAT

f . · I ; ~ ·~-' . .

bottom, of perforated aluminum
sheet, covered by a layer of copper
wire. This .....as attached to a good
outsicle ground. The microphone with
switch .....as run into the c&ge, and I
was back on the airl There was no
field strength read ing in the cage while
transmitting. It is a little awkward
reach ing out the door to tune in
stations. but you can't have everv­
thing. The rig itself can be tuned up
on the dummy load.

So far I have tried only 20 llI'ld 40
meters, the latter on ., inverted V,
without the linear.

This is the old principle of the
Farad ay Cage, discovered in England
many years ago, and hardly men­
tioned in the Handbook.

It occurs to me that the transceiver
itsel f could be moved into the cage for
greater operat ing convenience.

YOlJ can understand why I am
reluctant to do tOO much experi­
menting penonally whet'! it might stop
my heart.

Perhaps a more simple solution
could be found, like putting some
kind of shield on the roof underneath
the beam, or on the ceil ing of the
shack.

Anywtry , perhaps one of yo ur
bright young men might be willing to
take my e"periments and build on
them. Tt~y are welcome to use my
observat ions and experience.

F. L. Wiltrout W9VFG
2 16 West High St reet

Elkhart IN 46514

Although in the past I've not been
in ent ire agreement with most of your
editorials, I will say this much - I've
written several letters praising your
study guides Iwhich you've never
printed). Well, here comes a super pat
on your back with a request fol ·
lo..... ing.

On Au~st 29, 1977, my employ·
ment requ ired that I obtain a 2nd
Clan Radiotelegraph neeese. The first
thought in my head was. " Oh-oh. a
supervised code exam at 20 and 16
wpm," so I got out your 20+ tece ­
the one with all the weird characters
- and listened to it fo r % hour every
day for 17 days. (Keep in mind that
I've been inact ive for J years now.!
Come the 29th in Detroit , the ex­
am iner put 20 wpm 01'1 and I really
was shocked - it sounded li ke about
15 wpm! I swear I could h....e
sharpened my pencil in between
groups. No kidding! I even copied 35
wpm almost solid after listening to
that tape - the same tape that, by the
way, at first I spent 10 minutes of
each half hour cursing. I no..... have a

1"'----__1
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Some t ime ago. I wrote you that I
had a Genera l Electric pacemaker in­
stalled. and that when I attempted to
make I trl nsm;,sion the radiation cut
it out. I asked if you kl'l!!'W of llI'lY
articles il'l ham publications or other·
.....ise wh ich might help me get on the
air. Your reply .....as negative.

I have since read newspaper articles
to the effect that CBers. using illegal
amplifiers, were interlering not only
with pacemakers, but also with
hear ing aid$.

I solved the problem in a soml!'Whllt
IWkward manner. and I would like to
pass along my experiences. thinking
that they would be a basis for further
refinement.

To begin with, I use a Drake T R·4
an d a Heathkit SB230 linear, feed ing
an old Hy·Gain 20, 15, and 10 meter
beam with coax. I have a switch
arrangement to go from the beam to a
Heathkit dummy load.

Using an inexpensive field 51fef'lQ1h
meter, with the a id of my son (who is
also a tlaml , I found that the field
strength varied itCCording to which
way the beam was headed - that even
on the ground forty feet from the
beam, with the beam headed in my
direction, the pacemaker acted up. I
could tel l when the rig _ 01'1 trans­
mit merely by fee ling my pu lse.

The !'Iext step was to take read ings
when the rig .....as on the dummy load.
There was no read ing whatsoever even
when the meter .....as set on top of the
rig. (Incidenta lly, the swr is do.....n to
one to one.)

My son and t then constructed a
sort of cage, five feet high and three
feet ..... ide and deep, .....u h both top and

Technical Editor, OST
225 Main Street
Newington CT 06111

GE and various doctors would not
give me any $llggestion$, I was lucky
enough 10 get in touch with a man in
the School of Aerospace Medicine,
who lold me of their extensive eKperi ·
menu with electromagnetic rad iat io n
and pacemakers, including 15 models
of the GE, which proved them part fc­
ularly susceptible. It is true that their
experiments were not on a ham fre­
quency. b ut their frequency was ne.
enoufll the 20 meter band to be
signifiCllnl . It was here that I got
suggestions for the grounded cage ,
bui lt.

Possibly you may have occasion to
pass along my e)lperierw::es. or to
improve upon them.

F. L. Wiltrout W9VFG
elkhart IN
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Compare the Atlas 350-XL
with other transceivers ...

TYPE All SOLID STATE HYBRID (VACUUM TUBE P.A.)

MODEl
ATLAS TE N YAESU DRA KE HY·GAIN KENWOOD TEMPO
350-Xl TEC FT·301 TR4-CW 3750 TS-B20 2020

INPUT 350
200POW ER WATTS 200 300 200 200 lBO

BANDS 10-160M 10·BOM 10·1 60M lO·BOM 10·160M 1O·160M160M OPT 10·BOM

• • . and see why it's your best buy!
available soon for installation in the AC supply. The
Hy-Gam, Kenwood, and Yaesu also provide some
fo rm of speech processing

9. AUXILIARY VFO
All of the rigs lis ted off er an optional second VFO
for split fre quency operation. But Atlas is the only
one wilh an Auxilia ry VFO that is not an add-en
box. The Atlas Auxilia ry VFO plugs right into a
space provided in the upper nghl hand corner of
the front panel. Although miniature in sue it tunes
the same SOIl kHz as the primary VFO, and does it
smoothly with coarse and fine controls that have
10,1 planetary drives. Green, yellow, and red LED's
let you knew which VFO you have set up for
receiving and transmitting. Very neat. and all
self-contained.
An option to the Model 30S Auxiiary VFO is the
Model31 1 crystal oscillator that provides up to 12
crystal controlled chanllels. It also plugs in te the
front panel just lilte the 3OS. Vernier controls pro­
vide fine tuning of the crystal frequency.

10. MOBilE/PORTABLE OPERATiON
The Atlas, ten- t ee , and Yaesu. being solid stale.
are unique in that they will operate mobile or port­
able direc tly froma 12·1 4 volt DCbanery. Also, the
solid state rigs are considerably smaller and lighler
weighl than the hybrid ngs. The Atlas is unique in
having a vtry handy plug-in mobile bracket for the
3S().XL that makes it a simple matter to plug·in and
go mo bile.
11. OTHER 350-Xl STANDARD
FEATURES inc lu de RU.. VOx. Crys tal Ca libra­
tion, ANl. and Noise Blanker.
Compare Ihe Al ias 3So-XL SSB·CW Transceiver
with tile ethers. and we think you 'llagrea the Atlas
has everything you 'll ever reed in a transceteer.
And it's made in America.
And let us not fo rget to mention Our Customer
Service which is second to nore. Just ask the ham
who owns one.

•
4. DIGITAL FREQUENCY READOUT

On the 3So-XL, the optional Digital Dial can be In­
stalled, and you stin retain the conventional analog
dial. with the option of switching the digital dial off
if you wish. With Ihe Ien- Iec or Yaesu 301 , you
lose the analog dial if you purchase the digital dial
model, making you totally dependent on the digital
dial.

5. FUll BREAK-IN CW
Only two rigs off er this feature; Ihe Atlas 3So- XL
and the te n-tee I The others are all "s emi-break­
in". And the Atlas includes CWsidetone with pitch
and volume adjustments.

6. NARROW BAND CW FILTER
This is another standard feature in the Alias. op­
lional on the jen.Tec , Yaesu, and Kenwood. Ours
is an I.E filter with SOD Hz bandwidth, and shape
factor of better than 3 to I.

7. A.F. NOTCH FILTER
This 3So-XL standard feature permits nu lling out
heterodynes and other interference. The raesu. Hy.
Gain and Kenwood include a similar feature.

B.SPEECH COMPRESSION
The standard Atlas ALC system provides up to 20
dB of RJ , compression which increases your tal
power and at the same time reduces '"flat-topping"
and splatter. An optional speech processor to pro­
vide up to 20 dB addi tionalAJ. compression will be

Above is achart comparing leading HFTransceivers
that fall in approximately the same price range as
the Atlas 350·XL. The Drake TR4·CW is least I!X­

pensive. while the HY·Galn 3750 is the highest.
Rated power input (SSB) and bands covered are
hied in the chart. but below is a discussion on a
number of ether interesting cOlTI9arisons which wi.
help y1l1l choose the right lfansceiver for your
station.

1. STATE-OF-THE-ART, All
SOLID STATE
The first J transceivers listed above are all solid
state. The real designs of Ihe future! Having man u­
factured and sold over 12.000 of our little 210xl
21Sx's, we can attest to the high performance and
reliability 01 aI w lid stale design. Tubes for the
driver and P.A . with their tuning circuits and high
vollage power supplies are rapidly becoming obso­
lete, As a result their resale value wil be decliring.

2.POWER RATING.
The higher power rating on the 350-Xl provides
you with a comfortable edge over the others. Run­
ning barefoot you can easily ride over the cem­
petition. Jf you'ft driving a linear you don't have to
strain for every bit of drivt from the transceiver. It
can loaf along with ease. The 350 watt input rating
is rea lly very conservative. Typical input power rum
upwards of 400 10 450 wallS without flaHopping,
Considerably more than the others.

3. BAND COVERAGE
Not only does the 3So-XL cover the 10 through 160
meter bands (including all of 10 meters in fou r 500
.Hz segmentsl, but one of its exclusive featu res is
that you can insta" up 10 10 auxiliary SOO .Hz
ranges anywhere from 2 to S MHz, and from 6 to
23 MHz . This gives you great flexibility lor MARS
opera tion and possible future amaltur bands. Crys­
tals for Auxiliary Ranges are installed internally. In
addition, the 3SO·XL provides reception of WWV at
S, 10, and IS MH!, wirteut having to add any aux·
iliary range crystals. Mod.1350-Xl [less options) $995 .

,. MADE IN AMERICA * * * * * * * * * * * * * * * * * * * * *.. Mod.1 006-Xl Oigij.1 Oi.1 $229.
.. We'r e very proud thlt every Atlas trlnsceiver is mlde right here in Ameriu , (n Ire the Ten- .. Model305 Auxiliary VFO , , , , , $155.
.. Tee and Drl h l, We Ihink the Ameriun worker, Ifld our employ"s in partieullr, I re the mOSI lit
.. Ill ented, i~dustri ous people in the world , The qUl lity I nd verutility of our IrlnlttNers .t lit -4.••' .~ J\ITLAS
lit proof of thIS. lit"':: &; --#~

And by using this Americlfl quelity workmanship, Idvlnced Vllue engineering in design I nd ",. a,';-,"
.. menufecture. and rigid quality control. the Atlas trlnsctiver is not only complllitively priced lit .......--_... R A 0 I 0 INC.* with the imports, but is actually a bett er value! * 41 7Via Del Monte, Dceansde. CA 92054

..** * * * * * * * * * * * * * * * * * * * * * * * * * * ** Phone (71 41 433-1983
~ ~./'d A16 Spenet Eustcmer Sevce Olrect llne
~ Merry Christmas and Holiday Greetings from aUthe gang at Atlas!~ (7 14] 433-9591
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J. Tom Badgett K 4MDK
1917 Washington StrNt
Bluefield WV 24701

en- ecnSI

- - QRP innovators

Dick Frey K4X U/W1FCC is Ten-Tee's chief engineer. The Century 21 is his design, and he's
obviously proud o f it. " It works great on the bands," Dick beams, and says he 's finally doing
the job he's always wanted to do. That seems to be the spirit throughout the Ten-Tee
operation.

I t started with a telephone
call in 1969. AI Kahn,

former president of Electro­
Voice, rang up Jack Burch-

field, a design engineer for
Bogan in New Jersey. Kahn

~)

had moved from Michigan to
Sevierville, Tennessee, after
he left Electro-Voice, and he
wanted to get back into the
mainstream.

" Hey, Jack, come on
down, and let 's do some­
thing," he suggested in that
first telephone call. To hear
Jack Burchfield tell it, a
se cond req uest wasn 't
needed. He had so much con­
fidence in the man he had
worked with when he himself
was at E.y, that Jack imme­
diately packed up his family
and moved south to Ten­
nessee.

Both admit that Ten-Tec,
Inco rporated, a company
now well-known for its solid
state ham gear, wasn't formed
in the conventional manner.
Once they got togethe r in
Seviervill e, the pair set about
adding some kind of manu­
facturing business to their
tool and die shop already
under construction. Hi-f gear
came to mind first, since both
had a number of years of
experience in the field.

AI says they rejected that
idea pretty quickly because,
" We both were sort of tired
of it. After the pioneeri ng
days were over, the fun went
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out of it ." They agreed , in­
stead, that th ey should
p ioneer some form of arne­
teur rad io equipment for the
beginner. And the Po wer Mite
line of solid sta te transmitter
and receiver modules was
born.

Lo w -po wer , low-priced
solid state kits for the ama­
teu r market was an idea
whose t ime just hadn 't come,
however. Ten-Tee sold fewer
than five thousand of the
units, and the ones they did
sell went not to the beginner
but to th e guy with the S-li ne
and the two letter call.

" If a Novice is going to
work anybody with two
Watts, he'd better have every­
thing just about per fect ,"
Jack said. "So most of the
equi pment went to th e ham
who wanted the challenge
and to the QR P group."

Whatever the reason, sales
vol umes weren' t h igh enough
to support th e young com­
pany, even though the mul ti­
thousand sq uare foot plan t
was paid for befo re produc­
t ion started. There were two
founding princi ples th ey
weren't ready to give u p,
though: low po wer and solid
state design . The Argonau t
was the next logical ste p, and
acce pta nce was a li t tle more
general, even th ough it st ill
ran only five Watts. This was
in 1971. There were fou r
more years of slim times
before this guts-formed co rn­
pan y becam e a force large
enough to be reckoned with
in the ham radio market.

• ' We're making mon ey
now," board chairman Kahn
says. "We turned the corner
with the T ri ton ."

One reason for the slow
fina ncial success may have
been the co mpany's stri ct
dedi cation to treating the
ham fairly. After th e Triton
came out, for exam ple, it was
dec ided that some design
changes should be made. But
before marketing the new
uni t , Ten-Tee made sure all
th e dealers knew a new design
was on the way, and they
instructed th eir deal ers to tell
Triton purchasers a new box
was ccrmng.

Reminiscent of Ten- Tee's earliest beginnings, this latest design - a solid state CW transceiver ­
began with a telephone call. Ten- Tee founder AI Kahn K4FW says he got three calls in quick
succession from people wanting a reasonably priced station for large Novice classes. The Century
2 1 was the result - all solid state, broadband tuning, 70 Watts input, direct convers ion receiver.
Complete with built-in power supply, the unit is selling for $289.00. This is a prototype, but
it's all there. Nothing is missing, even though there seems to be lots of room leftover inside.

I
Ten-Tee President Jack Burchfield K5JU (left, standing) and Board Chairman AI Kahn K4FW
(right, standing) watch as a technician gives one of the new digital Triton IVs an on-the-air
check.
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philosophy. Even though
starting with all solid state
equipment pro bably slowed
t he co mpany's developmen t,
AI and Jack are adaman t th at
whatever they design will use
no tubes. They're putting
those modern circuit designs
in a lmost futuris tic en­
closures.

They work hard, on the
other hand, to maintain a
small-company, personal
approach to the business as
they grow. Even with $3
mill ion in sales projected next
year, there seems to be no
worry about the company
losing its personality.

"We did it at Electro­
Voice," AI reflects. "It's just
got to start at the top and go
down."

Wherever it starts, the
feeling is th ere. The people
throughout the plant ob­
viously take pride in their
work. They're proud of the
Ten-Tee equipment they're
turning out. They seem to
know a great deal about the
work they perform, and
there's a comradeship among
all the staff that's heartening
in these days when most
people seem reticent in their
relationships.

It 's encouraging, too, to
hear a ham eq uipment sup­
plier promise to supply state­
of-the-art gear based on a
good engineering design,
maintain a five-year warranty
on the product, and answer
every query and com ment on
the equipment.

Ham radio is growing and
so are most companies
supplying these new hob­
byists. The hams at Ten-Tee
h a ve a move-carefully
attitude - part ly because
they're not sure what direc­
tion ham radio may take in
the future. But AI Kahn is
sure of one thing: "Whatever
you're doing, do it the best
you can, and don't try to
move into greener pastures
unt il you can nail down yo ur
present job."

That idea pervades the
Sevierville plant. It's as if
everybody is walking around
with a mouthful of nails and
a big hammer . •

"It probably cost us
$25,000 to $30,000 to do it
that way," AI says, "but we
did it knowingly and it was
the right move."

Design standards are strict,
too. Until recently, Jack
Burchfield was chief engineer
as well as company president,
and, with ten or fifteen years
in the audio busi ness, he
naturall y put some of that
experience into the Triton ­
less than two per cent audio
distortion, for example. Too,
he says, computer predictions
show a useful li fe on the solid
state fi nals of 25 years. (In
th ousands of Tritons shipped,
only 5 final transistors have
failed.) Each vfo board is
individually compensated for
temperature stability after it
is built. Toroids, coils,
cabi ne ts, c hassis, circuit
boards, dial mechanisms,
t ransformers - they're all
built under one roof in
Sevierville, Tennessee.

What's the ham market
like today? Challenging, Jack
and Al agree, and changing. A
ham doesn't have to be an
engineer anymore to have
functional equipment, and,
Jack believes, more and more
people are getting into ham
radio "to talk to peo ple, not
to tinker." That 's one reason
Ten-Tee is offering sophisti­
cated gear that's easy to
operate - broadband tuning,
for example, and instant
break-in.

Supplying the ham market
is a litt le like trying to please
all the people all the time. It
means keeping up with chang­
ing technology, but, more­
over, staying abreast with
what the buyer wants. To
th at end , a digital readout
version of th e Triton IV
already is moving down the
production line. Right behind
it is a solid state, Cw-onlv
transceiver, which eventually
will grow into a complete
stat ion pac kage kcvcr,
tu ner, anten na. A kil owatt
solid state linear is on the
back burner.

The Ten-Tee company
presents an unusual dichot­
omy - state-of-the-art hard­
ware an d o ld-fash ioned

//

.--

~

The familiar red and black Ten-Tee logo ready to go on 0

Triton IV, or Argonaut, or keyer, or Century 21, or power
supply, or . . .

This coil winder is a Ten-Tee innovation. The machine is
attached to a digital turns-eounter, which also is programmed
to stop the winder after the proper number of turns has been
applied to the form. It saves time and cuts down on errors.

Even the power transformers for Ten-Tee equipment are
wound at the Sevierville TN plant. A machine automatically
inserts laminations in the transformer windings, then the
whole affair is dipped in a sealant and put on a rack to harden.
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YOUR BEST BUY IN KITS FREQUENCY COUNTERS

H24

$124.00
$99.00
$99.00

~..
--;S-

HAl·T..X

1469Y5

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE. MICH. 48195
PHONE (3 13) 285-1782

ORDERS OVER $15.00 WILL BE SHI PPED POST PAID
EX CEPT ON ITEMS WHEIlE ADDITlON AL CH ARG ES
ARE REQ UEST ED. ON ORDERS LESS THAN $15.00
PLEASE INCLUDE ADDITIONAL $1.00 1'011 HANDLING
AND lUlLING CHARGES.

SEND SASE FO R FREE FLYER

•_.. ' ..-
".t-ao "" ;;.f"

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL
PART NEEDED TO MAKE YOU R COUNTER COMPLETE.
HAL-600A ] ·DIGIT COUNTER WITH FREQUENCY
RANG E OF ZERO TO 600 MHz. FEATURES TWO IN·
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP·
TIONAl 10 SEC GATE AVAILABLE. ACCURACY :t
.00 1% , UTILIZES 10·MHz CRYSTAL 5 PPM.
COMPLETE KIT $149.00
HAL·3OOA ] ·DIG1T COUNTER WITH FREQUENCY
RANGE OF ZERO TO 300 MHz. FEATURES TWO IN·
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP­
TIONAL 10 SEC GATE AVAILABLE. ACCURACY :t
.001%. UTILIZES 10·MHz CRYSTAL 5 PPM.
COMPlETE KIT $124.00
HAL-SOA a·DIGIT COUNTER WITH FREQUENCY RANGE
OF ZERO TO 50 MHz OR BETTER. AUTOMATIC DECI ·
MAL POINT, ZERO SUPPRESSION UPON DEMAND.
FEATURES TWO INPUTS: ONE FOR l OW FREQUENCY
INPUT, AND ONE ON PANEL FOR USE WITH ANY
INTERNALLY MOUNTED HAL·TRONIX PRE·SCA LER
FOR WHICH PROVISIONS HAVE ALREADY BEEN
MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY
::I:. .001%. UTILIZES IO·MHz CRYSTAL 5 PPM.
COMPLETE KIT $124.00

Previously kitted for C'l!!iComm Inc. b y Hal-T,onix

HAL-TRDNIX BASIC COUNTER KITS
STIlL AVAILABLE
THE FOLLOWING MATERIAL DOES NOT COME WITH
THE BASIC KIT: THE CABINET, TRANSFORMER,
SWITCHES, COAX FITTINGS, FILTER LENS, FUSE
HOLDER, T·D3 SOCKET, POWER CORD AND MOUNT·
ING HARDWARE.
H "' l .6Ot)X (Sa m e Spe<:ifu::ations as H AL·600A l
HAL-3OOX (Sam e Spec ifications a s HAL·3OOAj
HAL· SoQX (Sa m e Spe<::ifications as H"'L·50A)

SHIPPING

INFOR.....T10N:

PRE·SCALERKITS
HAL-G-300PRE (Pre -dntied GlO boa rd and all corn­
ponents) $19.95
HAL-o-300P/ A (Sam e as above but with preamp)

$29.95
HAL-G-600PRE (Pte-d rilled GIO board and all corn ­
ponents) $39.95
HAL·IGHZ (New Item . Ava ilable in December)

$124.95

PRE·BUILT COUNTERS AVAILABLE
(HAL-600A - $229.00) (HAL·300A - $199.00) HAL·
50A - $199.00) . ALLOW 4- TO 6-WEEK DELIVERY
ON PRE·BUILT UNITS.

ANALOG·D1GILAB
KIT $139.50

4-D1GIT ALARM CLOCK
12 HOU R O N LY

COMPLETE KIT CONSISTING OF 2
PC GI0 PRE·DRILlEO PC BOARDS,
1 CLOCK CHIP 4 FND 50) READ·
OUTS, ALL NECESSARY TRANSIS·
TORS, CAPS AND RESISTORS
I NC LUDIIliG 5 PUSH. BUTT ON
SWITCHESt. MOLDED POWER
TRA Ili SF OM IUR CORD PL US
SPEAKE R; COM ES COMPLETE
WIT H IHST RUCTIONS.

10-MHz CRYSTALS
HI·Q UAlITY CRYSTALS, DESIGNED
FOR FREQUENCY CONTRO L AND
ELECTRONIC TIME PIECES; AGING
FA CTOR 5pPM. MEETS OR EX·
CEEDS MIL·C·3o<l8 SPECS. MADE
ESPECIA l lY FOR HA L·TRONIX
BY SENTRY.
PRICE $5.95 OR 2 FOR $10 .00

6O-HZ TIME BASE
CRYSTAL TIME BASE KIT . WILL
ENABLE MO ST ALL DIGITAL
CLO CKS TO OPERATE FROM 12
VOC. LOW PROFILE UN IT, EASY
) .WI RE HOOK UP. ACC 2PPM,
ADJUST ABl E,
COST ONLY 55.95 EACH OR 2
FOR SlO.OO - OR ON LY S4 SO
WITH CLOCK PURtHASE.

6-DIGIT CLOCK
12/24 HOUR

COM PLETE KI T CONSI STING OF 2
PC GI0 PRE·DRILLEO PC BOARDS,
1 CLOC K CHIP, 6 FNO 359 READ·
OUT S~ 13 TRANSISTORS, 3 CAPS,
9 Rh IST ORS, 5 DIODES, 3 PUSH.
BUTTON SWITCHES, MO LD ED
POWER TRANSFORMER CORD AN D
INSTRUCTIONS.
DON'T BE FDOLED BY PARTIAL
KITS WH ER E YOU HAVE TO BUY
EVERYT HING EXTRA.
PRICED "'T $12.95 PRICED AT $16.95

CLOCK CASE Ava ila b le and w ill f i l anyone of t he a bove clocks
Regula . p . ic e •.. $6 .50 But Onl)" $4.!iO when bou«ht with clock

6 GOOD REASONS W R BU"NG A HAC·,"ON"
FREQUENCY COU NTE R

(I ) 100 '% COM PLETE KIT. (2) EASY ASSEMBLY, (3) COM·
PLETELY ENCLOSED IN M ETAL CA B IN ET. (4) rc SOC KETS
USED TH ROUG HOUT FO R EASY TTL REPLACEM ENT (5) EASY
ON YOU R POCKET BOOK. AND (6) N O EXPENSIVE CH IPS TO
REPLACE (EXA M PLE - IF YOU LOSE A D ECODER. LATCH OR
D RIVER IN A HAL·TRDNIX COU NTER. THE A VERAGE COST
O F REPLACEMENT O F THE LOW-COST TTLS IS LESS THAN
$1.00 EXCLU DI NG TH E PR E·SCALE CH IP. IN SO M E OF TH E
NEWER COU NTE RS N OW B EING MARKETED BY MY COM PE·
TlTlON , THEY ARE USING TH E EX OTIC SIN GLE CHIP AND
WOULO COST YOU CLOSE TO $30 .00 TO REPLACE ). THI S IS
SOMETHIN G YOU SHOU LD CONSIDER.

DESIGNED BY HAL·TRON IX
AN D M I K E GOLOE N O F
R . E. T . S . ELE CTR ONI C S
SC HOOL OF DETROIT. FOR
RU GGE D C LASSROO M USE.

FOR THE RAD IO AMATEUR, THE STUDEN T,
THE EXPERIM ENTER OR DES IGN ER
SPECIFICAT IONS: OUTPUT VOLTAGES: + 5V. +12V, - 12V;
USABLE C U RREN T: 75Om A: % Regulat ion al 500mA: 0.2 % ;
Short ·ci rcu il limited at 1 .0 amp; Therma l over load protect ed.
Power require ments : 11 7VAC, 60HZ, 40 W atts .
Funct ion Generato. : Freq uenc y range: 1HZ t o 100 HZ in 5
bands. A mplitude adjustable from 0 t o 10 VPP. DC oftse l
adluslable f rom 0 to :!: 10V_ W avefo r m s : Sine. square. t r io
angular and TTL Clock . TTL Clock 0 to + 5V level, 200 ns rise
and f a n time. Frequenc y determined by Function Gene.ator.
Outpu t impedance 1.2K ohm.
1.4 0 101 0 1 all . it 's easy 10 c on s!r\l ct and urvoce. PC boards a.e
pred riUed. pla ted t h ru and ~Ider f lowed . Over 1000 units
sold t o schools.

••••• ••••• ••••••••••••••••• •••••• ••• •• • • • • •• •· wow FREE fRQM NQW U NTlL •
• - DECEM 8 ER 31 , 19 11 •• •• RECE I VE A BSO L UTE LY FREe _ A SIX-D IGIT 12· OA 24·HDUR •
• ELE CTRONI C CLOCK KIT. COMPLETE WITH POWER SUPPLY •
• AND CASE. WI TH TH E PURCH ASE OF ANY ONE OF TH E •
: FOLLOWING FAEOUENCY COUNTER KITS. HA L-600A. HAL- •
• 300.... HAL-50A OR TH E A NA LOG DIGILAB. JUST MENTION THI S :
• ADWAS FOUND IN13MAQAZINE . •
• OR R Ece iVE A GIFT C ERTI FICA TE WORTH S15.OO ON YOUR •
: NEXT PURCHASE OF SSO.ooOR "'ORE . :

••••• ••••••••••••••••• ••••• •••• ••••••• •••••

'&
PRIN TED CIRCUIT KIT

~
EXCEL CIRCUITS ONLY

$ 19 .9 5
ETCH-IT- YOURSELF PLUS $1.00 SHIPPING

KIT INCLUOES:
4 pes PHOTO·SENsrnZE D GLASS EPOXY BOARD; DEVELOPER & RESIST
STRIPPER; DRY ET CHA NT CRYSTALS; 1 • 8 • 12 • ) PLASTIC TRAY
AND COVER. 2 • 8112 • 11 SHEETS OF .100 GRIO PAPER. 2 • 811l: • 11
SHEETS OF .002 MVLAR; 1 PAIR OF PLASTIC GLOVES, MI SC. ART·
WORK SUPPLIES.

D'STR'BUTOR ;OR APPRODUCTS, INCORPORATED

~
SU PE R STRI P
SS-2 #923252
PRICE $1 7.00
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Eric Shalkh.auser W9CI
527 Spring Oeek Road
Washington lL 6157J

The History

of Ham Radio

..."'· ......._G., .... ~ "'..T1_ TO ..............

months in advance to insure
success. Everyone connected
with the preparat ions hoped
th a t t his fir st nat ional
mee ti ng would find at­
tendance coming from the far
reaches of the Sta tes and
Dominion, representing all
districts.

T he midwest location
proved to be a most stragetic
and advantageous choice. The
Edgewater Beach Hotel was
at the far north edge of
Chicago, away from heavy
traffic, with R.H_G. Mathews'
9ZN station located just to
the no rth on the lake shore,
spu rting two tall station
towers, a multiwi re antenna,
and up-to-date eq ui pment in
his spacious shack. All agreed
that th is was an ideal spot to
congregate.

The convention committee
had booked a large arena, the
Chicago Broadway Armory,
located withi n walking dis­
tance of th e hotel. Abo ut
fif t y ma n ufacturers and
dealers in ham radio gear of
all description displayed and
demonstrated their products.
For the first time, amateurs
had an opportunity to talk
shop with those people who
had kept amateur radio alive
through th ei r advert ising in
QST, Radio Amateur News,
Wireless Age, catalogues , and
othe r li terature. Th is was a
ham's paradise!

T he conventio n hall,
where al l the sessions took
place, was a beehive of
activity. There was no letu p
in maki ng personal contacts,
exchangi ng QSLs, and dis­
cussing many subjects slated
on the agenda.

The First Day
T he ARRL President,

Hira m Percy Maxim, ad­
dressed the members with an
inspiring talk concerni ng the
aims and accomplishments
which amateur radio had
achieved in the relatively few
years of the ARRL's orga ni­
zation. In his introductory
rema rks, the founder of the
League had the follo wi ng to
say:

"As we meet and ope n th is
great convention, it is indeed

teurs were on the verge of
man y new developments.
Major Armstrong had an­
nourced his "single" signal
regenerative and then his
superregencrative receiver de­
signs. There were new circuits
to be tested in the transmitter
field, incl uding the Co lpitts,
the Meissner, the Hartley, and
the Heising, amo ng o thers.

Amateurs wanted to be
informed . They found them­
selves in new technical sur­
rocnoings. So, for the first
t ime, ci tizens of the United
States a n d Ca nada, all
interested in privately-owned
and operated radio com­
munication, decided to come
together from far and near to
a big first national con­
vent ion.

The first gathe ring of the
clan took pl ace from August
30 to Se pte mber 3, 1921, at
the Edgewater Beach Hotel,
located on the shore of Lake
Michigan in Illino is. History
relates that, following the
success achieved at this first
national convent ion, it was
ordained that two succeeding
ARRL nat ional conventions
were also to be held at the
Edgewater Beach Hotel in
Chicago at t wo year intervals
- September 11 to 15, 1923,
and August 18 to 23, 1925_

There was no telling what
impact these get-togethers
would have on the future
destiny of amate ur radio.
Great effort and meticulous
preparations were made for,..

-- part V

ARRL Board of Directors
proposed a national conven­
t ion.

In these early years after
World War I, there was so
much newness in everything
con nected with wireless, and
there were so many original
and worthwhil e ideas to be
aired, that no mere Morse
code contact was sufficie nt.
Voice communication had
not as yet entered our ama­
teur wireless channels. Ama-
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T he first amateur radio
get-together of any size

was the 51. Louis Midwest
Conventi on in December of
1920, sho rt ly after ou r li­
censes became available in
191 9. No sooner had the
enthusiasm at the 51. Lo uis
gathering died down, than the

Reprinted from acc News, II
publicat ion o f t he Chicego Area
Cha pt er of t he aCWA .
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a hi storic eve nt ... In years
to come, muc h will be said
about what we do here at this
first convention. We are strik­
ing out into the un known,
and even the smaller actio ns
whi ch we take here durin g
the next few days will weigh
heavily in the fu ture, for they
will establ ish precedents and
standards Let us not for­
get that we are pioneers,
blazing a way man y are to
follow. OUf responsibili ty is
great, and we must so regard
it. It is one thing to repeat
what has already bee n done,
but it is anot her altogether
diffe rent thing to do what has
never been done before. Wh at
you see before you here to­
day has never happened in
the affairs of man. Not on ly
is it a great pioneer effo rt in
rad io history. but it is a great
pioneer effort in political
history . We American and
Canadian cit izens assembled
i n th is room represent
pion eers in the deve lopment
o f somet hing totally revolu­
tionary in the art of com­
munication. The like of what
we are doing and proposing

had never crossed the brai n of
man a short ten years ago. We
already have a privately­
owned, absolutely free con­
tinentwide means o f instan­
taneous co mmunicat ion and
no man may say we sha ll not
make it wo rl d wide." (What
prophetic statements emerged
from this gathe ring of dedi­
cate d and enthusi ast ic men l]

" It Is no small di stinc­
t ion," our Pres ident went on
to say , " to be one of tho se
who make history."

Ge neral and Tech nical
Sessions

T here would be no point
in list ing the names of the
high and low no ta bles in
atte ndance . They were all
present. The pro gram com­
mittee had to pics scheduled
for discussion pertainin g to
clu b o rga n ization, inter­
ference control, observations
of laws, legislative matters,
message handling, an d man y
technical subjects .

Charl e s H . Ste wa r d ,
member of the ARRL legis la­
t ive committee, reviewed
pending legislat ion, a matter

which required constan t at·
tent ion. Seven bills under de-

bate in Congress at that par­
t icular time related to sub-
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jects concerning radio con­
trol , radio regulat ion, an d en­
fo rce me n t. O b ser vatio ns
made at this meet ing were
that : " If just t wo of these
bills go through in th eir pres­
ent fo rm , th e wave lengt hs,
power, and decremen t a re
then subject to control of t he
Commission, and they keep
us c ham ping around from one
wavelengt h to anot he r, in­
creasing and decreasing t he
power availa ble fo r ama teu rs.
Constant vi gilan ce is of vital
importance to insure the ama­
teur 's place in t he radio spec­
trum."

Pro ba bly t he topic which
drew to p attention during the
conve nt ion, and which was
subject to heighten ed debate,
proved to be th e controversial
question of power factor in
ha m transmitter circuits. As
one repo rter re marked after­
ward , "Without a doubt, this
deba te was th e main attrac­
tion at the convention."

The re were staunch su p­
porters of the two mai n par­
tici pa nts in the discussion,
and it did no t ta ke long be­
fore sides wer e chosen . At the
outset, Ellery W. Stone fro m
the wes t a nd W. B. West
8AEZ were t he antagonists in
this struggle for de fin it ion
and thorough ness of detail
for presen tation of facts.

Said Mr. Stone: " Power
factor is unity in any ac
ci rcuit in which inductive a nd
capacitive reactances cancel."

Said Mr. West [ignoring
inductance and capacitance):
" I confi ne my views in t he
matte r to th e relation o f real
Watts to appa rent Watts. "

This confro ntat ion went
on for hours. with other par­
ticipants jo ining, until all
agreed that it appea red that
t he confusion lay in t he defi­
ni tion of power factor. There

was n o common under­
standing reached by the two
part ies. So it was decided, on
th e spot, to submit t he qu es­
t ion to t he radio sec t ion of
the Bureau of Standa rds,
Washington, D.C. The state­
men t s u b mitted to t he
Bureau read as follows:

" For information of
Na t io nal Convention of
ARRL, please wire our ex­
pen se imm ediately : In a
freely osci ll a ting radio circuit,
a nd in a fo rced osci llat ing
circuit t uned to resonan ce
wi t h the impressed fre­
quency, if the inductive and
capacitive react ances are
equal in magnit ude and op­
posi te in sense, is th e power
factor unity ? One side con­
tends t hat, accord ing to pr es­
e n t a lte rna ting curre nt
theory. the power factor is
unity, and reactances are
equal and opposite. Other
side contends that resonance
is that con dit ion in ci rcuit

which causes power factor to
automatically assume that
degree necessary for t he com­
plete d issipation of the power
applied to the ci rcuit."

Within hours after th e tele­
gram was forwarded to t he
Bureau, the reply came back
.. _ with the answer which, in
essence, left both sides very
much up in t he a ir. Sup­
porters of both Mr. West a nd

Mr. Ston e hailed t he out come
of the repl y as complete vin­
d ication of th eir respective
sides. Even a committee
thereupon appointed to
review the entire discussion
finally ended up by stating
that t hey are not reasoning
from the same pre mise. Most
of those in attendance finally
conclu ded by t hese vague de­
cisions t hat anot her subject
could be more pro ductive a nd
down to earth and headed for
other meetings.

Of great interest to ama-
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To be continued.

The stated goa l was: "We
want the Atlantic Ocean
spanned on schedule by an
amateur station, and we want
definite proof that it has been
done." •

"Traffic Manager, ARR L,
1045 Main Street, Hartford
CT.: Please enter my station
as a trans mitter in the Trans­
atlantic Sending Tests, Dec.
8th to 17th. I will be ready to
transmit in the preliminary
tests on Nov. 7th to 12th,
and if I fail to cover t he
specified distance in the pre­
liminary tests, I shall relin­
quish my rights to transmit in
the final tests. Name ... Call
... St ... City ... State ...
Power of transmitter .. . type
(ON or spark) ... greatest
distance heard (give three
records) ..."

-••

couplers.
As is the case each year,

with the coming of fa ll and
colder weat her, radio condi­
tions improved, sta tic tapered
off, and interest in DX and
relay activities increased. So
t he ARRL Board of Directors
decided that a determined
effort should be made to span
the Atlantic via amateur
radio. There had been an
earlier try, not organized,
that had fa iled. Undaunted,
plans were laid by the ARRL
traffic de par tme n t a n­
nouncing that all radio ama­
teurs should enter into a
series of transmitter tests.
Selections would be made to
find the best and most far­
reaching transmitters to
qualify for the proposed
undertaking. The following
fo rm a ppeared in QST,
Septembe r, 1921, page 12,
directed to all hams:

• •

•

RADIO STATION 9ZN, 5525 SHE RIDAN ROAD.

.....~ i.' .
Operator, 9ZN.

•
Chicatf}lI., . ... . ' • .n-t. . 1.... .19 . . ...

Your signals hea rd here •. J.~.~. 4 • • • ••••• • Audibility . • • .G!.~.~ .. _...
Chara~teristics : •. .... .• .. .• .... N te 'Jwave ; . . . . . . . .. :;f-
Other mformat ..~. ..\o. . . v, . . .. .,." .~ . Yr!.•.ill", .1

• Equipment a t ik s:- ~ ~ "'-t:t ~ .q-
Transmitt' 500 cycle nken pa set. ~

60 cycle , yncbrono v--:,
CW an iophone ee "t -...

Receiving-C. n-Am n (2-ste(.o) /
Aerial-l()..wjr an, 90 gh, ft. I
Wave length 375 m
Hours- of opera P. 1\1. tly. ...
9ZN is th~ Central Division Distributing Station of the A. R. R. L. and will be
i very glad to handle any t raffic you may have at any time. Please QSL.

QRK? • ~~

•

practice NAA, 2,500
meters; POZ, 12,000 meters;
PL, 10,000 meters; and MUU,
14,000 meters, continued on
the air for years.

So loose couplers were in
constant use by amateurs
until , with the intro duct ion
of the honevcomb-coll de.
sign, units which occu pied far
less space but had equivalent
inductance gradually replaced
them. Amateurs also began to
convert to shorter and shorter
wavelengths with the move to
CW and the application of
available transmitting tubes.
Amateur stat ion layouts be­
gan to take on new and re­
vitalized appearances. Power
supplies had to be designed
and built to accommodate
larger tubes for that new re­
quirement of "juice" for the
"bottles." In turn, many new
receivers were bein g bui lt
usi ng variometers and varia'

leurs who were still pur­
chasing and installing spark
gap transmitters was the sub­
ject of broadband inter­
ference. It was contended
t hat spark gap units were
doomed to fade out of ham
stat ions, becau se the waves
they transmitted on the air
were not as sharp as a ON
wave. It is true that they
could be held better in recep­
tion and did not have ten­
dencies to jam each o ther,
like the CW signals did. Also,
each spark on the band had
an indivi dual characte rist ic
that identified it, and what
distances could be covered
(having 1000 Watts avail­
able)! The overall sensit ivi ty
and selectivity of circuits was
a hindrance. The ON signals
were difficult to tune and
hol d. Wave shifti ng was
usuall y noticeable. Regenera­
t ive receivers had short­
comings, especially since they
were asked to be equally ef­
fective in bri ngi ng in CW,
ICW, and the broad spark
signals. Receive rs lacked ade­
quate control to meet re­
quirements. Being regenera­
tive, t hey radiated energy and
caused considerable interfer­
ence, especially in more con­
gested areas.

For most signal reception,
the oversized loose couplers
in sta tion equipment were
still servi ng their major pur­
pose. Domestic and foreign
longwave stations were very
much on the air with news
broadcasts, weather reports,
ti me signals, and ge neral infor­
mation. Man y stations served
as sources of code signals for

" om page 16

vide arTlilteur radio with growth and to

offer a reasonable alterTllltive to CB
manufacturer1 to opening a Citizem
Band in the amateur 220 MHz band.
Now that history has eliminated the
need for a Communicator license, will
_ be able to stop the FCC?

EDITORIAL BY WA YNE GREEN

HAM GEAR FO R HAMS
Somewhere around 300,000 ham

transceivers have crossed oyer into CB
hands so far . .. where will it end?
The rTlilnufacturers and importers of
ham rigs estirTlilte that aboYt 75" or
more of the new rigs end up in CB

h"",,-
Sure. the use of these transceivers

by CBers in their "H F" band. those
channels in the 27.5 to 28.0 MHz
band, ~ illegal. But. like the 55 mph
speed limit, the enforcement is $0

slight thlM: most eBen use the band
with impunity. On those frequencies.
up abo... the hurly·burly of the
"bottom 40," sidebanders sit and
make skip contacts with ease. The ir
ham transceivers and ham POWef

amplifiers, aided by antenna installa·
nons Wh ich wo uld ma ke a dedicat ed
DXer fidge ty with envy. give t hem a
very good t /lSte of hamming.

Most of these chaps are much like
the rest of us, a fact attested to by the
liII"911 number 01 them who are gening
their ham tickets. Recent estimates
from 1I number of ham clubs indiCllte
that almost 90% of the people in ham

classes are CBers. Most ham classes
have a dropout rate of around 4O'll. ,
though this depends a lot on factors
such as the instructol'1, the code t~es
used. etc. The fact remains that very
few of the HFers are among the
dropouts. They seem to have a mucll
higher dl!9fee of determination to
succeed. The estimate is that at least
40% o f the newtv-ticensed hams are
now coming from the HF grou p.

When you f igure how relat fvely
small lhat group is. the number 01
HFl!fs getting ham tiCIlflSe5 is most
remarkable. This also may explain
why _ have $0 far h«I only minor
trouble with HFers bootrl!"i1:ling in the
ham bands. The redneck crowd hasn't

Conrinued on P'19I!: 190
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R. J. Edmunds WB2BJH
48 Lakeside Trail
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- - when you're tired of twenty

But why should we DX
BCB under th ese condit ions?
Perhaps the best answer is
because it's there . We could
well ask o urselves why we OX
any band at all , and the
answers would be somewhat
similar. Bc a offers several
c hallenges to the DXer,
ineluding hearing stations
which are not intended for
long distance, int ernat ional
li st e ners, but rath er for
domestic ones; the challenge
of beating the local QRM;

cations came into existence in
1934, when the old Federal
Radio Commission became
the fam il iar Federal Com­
muni c at ions Commission.
Actual commerc ial broad­
casting, with co mmercial mes­
sages being broadcas t as a
mea ns of revenue, began in
1924 over station WEAF
(now WNBC) in New Yor k,
which broadcast spots for a
Long Island realty co mpany.

The amateu r practices of
sending reception reports and
rece iving QSL cards are also
fou nd in AM broadcas t OX.
Many sta tions will verify re­
cept ions with QS L cards or
letters, alt hough the practice
is by no means as prevalent as
it was in the 1920s and '305.
OX nights were com mon
during th at time, as most or
all domestic stations would
leave the air at local midnight
on certai n days, leaving the
bands open for exot ic inter­
nat ional OX. Many old-time
BCB DXers were able to hear
and QSL stations in nearly
every cou ntry which had
them.

Today, however, with the
over fou r tho usand stations in
the United States alone,
man y b o a sting exte nded
schedules and higher powers,
such a feat is impossible. It is,
nonetheless, possible to log
m o re than one hundred
co u n tries o n the BCa.
Cou ntrv-cou ntl ng is different
from what it is o n the ama­
teur bands, and th ere are no
OXpeditions to add to the
totals, with the result that
th ere are man y fewer " Bc a
cou ntr ies" than there are
"ham countries."

c
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mental operations. The fi rst
broadcast licenses were
issued, indeed, for ex perimen­
tatio n and development. Per­
hap s o ne of th e most familiar
of th ese is New York 's
WQXR, 1560 kHz, which was
formerly W2XR.

In the old days, there were
only a very few frequencies
being licensed, due to the
small numbers of stat ions and
low powers involved. The
present set of frequency allo-

AM broadcast band, from
525-1605 kilohertz.

The hobby of listeni ng o n
this band, like all o ther forms
of radio listen ing which can
be ca lled OX, had its begin­
nings wit h amateurs. Before
the adven t of the commercial
broadcasters on AM with
which we are most familiar,
amateurs pioneered here, too.
Man y of the oldes t broadcast
stations are o ut growth s of
amateu r or other expert-

. -
The author's shack. Left to right - clock t imer with po wer selection panel; stereo tape
recorder; speaker, audio input/output distribution panel, 58-620 spectrum analyzer; variable
bandpass audio filter and HQ-150.

Try BCB DXI

M an y amateurs are
familiar with OXing

the foreign broadcast bands
in the short waves, frequently
from having OXcd them in
the process of aiming toward
their licenses. There is, how­
ever, another area of DXing
which offers a far greater
challenge to the DXer, al­
though he can no more
"work" this OX than he can
the international broadcast
stat ions. This is the standard
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The author's shack. Variable audio filter, HQ-150, and part of
4' altartmuth FET tooo. A t the extreme top left is a simple
fixed low pass audio filter. Not shown are mono-reel tape
recorder, cassette recorder, and Nordmende Galaxy Mesa 6000
portable receiver.

and the old f amiliar
countrie s , state capital s,
cou nties or what-have-you
lists. Another aspect of par­
t icu lar impo rta nce to begin­
ners and youngsters is the low
cost and ready availability of
equipment.

Equipment

All it rea lly takes to hear
BCB OX is a standard AM
radio of medi um to good
qual ity , and, perhaps, a hunk
of wire str ung in the back­
yard. The best portable BCB
OX equipment consists o f a
transistorized receiver, with a
loopstick inside for an an­
tenna, which retails for under
$40.00 (the Rad io Shack
Long Distance T RF ).

Of course, the DXer will
likely wish to continuously
upgrad e his equipmen t, bu t a
very fine setu p can be
assembled for less than it
costs to equip a multi band
ham shack with a good set of
equipment. Communications
receivers from the surplus
market, including such makes
as Hammarlund, Nation al,
Halli cra f te r s , Drake, or
Collins, among others, are
often ideal fo r BeB DX.
Many ent husiasts consider t he
Hammarlund HQ-1 80 to be
amo ng the top receivers,
while o thers opt for the
Collins R-390Aj UR R. Any
number of other receivers
manufactured by the above
companies, as well as military
surplus units and current­
production Radi o Shack
models, are also quite su it­
able.

Antennas are generally a
home brew situation , with a
four-foot air core altazimuth
loop with F ET rf amplifier
being the ultimate of these.
This is perhaps the most pop­
ular antenna in use today,
although the o ld stand by
longwi re and tuner is st ill
quite prevalen t. One com­
mercially available antenna,
developed by a DXer and
former corporate engineer, is
the Worcester Laboratori es '
Space Magnet series. This an­
tenna is a ferri te-cored loop
with amplifier, available in
several models in the $50.00

range from Worcester Elec­
tronics Laboratories, Frank­
fort NY.

There are many other vari­
ations of BeB loop antennas
availabl e as construction pro­
jects, commercially available
kits, or assembled units.
Many Dxcrs experim ent to
obta in new designs which
com bine h igh direc tivi ty, high
"Q", and small space con­
sumption to su it their indi ­
vidu al needs.

Among the most popul ar
accesso ri es are tape recorders,
external Qcrnultipliers, aud io
fi lters , stereo headphones
wired for mono, and oscillo­
scopes or spectrum analyzers.
The la tter are used primarily
for observing signal traces and
band scanning for addition al
sign al s not immediately
aud ible, as well as for identl­
fy ing interference and fr e­
quency measuremen t. Most
of these, however, are really
not necessary .

Gett ing Started

Any new hobby can be
con fusing to the beginner,
and so it is with BCB OX.
There are , however, a number
of very useful publications to
be had. Many of these are
pub lished by the two nati on al
BCB OX clu bs - the National
Radio Cl ub, headquartered in
Lou isville KY, and th e Inter­
national Radio Club of
America, in San Francisco.
T he two clubs were at o ne
t ime o ne, but, as is often the
case with amateur clubs, a
sp li t occu rred in 1964,
resulting in the two clubs.
Both cover the whole con­
tinent and primarily the same
segments of the hobby, al­
though there are some d if­
ferences in orie ntation. The
NRC features more pu blica­
t io ns and a larger member­
ship, as well as a somewhat
mor e t e chn ic ally-oriented
outlook.

E ach o f th e se clu bs
publ ishes a regular bullet in,
which is weekl y during the
winter OX season, and less
frequent during the summer.
The NRC publ ishes OX News,
which ha s a p p ea r e d
regularl y since 19 33. It also

pu blishes a domestic station
log, night direct ional antenna
pattern boo k, receiver and
antenna manuals, and a large
list of art icle reprints. IRCA
pu blishes a fo re ign log com­
piling all reported receptions
on an annual basis, as well as
a somewhat smaller list of
reprints. Both publish int ro­
ductory boo klets. A co py of
an explanatory pub lication
and a pu blica tion list may be
obtained from the NRC by
writing to : NRC Membership
Center , P .O . Box 118,
Poquonoc k CT 06064. A
sample bullet in may be had
for 504, fro m th e same
address. Infor mat ion o n the
IRCA may be o btai ned by
writing to Richard Segalas,
P .O . Box 2 625 4 , San
Francisco CA 94126. An­
o ther valuable publi cation is

• ~ •
• ~ •

the World Radio/TV Hand­
book , already known to
many hams and SWLs.

Most newcomers to the
BCB hobby start o ut with
domes tic DX (U.S. and
Can ada) and very little
fore ign OX . Even a casual
liste ner will be aware that
t here are many stat ions
throughout the tf.S. and
Canada which can be hea rd
on even the poorest of equip­
ment, and it naturall y follows
that the better the equipment
an d the more OX ex­
per ience on the band, the
more and rarer the OX will
be. Much o f the BCB OX
hobby depends o n knowing
what to look fo r and when to
look for it. For these reasons,
one cannot take the publica­
tions too lightl y, no r should
the aspect o f preplanning be
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A 2' altarimuth loop antenna for use with or without external
rf amplifier, modified and built by the author from 4 ' antenna
design.

ignored. Much t ime is wasted
by b e ginners, who have
passed the first plateau of
hearing all of the regular and
semi-regular stations, but have
not yet learned that simply
sitting and waiting for OX
isn't good enough after that
poin t.

Propagation

The optimum time for
BCB OX listening is bet ween
midni gh t and local sunrise,
when many stations are off
the ai r, thus reducing inter­
fe rence and allowing OX sta­
tions through. In addition,
many daytime-only stations
test during this so-called "ex­
perimental period" and may,
thus, be heard at far greater
distances than they are
no rmally heard du ring their
regular broadcast sche dules.
Mon day morni ngs (Sunda y
nights) generally yield the
most silent periods from ful l­
time stat ions and the most
tests from dayti mers, and are,
therefore, the most worth­
while. Many stations conduct
regularly scheduled tests
during the experimental
period, and lists of many of
these are available from the
BCB OX clubs.

Ma ny OXers, however,
find that listening during
these hours confl icts wi th
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their normal lifestyle, and so
such listening is confi ned to
rare occasions. In th is event,
the OXer will want to
capitalize on the other opti­
mum period for BCB OX,
namely the period around
local sunset. At this time,
propagation cond itions are
changing due to the sunset ,
and many dayt ime stations
are leaving the air for that
reason. These t wo facto rs
combine to allo w for more
distant reception of these sta­
tions just before they do
leave the air. The FCC has set
out specified times for sign­
offs and sign-ens of domestic
stations, which correspond
with their average monthly
sunset and sunrise. The re­
sulting pattern is an east to
west sequence of sign-offs,
thus allowi ng for statio ns to
sign off leavin g stations
further west st ill on , an d so
o n, until a full-timer becomes
dominant. On some channe ls,
a OXer may listen and hear
one or two new stations
signing off in every fifteen­
minute sign-off period. Maps
detailing the LOnes of
monthly sign-offs (or in some
cases, antenna pattern
changes or power reductions
for full-time stations), as well
as the reciprocal times for
sign-ons (and increases at sun-

ri se ) , are also available
thro ugh the clubs.

Propagation of domcstic
signals on BCB is generally
accomplished by either
ground wave, which follows
the approximate line of sight,
or by sky wave, which is
reflected back to Earth in the
ionosphere. Sky wave can be
brok en down into various
levels of skip. In th e daytime,
the " 0" and " E" layers of
t he ionosphere effectively
prevent any significant long­
distance skip on the medium
waves. During the mid-winter
period, receptions at dis­
tances of up to 1000 miles via
ground wave are not un­
common, but, throughout the
rest of the year, the average is
muc h less.

At night , t he " 0" layer
disappears, and the " E" layer
weakens significa ntly, thus
allowi ng many signals to
travel on to the " F" layer,
which really is composed of
two layers, known as F1 and
F2_ During the daytime
hours, these layers separate
from each other to a greater
distance than they are at
night, but this fact is not
immediately relevant to our
discussion . Both " F" layers
are capable, as is the "E"
la y er, under certain cir­
cumsta nces usuall y associated
with geoma gnet ic disturb­
ances known as "spo radic E,"
of refl ect ing signa ls back to
Earth. To be technically cor­
rect, the process is really
refraction, but the ultimate
effect is sufficiently similar to
reflection to be so called
here. In general, most of the
io nos pheric reflection ob·
served at BC B freque ncies
occurs in the F2 layer.

Normall y, grou nd wave is
re liable at night, up to a
distance of approximately
125 miles. Sky wave is
generally the predominant
mode of propagation from
about 160 miles on up. The
area in between is an irregular
combination of the two, with
neither one dominant. It
should be noted that some
sky wave componen ts will be
present, but masked, at the
lower distances, and th at the

reverse wi ll be true at the
lower range of the higher
group of distances. A single
hop reflection from the F2
layer can propagate a signal
over a wide range of dis­
tances, up to nearly 2500
miles, depending upon the
angle of radiation. A given
t ransmitter will radiate at a
multitude of an gles, thus
all owing it to reach the enti re
ran ge of distances prescribed
he re in. Skyline blockage,
such as mo untains or large
man-made structures, can pre­
vent t ransmission at certain
angles by blocking or
absorbing the signal at either
end of the path.

Long-distance (in excess of
2400 miles) propagation is
primarily by multihop paths
of F 2 re f lect ions.
Occasionally, it may be
possible for propagatio n by
multi mode paths, or other
unusual modes, which are be­
yond the scope of this d iscus­
sion. Included among these is
reflection by nighttime spo­
radic E.

There are, however, other
factors which materially
affect BCB signal propaga­
tion. The most significant of
these is that caused by
auroral d isturbances of the
Eart h's atmosphere. At such
t imes, excessive absor pt ion of
sky wave signals by ionized
particles in the ionosphere
takes place and alters the
character of reception in
some areas. This alteration is
geographically dependent,
due to the nature of the
Earth's magnetic field. It is
most strongly noticed in the
northeast, due to that area 's
proximi ty to the Nor th Mag­
n e tic Po le . When t his
happens, absorpt ion occurs,
depen ding upon the severity
of the disturbance, on signals
arriving from the north,
nort heast, and northwest. In
severe disturbances, or at
higher latitudes, signals from
the near southerly directions
may also be absorbed.

This process leaves those
signals which are ground
wave, th us yielding signals
from stations at an inter­
me d ia te distance arriving



kHl Call Locat ion

640 KFI Los A ngeles
650 WSM Nashville
660 WN BC New Yor k
6 70 WMAQ Chicago
680 KN BR San Francisco
690 CBF Mon treal
700 WLW Cinci nnati
720 WGN Ch icago
740 CBL Toronto
750 WSB Atlanta
760 WJR Detroit
770 WABC New York
780 WBBM Chicago
8 10 WGY Scnenectadv. NY
820 WBAP Fort Wo rth
830 WCCO Minneapolis
840 WHAS Lou isville
850 KOA Denver
860 CJBC Toront o
870 WWL New Orleans
880 WCBS New York
890 WLS Chicago

1020 KDKA Pittsburgh
1040 WHO Des Moines
1070 KN X Los Angeles
1100 WWWE Cleveland
1120 KMOX 51. Louis
1160 KSL Salt Lake Cttv
1180 WHAM Rochester, NY
1200 WOAI San A nton io, TX
1210 WCAU Philadelphia

Table J. Clear channel stations. All of the above stations
broadcast on channels designoted as "clear " channels by North
American Radio Broadcasting Association agreements. All
broadcast with 50,000 Watts and nondirectional antennas on a
full-time basis.

solely by ground wave, as
well as those sky wave signals
arriving fro m such a dis tance
and/or d irection as to escape
the absorpt ive layer. Thus,
signals from the south, semi­
local, and local signals will
predo minate . It may be seen,
then, that the ser ious DXer
on BeB will frequentl y be as
hampered by an auro ra as
Dxcrs at highe r frequ en cies
are aided by it.

Planning and Recordkeeping
for the OXer-

Perh aps the most impor­
tant part of BeB OXing in­
volves planning the OX ses­
sio ns. As noted earlier, there
comes a ti me when simply
turn ing o n th e rece iver and
aimlessly looking about for
new sta t ions becomes non­
product ive. At th is point, the
DXer should se t about co m­
pil ing rea listic targe t st ation
lists for each time block he
plans to listen. Facto rs to be
taken into accoun t are inter­
ference, distance, season, and
even month . The first two
factors are obvious, but the
latter two can use some ex­
planat ion. In BCB OX , w inter
te nds to be the primary time
to listen, due to the shorter
period the atmosphere is ex­
posed to sunlight, thus
allowing a lesser period of
ionization to occur. Likewise,
a case has been made for
better propaga t ion due to
cold weather. Antenna radia­
t ion patterns are altered
somewha t by a coveri ng of
snow aroun d the antennas,
and large fron ts of sno wy
weather can often affect
intermed iate-range propaga­
tion by sky wave.

The month of the year is a
direct factor in the sunr ise
and sunset times already d is­
cussed. Use of the maps of
these times for domestic sta­
t ions , as well as maps
depict ing actual sunrise and
sunset t imes worl dwide, can
aid in plann ing the OX ses­
sion by allo wing you to deter­
mine when the signal path is
in darkness, which predicts
good propagat ion, or partl y
in sunlight , wh ich does not.
The domestic maps also allow

the DXer to determine wh ich
stat ions lie closest to the
borderline betwee n o ne sign­
off (or sign-on) block and
another. At sunset, those sta­
t ions closest to the previous
block will be more likely to
be heard than those closer to
the fo llowing block, again
due to the relative degree of
darkness on the path. At sun­
rise, the reverse is tru e for
sign-on OX. Even th is diffe r­
ence of five or ten mi nu tes in
actual sunset or sunrise times
among stations signing o n or
off simultaneously can make
a significan t difference.

Recor d keeping is a major
part of plann ing, and it is a lso
a part o f "saving" your OX.
Records of monthl y su nrise­
sunset maps for the most
prod uctive domesti c fre­
quencies may be reused year
afte r year, as can lists of
target sta tio ns. Ident ifying a
station with marginal aud io
may requ ire not only a
knowl edge o f the rudiments,
such as call letters, locat io n,
and networ k affiliation, but
also a knowledge of pro gram­
ming type, special or local
networks, telephone area
codes, postal zi p codes, sports
programming, and program
syndications. All of these can
be used to shed light o n the
identit y of a sta tion for
which you can pin down
neit her the cal l letters no r the
location.

As no ted at the outset,
many Dx ers write fo r QSL
cards, or " verifica t ions of
r e ce p t io n." Th is req uires
mai nta ining a log of what is
heard, with an emphas is on
ite ms of local nature, ad­
ve r t ise ments, personalities,
and phone numbers. T his
may be done via logging
sheets for the long term , and
by tape record ings, in or der
to put th e data down on the
lo gg ing sheets accura tely.
Tap e record ings also allow
you to play bac k par t ially­
readable IDs or tentative IDs
for analysis and ult imate
identif icat ion. Many OXers
maintain " 10 tapes" wh ich
contain the stat ion IDs re­
cord ed from OX sessions and
rerecorded onto the master

tapes. Th is creates a semi­
permanen t record of the indio
vi dual's OX ca tches and pro­
vides a p roof of reception as
well, a lthough not in the
same way as veri fications.

What Can You Expect to
Hear?

T he beginn ing OXer might
best sta rt by trying to log as
m an y sta t ions o n each
cha nnel as he can by day and
by even ing before settling
down into the " OX prime
time." This will weed ou t the
regul ar stations fro m the non­
regular and wi ll gi ve the OXcr
a fami liar ity with the band,
so tha t he need no t waste
time t ry ing to lO an un­
needed sta tio n. Foll o wing
t ha t, one might tr y to hear all
of the 50,000 Watt, class 1A
"clear cha nnel" stat ions, a list
of which is sho wn in Table 1.

If fore ign O X is more to
the Dxer's liking, or domest ic
OX has become boring, the
beginner's goals should be
to wa r d La t in America
init ially, and ultimatel y, de­
pending up on his geo­
graphic al location, to t rans-

atlantic or transpacific OX.
Here, the World Radio/TV
Handbook is a mu st, in order
to set up targe t stat ions, as
well as to assist in ident ifying
wha t is heard. Due to the
flu id natu re of many of these
Latin Ameri can sta t io ns, as
well as some differences
caused by the liste ner's loca­
t ion, no list of widely heard
stations will be presented.
Such infor mation, as well as
infor mation on transatlantic
or transpacific OX, can best
be obtained by joining o ne of
the aforementione d BeB OX
clubs.

By this t ime, yo u have
ei ther gotten interested in the
concept of BeB DXing, or
not. If you have, the best
advice is to sta rt o ut with
some fa irly easy ta rgets , and
to contact one or both of the
two cl ubs ment ioned . If you
feel that you require still
more infor mation, again, you
sho uld contact o ne of the
clubs, eit her for th eir descrip­
t ive material or to purchase a
copy of the ir beginners' pub­
lications. In the meantime,
good OX! •
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- - use your scope !

E. Doren WA6THG/KH6
58 ManaoJana Place
Hilo HI 96720

ments of being some real fun.
Now , I have fi ddled

arou nd some with automotive
problems and knew that the
timing marks are found on
the side of the front pulley.
All that has to be done is to
rub some chalk into those
marks, so you can see them
easily, and, with the timing
light aimed at the spinning
pulley, press the trigger and
watch the strobing action, as
the number one cylinder fires
the timing light.

Somewhere back in my
mind, I recalled that I had ,
overlooked a few small
details. Let 's see . .. yes, the
books did tell me that the
vacuum advance line to the
distributor must be pulled
and plugged (I used a 6/32
bol t from the junk box), but
wai t, what's t his? . ..
"Timing must be adjusted
wi th the engine running at
manufacturer's specified rpm.
If necessary, use a tachometer
to set idle rpm."

Well, I don 't have a
tachometer. The first thought
that went through my mind
was to run out and buy one,
but that didn 't settle well
wi th me. But I needed to
figure how many revolut ions
per minute that little Pinto
engine was turning over, and
with a fai r degree of accu­
racy.

We've all see n the modern,
automotive electronics shops,
with their big engine analyzer
scopes all nicely calibrated ,
but who among us is going to
rus h out and buy one of
those? What I do have is a
pretty fair B and K model
1461 , 10 MHz, triggered
oscilloscope, with eighteen
calibrated sweep ranges. It
seemed to me that that
should work, somehow.

The problem was inter­
esting and one that took my
thinking through many
phases. I began by thinking in
terms of how the combustion
engine works. It takes a fuel!
air mixture into the cylinder
on a downstroke, compresses
it on the upstroke, where it
begins burning the mixture
by sparking the plug some­
where before top dead center.

....~--

on the light to the POSitive
and negative terminals of the
car battery and the n clamp
the induction pickup around
the number one spark pl ug
wire. Elementary, so far. With
the engi ne running, and being
careful to watch that those
dangling wires don't drop
into the spi nning fan blades, I
gently squeeze the trigger on
the gu n and watch the light
spri ng to li fe. I love gadgets,
and this one had all the ele-

Recently, my daughter,
Marie, gave me a beautiful
automotive timing light. It 's a
real peach, with an extremely
bright flash, and operates
fro m the car battery syste m.
"Hey neat ... just what I
always wanted, " and, with
that, I ran out to the tr ust y,
r us t y Pi nto and eagerly
hooked up the light to the
fou r-bangor gas burner.

The instructions say to
hoo k the red and black wires

Photo A. This photo shows how the vertical input to the scope is coupled to the high tension
lead from the distributor to the coil. Notice that it is only clipped to the insulation and does
not make direct connection to the wire.

Build An Engine Analyzer

I f you are anything like
me, you hate to pay some­

one else to do something you
can do yourself, and that's
the way it is with me and my
automobile. It has occurred
to me that I constantly find
myself involved with elec­
tron ics. Yet here I am, a
self-professed expert, and I
have no way of taki ng on the
complexit ies of the common
Ketter ing automobile ignition
system . Or do I?
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Fig. T.

Photo B. This shows the method of obtaining the external
trigger pulse from the number one cylinder. Notice that the
wire is only loosely coupled around the plug wire and does not
make direct connection.
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seconds per centimete r. As
seen In Photo C, the t ime
betwee n firings is 6 .6 cent i­
meters. Mul tiplying this by
o ur swee p ti me of 5 milli­
seconds per cent imeter, we
f ind that time between f irings
is 33 milli seconds, or 132
mill iseconds for fou r cylin­
de rs. Taking the reciprocal of
132 millise cond s and
mu lt iplying by 120 reveal s
our engi ne revolutions to be
909 revo lutions per minute .
For those of you who hate

meters, mult iply by the
ind icated number of milli­
seco nds or microseconds per
d ivisi o n of the sweep t ime
scale of the scope, and take
the reciprocal to find fre­
quency. At thi s point , a small
calcu lator is an immense help,
u nless you like to do long
division with a penci l.

As an example, sup pose
we have con nected ou r scope
up as shown in Fig. 1, and we
are driving a four-bangor. Our
sweep t ime is set for 5 milli-

i ng a t induced voltage
t hrough the insulation of the
spark plug wire. We have not
connected our scope directly
to any bare wire, as the plug
wires can carry well over
10,000 volts of ac. In so me
cases, it may help to put a
2200 Ohm resistor and .05
capacitor across the input of
your scope, to dampen out
much of the high frequency
information we are not inter­
este d in. Some expe rimenta­
t ion is called fo r with the
exact values. Nothi ng is very
critical in th is department.

Years ago, I learned a
remar kable thing that t urned
out to be a gem of knowledge,
and, after havi ng spoke n to
other people in electronics,
was very surprised to learn
how few understood this fact.
Very simply stated: " Time in
seconds is t he reciprocal of
frequency in Her tz, and fre­
que ncy in Her tz is t he
r eci pr o c al of t ime in
seconds." Those of you who
knew all along can smile, but
those of you who didn't
should read and reread that
until you understand its exact
mea ning, because, with this
little nugget of knowledge,
many myste ries of the oscil­
loscope become child's play.

Remember, we want to
measure engine revol utions in
time - speci fica lly, revolu­
t ions per minute. Because, as
stated above, frequency in
Hertz is the reel procal of t ime
in seco nds. All we must do is
measure, with the scope, the
time fo r all cy linders to fi re,
take the reciprocal of t his
t ime in seconds to get
freq ue ncy in Her tz, and the n
mult iply by 120, thereby
getting r e vol u t io ns per
mi nute. (Remember, th at
cylinder fires o nce every
othe r revolut ion; therefore
we must mu lti ply by 120
rather than 60.)

If we look at a calibrated
sweep oscilloscope, we see
that sweep time is usually
measured in milliseconds or
microseconds per division on
the graticu le over the face of
the tube. All we must do is
cou nt th e n u m be r of
d ivi s ions, generally cen t i-

The resu lta nt exp losion gives
us the power dow ns troke.
Finall y, the cy li nder on the
last u pstroke exhausts the
by-products of burn ing. Our
prob lem is to fire the plug at
just the correct time on t he
first upstroke befo re to p
dead center and do this
timing with the engine run­
ning at a specified number of
revo lutions per minute. The
t iming light flashi ng on the
t iming marks wi ll show us the
answer to the first proble m,
but that rpm problem must
st ill be figured out. Remem­
ber, that cylinder fires only
once for every two eng!ne
revol utions.

What we must do is get a
good, stationary d isplay of all
cylinders firi ng on ou r scope,
so we can measure the dura­
tion of all cylinder firi ngs in
ti me. With an externa lly
t rigge red scope, this is a
cinch. Tak e a clip lead and
loosely couple it around the
number one spark pl ug wire. I
just use a n ordinary clip lead
wit h an alligator cli p o n o ne
end. Clipping th is aro und the
plug wire gives me plenty of
ind uced pulses to easi ly
trigger the scope (see Pho to
A). Switching to external
trigger, the scope will now
make one sweep, from left to
right across the tube, for
every firing of that nu mber
o ne cy li nder. Then, by
coupling the vertical inp ut of
the scope to the high tension
lead coming out of the center
of the d istributor in the same
manner (see Photo B) , your
display will show the firings
of all cyli nders in exactly t he
seque nce they actually are
firi ng. In the case of the
Pi nto, it will be, first, number
one cyli nder, fo llowed by
th ree, fou r, and finally , num­
ber two. It 's a si mple matter
to immed iatel y see if all plugs
are fi r ing, and also to see the
relative ampl itude of the
spa rk voltage to each
cylinder. The vertical gain
co ntro l, along with t he
vert ical position ing control,
can be used to bring the
voltage pea ks of all firings
o nto the scope face. Just
remember, we are only look-
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Photo D. Overall test setup used to determine the rpm of the Pinto. The ground connection of
the scope is made to the bumper.

marks on the front pulley in
the st robing flash of th e
timing light. T iming will also
inc rease or decrease the
engi ne rpm, so you may find
yourself going back and
t wea king the curb idle adjust
again.

A word of caution is called
for here. Adjustment of
engine timing and curb idle
speed will affect the
emissions of your car. Go
slowly the first time, consul t
your manuals, and Set your
car up by the book . Don 't
fo rge t to reco nnect the
vacuum line back o nto th e
distributor when you are
finished .

It is beyond the scope or
intent of thi s ar ticle to go
compl etel y into electronic
engine analysis and tune-up
procedures. Others befo re me
have done this wit h more
SUCCess. All I have attempted
is to introduce to you the
elements of using commonly
available test equipment,
rather than buying specialized
equipment. I have found that.
with a basic single-trace , trig­
gered scope, using calibrated
sweep and a good YOM,
almost any problem in the
ham shack or shop can be
solved with a li ttl e th inking
and some understanding.

At to day's prices for auto­
moti ve analysis and tunc-up,
it won't take long be fore my
simple equipmen t will pay for
itself. Even if it doesn' t , th e
satisfactio ns of doing it you r­
self, saving, and learning in
the process, are the real lon g­
term payoffs. -

Time for all cylinder
firings in milliwconds

300 ms
266ms
240~

218 ms
200~

185 ms
171 ms
' 60 ~

'50 ms
141 ms
133 ms
126 ms
120 ms
11 5 ms
109 ms
104 ms
100 ms

Fi,q. 2.

\

I
, J '

Engine rpm
400
450
500
550
600
650
700
750
800
850
900
950
' 000
' 050
11 00
11 50
1200

I like Chilton's Motor Manual
myself, and find it very com­
plete. Generally, it's a matter
of adjusting the correc t screw
on the carburetor. Curb idle
speeds will vary, and the
specs may call out different
rpm for such cases as cars
equipped with or without air
conditioning, etc. Once the
idle speed has been properly
set, the timing can be ad­
justed with the light. This
involves loosening the lock
nut under the distributor and
gently turn ing the distributor,
while watch ing the timing

-,"

multiplying by the to tal
number of cylinders. There
probably isn't much differ­
ence, so it will boil down to
what each individual feels
most comfortable with.

To set the curb idle speed
of your car, it is always best
to refer to the manufacturer's
specs, either in the owner's
manual or in a local library,
in a good automotive manual ,

-

Photo C. With the sweep time of the scope set to 5 ms per
centimeter, we see the time duration between two firings to be
33 milliseconds. This represents 909 rpm on a four-cylinder
engine.

this kind of math, refer to
Fig. 2, where I have figured
out all firing times and con­
verted them to rpm for you.

Although the scope could
have been set up for a display
of all four cylinder firings, I
personally feel a little more
accuracy is possible by using
an expanded sweep and
measuring the time for one
cylinder firing, rather than by

•
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SCR 1.000
State 01 the Art in IIHF FM Repeaters

-2M
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-now
220MHzl

Optional Cabinet
$ /30.00

_......,

"We are quite pleased with the opera­
tion of the repeater and are very
proud of it Thanks for producing
such a fine product"

D. Totel W9NJM
Wheaton Community
Radio Amateurs. Inc.

Chicago area

" During the f irst par t o f the year I
bought a repea ter from your f irm
and I tho ught you migh t be inter­
ested to know it is working out just
fine. You have a product that more
than meets the specifications you
claim . . . In the receiver you have a
winner, the intermod is negligible . . .
We have many other repeaters both
amateur and commercial in the area
and as o f yet no problem ... In
closing, I would like to thank you for
producing a product tha t does what
is expected of it In this world one
seldom gets what he pays for; I feel
our group has bought and received
our moneys worth. "

J im Todd WA5HTI
Dallas TX

Jim Wood W3WJK
Trustee WR3A HE

Butler County Amateur
FM Assoc.

Mars PA 16046

" The Model SCR 100 Receiver has
proven to be a fine unit We have had
i t in operation for nearly a year and
i t has been entirely troublefree."

H. Townsend
Stone Harbor Amateur
Radio Klub (SHARK)

Cape May NJ
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• The SCR1000 - simply the finest repeater available o n the amateur market ... and often compared to "commercia! '
units selling for 3-4 t imes the price! This is a JOWL unit, with a very sensitive & selective receiver. Included is a built-i n
AC Supply , CW IDer, full me tering and lighted status indicators/control push-buttons, crystals, local mic, e tc. Also
provided are jacks for emergency power, remote control, autopatch , etc.

• A full complement of options are available: Duplexers, Cable, 'P L', HI/ La Power, Autopatch, Racks, e tc. Please Inquire.
• The Spec Comm Repeater System ... a sound investment ... availab le only by direct factory order. $950.00 Amateur

Net. Com mercial price somewha t h igher .

• Repeater Boards & Assemblies Also Ava ilable : SCR100 Receiver , SCT100 Exciter/Xmtr., BA1 0 30 WL Am p., CTC100
CO R/Timer/Cont ro l Board , 101 00 ID er - Inquire. (See previous ads in 73.)

Call or write toaev and get the detailsl Send for Dara S hee rs!

SCI SPECTRUM COMMUNICATIONS sa
1055 W. Germantown Pk., Norristown PA 19401 {2151631 -1710

..... Formerly ofWofCeste,-PA _
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Bi1J Hosking W7JSW
8626 E. Clarendon
Scousdale AZ 8525 J

More Repeater

Basic Control Funct ion

The basic control function
is sho wn in bloc k form in F ig.
2. It consist.. of a ton e de­
code r/cloc k genera to r and a
func tion decoder . The way
the system is laid o ut, each
funct ion decoder provides
one primary function and up
to four aux iliary funct ions.
The way it works is that each

other functions at the local
site while the remote is being
functioned. Each of the
remote sites has its own
complete decoder sys tem and
its own set of control codes.
The sites have a 4 50 receiver
cou pled into the cont rol
sy..tem. Under o ur present
system, each of the remote
sites has the capab ili ty of
abo ut 15 different functions,
but here again, that is ex­
pandable to fit different con­
ditions.

In addition to the control
func tions at each site , each
has an audio inter face board
for th e control decode r and
an identifier. The identifier is
a CMOS version of my
or igi na l ident ifier circuit
which a p pea red in the
September , 1976, is..ue o f 73.
As of this writing, the audio
interface board design is not
completed. I expect to com­
plete the design in the near
futu re. The ba..ic theory and
block d iagra m will be
included later in this article.

The entire repeater control
system is built around a two
digit fu nction code. Th e use
of two digits was the end
result of much discussion
about various code lengths. It
was deci ded that the added
nu mber of functions available
or the added security afford­
ed by more than two digits
were not really worth the
increase in logic complexity
or cost.

The system started out
entirel y in TIL for econom ic
reasons. The cont rol at the
local site was the first bu ilt
and is still TTL, but the
remote site equipment is
CMOS and any expans ion to
the sys tem will use CMOS.
Only the CMOS ci rcuitry will
be discus..cd in this article.

circuit. " To th em I offer my
apo logies.

The total repeater cont rol
syste m is sho wn in block
diagram form in Fig. 1. All
primary cont rol functions are
carr ied out vi a tone codes on
public telephon e lines. The re
is a cont rol phon e termina­
ti on with a Ma Bell co upler
on it. The coupler answers
the line an d connects the
audi o int o t he cont rol
system. It al..o hang.. up the
phone after a cer tain period
of time, After the cont rol
phone num ber is d ialed, a
two digit control sequence i..
sent with touchtonesl M. The
presen t eq uipmen t at the
pho ne site has the capabil ity
of about 30 func tion.. , but
that can be changed to fit
..ystem needs.

In order to con t rol the
remote sites through the same
system, one of the local con­
trol codes will turn on a 450
link tr ansmitter and couple
the te lepho ne aud io to the
t ransmitter . Act ivating th at
code also inhi bits all of the

" PTA

50 mi les from the primary
site. Since the system is now
fairly well finalized, I decided
to publish it. None of what is
to follow was consciously
co p led from any other
source, but, with a project of
this magnitude, there are
bound to be some out there
who can say, " Hey, that 's my

L' '''"e~A
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control unit/audio interface

Control Devices

PP,MU' 010 Le eAL SITE
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Fig. 1. Control system block diagram. Entry is via public
telephone using 0 Ma Bell coupler. The control system then
either controls the local repeater(s) directly or activates a /ink
transmitter to relay control tones to 0 remote site.

•
LUsE '''010 P_
COlO ......

TELEPHOOIE

O ver the period o f the
last two or three years, I

have designed, built, and
installed a fa irly complex
control system for a system
of five repeaters. Three of
tho se repeaters are local or
co-located with the primary
control sys te m, while two are
remote, located fro m 20 to
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Fig. 3. Audio interface block diagram. Incoming audio passes
through an age amplifier which provides a constant output for
inputs varying from about 50 m V to over I volt rms. The
audio is then filtered into high and low tone group ranges for
input to the tone decoder module.
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Fig. 2. Basic control decoder block diagram. The numbers in
the blocks are separate modules (1: audio interface; 2: tone
decoder; 3: function decoder; 4: interface). The outputs of the
tone decoder module are TTL logic levels. There is one output
for each digit plus * and #. In addition, there are clock and
reset pulse generator outputs. These outputs drive the function
decoder module(s) . The function decoder outputs, via appro­
priate interface module(s), control the repeater(s) and aux­
iliary function(s). The identifier module is a separate, indepen­
dent module requiring audio and PTT to the repeater,

Fig. 4, Tone decoder module block diagram. The basic decoder
consists of seven 567 decoder ICs and three 7402 gate
packages providinq logic outputs for digits 0-9, ", and # .
Additionally, the module contains clock and reset generator
circuitry. This circuitry provides a clock pulse output every
time a digit is decoded and a reset pulse 7-10 seconds after the
last digit is decoded.

more stable, false-free de­
cod ing. At the present time, I
do have age am plifiers on all
of the decoders, but I am
unhappy with the sensitivity
of the circuit to the parts
used. I (hopefully) will have a
new design do ne in the near
future, Also, since I'm not
happy with the present cir­
cuit, I haven't designed a
printed c ircu it board as yet.

Tone Decoder Module

The to ne deco der module
consists of a set of 567 tone
decoders, a clock generator,
and a reset generator. T he
basic 567 tone decoder ci r­
cuit is almost right ou t of t he
Signetics Data Book, with
only a couple of component
values changed. The block
di agram of the module is
shown in Fig. 4, and t he
complete schemat ic in Fig. 5.
NE567 tone decoders have
been discussed by me (73,
April, 1976) and many other
aut hors, so I will forego any
detail ed circuit description in
th is articl e. It should be
remembered, however, t hat
the 567 output goes low with
the tone present and that the
NOR gates on the outpu ts are
ac t ually functioni ng as AN D
gates.

A loo k at Figs. 4 and 5
will show some ci rcui try not
included in most decoder
circ uitry, bu t which is most
necessary to allow sequent ial
decoding. Those c ircu its ar e a
clock gener ator and a reset
generator. Gate U11 fo rms a
circuit wh ich will provide an
output whenever any column
ton e is present. The output of
this ci rcu it is used to drive
the clock and reset pulse gen­
erators.

As you look at t he clock
and reset circ uits, you may
well ask, "Why the gates
instead of monostable m ult i­
vibrators (74121, 74123,
14528)?" Well, t he TTL
version I mentioned earlie r
uses 74121s, and they gave
me fits with false and double
trigger ing. The CMOS versi on
wasn 't rea dily avail able to
me.

While experimenti ng one
night, I stumbled on the clr-

function decoder module
. .

accepts a unique pnmary
digit [i.c., a 1) and then a
second digit (Le., 2) to com­
plete a given function. T he
primary function has separate
two digit ON and OFF codes
having the same first digit
(i.e ., 1-2 ON, 1-3 OF F)_ The
auxiliary func t ions a ll have
separate ON codes, but all
share a common O F F code
(i.c., 14, 1-5, 1-6 , etc., ON,
1-0 all OF F) . It is possible to
wire the funct ion board to
provide more than one
pr imary function, but I didn't
do it that way because it used
up more of the available
codes. Also, alt hough it is
feasible wit h t his scheme, I
steered clear of repeat ing
digit codi ng such as 1-1 .

Notice , also, t hat I show
the digit going to the fu nc­
t ion decode r modulets). The
* is a master reset which
shuts off a ll fu nctions at a
site simultaneousl y. The # is
used as a reset function fo r
the initial lo gic states simply
to eliminate possible func­
t ioning of an undesi red code
if doing two in sequence. For
exampl e, a sequence of 1-2
- # would turn on a func tion
and then reset the initial
stages of the decode logic, An
automatic reset function is
also provided which performs
the same funct ion about 10
seconds afte r the last to ne is
sent. The # and automatic
reset are 0 Red on the de­
coder modul e, and both
appear on the reset line.

Due to the many differe nt
cont rol requirements and the
low drive capabili ty of CMOS
circuits, I also provided an
interface module which can
provide either relay or transis­
tor outputs or both.

Audio Interface Mod ule

The as yet unfi nis hed
audio inte rface module is
shown in block diagram fo rm
in Fig, 3. The modul e will
provide the wide range age
action which is so vital to
proper 567 tone decoder
operation plus high group!
low group tone filtering,
which, while not strictly a
necessity, will provide for
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ON
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6-3
6-4
6,5
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Typical

Interface Module

It is necessary to provide
an inte rface between the
somewhat fragile CMOS out­
puts an d t he real world of
repeater controls . The circuit
to be controlled might range
fro m a Darlington transistor,
requi ring only microamps to
operate, to a large power
re lay , requiring tens o r
hun dreds of milliamps and
(most probably) capable of
producing a la rge reverse volt­
age spike on release . Addi ­
tionally , the out put might

Table J.
coding.

reset with t he master rese t. In
all of the cases that I have
built so far, I have used x-o
(X is the primary digit) as t he
auxiliary function O FF code.
To ma ke the picture a litt le
bit more clear, refer to Table
1, which shows typical codes
for a single function decoder
module.

The user could alter this
scheme to add mo re separate
OFF codes, but it would be
at the expense of total
number of funct ions. For
exam ple, the F3 ON code
could be wired to reset t he
second function instead of
t he common reset line.

In most cases where I have
to bring a signal such as the
cloc k on to a board and drive
several devices, I have used a
gate to buffer the signal be­
fo re using it on t he module.
Also, to be on the safe side, I
added buffers to each func­
tion output for more drive to
the interface module. I also,
as mentioned earlier, put an
LE D and driver on t he output
of each function . This proves
to be an invaluable aid to
both checkout and normal
use. As with all the boards in
this system, I provi ded an
o n-card regu lator. Also,
although not sh own on t he
schematics, I put .01 uF
capacitors directly across the
supply pins of each device .

Function
Primary
Auxiliary 1
Auxil iary 2
Auxiliary 3
Auxiliary 4Fig. 6. Basic CMOS pulse

generator. This circuit can be
implemented with gates or
with buffers. The one shown
is a 4071 gate.

Now, assu ming the master
digit was sent and the ON digit
is now sent, the output of U8
will go high and place a high
on t he D input of Ul B while
awaiti ng a clock pulse. When
the clock pulse arrives, it will
set the outp ut of Ul B high,
th us t urnin g on the desired
f unct io n via flip-flop U2. The
same cloc k pu lse will simu l­
taneously reset t he first or
master flip-flop since its D
inp ut was low during the
clock pulse. About seven
seconds after the last digit, a
rese t pulse will come alo ng
and reset Ul B to a low state.
This will not affect the out­
put state.

Flip-flops U2 , U3, U4, U5 ,
and U6 are wired as set-reset
flip-flops and, wired as such,
provide a latching func tion.
T his functio n could also have
been provided with cross-con­
nected NO R or NAN D gates
as des ired. When the high
from t he output of Ul B is
app lied to the SET input of
U2 B, its output goes high, in
tu rn energizing a function via
t he interface modu le. The
reset in put of U2 B is O Red
with t he master reset (*) and
the output of U2A whic h
responds to t he unique two
digi t OFF code. As a result,
t he function is turned off
e ither by a two digi t code or
by a master reset.

The remaining auxilia ry
fu nctio ns all activate in the
same manner as t he primary
function and with the same
first d igit. T he d ifference is in
the OFF function. All of the
auxiliary latch stage's rese ts
are tied together and go to
t he output of U10A. They
are also O Red with the
master rese t (*) input. With
th is arrangement there is one
two digit code which resets
all auxiliary functions at the
same t ime, and they a re also

tion decoder mod ule is shown
in Fig. 7. Since each user
wou ld have di ffe rent coding
and different modules w ithin
a given system configuration,
I have ind icated the dig its
simply as D1 , D2, etc.

The basic function de­
coder bu ilding block is t he D·
ty pe fli p-flop. Th is t ype flip­
flop changes its Q out put to
agree with t he D input upon
appl icatio n of a clock pulse.
If t he output was a lready in
t he same state as t he D input ,
no cha nge will take place in
t he output.

The D in pu t of IC Ul A is
wired directly to the desired
master digit (as explained
earlier) fo r that functio n
board. Then, if that digit is
high (a logical 1) when a
clock pulse comes alo ng, the
Q output of IC Ul A wil l go
high and remain high .

The h igh output of Ul A
then simu ltaneously enab les
all of the secon d digit gates
(U8 and U9 ). The other input
of gate USC is wired to t he
primary function ON digit.

1M
J; ' ~ F

"' "' "'"" " ", 'r 'e' ','
"' "' "',

" , ,
"' "' "'

, " ','
"' "' ",

" • '0' 0

"' "' "'
CBI

" ' "" J~" .JU'2 A
,

$TR OB£

"'

Function Decoder Modul e

A schemat ic of the fu nc-

cuit of Fig. 6, and it worked
so sim ply and reliably that
I replaced all my monostables
in t he CMOS des igns with t he
gate circuit. It works in a very
simple manner. When the in­
put goes high, it charges t he
capacitor C to the supply
voltage. Then, when the input
goes back low, the capacitor
has no place to discharge
except through the resistor or
th rough the input of the
CMOS gate. Therefore , t he
output of gate Ul is a pulse
whose durat ion is dete rmine d
by the time constan t RC .

As a matter of ro utine on
this an d all the other mod­
ules, I provided LED ind ica­
tors on each digit o ut put plus
the rese t and clock pulses. By
this ti me, LEDs had gotten so
reasonable in pr ice that I put
one on every contro l signal,
which coul d be usefu l in
determining proper circuit
operation. The LEDs are
driven by high gain transistor
switches such as MPS6521s.

Fig. 5. Tone decoder schematic diagram . a] Individual 567
decoder; the remaining six are identical. b) Digit decoder
connections. tCs U8, U9, and VIO are 7402 quad NOR gates.
c) Clock and reset generator. VI] and V] 2 are CMOS gates
4025 and 4001, respectively.
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0 1
02 X X X X X 0
03 X E
04 X X X X X W
05 X X X X R
06 x x x X 7
07 X X X X X x
08 X X X A
09 x x x X
10 X X X H
11 X X X X x B
12 X
13

"Table 2. Programming sample for the CMOS identifier. Shown is the program for DE WR 7AHB
where an X indicates a " 1" programmed in a bit position. The blanks in the firs t address
provide start-up time for the identifier and transmitter.

Construction
I bu ilt all of my present

syste m on 4 )12 by 6 )12 gene ral
pur pose circu it cards wi t h 44­
pin edge connectors. The
cards then go in a standard
rack fo r logic cards. This ty pe
of construction ma kes for
easy changes and lots of
versat ility.

As I mentioned earlier, I
put metal brackets on the
fro nt edge of the cards, with
jacks and contro ls installed

87
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IC Research and Develop­
men t, 35 W. Fairmon t Dr.,
Tempe AZ 85281.

I n t e r c o n nec t io n a nd
o perat ion of a set of modules
as a syste m is greatly aided by
use of a logic card rack of
some kind. I tried to make
the PC cards' con nections
such that wiring of the logic
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Fig. 7. Function decoder module schematic dtoaram. V I-V7
are 4013 CMOS dual D type flip-flops, U8 and V9 are 4071
A ND gates, V I0 is a 4081 OR gate, and V II is a 4050 hex
buffer. The circles on the schematic represent locations for
on-board jumpers. The jumpers are for function coding.
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o n the brackets.
At the time of this writ ing,

I have started printed circuit
layouts o n two of the system
boards, and I expect to have
some of the modules available
by the t ime the artic le gets
into print. For info rmation
on availability and pricing
write to CONTACT Elect ron-

8'80

CMOS devices for the coun t­
ers and data selectors, but
retai ni ng the TTL memory
and 555/556-type clock. The
revised circuit with all the
reiden t ify circuitry removed
is show n in Fig. 9. The pro­
gramming for the memory is
shown in Table 2. The basic
IDer functi o n is t he same as
desc r ibed in my earl ier
article, so I won't go into
much detail here.

Brief ly, operation is as
follows. One half of the 556
funct ions as a cloc k which is
turned on and off by the
action of the start-stop flip­
fl op made up of U4A and
U4B. The ou tput of the clock
drives cou nter U2, which
sequences data selector U3
through each of the eight
memory outputs, advances
the word address by one, and
t hen repeats the o utput
sca nn ing operation. This
sequence is repeated until
256 bits are decoded . If
d ifferent length IDs are
desired , a gate cou ld be in­
stalled to decode the outputs
of the counter at the desi red
stop ping point.

Iden t ifi er
The identi fier module is an

offshoot of my original TTL
design which appeared in the
September, 1976, issue of 73.
The main drawback of t he
TTL version was the cur rent
consu mption - almost one
Amp.

The seco nd problem was
com plexity. Most of the com­
plexity was a resu lt of an
attempt to auto matically
ident ify abo ut th ree minu tes
after the identi fier was origi­
nal ly keyed , without restart­
ing the t iming circuitry.

I did some research into
the memories I was usi ng and
fou nd that I co ul d d rive the
address inputs with the out­
put of a CMOS devi ce with­
out destroying the device.
With that in mind, I rede­
signed the ident ifier using

require a switch to ground , or
it might requi re dry (floating)
relay contacts.

To take care of these
diverse requirements, I have
used two standard interface
circuits, one transistor and
one relay. The schematics are
shown in Fig. 8. The tran­
sist ors use d are power
Darlingto ns requiring little
drive and capable of sinking
si x Amps. I provided a reverse
diode to clam p out any re­
verse spikes which might
appear on the li ne fro m
cont rolli ng an induct ive
devi ce. In the case of the
t ransistor outputs, they are
switching to ground, and I
used common phone jacks for
control outputs. I mounted
the jacks on a small metal
panel on the front of the
circuit card.

The relay o ut put uses 12
volt PC card mount relays
having contacts rated at least
to 2 Amps. The relays are
driven by a high gain t ran­
sistor such as the MPS652 1 or
equivalent. I used a small
barrier strip to bring out the
relay con tacts to the front
edge of the module. If
mult iple relay co ntacts are
desired from one module,
they will have to be brought
out to the rear edge connec­
tor.
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progressed to a satisfactory
conclusion, you are ready to
plug in a function decoder
module and continue testing.
Once everything is connected
together, sending the correct
ON digits should cause the
LED for that function to
light , and th e OFF digit
sho ul d cause it to turn off.

Interface modu le checko ut
is simply a matter of seeing if
the proper transistor or re lay
is act ivated when the correct
fun ction code is se nt , an d the
proper LED on the function
board is ill uminated . ldenti­
fier module checkout requires
either an aud io ampl ifier or
con nect ion to your trans­
min er and a method of
monitoring the transmitter
aud io. I have provided an
identifier test button in the
design. Every time this is
pressed, the IDer will send
the programmed identifica­
t ion and sho uld keep the
transmitter keyed through
the keying trans istor. The
only ad justments that have to
be made are the ID speed,
pitch, and timeout delay .

Conclusion

A typical system configur­
ation would consist of the
followi ng modules: audio ,
tone d e c ode r , fu nction

magnitude without the o ut­
put vary ing.

Adju stment of the tone
decode rs co nsists of se tting
e ach 567 to its proper
frequen cy . To be done
properl y, this req uires a
fre quency counte r, but it can
be done with a tone pad.
Power up the tone deco der
module, pu t your counter on
pin 5 of Ul, and ad just the
pot for a frequency of 69 7
Hz. In a similar manner, ad­
just the remai ning decoders
for their proper frequency. I
have sho wn the IC num bers
and freque ncies in ta bular
form in Table 3.

Now connect the audio
module and the tone decoder
module together e ither in the
logic rack or on the work­
bench. Here an extender
board (also available from
CONTACT) is a great help.
Hook a touch tone generator
to the aud io input of the
audio module and appl y
power to the sys tem. Start
depressing the digits on the
pad . As eac h d igit is
activated, its proper LED on
the tone decoder module
should light, the clock LED
should flash once, and, about
5-7 seconds later, the reset
LED should flash.

If all of the above has
,
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setup consists of deciding o n
the digit coding desired and
then wiring the appropria te
gates on each function de­
coder module. The PROM for
the identifier must be pro­
grammed for the desired ca ll­
sign. I have presented pro­
gr a m mi ng info rmat ion in
other articles, as have o thers,
so I won' t repeat it here.

Alignmen t is necessary on
the audio and to ne decoder
modul es. The age amplifier
input /output levels must be
properly adj usted and the
t one d ecoder frequencies
mus t be set.

Age alignme nt is easy, bu t
requires a source of audio and
an audio f requency volt­
meter . First, set the audio
input to the age circui t to the
max imum expected input
voltage and connect the audio
vol tmeter to the o utput.
Adju st t he output o f the age
for a convenient readin g and
start increasing the input level
control. Increase the control
unt il the output no longer
increases. Now adjust th e age
output level for the desired
input to the decoder (about
150 mV rms ). Now, you
should be able to decrease the
input from the audio source
by at least one order of

Fig. 9_ CMOS identi fier module schematic. The circuit is the some as my earlier article, but now
in CMOS and without the automatic reidentify feature. M 1 is an 8223 programm able read only
memory. If more than one message or a longer one is desired, a 74186 memory could be used
with appropriate wiring changes.

RIC 567 Frequency

Rl Ul 69 1
A 2 U2 71 0
A3 U3 852
A4 U4 94 1
ci U5 1209
C2 U6 1336
C3 U7 1471

Table 3. Table of tone de­
coder settings. A ttacn your
frequency counter to pin 5 of
the 567s to read the fre­
quency.

rac k wouldn 't be t oo
difficult. To make power
bu sing easy , I made the
con nections on both sides of
the board serve the same
purpose. Terminals 1 and A
are GRO UND, while terminals
22 an d Z are +1 2 V. The
decoder outputs a re on p ins 2
through 13, and the clock
and reset are o n pins Band C
respect ively. These connec­
t ions are then para lleled
down a series of con nectors.

Unless mult iple relay con­
tacts are desired , the only
other connections o n the
back of the rack are a small
t erminal str ip fo r power
supply connection and a fuse
block . I a lso added a 2000 uF
capacitor across the supply
input to th e rack since the
actual power so urce was some
distance away.

'"
Fig. 8. Interface module sche-
matics. 0) Transistor switch.
The transistor used should be
a high gain one. In my case. I
used Mj£IIOOs. b) Relay
output circuit. The relay
driver must be a fairly high
gain transistor. I normally use
an MPS652 1 for this type of
application. The relays are PC
mount with at least 2 Amp
contacts. The module pro­
vides the option of using
either 5 or 12 KJ/t relays by
either installing or bypassing
a five volt regulator.

Setup and Alignment

The first sta ge of sys te m
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Parts List

One of t he fo llowing per controlled circuit:
MJE l 100 o r 2N4401
1 N400 1
2 .2k Y. W
12 volt relay

interested, write to CON­
TACT as mentioned earl ier. If
you decide to put one of
these systems together and

Function Decoder

1 - 50 0%W
1 - l OOk pot

1 - 5 k po t
4 - .01uF
1 - .22 u F
1 - .1 u F

have any trouble, please feel
free to contact me. The only
thing I ask is that you include
an SASE. •

7 - 2.2 uF/ 15 V electrolytic
7 - 4. 7 u F /1 5 V
7 -.1 uF mvlar
7 - 4.7k%W
7 - 6.8k%W
7 - 10kpot

5 - MPS6521 or equiv.
5 - LED
5 - 100k%W
1 - .22 uF

1 - MJ E11 QO
2 - 1 k%W

10 - 6 .8k %W
1 - 2 .7 k % W
1 -1 8 k Y.W
1 - 180Y. W

40 1 3
4081
407 1
4050

555 timer
4040
4 5 12
4001
555
82 23/82523

NE567
74 02
741 0
4 00 1

1 - 7805

Tone Decoder

U1·U7
UB,9, 10
Ull
U12

Interface Boards

U1 -U7
U8, U9
Ul0
Ull

Identifier

Ul
U2
U3
U4
U5
M!

Use of this system requires
a method of send ing tone
signals down the phone li ne
after the li ne is connected at
the receivi ng end. In some
instances we have controlled
our repeaters with an acousti­
cally-coupled tone encoder,
but it was no t completely
satisfactory. A touchtone
phon e is the key, but there is
even a problem there. In
many exchanges, Ma Bell
reve rses the phone li ne
po larity when the answering
connection is made, and th is
shuts off the tone pad in yo ur
phone so you can't send
tones down the line. The
answer to th is problem is a
I ittl e gadget the phone
company will install on yo ur
p hone called " po larity
guard." There is no charge for
the gadget itself as far as I
know, but naturally it will
cost yo u a service charge to
have the thing installed.

Agai n, I am try ing to make
a complete system of module
circuit boards available, but it
is a slow process . If you are

decoder (2), interface (2),
and identifier. Addition of a
COR/ti mer module such as
laid out in my article in the
January, 1977 , issue of 73
wo uld make a complete
repeater con trol system.

I have had very good luck
with th is system. The only
problems I have encountered
were mostly my own fault.
Don 't use ceram ic-type capac­
itors for t he tone determining
capacito rs on the to ne
decoder module. I fou nd out
the hard way th at they drift
badly with te mperature. I had
some in itial t roubl e wi th
clock timi ng when I first
went to CMOS on the func­
tio n decoders, but th e delay I
men tioned earlier appears to
have solved that problem . I
got completely wiped out on
a remote si te once by light­
ning causing a surge on the
power line and wiping out a
lot of devices. I have since
added various kinds of light­
ning protection on all of the
sites, but I don't really know
if it wi ll be effective.

New Products
from page 25

amateur. It was called the FM·21,
originally marketed as a six-channel
radio that had twelve-channel expan ­
dability and the rather nove! feature
of requiring but one crystal per chan­
nel. The FM·21 has since given way to
a "kissin'-country-cousin" of the two
meter MK-3, the 220 MHz FM-76.
Other than coverage and power out­
put, the two radios appear to be
twins. I can personally vouch for the
FM·76. since one is mounted in my
car and is in use daily . For better than
six months, it has performed without
a flaw, and, due to my life-style, I
really give any mobile installation a
real wor kout.

The FM-76 has something else
going for it. As most of you are aware,
the selection of 220 MHz amateur
equipment is still quite limited, and if
you are going to build a repeater, you
have but two choices. Either you
build it from scratch or you start with
a good radio and build from there.
Nooody has a tally, but there are
many successful 220 MHz repea1ers
out there that got started as an
FM ·76. I know of at least one re­
mota-base using an FM·76 as a 220
downlink as well. Repeater and re­
mote-base service take a lot from any
radio , and in that department, the

FM-76 seems to excel.
There is more to this story, though,

than radios. Very important is what
does an amateur do when his rad io
decides to do things it's not supposed
to do? Fact is, not every amateur is an
rf or digi tal expert . When a radio
decides to "go west," where do you
turn? If you are lucky enough to own
a Clegg radio, you simply mail it back
(or drive over if you are not too far
away) to Clegg Communications. and.
in a few days, it's back in your hands
working properly. In fact, when we
drove out to Lancaster to do this
story, we took with us Lou Belsky
K2VMR's FM·27B. Three days later,
Lou had his radio back in his car and
on the air. This includes the time it
spent going UPS bac k to Queens NY.
Clegg believes that product support
after sale is importa nt and strives to
supply t he best in the shortest pos­
sible time. No matter where you live,
if you have a way of getting your
radio to Clegg, Clegg will make it play,
doing so at a price that won't bank­
rupt you.

Ciegg sells only "factory direct ,"
and this has been the key to holding
the price to where we, the amateur
consumer, can aHord his goodies. His
current facility in Lancaster is well
stocked for quick delivery and good,
fast alter -sale product support and

service. Also available are accessor ies
such as power supplies for base station
use, antennas, and many other items
we amateurs need. Soon, possibly
before you read this, Ed hopes to be
moving into even larger quarters that
will enable him to expand his ability
to meet our needs.

By listening to his peers in the
amateur community, by looking
ahead and being willing to "take a
chance," by having something avail­
able for every VHF·interested amateur
in every price range, Edward T. Clegg
has become almost a legend in his own
time. He's a ham who cares about
amateur radio, an active amateur who
keeps in tune with the needs tha t we
have and endeavors to fill them. More­
over, as I can personally attest, he is a

Ham Help
I need information and a schematic

on converting the Motorola T43A
ser ies of VHF transceivers. Keep up
the good work on a fine magazine.

Bi lly L. Nielsen WB4APC
Rt. 2, Box 253E

Radcliff KY 40160

Help! To get on CW, I need a
schematic and alignment info on a
Gonset G-76 AM-CW transceiver.

Don Patterson WA1 FXK/2
Box 123. 773 RADS

Montauk AFS NY 11954

human being who cares a lot about his
fellow man. Those of you who kno w
him, know of what I spea k; those who
have never met Ed have missed some­
thing special. I sincerely hope that one
of these days you have the chance I
have had.

Ed Clegg pioneered VHF at a time
when such was not really fash ionable:
he was there when it started and is
still here today, There are many of us
who hope that t he "Man and his
Radios" will be here for many years
to come. Yes, I'm sold on Clegg
equipment. Why not? I've owned a lot
of it ove r the years and never once
have I been dissatisfied. And I know
many others who feel the same way.

Bill Pasternak WA6lTF
Newhall CA

Do you know of any persons or
c lubs that a re into classroom mstruc­
tions in my area? I would like to get
some help and get my license.

Medardo Cruz
4911 Ave. I

Brooklyn NY 11234

I wonder if any of your readers can
tell me where I might purchase DC4
silicone grease]

Neil Johnson W20LU
74 Pine Tree Lane
Tappan NY 10983
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Alexander MacLean WA2SUT/NNN0ZVB
18 Indian Spring Trail
Denville NJ 07834

How Do You Use ICs?

4 ' -6 V

No work, no blinky. Now
comes the easy part. You
have to start troubleshooting.
How do you go about it?

The voltage to an IC cir­
cuit is easy to check. In an
unknown circuit, the first
thing to check is the pin
connections. If the Vee and
the ground pin are correctly
drawn an d wired, then you
measure the source voltage.

If the voltage to the device
terminals is within the correct
range, you can eliminate it as
a possible cause in a simple
circuit like this. There are
circuits where pulses on the
voltage bus can cause mind­
boggling troubles, but they
won 't cut off a simple circu it.

That leaves two clements.
The oscillator supplies the
signal that lights the LEOs,
bu t the only fu nct ion the
LEOs have is as indicators.
They are not part of the
oscillator circuit.

In this circuit the voltage
is correct, so we are left with
two possible t roubles. Either
the LEO indicator circuitry is
no t correct, or the osc illator
is not correct.

There is not much choice,
really. The first thing you
have to know is if the oscil­
lator is working. Then you
can worry about the LEOs.

Now then , if the LEDs
aren't going to te ll you if the
circuit works, what is? Let 's
look at the circuit again to
see exactly what we are
play ing with.

The osci llator circuit has
been redrawn in Fig. 3 with­
out the extra section and the
LEOs. We are left with the
basic multivibrator.

This we have seen before .
In the ar ticle dealing with the
crystal oscillators, it was
pointed ou t that they were
actually not an osci llator at
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article described the circui t as
a muttlvibrator. This is a
sw itching oscil lator. T he
LEOs show this operation
visually. Obviously, if you
build the circuit and the
lights don't blin k, it means
the circui t doesn't work. The
object in this case is to make
the lights bl ink. That 's why
you built it in the firs t place.

H o we ve r, th e lights
blinking is the result of cir­
cu it operation. We have
e li minated two sections of
the IC which are not even
part of the circuit - le t 's cut
out a bit more.

The blin kv part of the IC
circuit is the two remai ning
IC sections and the LEOs. We
can see tha t the LEOs don't
blink; wha t we want to know
is why.

The circui t can be further
divided into three main func­
t ions, anyone of which cou ld
cause the malfunction.

In order to work properly,
the circuit must get the cor­
rect voltage, the osc illator
ci rcuit must function, and the
LEO indicating circui t must
fun ction.

'"''"

beginning, the circuit analysis
leading to the fault in the
original circuit.

Fig. 1 is the circu it as it
origi nally appeared ." You can
read the circu it the way it is
drawn - it is simple enough
- but it will be easier if the
circuit is redrawn so that the
IC sections are sho wn indi­
vidually.

This is shown in Fig. 2.
The circuit uses the SN7400
IC, which has been described
in a previous part of this
series.

Th is is a four section IC
The redrawn circuit shows
that two sections are not even
in the circuit. T hey are
grounded out.

That 's one way to simplify
a circuit. Now, for the prob­
lem. When the circuit was
buil t as it was shown, it did
not work . This was because
the circuit is not correct. It is
a simple defect, but let 's go
over the circ uit closely.

The basic techn ical de­
scri ption in the original
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R ecent ly I was asked to
try to unscramble a

little circuit that appeared in
another magazi ne.'

I didn' t have all the parts
needed to make the circu it,
but I was able to come up
with some suggestions for the
correspondent, and immedi ­
ately sent fo r the materials to
build the circuit - just to
make sure.

It struck me that this
simple little circuit is a good
d em o nst rat io n of circuit
fun ct ion an d analysis.

The circuit is an LED
blinky circuit. All it does is
turn two LEOs on and off
al ternate ly at a slow rate that
can be seen by the eye. How­
ever, within that simple o per­
ation is the ability to show
the operation of d igital cir­
cuitry visua lly.

As a secondary benefit,
yo u finally get to sit down
and bu ild a real live IC pro­
ject, although perhaps it's not
the most spectacular.

Let 's take it from the

Fig. 1. Original blinky schematic (incorrect) . Fig. 2. Fig. 1 redrawn (still incorrect).
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Fig. 4. Correct muitivibrator configuration test circuit. "Cl ,
C2: both of same value. "'Optional LED low speed indicators.
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the Vee pin. That 's a bit
red und ant. You o nly need
one source to light the LED.
That way, it was relying on
reverse biasing to turn the
LED on and off.

When the test circuit was
made, the LED was put be­
tween the IC stage output
and ground. Thus, it was
switched on when the IC sec­
t ion was in its high or "on"
state.

Sc hematic sy mbols are
nice, bu t if you really want to
kno w which way is up on the
LED, take one and its resistor
and connect it between the
Vee pin and ci rcuit ground . If
it lights, you're OK; if not,
reverse the dio de. If it still
doesn' t light , it may be
defective - t ry another LED.

Don 't fo rget those resis­
tors. As with the LED read­
outs, they are current-limit ing
resistors and just as necessary
to prevent damage to t he
single LED. The value isn't
too critical. 150 Ohms would
be the smallest you would
want to use; I prefer 220 or
higher. If you want to be
fancy, measure the actua l cur­
rent drawn to get the value
you want.

Don 't fo rge t what you
have here. The IC mul t i­
vibra tor is the operat ive part
of th e circu it. The LEOs
merely indicate t he operat ion
visua lly .

The circuit constants are
chosen to have a speed of
operation tha t the eye can
fo llow. It should be slow
enough that you can easily
see each LED go on and off
alternately. When one looks
on, the other should look off.
At the least, it should show
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scope? That 's simple, too.
Stay with th e switch action.
There is a de voltage at the
output of each IC sec tion of
the multtvibrator. Here the
trick is making the meter
show it.

In this case, you don't
want a fast frequency, so
start with the slow speed con­
stants. If you have to sub­
stitute, you may come up
wi th an inconveniently high
frequency, but you still want
to know if the circuit works.

If you do have a nice low
fn.quencv, you can prove cir­
cu it ope rati on with the de
sca le of your YOM o r VTVM.
The meter may not read cor­
rectly, bu t you will see the
needle fluctuate u p and down
as the circui t swi tches on and
off.

If you can get that, you
know the ci rcuit works. Make
this test carefully. The needle
may not follow the variations
well, and if the frequency is
too high, it will just quiver. It
still tells you the circuit
works, but it 's rea ll y not too
good for the meter - so keep
an eye on it and get off fast.

If you can actually see a
back and forth meter pulse
ra ther than a fast quiver, it is
a good ind ication that you
have a nice b li nk ing rate .

Of course, th is would be
the ideal situation in which to
use a logic probe if you
happen to have one. It wi ll
te ll you immedia tely if the
circuit is switching, and you
won't have to fuss about fre­
quency at first.

When the circuit works,
you can add the indicator. tn
the original circuit, the LEOs
went between the output and

Once the circu it was
hooked up right, it took off
the first time. Then other
values were t ried while it was
on the scope.

It also worked with 0.01
uF caps in the circuit. This
raised the frequency even
higher . Now, the basic multi­
vibrator is a symmetrical cir­
cuit. Electronically, both
pulses are identical in shape
and duration. It is possible to
vary that to an extent.

Just to see what it looked
like, one of the capacitors
was made 0 .1 u F and the
other was made 0 .0 1 uF oThi s
resulted in a nonsvm mctrtca l
waveshape. One of the pulses
was most defin itely a dif­
ferent wid th than the other.

T here is a limit to ho w far
you can bend the circuit be­
fore it stops working, but if
you have a scope, try a few
different combinations to see
what it looks like once you
get the basic circuit working.

These values result in a
switching circuit which is
great for a scope but far too
fast to see visually. To get
back to the original idea,
much larger values are used to
get a lower freque ncy.

It is the combi nation of
the resist or and t he capaci tor
in eac h leg of the circuit
which determi nes the fre­
que ncy. With in reasonable
limits, there is a wide range of
combinations that can be
used.

The original article sug­
gested that no higher than
4700 Ohms be used, because
it would affect the bias too
much. 2200 Ohms was the
highest on hand, and the 50
uF capacitors called for gave
a frequency that blinked too
fast. The LEOs looked like
they were on continuously.
The 100 u F caps slowed it
down so th at the bli nking
showed fairly clearly.

Now the n, without the
LEOs, how do you tell if the
circuit works? First of all, it
showe d on the scope, but
instead o f see ing the fami liar
square wave, you got the
trace being deflected at a
slow rate .

What if you don't have a

'O~F • t,, , • P'• ,
,

'O ~ ·•

4700 ..00
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all, but a form of IC multi­
vibrator circuit whose fre­
quency of operation was
determined by the crystal.

This circuit is an old
friend. If you remember the
basic configuration of the
other circuits, the problem
with this one should stand
out from the page as you
look at it now.

You have three basic fau lt
choices. The IC could be
defective, the parts values
could be wrong or they could
be defec tive , or the circuit
could be wrong.

One of th e first things that
comes to mi nd when looking
at an IC multivibrator is that
normally both sections are
symmetrical. Does that look
symmetrical to you? That
was the trouble. The circuit
was incorrect. It didn' t work,
but how do you test it?

You test it wi th another
indicating device . The thing
to keep in mind is what it is
indicating. A digital IC is a
switch. It's on or it's off. In
this case, it is supposed to be
on and off consecutively.

As this is an oscillator, it
must have a frequency. The
frequency determ ines the test
equipment to show its ope ra­
t ion .

Here we have an aw kward
situation. It is supposed to
fl ip-flop slowly enough for
your eye to see the blinks.
This might be a bi t fast fo r a
meter and a bit slow for a
scope to rea lly show the
waveform.

When I built the test err­
cult (Fig. 4), I changed the
values of the circuit con­
stants. I used 2200 Ohm rests­
tors and 0.1 uF capacitors.
This raised the frequency
high enough for the scope to
really show the waveform.

Fig. 3. Simplified circuit (Fig.
I).
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Fig. 6. Binary chart.

I fou nd it easier to use a
separate IC on another part
of the IC board where it was
less crowded.

Fig. 7 shows the basic
takeoff circuit from one of
the binary outputs. This is
also the basic IC inverter cir­
cuit, so let's go into a little
more detail about what's hap­
pening here.

The 7490 is being keyed
by a negative pulse. Th is
means that its input LED (at
the bl inky) is out of ph ase
with the actual pulse action.

If you watch the other
LED of the blinky IC circu it,
it will be pulsing with the
correct phase for the circuit.
When it is on, it is high,
which means that the other
IC half is low an d pulsing the
7490.

For this hookup, the take­
off was from the 1 binary
outpu t at pin 12. Now watch
the relationships between the
LEDs as they blink.

The blinky circuit LED to
watch is the one that is not
the input LED to the 7490.
This, in effect, is the visual
indicat ion of the pulse that
keys the 7490.

Notice that the blinky
LED pulses twice for every
blink of the LED at pin 12 of
the counter fC. In effect, that
part of the counter is acting
as a divide-by-two circuit.

Now notice the pin 12
LED in relation to the indi­
cator LED of the 7400 sec­
tion fed by pin 12. They are
out of phase. When o ne is on,
the other is off.

Fig. 8 shows the addition
of another 7400 IC section to
reverse the phase of the first
section. Now the LED at pin
12 and the indicator LED are
In phase and blinking to-

to show.
One other thing should be

mentioned. These ICs are neg­
ative edge triggered. It can be
con fusing at first to see that
when the LED lights up at
the input to the 7490, noth­
ing happens. It doesn't pulse
un til the LED goes out on the
negative part of the pulse.

Your eye will get used to
it in a while, particularly if
you understand or explain
the circuit timing an d what
the pu lses are doing.

Fig. 6 is a chart of how the
LEDs will display the binary
coded numbers. It takes only
a short while to master it, and
then it should be easy to
"read" it.

Remember that it reads
from right to left, each
position ad ding to the next.
There are four positions used,
corresponding to 8, 4, 2, and
1. The lit posit ions are added
together to get th e total,
which is the number that is
coun ted.

Now you see what a handy
little gadget the decoder/
driver lC really is. It does all
the work of translati ng the
binary data to a form that
can be displayed as an im­
mediately recognizable num­
ber by the LED readout Ie.

$0 far we can flip-flop an d
we can count. We can also
t ime. Many operations in IC
equi pment involve the abili ty
to switch or pulse a circuit at
a specific point in the se­
quence.

It is a ti ming pulse in the
cou nter that gates the count­
ing circuit. This is what
changes it from an event
counter to a frequency
counter - the ability to tie
the count to a known time
period.

This is usually no more
than an IC gate or two. The
hard part is knowing where
and when to do it.

We are concerned with
two specific problems: the
timing of the pulse an d the
polarity. Both of these can be
demonstrated with the ad­
d it ion of a few more 7400
gate sectio ns.

You can use the unused
sections of the blinky IC, but

."2200

functions are the mai n meat
of the lC cou nter.

Fig. 5 shows a beginning
application of the test
demonstrator. Starting with
our original blinky, which
should be slow enough to see,
we add an SN7490 decade
counter Ie. Th is is the basic
coun ter circu it hooked up to
show the counting action by
displaying the outputs.

The secon d IC is hoo ked
up to show its binary out­
puts. Th is is the whole key to
the lC's abili ty to provi de a
coded ou tput that can be
t ranslated in to nu mbers.

T hi s s hou ld be slow
enough that the viewer can
actually see the binary num­
bers in lights, and watch the
combinations change visually
with each pulse. With the
explanation of the binary
number system an d perhaps a
chart, a viewer will soon get a
feel for the numbers as they
change.

There you have two basic
IC fu nctions: the initial
switching action and the
counting action.

There are a few other
points about this circuit. It
may sti ll be a bit fast when
you are watching the binary
numbers blink.

It is not hard to get a feel
fo r them, but if you are using
this circuit for demonstration
purposes, you might consider
putting in another 7490 IC
stage between the multi­
vibrator and the LED display.
That wi ll slow it down so that
it can easily be followed .

You can have both 7490s
set up with LEDs to give a
fast/slow display. There are a
lot of possible options, de­
pending upon what you want

IOO~ F
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Fig. 5. Basic binary display circuit.
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an alternati ng action, bli nk ing
back and forth.

There is another, most
interesting, way of looki ng at
what we have here. Th is li ttle
blinky circuit is showing us
the high an d lo w state of each
section of the work ing part of
the ic.

Since that is all that a
digital [C is supposed to do ­
switch between two states ­
we can see all that it does
right before our eyes.

To carry th is a li ttle
further, i f the speed of the
switching operation is set a t a
speed that the eye is capable
of following, much of the
electron ic operation of any
digital circuit can be pre­
sented visually .

Even with a morc complex
ci rcu it, it permits a visua l
understanding of the actual
work ings of a digital circuit
that wou ld be un o bta inable
eas ily by any other means.

This opens up a rather
wide range of ci rcuit possi­
bilities that can be use d to
fu rther your own under­
standi ng of circuit operation
or as a teaching aid to demon­
strate IC basics to others.

For example, the IC mu lti­
vibrator circuit is qui te
common in ham projects. It is
the basic IC osci llator. T he
choice of circuitry determines
its func tion, such as crystal or
aud io or whatever. The basic
circuit is much the same,
apart from frequency.

Probably the next most
important digital functions
a re frequency dividing!
cou n ti ng and circui t
switching (gating).

One of the hottest ham
pro jects going is the fre­
quency counter. These IC
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are many o the r circuits that
can be cou pled to LE D
indicators for a visual demon­
st ra tion of circuit opera tion,
but you will have to be care­
fu!.

Not all IC ou tputs will
drive an LED, and you may
cause damage t ryi ng. I shot a
handfu l of 7490s t rying to
couple to the divide-by-two,
-flve and -ten hoo kup. Th ey
still work as co unters, but not
as dividers.

You may also have prob­
lems because o f the ph ase of
the TIL logic (most of which
appears to be negative edge
triggered). That means tha t
the LEOs may not be on
when yo u want th em .

Still, for a few doll a rs
worth of par ts, there are a
va riety of IC operations
which can help you become
familiar with digital IC opera­
tion through hands-on
practice. -
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Fig. 9. Non-inverting switch used to reset counter (at 8 count).

UT e

for a low logic input, it reg­
isters its fi rst count of one.
Thus, even though the o utput
of the bin ary eight o utput
onl y registe rs as eight, its
logic resu lts in the need ed
pulse at ten for the next stage
to begin co unti ng.

There is one obvious thing
about this test circuit. Since
the output pulse and the
pu lse from the IC train which
rese ts the counter are the
same phase, the logical ques­
t ion would be, " Why not use
the pu lse from the IC itself to
rese t, instead o f adding
another circuit?"

In this circuit, you can do
just that. It works just as
well. The ci rcui t counts to
seven, and o n the eighth pul se
rese ts to zero and begins the
cou nting sequence again.

However , that would not
show the IC used as a switch.
In many circuits you will not
have the opt ion of le tting the
IC switch itse lf. You will
need separate switching ac­
tion th at can be controlled as
you need it.

It is probable that there

Fig. 8. Non-inverted output indicator or switch.

"

Fig. 7, Inverted output indicator or switch section.

Otherwise, you might have
the situa t ion where the gate is
open and a reset pu lse
appears during the co un t.

Thi s means that the ci rcuit
will reset itself during the
act ual count, which will give
you an Inaccurate . count .
Things like this are why digi­
tal designers spend so much
time making graphs and
charts of circu it t iming - to
f ind these glitches o n paper
before th ey have to try and
fi nd them in their equi pment.

It may see m odd to see
that the output for the next
counter stage is taken from
the D ou tput, which is the
binary eigh t output.

Th is will take a littl e ex­
plaining. The probl em is how
to get a ten pu lse o ut of an
eight ou tput.

T he answer is to follow
the actual outputs and how
they affect the next stage. To
do th is we wil l pick up the
cou nt at the end of the sev­
ent h co unt.

Up to the end of the
seventh coun t, t here has been
a low output at the bi nary
eight output and at the input
to the next stage which is fed
by that output.

As the next negative pu lse
hits th e first counter stage, it
causes a high output a t the
binary eight o utput and a t
the input to the nex t coun ter
stage.

This does nothing to the
next stage. The counter is
negative edge triggered. A
high output mean s nothing to
it yet, except to prepare it for
the next negati ve pulse.

At the end o f the eight
count , t he binary eight out­
put of the first IC remains
high . This is important. It
stays on the whole cycle .

The ninth cou nt adds a
high output at the binary o ne
out put, and docs nothing to
the eight output , which is still
on. All this while, there has
been no change to the next
IC stage.

At the ten th count, all of
the binary ou tputs go to low
(which is the bina ry for zero).
At tha t point, the low logic is
also fed to the next stage .

Since this stage is looking

gether ,
The easiest way to demon­

strate a t iming pulse con­
tro ll ing a circuit is to use the
7490 counter's own rese t cir­
cuit.

Fig. 9 shows a tes t circuit
fo r th is. Notice that the basic
change is the connection of
the 7400 switch sections to
the reset pin of the 7490_
Also, the switch is conn ec ted
to the binar y eight o utput
and will reset the circu it to
zero when the count reaches
eight.

F o r correc t counting
action, at least one of the
7490's zero rese t pins must
be at low logic- To interrupt
the count ing seq uence, it is
only necessary to pul se the
rese t pin ts) to high logic.

As the pulse cou nt changes
from seven to the next pu lse,
it produces a high outpu t at
the binary eight pin. This
same pulse appears at the
reset pin o f the cou nter Ie.

When this happen s, th e
cou nter automat ica lly d is­
plays the binary zero o utput
code: all outputs lo w. This
happens so quickly that there
is no visual binary eight out­
pu t. The cou nt goes from
binary seven to binary zero,
and picks up with binary one
on the nex t count.

Thus, in effect, the eighth
cou nt is zero, which is dis­
played instead of an eight
output code .

The counter reset can be
hooked up to o ther bina ry
ou tpu ts besides th e eight. The
four output will give yo u a
visua l coun t of one, two,
three, and zero. The same
princi ple holds fo r the two
output.

'Mlile th is is a simple con­
cept to apply, there are a few
pitfalls. In a counter circuit
the reset acti on is usually
keyed to the gating pul se.
Th is is to keep them working
in harmony.

You want the signal gate
open for the correct time
period for the count, and you
want the rese t ac t ion to take
place when the ga te is closed
and be com pleted befo re the
gate is open for the next
cou nt.
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multi-band HF communications antennas
half size . full performance

(Not to Scale)(BQ.10 HO)

WO RLD'S LARGEST SPECIALISTS Iii TIlE DESIGIi IIiG, UEVEI.OPIIiG

xxn MANUFACTURIIiG OF "IiO COI L, IiO TRAP" ANTF:IiNA SYSTDIS.

• There is no bellrr antenna at till)" priCfl
• • • W9QI0

• I had a .llor-Gain antenna and liked it extremelv In~ll . ~ . K4J~IR

• The antenna lias Irurkf'd Ollt scell wilh n 'ry !lOud reporh . . . W2TVK
• I can only f!jl'f' j!IOll'inf! reports about it . .. WA2IRN
• I huve used these [ine antennas lu'!tJn' and see 110 reason to change 11011' • • • W6BF
-It ha..~ given nil' ('x("('Upnf sen-ice and N'slllt!l . • • W6CZS
• J beiieco I hnl 'f' " sold " YOllr anlCIIIHJ 10 (J/nwsl ('I 'C'Y ham 1han>la/kl'd to . . . W4 AIl i\- .
elts performance Ilf'n' far surpasses allY uth,', antenna that I hove had WA5GGS
• For several ~\'l'urs I hnve used the J/or-Gai" and h(II'l' be~'rl l il'r.'" .~ a t isfi(' d K2TSD
• , tm I l' fl i ll~ ~'l'cry/HHly k rww that it has ll('( '11 doing a good job for me VE2VW
• The antenna i.~ IH'rformillg just lwwllifully . . . WSWDZ/6
• My 75·40 hns Iwrfo rtlH'd beautifu lly (l/ltl I'm very h(lflPY with it WBSDMB

• Another dwp .~(lid he Iuul aLso used it arid that it was the grea test W4 NSP
• J do not llf'.~itfllt~ t o recommend tlu' (lnlf'flil/tS 10 others . . . K0SPI{
• Jheard (J ham extolling the virtues of your antenna _. _WB0PT;\1
• I uorked a statio" (fISt night and tlu' .\lor- Gain IWS doing (Illite (J job for him . . . WA3TCV

HOW GOOD ARE THE MOR-GAIN HD DIPOLES?
HERE ARE A FEW UNSOLICITED COMMENTS FR0 I\11\10R-GAIN USERS :
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half size . full performance
multi-band HF communications antennas

75-10 HD (Not to Scale)

no traps - no coils - no stubs - no capacitors
M OR -GAIN HO O l POLES ... e O ne h .1f Ih. le n g1h of c onvention.l

h .lf. _ _ dipoles . e Multi -oend . M u lti ·frequeocy. e M."imu m . lli ·
ci.,-w; y - no traps, toadi n g COils, 0 ' s tubs , e F ully assembl.d a nd
pr. tuned - no m_sur ing . n o cutt inO. e A II _ th., r .t«l - 1 KW AM .
2 .S KW C W o . PEP SSB . e Proven p.rfo""enc. _ m ore tt1.n 1 S.OOO

1'1._ b_n deli_eel . • Permit u sa of the full capabilit ies o f todey's
S ob.nd ><eli'S• • ana f aecl line for op .... tion on all band.. . L ow..,
f;ost/ben ef it antanna on the m_kat todav. • Fast OSV - " 0 '...,1 1....
switching. • Hign.l p.rform....c. for the Novice _ _ II as r....
e"tr.-Clau Q p .

exclusive 66 foot. 75-10meter dipoles
• A U model••bo.....r. f urnished w ith cr im p fso ld • • lu Of..
• A II model. c .. be furn ished wl1h • SO -239 f ...... I. co."i" con nector
.t .ddit ion.l c o st. The SO 239 m.tes w ith the st.nd. rd P L -25 9 m . t.
co. " iII I c . b l. connector. To o r d er ttlis factory insu lled option, ad d the
le tt• • ' A' .fter the model n u mb.r . E".mplo, 40-20 HDfA.

• 7 5 met_ models .ra f actory t uned t o r.~nat. at 3950 kHz. (SP)
models at. fa cto ry tuned to .ewnat. a, 3 8 00 kH~. 8 0 mat8. modal, .re
' "tory tuned to .nona ' a at 3650 kHz . s.. V SW A curll.. for oth_
reSOnance d ata.

# 16 40~ Copper Weld wi,e annealed so it handles; like soft Copper
wire - Rated for bette, than full legal power AM!CW or
SSB·Conial or Balanced 50 to 15 ohm feed line - IISWR under 1.5
to 1 at man heights - Suinless Steel h.trdware - Drop Proof
Insulators - Terrific Performance - No coils or tfllPS to break down
0 ' chiJnge under weather conditions - Corrplerely Assembled ready
to put up - Guaranteed , year - ONE DESIGN DOES IT ALL:
lS10HD - ONL Y $12.00A BAND!

MODEL BA NDS PRI CE WEIGHT L ENGTH
IMet ers) lOl l K g) IFt/Mtrs)

40-20 HO 40/20 S49 .5O 26/ .73 36/ 10,9
B().4Q HD 80/ 40+15 57 .50 41 /1 .1 5 69121 .0
75-40 HD 75/40 55.00 40/ 1.1 2 66/ 20,1
75-40 HD ISPj 75/40 57.50 40/ 1.1 2 66/20.1
75-20 HO 75/40/ 20 66.50 44/ 1.23 66/20.1
75-20 HO IsPl 75/40/20 6650 44f 1.23 66/ 20.1
75-10 HD 75/40/20/15/10 74 .50 48/ 1.34 66/20.1
75-10 HD ISPj 75/40/20/15/10 74 .50 48/ 1.34 66120.1
l3(}.10 HD 80/40120/15/10 76.50 50/ 1.40 69/21.0

WHY mOR -Gdln?
NOVICE LICENSE OI'ERATION . The ~IOR-GA IN liD Dipole is th e ideal antenna for the new or Novice
operator. As the Novice progresses to higher license classes, he can eas ily re-tune th e lID Dipole to the
new frequencies of his higher frequency privileges. The HD Dipole is thus a one-t ime invest ment. liD
Dipoles are available for all Novice frequencies.

LEAST COST. Dollar for dollar, the li D dipoles are the highest performance, least cost mult i-band
antennas on the mar ket today. for Example: the 5-band 75-1 0 liD dipole cosh less than 515.00 per
hand - an un beatable low cost.

LIMITED R EAL ESTATE. Where real estate for ant enna installation is limited, the liD dipole is the ideal
solution. Operation o n 80175/40 meters is now po ssible since the liD dipole is only half the length o f a
conventional hal f-wave dipole. For all-around operation, the HD dipole will outperform an)' trap loaded
horizontal or ver tical dipole.

Mll

Above Models furnished ";"1 lu~ termin ations. Cap-female SO-239 connec tor assembly - 3 .75
additional. Include 52.50 for Shipping & Insu rance with ~·our order.

~Ior-Gain HankAmericard, Visa, and
2200 T South 4th Street~_ _ D " Iaslercharge are available.

Leavenworth, Kansas 66048
(913) 682-3142 --' ....

~Iondav-Fridav: 9A~I-5P;\1 CST
• •

Please write for full)' descri pt ive 6- 1l:l~(' brochure. Contac t vour Favorite dealer or order di rect from !\lor-Gain.
•
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Finally!

A Practical Discriminator!

- - metering system, that •
IS

T h e do-it-yourse lf
amateur can easi ly im­

prove the FM station by the
addition of a simple discrim­
inator mete r. The mete r can
be calibrated to read directly
the d iffe rence between the
transmitti ng frequency being
received and the frequency to
which the receiver is tu ned.

Re ceiver crystals can be
trimmed precisely to local re­
peater frequencies. Yo u can
help other amateurs align
their t ransmi t crystals to the
same frequency, which is a
big help in getti ng everybody
on the correct input fre­
quency to your local re­
peater.

Th is a rt icle describes the
design process used and the
results obtai ned in buil din g a
discri minator me te r fo r an
Ultracom 25 2 meter trans­
ceiver . Although the particu­
lar design presented here was
based on components in my
possession, the procedure is
described so that custom
designs can be made with the
p ar ticu lar equipmen t and
components the bu ilder may

....
5

. 1o-1

Marion D. Kitchens K4GOK
7100 Mercury Ave.
Haymarbl VA 22069

H: A 1916

K4 G0 9C.

The prototype discriminator meter, the particular one used and described in the design process.
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A second discriminator meter showing circuit board mounted to a smafl edge reading meter.
This one is ready to be installed in the box housing a home brew synthesizer. The FET is a
2N3819 available from Radio Shack as RS 2035. The input pot has been replaced with a fixed
resistor.

" ..
~

cr !O~.....

1- ..
, .,

'"

'"

Fig. 3. Basic circuit configura­
tion.

R5 is readil y computed.
R4+RS - 12V -2.4k

"'"Usi ng a 2 .5k pot for R4 +
R5 allows for easy zeroing of
the meter and accom­
modating varia tions in com­
ponents of th e o ther leg of
thc b ridge. My circui t ern­
pla yed a surplus 5k ten -turn
t rimpo t allowing easy t rim­
rni ng to zero.

In order to design th e
active leg of the bridge, it is
necessar y to know the
characteristics of the FET to
be used . The test setu p shown
in Fig. 4 can be used to find
th e FET characteristics if
th ey are not available.

o

ULTR ...CO... ·2~

••

"•
•w• ••,

5 '
:> 0.0,,.,
~ -.
o

Fig. 2. Ultracom 25 discrimi·
nator dc characteristics.

••
. ,,'-.;,-'-~~'T,'~~"O:

inpu t impedance and zero
volts dc b ias can be obtained
with a self-biased junction
FET. The +1 vo lt to -0.8 volt
input signal suggests an FET
with a pinch-off voltage of
arou nd 2 volts. Dri ving the
met er wi th plus and min us
0.5 mA suggests a bridgc cir­
cuit wit h each bridge leg
drawing about 5 rnA, i.e.,
about 10 times the metcr full
scale current.

The circuit then begi ns to
take th e form shown in Fig.
3. Since th e meter cu rrent is
not signifi cant « 10% of the
current) , th e value of R4 +

.~,

f--- T.....SC[ 'y[A6 E" [ " U QIl f·---······,, D'~< ,. .'L _ _ _ __ • • _ ""

fAEOUEti CY VTV M
COUtirE "

Fig. I. Test setup for mea­
suring discriminator charac­
teristics.

practical to simply add the
proper series resistor and con­
nect it directly without un­
dul y loading the discrim­
inator output. It is worth a
try.

Circuit Design

The p ro blem for the less
sens itive meter was to design
a high inpu t impedance de
circu it that would accept in­
puts both above and belo w
system ground without apply­
ing bias voltage to the dis­
criminator. The circuit must
operate from a single-ended
power supply (12 volts from
the t ransceiver) for conven­
ience and must provide both
plus and min us 0 .5 mA to the
200 Ohm meter. The high

Discriminator Characteristics

First, th e cha racteristics of
the discrimina tor must be de­
termined. The d iscriminator
alignmen t procedure for the
bui lder's receiver will be of
assistance in locat ing the dis­
criminator signa l inpu t point
and th e discriminator output
po int. An accurate means of
determi ning th e discriminator
input frequency must be
availab le. A signa l generator
and digital cou nter are pre­
ferred . Fig. 1 shows the
arrangemen t used to deter­
mine th e discriminator out­
put voltage as a fu nction of
the inpu t frequency. Fig. 2
shows th e results obtained for
the Ultracom 25. The d is­
criminator provides approx­
imately .2 volts change for
eac h kHz frequency change,
at freq uenc ies ncar its 4 55
kHz cen te r freq uency. Th is
characteristic is reasonably
linear up to about 460 kHz,
but is highly nonlinear as the
frequency decreases below
about 450 kHz. (The audio
characteris tics of the discrim­
inator are qu ite differen t th an
th e de charac terist ics of in­
terest here - don't worry
abou t nonli nearity in th e
audio responses.) A reaso n­
able frequency range for most
needs is abou t ±5 kHz. Exam­
ination of Fig. 2 shows that a
volt me ter covering +1.0 volts
to -0.8 volts could be used, if
properl y calibrated, to read
direc tly frequencies ±5 kHz
from the discriminator center
frequency.

A surplus 1 mA 4-inch
meter was available. Upon
care ful disassem bly, it was
found that th is meter co uld
be con verted to a 500-0-500
uA meter by reposition ing
the friction-mounted return
springs. The meter internal
resistance was about 200
Oh ms, much too low to be
co nnected directly to th e
high impedance d iscriminator
output. If a very sensitive
meter, say 50-0-50 uA o r
better, is available, it may be

already have. Assumptions
are made in the anal yses to
keep the mathematics to the
si mplicity of Ohm 's Law.
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The circuit response to in­
put signals can be determined
by examining the voltages
and currents along the load
line. If an input signal drives
the gate to source vol tage
from its -1,48 volt operating
poin t to -LOa volts, the dra in
to source voltage is 4.05 and
the current is 5.88 rnA. The
input signal required is equal

·1.48 volts gate to IOU rce self-bias
5.30 voln o--a in to IOUrce
4.48 rnA FET curren t

Rload - 9.284/10.34 - .898k

The FET operating point,
or its b ias conditions with no
input signal, can be found by
an iterative process. First ,
guess a gate to source voltage,
say -1.25 volts, and find from
the characteristic curves the
FET current and drain to
source voltage at the po int
where the -1.25 volt gate
curve intersects the load li ne.
Fig. 5 gives val ues of 4.7 volts
and 5 .1 rnA. The 5.1 rn A of
curre nt through the 330 Ohm
res istor produces a gate
self-bias of -1.68 volts. The
computed vol tage and the
guessed voltage shou ld be
averaged and the process reo
peated , usi ng the average
value as the new guess, until
the compu ted and guessed
values are equal. The operat­
ing po int for the character­
istic curves and load line of
Fig. 5 were fou nd to be:

Fig. 7(a). Since the lower
2 . 5k re si st o r is lar ge
com pared to the 330 Ohm
r e si s t or a n d the 200
Ohm meter, its effec t on the
circuit is small. The equiva­
lent circuits are shown in
Figs. 7(b) and 7(c). The effec­
tive resistance of the upper
portion of the circuit is:

Reu · (1 .21 12.S"'.2) - .831k
1.2+2.5+0.2

and the total current is then:
, - 12 · 10 .34 mA

.831 + .33

The load line can be plot­
ted on the FET character­
istic curves by locating the
two po ints, zero volts at
10.34 rn A, and 9.284 volts at
zero mA. A li ne drawn be­
tween these two po ints repre­
sen ts the load seen by the
FET.

R2 - 1.5 - 349
.0043

A 330 Oh m standard value
resistor can then be used for
R2.

The load line should now ·
be drawn on the FET charac­
teristic curves and the circuit
c ha racte ristic determined.
The load line can be found by
considering two cond it ions of
the FET : (1) an open circuit,
and (2) a short circuit.

Consider the condition
when the FET is complete ly
" pi nched off," that is, it pre­
sents an open circui t to the
bridge as shown in Fig. 6(a).
Equivalent circuits are shown
in Figs. 6 (b) and 6(c ), where:

Vl. 2 - (3. 169l (1.2l ·2.716 volts
!l .21 ... 1.2)

Since no current is flowing
through the 330 Ohm resis­
tor, both ends of it are at
ground potential. That means
that the FET source is at zero
volts and its d rain voltage is:

Vd a 12.0 - 2.716 • 9.284 volts

The FET drain to source vol­
tage is 9.284 volts when its
current is zero.

When the FET is driven
completely on , that is, it acts
like a short circuit, the equiv­
alent circuit is as shown in

Re - l l .2 "' .21 (2.5l ".897k
(1 .2'" .2) ... (2.5)

The voltage across Re is:

VRe -112I L8911 - 3.196 volts
(.897) ... 12.5)

and the voltage across the
1.2k resistor is:

shows that a drain voltage of
5 volts can be obtained with a
-1 .5 gate voltage at a current
of 4.3 rnA. Six and 14 volts (5
+ 1.5) at the drain requires a
5.5 volt drop across R3 when
the current is 4.3 mA. Note
that when the bridge is
balanced, no current fl ows
through the meter and there­
fore all FET current flows
through R3.

R3 - Vee - vo - 5.5 ~ l.28k
10 .0043

A value of 1.2k can then
be used for R3.

The value of R2 can be
computed from the desired
gate bias (equal to the neg­
at ive source vo ltage) and FET
current.

"

-c e

•

n .

c

'"

•

10 "".... I
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is, the drai n voltage can theo­
retically vary +14 to -14 the
supply voltage if the FET
drain is biased at the supply
voltage midpoint. Fo r the
case in point, this ideally
should occur with an FET
current of about 5 rnA, simul­
taneous ly with a gate
self-bias of around -1.0 volt.
If a gate bias of ·1.5 volts is
selected , a ±1.0 input swing
can be to lerated without driv­
ing the FET into its pinch-off
region . Examination of Fig. 5

n.
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Fig. 5. FE r characteristics as measured.

Fig. 6. Equivalent circuits when the FET is ''pinched off. ..

Fig. 4. Test setup for finding FET characteristics.

Several FETs from the
junk box were examined and
a Radio Shack N-ehannel
FET (one of the Pchannel,
Nchanncl pair in a package)
was fo und to have the desired
charac teristics. Fig. 5 shows
the characteristics measured.

Once the FET character­
ist ics are known , a bias and
operating point must be de­
termined . In general, a drain
voltage of near 14 the su pply
voltage is desired to allow the
maximum voltage gain. That

Fig. 7. Equivalent circuits lIthen the FET is fully conducting.
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Concluding Remar ks
The discriminato r meter

was easy to desi gn and build.
It worked as expec ted on the
fi rst try. It was a fun project
that can be duplicated in a
week by just about anyone.
All in all , it is a worthwhile
piece of test equi pmen t to
add to the FM sta tion. •

Fig. 9. Component placement,

bond paper. In either case, a to measure receiver crysta l
temporarily at tached blank warm -up frequency drift.
scale is to be calibrated. The Some of my crysta ls appear
test setu p of Fi g. 1 is used to to drift 200 to 400 Hz. After
accurately provide known fre- you observe for a few
quencles to the discriminator. mon ths, you may suspect
Apply power to the meter that some repea ter o utput
circui t and con nect it to the frequencies vary a few hun­
discrim inator o utpu t. Adjust dred Hertz fro m time to t ime.
the si gnal generator in 1 kHz The warm-up d rift of a home
steps and carefully mark the brew synthesizer was mea­
blank scale accordingl y. The surcd by comparing its trans­
accuracy of the meter is de- mit frequency with a local
termined by the precision of repea ter. The transceiver re­
this calibration. Do it care- ceiver crystal was trimmed to
fu lly! India ink and rub-on the repeater frequency. A
lettering can be used to make spot switch was added to the
an attrac tive scale. Pro tect it synthesizer to allow it to
with a li ght coat of clear switch to the repeater trans­
plastic spray paint. mi t freq uency while the re­

ceiver was st ill receiving via
the crystal. An extension of
th is technique with several
different repeaters can be a
big help in getti ng a synthe­
sizer on frequency wi thout
need of a frequency counter.
You may fi nd that all repeat­
ers are not qui te on their
advertised frequency and that
a compromise on the synthe­
sizer frequency may have to
be made to get as close as
possi ble to all of the repeater
frequencies. Readers will un­
doubtedly find addi tional
uses for the discriminator
meter.

Using The Instrument

The meter described mea­
sures how far the d iscrim­
inator in pu t frequency is
from its center frequency.
The absolute accuracy with
which a received signal can be
measured is then dependent
upon the accuracy of the
receiver local osc illator ahead
of the d iscriminato r. Keep
this in mind when report ing
other amateurs' transmit fre­
quencies! The discriminator
meter can be used to align
two transmitters to the same
frequency . If a meter with a
large scale is used, frequency
differences of less than 100
Hz can easily be read. One
hundred Hertz o ut of 146
MHz ain't half bad! Your
receive c rystals can be
trim med to frequency by
liste ning to local repeaters
and adjusting crystal trim­
mers until the d iscriminator
reads zero. You will be able

Construction
A printed circuit board

layout is shown in Fig. 8.
This layout f its the parts that
I had, but wi ll fit most parts
by drilling holes in the cor­
rect location . The board is
easy to copy with an etch
resist marking pen. My
assembled board was mount­
ed by bolting directly to the
meter te rminals. Fig. 9 shows
the parts placement.

The bridge balanci ng pot,
R4 + R5, must be ad justed
before connecting the meter
t o th e circu it. Afte r
assembling the circuit board,
apply power from the source
to ultimately be used. A
well-regulated power source
must be used. Adjust the
balancing pot for exactly zero
volts across the termi nals that
are to be con nected to the
meter. Now the meter can be
connected without fear of
damage.

A direct reading frequency
scale can be added to the
meter to make it easy to use.
Most milita ry surpl us meters
have scales on a thi n alumi­
num plate. This plate can
usua lly be unscrewed and re­
versed, thus provi d ing an
attractive blank scale that just
fits the meter. The plastic
meters with permanent scales
can be modified by the
addition of a piece of heavy

Vin .. -1.00 + (5.88) (.331.. +0.94 \/Otts

Fig. 8. Printed circuit board layout.

to the ·'.00 gate to source input impedance. The circu it
voltage plus the voltage across is also not drive n near its
the 330 Ohm resistor. maximum current limit . All

three of these conditions
shou ld always be checked to
assure proper circuit oper­
ation.

Given the voltage at the FET
drain,

Re1P .. 87010.94 • 926 uA/voIt

Since the meter to be used
is ±500 uA full scale, and the
signal from the discriminator
is abo ut 1 volt , a voltage
divider of about 2 to 1 wi ll be
required at the FET input.
The circui t in put impedance
is dete rmined by the 1 meg
resistor between the FET gate
and ground. A 680k fixed
resistor in series with a SOOk
pot was used with the 1 meg
resistor to form a divider that
cou ld be easily adjusted.

Notice the expec ted dis­
criminator o utput voltages of
+1.0 and -0.8 do no t drive the
circuit into regions where it
cannot opera te. That is, the
circuit is not driven too close
to zero rnA current, nor is it
driven to a positive gate vol­
tage which would lower its

The circuit response in
terms of meter current for an
input voltage can then be
found.

Vd • 4.05 + (5.881 1.331 • 5.99 volts

the voltage across the 1.2 k
resistor and its current can be
fou nd.

11 .2 - 12.0 -5.99 -5,01 rnA
1.2

The load line indicates that
5.88 rnA flow through the
F ET, so t he additional
current must flow through
the meter.
Im .. 5.88 . 5.01 ·0.87 rnA Of 870 uA
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Loran JoJy WBQKTH /4
432 Central Ave.
Mora MN 55051

12 ee­
15 dB'
18 ae ­
27 oa-

4 elements
13 parasiticsl

7 elements
19 elements
56 elements
933 elements

Table 1. "Gatn will be slightly
less, in actual practice, by
about 1 dB.

Cubica l Quads

A cubical quad is an
efficient, low-cost OX anten­
na. It is li~t and has a small
turn ing radius. A quad is
effective eve n when mounted
close to t he ground.

The quad consists of a
simple loop, wit h reflector
and director loops. Although
the quad may be more diffi­
cult to build and erect than a
vagi , t he gain compares very
favorably to that of a vagi.
More de ta ils ca n be found in
Wi ll iam Orr 's book, All
About Cubical Quad Anten­
nos,

Long Wires

Single long wires, vee
beams, and rhom blcs are very
effect ive OX antennas. They
have a high amount of gain. I
am not going to go into t he
details of any o f t hese a nte n­
~, howe~r, for ~t hams
would not have the amount
of land necessary for the m.
For those who are Inte rested
in long wire antennas, the
ARRL Antenna Book sho uld
prove quite use fu l. •

".".

Fig. 2.
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Verti cal Beams

Because a single % wave­
length vertical antenna docs
not exhibit any gain over a
dipole, many hams pass by
this low-angle radiator with­
out realizing that two or
more vertical antennas can be
used to form specific pat­
terns. T he ver tical radiates rf
at a low angle, making OX
much easier to work. Shown
in Fig. 2 is a two-element,
phased, vertical system.

Coax is used as a delay line
in this system. One vertical
receives rf %cycle before t he
other one does. Th is way,
two verticals can become an
end-fire array . Note: The
coaxial p hasi ng harness
lengt hs mentioned in Fig. 2
are electrical, not physical ,
lengths.

Pipe counterparts in o pera­
tion. For best operat ion, a
yagi should be elevated at
leas t 30 feet off the ground.

A Kilowatt Alternative

to the feedline.
The mai n ele me nt consists

of a simple dipole. The re­
flector is slightly longer than
Y:r wavele ngt h, an d t he direc­
tors are slightly shorter than
Yl wavelengt h. A t wo-element
beam, co nsist ing of a dipole
and a parasi tic clement, when
p ro p e rl y ad jus te d, will
exh ibit a reasonable amount
of gain. (See Fig. 1.)

All minor back lobes
c ann o t b e com plete ly
elimina ted, but a gain of 5 d B
is to be expec ted wh en usin g
a two-ele ment vagi. Wh en
anot her parasitic eleme nt is
added, to make a three-ele­
ment beam, a practical gain
of 7.0 to 8.5 d B is to be
expec te d. In ge ne ra l,
d ou bling the n umber of
parasitic clements will in·
crease the ante nna ga in by 3
dB . (See Table 1.)

Yagis can be constructed
out of tubing and wire . Wire
yagis are identical to their

- - try a gain antenna

Fig. 1.

...01....=:::;~~: c ) - ....

The Vagi

The vagi is a parasi t ic
beam antenna. This means
that the reflector and di rector
elements are not connected

S ince the beginning of
amateur radio, hams

have wo rked on improving
the efficiency of their signals.
And many, no t want­
ing to spe nd th e time, wo ul d
buy a linear ampli fier , instead
of putting up a decent an­
tenna.

Although a kilowatt ampli­
fier may boost a 200 Watt
signa l 6 dB , the power is
often wasted by using a
dipole or vertical antenna.
After al" you are generally
trying to com municate with
one person in a distinct
portion of the world at a
time. Why, then , should you
send your signal to all parts
of the Earth? A bea m or
antenna array would solve
this problem by directi ng
your signal in a dist inct direc­
tion. At the same time, a
certain amount of gain would
be realized, and QRM from
ma ny stations would be
minimized.

The va riety of beam anten­
nas in use today is astoun d­
ing. Each has a distinct
pattern, gain, and front- to­
back ratio (the difference, in
dB, between a signal trans­
mitted off the from and off
the back of t he antenna).

Although it is possible to
buy a beam antenna, money
can be saved by " rolli ng yo ur
own." Books are ava ilable on
how to buil d your own beam
antenna, so the remainder of
this article will deal with the
choosing of a beam antenna,
not the construc tion of o ne.
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HEATHKIT:The name in Amateur
radio...and now computers!

Hl.
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Neff The personal
computer products you've
been waiting for.
And the ones to which all
others will be compared.
Total computing systems
for home. hobby, educa­
tional and business appli­
cations. Powerful , com­
prehensive software to get
you up and run ning fast.
Unequ alled d ocumenta­
ti on and product support services coupled with low
Heath prices make the difference.

Neff Sell-Instruction Course
in Microprocessor Operation and
Application

Another addition to Heath's
fam ous Co nt inuing Educ a­
tion Series. Learn microproc­
essor operation, interfacing
and programming. Hardware
and software experiments let
you get hands-on experience
using the ET-3400 Micro­
processor Trainer.

~
---------------.,HEATll H5

~ 0 " • • .....t hC-'PIlny.O'pt. Ol1-360 I
I - e-_ H.rbor. MidI;"'n .9022 I
I Please send me my FREE Heathkit Catalog. II I am not on your mailing l ist. I
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I II Addf1lU I
I I

Send Today! ..... City Slate Zip I
Prices .remail order net F.O.B. Benton Harbor. Michigan. L AM-356 J
Prices Ind speclfi c.tlons subjecllo change wi thout notice. _

HW·2036 2·Meter Mobile Transceiver
Our value-standard 2-meter rig offers true digital f re­
quency synthesis in 5 kHz steps and a built-in tone
encoder to access most repeaters ! Also features
bu il t-i n simplex, + and - 600 kHz offsets, and an aux.
position that lets you add your own crystal for any
other offset crystal you may want. The HW·2036 has
0.5 IJ,V rece iver sensitivity and a transmitter that can
operate into an infinite VSWR without damage! Come
on up to z-meters with one of the best mobile r igs
you can get.
Only $269.95

Nearly 400 kits for you to
build! Whatever your Inter­
est-hi-fi, television, auto­
motive, marine, home ap­
pliances, test gear-it's all
in our big new catalog.

HEATHKIT CATALOG

SB·104A Amateur Transceiver
The world-famous 58-104 with signifi cant improve­
ments. We've increased the sensitivity to 0.5 ~V on
all bands and included a fully assembled and tested
receiver front end ci rcuit board for reduced assem­
bly t ime. The optional 400 Hz filte r is independently
selectable for CW operat ion. We've maintained the
features that made it famous too - totally broad­
banded. all solid-state, digital frequency readout and
more. Make the SB-104A the " heart" of your stat ion.
Only $669.95

FREE!
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E. Van der Smissen WB5ASA
2421 Clark Dr.
La Marque TX 71568

Transceivers

All About

Novices, take note!

Novices look forward to
advancing to higher class
licenses. These Novices must
consider most of the same
criteria as the General or
higher class licensee if they
wish to grow into their rig.
Many of the characteristics
looked for by the Novice
would also be good for more
advanced licenses.

The vfo must be stable,
and there should be provision
for offset tuning. As a
Novice, one needs only CW,
but the transmi tter shou ld
key cleanly (without chirps)
and have a fast break-in
mechanism. Almost all
curren t new eq ui pment will
meet these criteria. Equip­
ment designed for a specific
small number of frequencies
can be better designed than
t hat for a larger range. A CW
filter with 400 cycles or less
passband is a must for CW
enthusiasts. Selectivity, the
ability to separate one signal
fro m another, should also be
good. Sensitivity, to dig
signals from the muck, ideally
shou ld be 0.5 uV or less on
all bands. Although most
transceivers have a very
narrow output impedance
(50-70) Ohms), the ability to
tune the output over a wider
range would be hel pful.

The Technician's require­
ments on the high frequency
bands are the same as the
Novice's. However, he has a
range of choices in the VHF
bands. We will not discuss
VHF in this article.

We ' really come to a wide
range of choice with the
General, Advanced, or Extra
class licensee. A good method
of making a choice among the
ma ny currently available
transceivers is to listen to the
discussions of amateurs on
the air. Amateurs are fairly
free with their comments
concerning the good and bad
characteristics of the various
rigs. Another method is to
listen to the quality of the
rigs you hear on the air.

In our area, the popular
transceivers seem to be the
Heath SB series, Kenwood
TS-520, Yaesu, and Drake.
The Swan transceivers have

have insufficient power at a
critical moment in the QSO,
and they are not quite sensi­
tive enough to pull that
station out of the OX muck. I
am sure that you can think of
othe r basic characteristics.

A dream transceiver, or
dream station, must fulfill
your needs. How do you like
to operate in amateu r radio ­
CW, SSB, RTIY, SSTV,
ATV, VHF, EM E, sate lli tes,
rag chew, Technician, Novice,
General, Advanced, or Extra?
Many factors must be con­
sidered when we get down to
actual hardware.

A station for the p..o­
fessional Novice would seem
fairly simple to dream up as
t he maximum parameters
have been established by the
FCC - 250 Watts, vfo, CW
only, and limited frequencies.
One stil l has to choose be­
tween solid state versus tubes,
kits versus factory-built
equipment, and new versus
old (used). However, most

the shack decor? Does it have
pretty lights? "You have to
sell you r ot her stuff before
you can buy anything new!",
etc.

Since my XYL (WBSTNI)
finally got her license after 27
years, I am at the stage of
converting my tube-type,
patchwork station into some
ty pe of un ified, solid state
station which we can both
use. First we must consider
the heart of the station, a
separate transmitter and re­
ceiver or a t ransceiver. We
chose to go fo r a transceiver
to which we hope to add a
remote vfo to give split fre­
quency capability.

Most rigs have much in
com mon as far as basic
characteristics are concerned
- they cost more than I can
afford, they do not cover all
the freque ncies [ wish to
operate (how am I going to
cover MARS frequencies?),
they do not function in all
modes I wish to use, they

- -

M any radio amateurs are
sea rching for their

dream transceiver or their
drea m station and are findi ng
the search and selection dif­
ficult. Selection, unfortu­
nately, is most frequen tly
based upon cost rather than
performance characteristics.

Dream stations have been
described many times over
the years - th e best in spark
gap and au dions, a Collins
station, all solid state, all
mode (AM, FM, SSB, FSK,
ATV, SSTV, EME, etc.)
stations, and computer con­
trolled or "the lazy man's
station." Every amateur has
visions of his dream station,
and as the years progress,
th ese visions change.

What you may set as cri­
teria for that dream rig (size,
power, all mode, sensitivity,
se lec t iv i ty , stabil ity, fre­
quency coverage, etc.] are not
the same as some I must also
consider: Does its appearance
please the XYL? Does it fit
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TS-520 , and shortly th ere­
after the TS·820 appeared on
the market. Yaesu IS also
bringi ng out new models ­
first the FT-101, then the
FT·101B, the FT-101E and
EE, and now the FT-3010 .
With every new mode l the
price seems to go up. There
are now very few, if any,
t ransceivers selling new for
under $500 if one considers
the to tal cos t of putti ng the
t ransceive r on the air.

Th e question of new
versus used is faced by both
the newcomer and the
established amateur. New
units have a much better
warranty than used u nits, b ut
if repairs are needed, ho w
long wou ld it take to get the
unit repaired under warranty ?
Where does one have to send
the transceiver fo r warranty
repairs? There are d ifferent
types of warran t ies - facto ry
and dealer. A few dealers also
offer warranties in addition
to the factory warranty.
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ways to broadly divide trans­
ceive rs into gro ups, the
fo llowing are usually the f irst
considered:
Cost : Below $500,
$500-1000. $1000-2000, and
over $2000. New versus used
equ ipme nt.
Construction: Kits
f actory-asse mb led.
state, tubes, hybrid.
Modes: CW only; CW/SSB;
CW/AM/SSB; CW/SSB/AM/
FSK.
Frequency: Single band ver­
sus allband, or multiband;
vfo, crystal, synthesizer.

New equipment and new
models of present eq uipment
are coming ou t at all times, so
what is said in th is article
may be superseded shortly .
Heath kit IS featuring the
5 B-104 which has su perseded
o ther u nits in the S B series.
Al t hou gh th e Heathki t
HW-, Ol is sti ll advertised, it
ap pears the HW-1 04 is des­
tined to replace the HW-101.
Kenwood brought out the
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Transceiver

Mode: CW
AM
LSB/USB

"K
Frequency :

160 matlll'"s
28-28 .5 MHz
29-29 .5 MHz
29.5 ·30 MHz

WWV
AUK. Bands

Crystal Cali.
Suppressio n I-dBI

Carrier
Unwanted SB
SpurtoUS
Harmonics

Sensitivity
(uVI

Selectivity
SSB

Selectivity
SSB
OW

Noise Blander
Power Supply :

Internal ae
Internal de

Power. final
l"put, W PEP
Output . PEP

Sideto"B
Oscillator

and 15 MHz; VOX and
push-to-talk : all solid state;
separate vfo to use split fre­
quencres fo r OX; sensitivity
on all bands of 0.25 uV, or
less, for 10 dB S-+N/N ; carrier
suppression of 60 dB or
better, unwanted side band
sup pressio n of 60 dB or
better, and spurious and
harmonics down by at least
60 dB; and selectivity of 2. 1
kHz at -6 dB on SSB, and no t
much greater than th at at
-100 d B. On CW I would like
a filte r or selectivi ty of about
150 Hz. And, of course, I
would like a norse blanker
and a sidetone mon itor.

The Tempo 2020 and
Hy-Gain 3750 are sti ll rather
unknown quantities, although
the specs look good. We are
beginning to see more and
mo re Japanese-built rigs that
seem to be th e same basic
unit wit h only the name
plate, fro nt panel, and a few
options difference .

Although there are many

Fig. 2. Transceiver basic characteristics. + = present in transceiver, - = not present, OPT =
optional accessory.

never been popular here. We
are also noti ng a dec rease in
popularit y of the Drake
TR-4C a nd t he Yaesu
FT·1 0 1. The Kenwood and
Atlas t ransceivers seem to be
increasing in popula rity. Five
years ago, the Drake, Heath,
and Yaesu were the most
popular units. I personally
have a Swan-350 which is one
continuous headache, and a
borrowed Drake TR 4 . The
T R-4, In the ex perience of
hams in this area , is a be tter
ng than the TR4C_ In our
area, there are probably more
Kenwood TS-520s (with
Heat h being second) tha n any
other rig. (In our charts, the
Tem po "one " is added for
co nsidera tion as some
amateurs Hi II prefer
tube-type units. Collins is not
conside red , due part icularly
to cost, the fact th at other
transceivers can outperform
the KWM-2, and because the
KWM-2 has not been modern­
ized for many vears.]

If I were to buy a new rig
today, I would have great
diffi culty deciding just what I
wou ld choose. Even afte r the
research I have done for this
article, I still find choice con­
fusing. I like some featu res on
one unit, and othe rs I don 't
like. So it goes with all avail­
ab le units. My dream
transceiver has ye t to be
designed and built. However,
eac h of us has ou r own re­
quirements, and we must
compromise with what is
available.

What would like for my
dream transceiver? Cost
should be belo w $500 (but
that IS impossible In the
current mar ket ); built-in ac
and de po wer supply; variable
power - 100 to 150 Watts
PEP output, with capabilities
of gotn g to 300 Watts
PEP ou tput when th e going
gets ro ugh; full coverage of all
H F amateur bands, plus
enough extra on the ends to
cover MARS frequencies; cap­
ab ilities built-in fo r CW, sse,
FSK and AFSK, and adapt­
ab le to SSTV; digi tal dial
backed by an accurate fre­
quency counter; WWV
monito ring capabi lity on 10
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TRANS· Of-a h V_su V_su Heath H.l1h Heath Kenwood Kenwood Hy-Gain Tempo Tempo Atlas Triton
CEIVER TR-4C FT·10lE FT-301 SB·104 HW·104 HW·1 01 T5-52O TS-82O 3750 2020 'On,' 210X IV

Basic New 599.95 749.00 769.00 NIA NIA NIA 629.00 830.00 189 5.00 759.00 399.00 679.00 699 .00
Basic Used 469.00 425.00 , 595.00 449.00 249.00 529.00 ? ? , 319.00 5 19.00 ?

•• NIA NIA NIA 600.95 489.95 339.95 NIA NIA NIA NIA NIA NIA NIA

ac power 120.00 X 125.00 89.95 89.95 57.95 X X X X 99.00 195.00 129.00
Crystal

Calibrator X X , X X X X X , X X
Speaker 24.95 X 19.00 29.95 19.95 19.95 X X 59.95 X 19.00 " X
Microphollll 39.95 X X 39.95 39.95 39.95 39.95 39.95 39.95 X 39.95 39.95 29.50

SUB·TOTAl 784.85 749.00 913.00 829.80 638.00 457.80 sss.95 869.95 1994.90 759.00 556.95 9 13.95 827.50

d e Power 135.00 X X X X 84.95 X NIA NIA X 120 .00 X X
Noise Blank. 100.00 X X 26.95 26.95 ? X X X X ? 40.00 29.00
CW Fih,r ? 45.00 45.00 39.95 39.95 29.95 45.00 45.00 X X X NIA 25.00
29·29.5 MHz 7.95 X X X 16.9 5 X X X X X , ,

5.00
28·28.5 MHz 7.95 X X X X X X X X X ? ,

X
160 meters NIA X X NIA NIA NIA NIA X X NIA NIA NIA 97.00
OiQ. Dial NIA NIA X X NIA NIA NIA 170.00 X Hybrid ' " ' 29 ' NIA-- -- - --
TOTAL 1035.75 794.00 958.00 896.70 723.65 572.70 713.95 1084.95 1994.90 759.00 676 .95 1252.95 983 .50

recom menda t ions, but it is
realized that chea per micro­
phones are available. Some
units have built-in speakers,
but an external speaker is
usually to be preferred. Three
of the listed transceivers have
digital readouts based upon
frequency counters, and one
has a hybrid readout co m­
bining a digital readout for
megahertz and kilohertz an d
a dial for hund reds of cycles.
Most of the units have fre­
quency readouts resettable
within ±1-2 kHz and a drift
of less than 100 Hz after
warm-up.

The FCC req uires tha t the
amateur licensee have some
method of measuring trans­
mitter freq uency independent
of the frequency-determini ng
device of the transmitter it­
self. Most amateurs meet this
requ irement by using a cali­
brated receive r with a 100
kHz and/or 25 kHz crystal
calibrator which has been
zero beat with one o f the
primary frequencies of WWV.
Some transceivers have WWV
receive capability, others do
not. A few can receive WWV
on both 10 MHz and 15 MHz.
The capabili ty to receive
WWV is a desirable feature on
a transceiver. In the chart ,
crystal calibrator refers to
one with 100 kHl calibration
points. A few units also have
25 kHz calibration points,

the frequencies you wish to
work? Does the crystal cal i­
brator work?

If the receive section
seems to work well, then
check the transmit section. If
possible, make on-the-air con­
tacts, and get reports. Termi­
nate the output of th e trans­
mitter through a wattme ter
into a dummy load to mea­
sure output power. Can you
load it to full rated power on
each band? Arc the final
tubes soft? Does the trans'
mitter cover the frequencies
which you would like to
work? Do you get maximum
output at the point whe re
you get the maximum dip on
the plate-current meter? If
not, you may find the t rans­
mitter is improperly neutral­
ized.

Fig. 1 is a cost comparison
chart. The most important
figure is the total, whic h is
what it would cost to put a
new unit on the air (exclusive
of the antenna system) at the
level to include o ptions that
may be standard on other
units. For example , some
units have noise blankets as
standard equipment, whereas
this may be optional wi th
others. The cost of such
options is included in the
total. We also include both ac
and dc power supply cost in
the total. Under: microphone,
we list the cost of factory

Second, you should check
the receive characteristics.
Attach the transceiver to an
antenna and check the receive
characteristics on all bands. Is
it noisy? Does it separate the
signals well? Does the S-meter
work? Compare sensitivity, or
ability to pick up weak sig­
nals, with a unit you know
works properly. Is there dis­
tortion or a broken cone in
the speaker? Do you get ring­
ing on SSB or when the CW
filter is used? Does it cover

Several points should be
kept in mind when buying
used equipment. First comes
visual inspection, externally
and intcmatlv. Is the unit
clean or beat-up? Have mod ­
ifications been made on the
unit? Is there evidence of
rewiring or soldering not of
factory manufacture or not
equal to factory quality sol­
dering? Are there any addi­
tional holes in the cabinet or
chassis that were not there
when the unit came from the
factory? Also determine if
repair parts are still available.
Some of the older units are
sold as is because repair parts
are difficult to obtain. Other
units are difficult to repair
because the manufacturer has
gone out of business, or has
gone out of the amateur radio
business.

Fig. 1. Cost comparison. X = Built into the transceiver, NIA =Not avaifable,? =not known . A vailable options are fisted with
cost. *Auxiliary vto Model 206 (digital dial) provides complete coverage of 3-5, 6-8, 8-10, 14-16,20-22, and 28-30 MHz. (206
also functions independently as a 100 Hz40 MHz frequency counter, Price $299.) **Built into ac power supply console.
n*Avaiiabie as an option at one time, no longer listed.

Questions to ask are where such a unit.
the repair work will be done
- facto ry or local dealer ­
and how long it will take for
repairs.

When buying used equip­
ment, you may be buying
someone else's troubles. If
you buy ei ther new or used
equipment, you should buy
from a reputable firm or per­
son. In the charts we list new
and used prices as publ tshed
in amateur journals by rep­
utable firms. Used prices
from individuals can vary
greatly, as can equipment
condition. Locally, the maxi­
mum used price is at least
15-20% less than east coast or
we s t coast prices. Used
prices fro m individuals are
usually less than used prices
from retail stores.

If you do not know which
are rel iable companies, then
ask your friends who may
have had dealings with the
firms or listen to the com­
ments made on the air by
other ama teu rs.

Buying used eq uipment
from ind ividuals can be very
hazardous, particularly if you
do not know how to judge
used equipment. It is best to
take a friend with you who
can judge used equipment. If
possible, take a frien d who
owns a unit like the unit you
are considering or has had
some experience operating
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and WWV al ia means that the
transceiver has receive cap­
abi lity for WWV.

All transceive rs considered
in the comparison did cover
the full 80-40-20 and 15
meter bands and 28.5 to 29.0
MHz of the 10 meter band. In
the chart , we li st addit ional
coverage by the transceivers
that is in excess of these basic
bands. A few units also have
provision for auxiliary bands
which may be determined by
the user.

During years of low sun­
spot activity, there is con­
siderable activity on the 160
meter band, even though
there are frequency and
power restrictions in certain
geograph ic areas for use of
this band. I personally would '
not pay extra for the 160
me ter band. However, it is
important to me that a trans­
ceiver be able to cover at least
to 29.5 MHz for OSCAR
activity and that it cover
suffi ciently beyond the band
edges for MA RS frequencies.
It is im portant to consider
the total coverage of the
transceiver - if you don 't
want the extra coverage now,
you may want it in the
future .

Some transceivers have
selectable sideband on all Ire­
quencies, others have only
lower si deband on 80 and 40
meters and only upper side­
band on 20-15-10 meters. In
our chart, an X in the
LSB/USB column means the
unit has selectable sideband.
The lack of selectable side­
band is not a serious de-

traction, as most amateurs
use only the lower sideband
on 80 and 40 and only upper
sideband on 20, 15, and 10
meters.

Final a mpli fier input
power is limited to a max­
imum of 250 Watts for
Novices and Technicians, and
other classes of li censees have
a maximum input of 1,000
Watts for CW and AM, and
2,000 Watts PEP for side­
band. FCC regu lations sta te
that an amate ur shoul d use
t he minimum amount of
power necessary to maintain
communications. For each 3
dB increase, one must double
the power. Assuming 100
Watts output as the baseline,
one must go to 200 Watts to
bring about a noticeable
difference in reception over
100 Watts, to 400 Watts for 3
dB increase over 200 Watts,
and 800 Watts output from
400 for another 3 dB in­
crease. Generall y, one can
figure about tOO Watts out­
put from 160·180 Watts in­
put to the final. Most of the
transceivers reviewed had an
input of about 200 Watts and
generally can produce satis­
factory communications.

Many amateu r radio mag­
azines - Ham Radio, QST, 73
~ carry articles evaluating in
depth new equipment as it is
marketed. These are usually
good sources of unbiased
technical evaluations, and
usually in dicate how the par­
ticular unit under test com­
pared with the manufactur­
er's published specifications.

We are using the man­
uf ac t u rer 's p ublis hed
specifications in our com­
parison charts.

Sensitivity is the ability of
a receiver to pull in weak
signals and is rated in micro­
volts (uV) for 10 dB S+N/N.
The 1977 Handbook defines
sensitivity as "the signal at
the input of the receiver rc­
quired to gi ve a signal plus
noise output some stated
ratio (generally 10 dB) above
the noise output of the re­
ceiver." Sensitivity can be in­
creased through the use of a
solid state, low-n oise pre­
amplifier, as much noise is
generated by thermionic
emission from tubes. The
amount of thermionic noise
in tubes can be decreased by
running them at a lower volt­
age - e.g., 100 V instead of
180 V - in the early stages of
the receiver where the most
noise is generated before the
signal is adequately amplified.
An all solid state receiver has
a lower noise level, and usual­
Iy better sensitivity than docs
a tube type receiver. The
newer transceivers are all of
the solid state variety in the
receiver sec tion. Exceptions
to this sta tement in the com­
parison chart are the TR-4C
and HW·10l , which are pre­
dominantly tube types.

Selectivity is a measure of
the ability of a receiver to
se parate adjacent signals.
Selectivity is a measu re of the
width of the bandpass at a
point 6 dB down (-6 dB)
from the peak of the band­
pass curve. For a receiver

with 2.4 kHz selectivity, the
bandpass is 2.4 kHz wide at
-6 dB. For SSB, a selectivity
of 2.1 to 2.4 kHz is good, as
an SSB signal is usual ly no
broader than 2.4 kHz. On
CW, since theoretically it is a
single frequency signal, the
ba nd pass can be much
narrower. Most receivers with
CW filters have a 400 cycle
bandpass, but some have only
150 cycle bandpass. In newer
types of receivers, a crystal
filter is used to provide band­
pass attenuation .

The selectivity bandpass at
6 dB down must be sufficient
to pass the necessary signal
informatio n (single sideband,
double sidebands, or carrier
plus sidebands) without un­
desired attenuation. An AM
signal req uires about twice
the bandpass of an SSB sig­
nal. A CW signal, as stated
previously, requires even less
bandpass frequency.

If your transmitter has a
sidetone oscillator, you can
hear yoursel f as you send CWo
The ability to hear yourse lf
wi th a sldetone oscillator in
the transmitter, or on the
kever, helps in sending better
formed CWo Without being
able to hear yourself send,
you can have difficulty with
proper spacing and formati on
of characters.

Other characteristics of
transceivers are also impor­
tant and are used as selling
points in adve rt ising. We have
listed in the charts only what
we consider to be the basic
characterist ics of im portance
in a good transceiver. w
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Michael A. Baker WBCM/5
710 1 Mandarin Drive
Biloxi MS 39532

- - and repeater information

German

Amateur Procedures

150 Watts, and a class C
station 50 Watts. While this
system is different from the
American use of power input ,
you can readil y compare
them if you refe r to the
normal efficiencies of SSB
and FM am plifiers.

Just as in the U.S.A., you
can tell some thing about a
German ham from his call­
sign. O ld-timers with class 8
licenses are assigned a OL,
OK, or O J prefix, and newer
operators have a OF prefix.
Class Cstations are DC or DO
prefixed. If the ham is not a
citizen of Germany, but of
another cou ntry, he receives a
a DJIj:'l class AlB prefix or a
OCIj:'lFA to J ~ class C call.
American military stationed
in Germany receive a DA1 or
OA2 prefix for a class B or a
DA4 prefix for a cl ass C
license, depend ing on the
class of thei r U.S. license.

To operate in Germany as
an American, there are two
basic systems in use. If you
are a tourist , you can obta in a
temporar y reciprocal license
co m mensu ra te with your
U.S.A. license class, an d you
will use your U.S.A. call with
a I DL. The ARRL has an
information package available
for your use in applyi ng
in advance fo r the license. Or,
if you're in a hurry or already
in Germany, write the
German equivalent to the
AR RL, the Deutscher Ama­
teur Rad io Club (DA RC), at
P o st f a ch 1 15 3, 350 7
Baunata l 1, West Germany.
Ask in your letter for a
tourist license valid for three
months, and include the fo l­
lowing information in the for­
mat shown:

1. Family name, Chris­
tian name, na tionality
2. Birthday
3. Place of birth
4. U.S.A. address
5. U.S.A. ca llsign
6. AR RL membership
status
7. Copy of U.S.A.
license
8. Dates of Smooth
period desired
9 . Mail address in Ger­
man y

missible. If a ham has a class
C lice nse, he need o nly pass
the code test to upgrade to a
class A license.

If the exam is fa iled, the
applicant may take it again. If
the second attempt is failed, a
mandatory waiting peri od of
one year must be observed
before tr ying agai n. I f the
third attempt is failed, a
pe ri od of three years must be
waited out before try ing
again.

License fees are paid by
the month at 3 Deutsche
Mocks (DM) ($ 1.25), plus 3
DM for the issuan ce of a new
or duplica te license. The
exam costs 15 OM ($6.25)
the first time and 5 OM for a
repeat.

A ham must opera te as a
class A operator for a year's
probati onar y period before
he may upgrade his license to
class B status, if his record is
good. A class A station is
allowed a maximum of 50
Watts fi nal power ampli fier
di ssipation, a class B station

the t ransmitter power au tho­
rized. If you've worked a
German ham on the HF
bands, he had either a class A
or B license, becau se the class
C license is the equ ivalent o f
t he Am erican Tech nician
class and allows on ly opera­
tion above 144 MHz.

If you will refer to Table 1
for a summary of the bands
and modes fo r each license,
you will note that, unl ike the
American Tech nician class,
the German class C ham may
not operate CW on any band.
He has not been required to
pass a CW exam to get his
license. Thi s is t he only dif­
ference between the class C
and class AlB ham, because
all hams take the same writ­
ten exam on technical, regu la­
tory , an d operational sub­
jects . The code tes t is at 60
characters per minute and re­
quires a so lid min ute 's copy
eac h of, first, five-letter
groups, then German
lan g uage text, and then
English language text. A ma x­
imu m of th ree errors is per-

T his article has two pur­
poses. The first is to

inform anyone who talks to a
German ham on the HF
bands, because he may be
interested in knowing more
about the other man's hobby
environment. The seco nd is
to help anyone anticipating a
tri p or work assignment in
Germany, who may well wish
to do some hamming while in
t he cou n try. For these
reasons, this article will ex­
plai n the ham license struc­
ture and ho bby activities
available in Germany .

Like most hams all over
the world, the German ham
you ta lk to has had to pass a
series of exams. They are
given by the Deutsche
Bundespost. The mini mum
age at which one can beco me
a ham is 16 years. The re are
t wo main divi si ons of
licenses, the class AlB and the
class C. Holders of a class A
or B can operate all per­
missib le amateur bands on all
modes, with the only dif­
ference between them being
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new Drake R4B receiver or
$800 for a Yaesu FT-221?
"Discount" is a word not
readil y found in a German
ham deal er's vocabulary.
However, in the usual ham
spirit o f " keeping the rig new
while forgetting to buy shoes
for the family," hams manage
to stay on the air. Hams here
also find themselves inter­
ested in CW, SSB, SSTV, and
RTTY, with , of course, the
usual local and international
blend of contests available to
jam the weekend bands into

Fig. 1. Two meter repeaters in Germany.
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are no 50 MHz or 220 MHz
bands in Germany. As a re­
sult, most act ivity is on the
144 and 430 MHz bands, and
even these bands are smaller
than in the U.S.A.

There is a high degree of
activity on FM using both
simplex and repeaters. The
main two meter and 70 cm
fr e quencies are given in
Tables 2 and 3, from which
you can see that the Germans
use the standard two meter
600 kHz offset, and a 7.6
MHl offset on 70 em. There

o
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an aspirin bottle.
O f the o ver 2 5,000

German hams, many, either
because of their class C
license or a genu ine interest
and desire fo r the open spaces
of rad io , find their interests
directed towards VHF /UHF
operation . It is in thi s area
that the German hams really
excel. Technical profi ciency
is, on the average, very high,
and these bands lend them­
selves to home brew and air
tenna pro jects read ily . As can
be seen from Table 1, there

• ' jwx

L

,

•

p
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10 . Actual address in
Germany
11 .1 5 OM inte r­
na tio na l c heck or
money o rder, or wire to
the DARC b a n k
account, Postscheckamt
Essen 5613-430, with a
note (showing your
U.s.A. callsign) that it
is for a tourist license.
You should expect up to

six weeks processing time for
your license to go through
the DARC to the German
authorities and back to yo u.
If you are to be stat ioned in
Germany with the U.S. mili­
tary under the Status of
Forces Act, you must go
through the U.S. Army
liaison office to apply for a
license. Write for applicat ion
forms to the Commander, 5th
Signa l Command, Attn :
CCE -OP-T-ML, APO NY
09056. This license will be
issued for a year at a t ime, at
an annual cost of 39 OM
($16.50) , by the FTZ division
of the Deutsche Bundespost
(DBP). It will be a class B
Hcerse for all classes except
Technician and Novice. Tech­
nicians receive a class C
license, and Novices are not
eligible for a DA call license.
However, a Novice can obtain
a three-month tour ist license
to hold him over until he can
upgrade at the FCC e xamina­
tions given tw ice a year at
Rarnstein Air Base, Germany.

Now that we've discussed
the license and privilege struc­
ture, it 's time to talk abou t
what can be done on the air
with the license. The HF
bands , you will note, are
smaller than in the U.S.A.,
but are not legall y divided
into modes of emission or
subbands. However, "gentle­
men's agreements" exist ,
much the same as in the
U.S.A. German hams like
working OX and rag chewi ng
as much as any ham, and the
usu al blend of home brew
and commercial equ ipment
can be found , made by Ger­
man, Japanese, and American
manufacturers. Customs and
taxes really elevate the prices
on gear, however. Can yo u
imagine paying $HX)O for a
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repeaters available for ATV
and RTIV, plus some linear
tr ansponders. All German
two meter repeaters are ex­
tremely busy. Unless he has
an adequate command of the
German language, the
American ham in Germany
wi ll usuall y avoid the re­
peaters and operate o n the
simp lex c hanne ls , with
145 .550 MHz being the
standard frequency adapted
by the DA stations.

So far it would seem that
the VHF/U HF scene is ex­
clusively FM, but this is far
from true . There is heavy use
of two meter SSB, and it is
not unusual to work Austria,
Switzerland, Belgium, France,
Lu xe mbourg, Holland, or
England on good days. Nor is
it unusual to talk to a two
meter station using a 15 Watt
transceiver and a 40 to 88
element vagi array! Also, the
Germans are heavily active on
OSCAR and, in fact, operate
a branch of AMSAT,
AMSAT-DL, which furnished
the mode " B" 70 cm to two
meter transponder now in
operat ion in OSCA R 7. In
fact, there are more active
mode B users in Europe than
in the whole U.S.A_

There are some FM re­
peaters appearing on the 23
ern band now, and several
groups are working with such
high frequencies as 10.5 GHz
microwave. But this is rela­
tively specialized and beyond
the scope of this ar tic le.

Those hams who aren't on
the air talking may well be at
their benches building a
home brew project. Home
brewi ng is very popular,
especially at VHF and above,
and there is a whole subgroup
of hams devoted to this
aspect. There is even a maga­
zine, called VHF Com­
munications, which is pub­
lished in both German and
English language versions four
times a year and is devoted to
home brew projects. The nice
thing about this particular
publication is that it offers as
a service the com plete avai l­
ability of critical parts and
printed circuit boards to
duplicate any project that has

. h l,./ ~".,~-­

/,.,~'... 1>1"6""

elude a 4-5 seco nd delay on
transmitter turnoff, a 1-2
minute time-out on individual
transmissions, and a 1-1.5
second de lay between squelch
off and t ime-out t imer (TOT)
reset, at which time a short
audio beep called a "roger
beep" is sou nded to tell the
repeater users that the TOT
has reset. This last feature
wo rks won ders in dis­
couraging tatlgaters from ex­
cluding breakers and emer­
gency t raffic. In addition to
FM repeaters, there are a few

.sTii'Tr4"'~T 7'~I'..".

eh,b'T 1;"""" ""41'"
.~Vs.",

' "h'

squelch plus a 1750 Hz tone
burst. No other entry tone
burst frequency is allowed,
and many commercial trans­
ceivers sold in the U.S. have a
special German "G" version,
which includes a tone burst
circu it fo r this purpose . The
DARC coordinates all re­
peater locations and fre­
quencies, and the. DBP will
not process a license applica­
tion for a repeater that has
not been ap proved by the
DARC. So me D A R C
standards for repeaters in-

Fig. 2. 70 em repeaters in Germany.
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are ten two meter repeater
channels allocated to about
77 active machines on a 25
kHz spacing. and with no
oddball or reverse splits. Fig.
1 is a map of two meter FM
repeaters in Germany. The 70
em repeaters number 45 at
present, and, although pro­
vision is made for the
eventual use of 25 kHz
spacing, present spacing is
mainly 50 kHz. Fi g. 2 shows
the German 70 em repeaters.
All German repeaters operate
on a dual entry of carrier
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Table 3. 70 em FM bond plan.

Si m plex : calling/working f,equene!1I$
145.500 / 145.525/ 145.550 / 145.575

Output

438.650
438.700
438.750
438.800
438.850
438.900
438 .950
439.000
439.050
439.075

Germany. This ARR L affil­
iated club is associated with
its DARC counterpart local
club, and enjoys outstanding
cooperation and rapport with
the local German club and
the DARe. Members come
from over an hour's drive
away to attend the monthly
club meetings, and the club's
activities include the only
" Ame ric ani zed" hamfest ,
held once each May in
Germany, as a regular event.
The hamfest is an excellent
meeting place for hundreds of
German and American hams,
as well as those of several
other nationalities . It's a real
sight to see the German hams
eat ing the club 's food con­
cess ion's barbecued ham-­
burgers, while the Americ an
hams eat wurst and brotchen.
The hamfest has a technical
booth, where FM transceivers
are checked for frequency,

•
power, and deviat ion. Other
fest features enjoyed by all

Input

431 .050
431.100
431.150
431 .200
43 1.250
431 .300
431 .350
431.400
43 1.450
43 1.475

Input Output
145.000 145 .600
145.025 145.625
145.050 145.650
145.075 145.675
145.100 145.700
145.1 25 145.725
145.150 145.750
, 45.175 145.775
145.200 145.800
145 .225 145.825

TobIe 2. Two meter FM bond plan.

Repeaters:
Channel
o
1
2
3
4.
5
s
7

•9
Simplex : 435.0

Ca.ss AlB modes Class C modes
Al . A2. A3 . A3J. F1, F3 none
A1 .A2,A3.A3J. Fl.F3 none
At . A2. A3. A3J . Fl , F3 none
A1. A2. A3. A3J. F1. F3 none
A1.A2.A3.A3J.F 1,F3 none
At . A2. A3 . A3J. Fl . F3 AJ. A3J. F3
Al.A2.A3.A3J.Fl,F3 A3.A3J.F3

TobIe 1. Higher frequency bonds are deleted.

Repeaters:
Channel

70
n
74
7.
7.
80
.2
84
B6.7

Freq uency
3.5·3.8
7.0-7.1
14.0·14.35
21.0·21.45
28.0-29.7
144·1 46
43Q-440

in the U.S. a first class letter
costs 134, in Germany a first
class letter withi n the country
costs 21d, and international
European mail from Germany
costs 50¢ or more. Nonethe­
less, many American hams do
pay the full dues and enjoy
the full privileges of the
DA Re. You'd be surprised
how well you can understand
the German language ham
magazine, even if you don't
"spricht Deutsch, " by look­
ing at the pictures and catch­
ing key words in the text;
afte r all, a d B or kHz in
English is the same in
German!

Speaking of clubs, the larg­
est and most organized
American club in Ge rmany is
the Wi esbade n Amateur
Radio Club. This club is head­
quartered in Wiesbaden,
German y, has an inter­
national cast of members, but
is heavil y composed of
Americans working In

each of which can have up to
50 local clubs. The club mag­
azine offers operating and
legal news on the internation­
al, national, and local fronts,
technical articl es, etc., just
like any ham magazine. If
you think the new equipment
reviews written by the
Ame rican hams in American
magazines arc worthwhile,
you should see the articles
written by the DA RC engi­
neering staff after a checkout
in the club's lab. One com­
mercial Japanese all-mode
two meter transceiver that
got a one page review by an
American magazi ne received
an eleven page thoroughly
technical review by the
DARC!

Another service of the
DARC is an international and
national QSL bureau, which
handles cards sent and re­
ceived. Cards are processed
from the club and its all ied
national QSL bureaus to the
individual district clubs. One
more service is a third party
insurance policy for hams to
cover damages; for example,
it might cover damages
caused by an antenna blowing
down or falling onto a neigh­
bor or his roof.

As mentioned earlier in
the article, the DARC works
extremely closely with the
German government. What
does all this cost? At first, the
annual dues of 65 OM ($27)
seem like a lot, but when you
consider all the services avail­
able, a~ only partly men­
tioned above, it becomes
much more reasonable.

Inci de ntally, US. hams
stationed in Germany with
the military are generously
affo rded rec iprocity by the
DARC as a courtesy, which
means that the ham can defer
receiving the German lan­
guage CQ-DL MagaZine and
the insurance policy, and st ill
use the full QSL bureau
se rvices through a local
DARC dub for only 11 DM
($4.60) a year. All it takes is
40 or more QSL cards sent
out by US. postage rates to
make the fixed charge look
good, and it looks even better
when you discover that , while

been published. German
home brew equipment gen­
erally refl ects a high standard
of technical sophistication
and construction technique
excellence.

If you have a radio fre­
quency interference problem,
d on't d espai r . The
Bundespost has a large fleet
of specially equipped radio
test vans and friendly, help­
fu I, proficient technicians
who can come to you and
evaluate your station and
transmitted signal. If you are
"dean," German law requires
the owner of the TV, stereo,
antenna preamplifier, etc., to
fi x h is equipment by
shie lding, ground ing, and
fi ltering. Of course, if you are
at fault, you can be required
to install your own station
low pass filters, grounding,
etc., as may be required, plus
obey license restrictions until
you are clean, just as in the
U.S.A.

If you like to meet your
ham friends, look at the latest
commercial equipment, or
buy some parts or kits, have a
di nner with music and a live
dance band, you can do it all
at a German hamfest. Just as
in the U.S.A., these popular
occasions come in all sizes,
from large to small , ranging
from national to local in
scope. Not only are the
German fests categorized by
size, but they are also some­
times devoted to a particular
in t erest group. Can you
imagine a Dayton Hamfest
devoted to exc lu sively
VHF/ UHF in te rests? In
Germany, one such event that
draws national attendance of
VHF/UHF enthusiasts Is held
every autumn at Wein heim,
and is quite a feast for those
who like VHF/UHF FM, SSB,
commercial and home brew
equipment and antennas.

The national radio club,
the DARC, boasts a member­
sh ip of over 90% of
Germany's 25,000 hams and
offers a wide variety of
services. The club's national
magazine, CQ-OL, is pub­
llshed monthly with 80 pages
and 30,000 copies. The club
is organized into 19 districts,
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Germany for three years, and
would l ike to take this oppor­
tuni ty to express my deep
appreciat ion to all the harm
in Germany, the DARC, and
the Wiesbaden ARC, for
making i t so much fun and
for help ing me to see another
aspect of my hobby. A
special thanks to Jean Binet
DC0HO/F0AOB and to Herb
B ra s in gt o n D A1KD /
WB4EWX for their help and
encouragement in the writ ing
o f this arti cle. A uf Wieder­
sehen! •
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are the fl ea market, door
prize raffle, and end-of -the­
day fl ea market aucti on, with
the latter being especial ly
novel and enjoyed by the
German hams.

Al so, of cou rse, the club
offers code and theory classes
during the year. Since elimi­
nation of the mail exams. it
has become harder to get new
hams or upgrade l icenses, but
the FCC has been ve ry help '
ful by worki ng with the
au t hori ties to allow an
ex aminer to co me to
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H OW do you draw to­
gether amateu rs who

are spread over a large geo­
graphical area (4700 square
miles) and provide for rel iable
co mmu ni ca tio ns amo ng
them ? One obvious solution
to this problem is the instal­
lation of an FM repeater. But,
when you consider that the
geographical area of concern
is in the Federal Republic of
Germany, and t hat the major­
ity of the amateurs are
Americans, the soluti on to
the problem is a littl e more
complex.

Memb ers of the US
Wiesbaden Amateur Radio
Club (USWARC) , a large
group of amateurs composed
heavil y of Americans livi ng
a n d work ing in Wes t
Germany, began discussing
this problem in May, 1976. A
repeater co m mittee was
formed, and various members
of the dub and co mmittee
were tasked to begin to look
for a suitable site, secure
equipment, and apply for the
stat ion license.

The area of desired cover­
age was so large that a ce nt ral
location for th e repeater was
necessary. The terrain con­
sists mainly of rolling hills,
and is divided almost in hal f
by a range o f mountai ns that
ru ns northeast /sou t hwest
through the area. Jerry
Stewart K5CFQ/DA1HZ Win

able to secure permission to
install the proposed repeater
at a mil itary communica tions
site near th e center of t he
area. The site is on a 2300­
foo t mountain, has a 300­
foot micro wave tower, is
manned 24 hours a day, and
h as e m e r gen c y backup
generators. What more could
be asked for ?

Pre liminary negot iat ions
were init iated with Deu tsch­
land Amateur Radio Club
(DARC) o ffi cials for the
aut hority to install and ope r­
ate a repeater. The FTZ divi­
sion of the Deu tsche Bundes­
p ost (DBP, the German
equ ival ent of the FCC) wi ll
issue a license for a repeater
only if the license application
has been coordina ted with
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th e D A RC. T he DARC
analyzes the applica t ion and
insures su ffi cient separa tion
betwee n repea ters (bo th in
frequ ency and dista nce) be­
fore giving t he OK to t he
FT Z to issue t he license. T he
DA RC makes the frequency
assignments and te lls the FTZ
what frequency pair is to be
on the lice nse. As you can
see, t he DA RC is a very
powerful organization . But
the ir power is well d irec ted,
and re peater wars are almost
nonexi stent in Germany.

DA RC officials indicated
that the 2 meter band was
extremely crowded and that
t hey could only agree to a
repeater in operation o n t he
70 cent imeter band (430-440
MHz). T he USWARC di s­
cussed this propos al and
agreed that a 70 em repeater
was acceptable.

The search for equipment
t hen began in ea rnes t. About
t he only rig ava ila ble at fir st
was the VHF Enginee ring 70
em repeater. The proj ected
cost of the repeate r, coa x,
a n te n n a , co n t rol l o gic,
duplexer and misce llaneous
parts soon grew to over
$ 1000, and the repeater
com mit te e star ted looking for
fund rais ing projects.

Some of the USWARC
members arc associated wit h
Motorola Gm bH, and high
level corporate management
was informed of the d u b's
repea ter pro ject. Soon, a
rebuilt 70 em MOTRAC
repeater, complete with con­
t rol logic, dup lexer, and 350
fee t of 7/ 8" foam coax , was
dona ted to the dub by t he
corpora tion !

By this t ime, eight months
had passed since first d is­
cussion of t he project , and
the co mmittee was ready to
install the repea te r antenna.
A CushCraft 4-pole phase d
a rra y was purc hased , a nd it
was decided t hat t he cardio id
pattern should be directed
toward Fran kfurt (as that
ci ty was the farthest distance
from t he site in t he area of
desired co verage ). Install ation
was planned fo r the fi rst
wee kend in December. (Why
do all complex anten na pro j-

ects have to be accomplished
in t he wintc r?) T he weather
cooperate d, and the weeken d
turn ed out to be clear and
co ld. No rm ally , German
winte r weather wo uld prevent
anyone from seeing the top
of the tower from ground
level. The job was time­
consum ing, with the ins tal­
la t ion of t he heavy coax
bcin g t he major back-breaker.
The antenna was placed
about 5 feet belo w t he top of
t he tower, a def initely im­
p re ssive location with a
commanding view of the
countryside.

The re peate r was installed
in a new upright cabi net, an d
work began on the control
logi c to conform with DAR C
standards . A t about the same
t ime, the repeater frequency
pair was changed by the
DARC d ue to complaints to
the DBP by a repeater group
who had previ ous ly operated
a machin e on t he frequ ency
pair assi gned to t he USWARC
in the same gene ral locat ion
as t he clu b's repeater site. A
new pair on standard channel
R87 was assigned to the club,
wit h input on 431.475 MHz
and out pu t on 439.075 MHz.
This provided 25 kHL sepa­
ration fro m t he next adjacent
channel (R86) and is the fi rst
suc h cha nnel assignment in

Germany. New frequency
elemen ts were purchased for
the mac hine, and work con­
ti nued.

F in ally , all t he modifi­
cations were com plete and
the repeater was tuned and
adjusted for proper oper­
ation. The only remaining
items were the repeater
licc nsc and correct pro­
grammi ng of the ID uni t,
which is a little tough with­
out t he correct callsign. The
wait for the license seemed
eternal, and was due to slight
confusion over what the
correct licensing office was,
since t he club, t rus tee , and
repeater were in different
DBP adm inist rat ive a reas .
Th is was clea red up, and in
the t hird week of March,
1977, the license was issued
with the callsign DA4FB.
This is another "first," as all
other repeater callsigns in
Germany have DB ii' prefixes.
The DA prefix sim ply re fl ec ts
the American cl ub's ope r­
ation under the German­
American reciprocal licensing
agreement.

The ID unit was pro­
grammed, and the machine
wen t in to test operation for a
week before bei ng trans­
por ted to the si te. On April 9 ,
1977, the repeater was in­
stal led on-site, and DA4 FB

became t he first Ame rican­
sponsored repeater to be
licensed and in o peration in
the Federal Republic of
Germany.

The repea ter sys tem was
designed to give base station
to base station coverage over
most of t he area de picted in
F ig. 1. It was soon fo und that
coverage was bette r than th at
planned for. Solid mobile
operat ions are possible withi n
abou t 304 0 miles of t he
repea te r si te. A five Watt base
station with an eleven ele­
ment beam is able to fully
quie t t he repeate r receiver
from Rh ein-Main Air Base
ncar Fran kfurt , a distance of
72 miles from t he site . A
mo bile stat ion using a ten
Walt transceiver and a 5 d B
gain mobil e an tenna has
copied the repeater signal
with full quieting in the city
of Heidelberg, a dist ance of
75 miles. Occasionally, a QSO
wil l be conduc te d wit h a
sta t ion outside of the de­
pic ted a rea. O ne sta tion,
D C 5 NB, loca te d i n
Aschaffenburg, is a regu lar on
t he repeater. He is 97 miles
from t he si te, and uses t wo
g l-element vagts: one for
transmit and o ne for receive .
(The Europeans arc big on
VHF, UH F, and micro wave
work.)
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Man y Ame rican hams
reside in the coverage area,
but not too many a re active
on the 70 cm band . Man y US
Arm y installations an d all
major USAF installa tions in
Ge rmany are wit hi n range of
the repeater. Kaiserslautcm
boasts the larges t Ameri can
com munity outsi de the US,
with over 50,000 Americans.
All hams are invi ted to use
the o pen repeate r and also
join in t he ac tivi ties o f the
USWARC. If any fu rther
information is needed a bout

the club or the re peater, con­
t act t he club vice president at
the following address: Jean
Binet DC0 HO /F00AB, In
de n Hafcrwlesen #3 0, 6506
Nackenhci m, West German y.

Man y of the clu b membe rs
pa rt icipate d in t his project
a nd , w it h o ut eve ryo ne
working together, the job
would have taken much
lon ger and proba bly wou ld
n o t h a ve e njoye d suc h
success. The follo wing is a list
of the hams who dev oted
t heir ti me and ene rgy to t he

U$WARC repeater project :
Mike Baker W8CM/DA 18M,
Carl Beckenbach WA1LHW/
DA1TI, Tex Be ll WD8BGA!
DAl BO, lean Binet F00AB/
DCI)HO, Herb Brasington
WB4 EW X/D A1KD , Jerry
C olo WA 7Y MR /DAl j C,
C h uck El q ul s t W6 J IF /
D A lB Z , Ed G ol dsb y
W3 JKL / DA1UC, T err y
Hust on WA8RYC/DA lTH,
Gerha rdt Pless DeSeX. Joe
Roman WB7CCK/DJI)NA,
Je rr y S te wa rt K 5C F Q/
D A1H Z, J o h n Stoh el

WB7CVU/DA1A Y .
Special thanks are due to

Mike Baker, who was the
design e ngi neer , mastermind,
and dri ving force for t he
whole project. Without the
m u I t i -llngulstic talent s of
Jean Binet and Carl Becken­
bach, the liaison work with
the DARe and t he DBP
would have bee n diffi cult
indeed. The USWA RC would
also like to ex press its un­
fail ing gratitude to Motorola
GmbH for its complete sup­
poet of the repeater project. a
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• RUGGED
• Seven Elements
• Three Bands (10·15·20)
• Single Feed Line
• Flexible Tuning
• Close To Mono-Bander Specs

With Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

For Specifications Write To:

BROOKFIELD MANUFACTURING CO.
50 Wh ippoorwill Road
Bethe l, CT 06801
(203) 792·8944 8 13

AN OUTSTANDING GIFT ITEM.

Plexiglan face plate enclosed in
black sa tin-fi nish steel case.

1%· inch bri lliantly illuminated
RED lette rs. Unit si:r.e : 10 '1.. ·' x
2 V.. ·· x P /.. ".

Mounl on desk or above door at your sla lion- odjl,lstoble
mounting b-ecket included. -':':~S~.F=A~M~A~T::E~U~'=='A==D~IO""'S~E~'~V~l e=E~S:--=S33:::1

P,O . BO X 10-20 GATEWAY STATION
CULVER CITY, CA 90230
Pll!ase send sign , «I '$ 15.95 each.
Post Paid- check or money order enclo~ed .

Ca lif. reside.." odd 6 "10.

NOT FOR EVERYONE.
ONLY

PROFESSIONALIZE YOUR STATION
Avoid inte rruptions at home-your fomily ond fri ends will know you're
" ON THE AIR" .

I

\

ocet 703A

THE PERFECT ACCESSORY

COMPLETE YOUR SHACK

$269.95
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TEMPO

MORE POWER / 25 OR 5 WATTS OUTPUT SELECTABLE

REMOTE TUNING / ON MICROPHONE

NEW LOWER PRICE / NOW ONLY S399.00

SIDEBAND OPERATION WITH SSB/ONE ADAPTER I MARS
OPERATION CAPABILITY/ 5 KHz NUMERICAL LED

The Tempo VHF lOne Plus is a VHF I FM transceiver for dependable communicat ion on the 2 meter
amateur band . Ful12 meter coverage. 144 to 148 MHz for both transmi t and receive. Full phase lock
synthesized (PLL) . Automatic repeater split-selectable up or down . Two built- in programmable
channels. All solid state. 800 selectable receive frequenc ies with simplex and +600 KHz transm it
frequencies for each receive channel.

Sold at Tempo dealers throughout the U.S_ and abroad . Please call or write
l or t u rtne r informat io n. p . ice. lubjK t to ch ange w i t hou t n o t ice

lililiEffi HenrIRadio
HJ

81

TEMPO
POCKET
RECEIVERS
MS·2, 4 channel scan­
ning receiver for VHF
high band, small est unit
on the market. M A-2
same size as MS-2 but
has manual selec ti on of
12 channels . VHF high
band . MR-3, miniature
z-cnanner VHF h igh
band monitor or pag ing
receiver. MR-3U, single channe l on
the 400 to 512 UHF band . All are
low pri ced and dependable.

11240 W. Olym pic Blotd.• L~ Angeles.
Calif 9ClCl&t

931 N. Euclid. A na heIm . Call I. 92801
Bulle •. t.I' lISOU. i M 730

TEMPO
VHF & UHF AMPLIFIERS

VHF 11 35 t o 175 MHzl
Drive Power O utput Model N o . PrIce

2W 130W 1 30 A0 2 $199
lOW 130W 130 A l 0 $179
JOW 130W 130A30 $lB9

2W BOW BOA02 S 169
l OW BOW BOA 10 S149
30W BOW 8OA30 $1 59

UHF (400 t o 512 MHz)
Drove Power O Ulput Mo del No . Pr ice

2W lOW 70002 S270
lOW l OW 10 0 10 $ 250
30W 7 0 W 7 0 030 $ 2 10

2W 40W 4000 2 $180
lOW 40W 4001 0 $ 145

2W lOW 10002 $ 125
FCC Type accep led models avail ab le

TEMPO FMH-2, FMH-5 &
I FMH-42 (UHF)

~ .. 6 channe l capabi l-
~ ily • selectab le 1

or 2 - 1 or 5 Watts
output » Solid-state
• Battery level met­
er . Earphone jack
• Built-in charging
terminals and sep­
arate c harging jack
for Ni-cad batteries
• Flex antenna .
Carrying case stan­
dard • Excellent
frequency stability
allows use with
booster amplifier
for high power out­
put over 100 Watts
• 8 AA battertes o r
10 AA Ni-cada"
'" No t f u. n ished .
FCC Type iICCeilled models
avaIlable





.-

$19.00

POWER SUPPLY FOR
TRDOO. Desigflld espt­
cially for holTII QTH.

ps.,

"120

$-59"19.94 R·5990-S499.00 T·599A.$499.DO

TR·1200A $24 9 .00

2M MOBILE/BASE FM TRANSCEIVER. Ignition
in terf. rence control. 2 pol. Xtal filt" in IF rtvr .
Protection IOf final stage transistor & rever.
polal ity CQn nletionl. !'Iiority Ch. switdl . Quick
fllNse mount. LED CH. indiatorl. Switchable
lCPN or lW output.

SS8 TRANSCEIVER. Pll RF Monitor Noise
Blanker. Oigi lll hold lockl counler & di splay It
Iny freqUllfl CV , but allows VFO to tun, norllUl lly .
True RF compressor adjustable speech processof.
If sh ift control. RF I It' nuatoL VOX, GAIN,
ANTIVOX Ind VOX d. llly tvn trols. RF negative
fltldw ck. Optionaldigitall8ldout. DRS DillI. High
stability FEr VFO.

sse TRANSMITIER. 3.5 to 29.1 MHz. Stabla
VFO. 1 KHz di, l readout. 8 pole Xu lliller. AM
Xmission .....i..b... Buill·in AC PWf SIlpply. Split
frtquency conlrolaVililtblt.

$399.00

$28.00

THE PACESETTER
IN AMATEUR RADIO

"., -~-

• ~- - - ~ . - .. .~

o 'Q - ." •-• - •-
TR·140QA

SP·520
Optional exlernal SlIeeker for beller ft adabilily.

TV·502 $249.00
TRANSVERTE R. Puts you on 2M thl ealY ....y.
144·145.1 MHz Of optional 145-146 MHz.

2M MOBILE TRANSCEIVER. Synthesized PLl.
Selectable output, 25 I\fetu OJ 10 .....am. 6 Digit
LED treq. di$p lay. 144·1 4a MH z, 800 CH. in 5
KHz stepl. 600 KHz fel/N!er ofhet. Continuoul
tOJ"ll~dld squelch (CTSC). TOni BurU.

COMMUNICATI ONS REC EIVER. 1.8 to 29.1
MHz, WWV and CB band. 50 MH z, 144 MHz con­
vertel optional. Slabll VFU & oscilla tor lor 5
lixed waneels. 1 KHz dial l" dOllt. Xul fil!t1'J
(SSB/8 pole, CW/8 pole, AM!6 pole). Squllch.
S meltl . Noi. bltn"r.

$39.50

$599.00

$649. 00

T$-100A

TS·520S

2M ALL MODE BASE!MOBllE TRANSCEIVE R.
SSB {uppe, and lowed, FM, AM and CWo AC and
DC. 4 MHz band coverage (1 44 to 148 MHz). Dial
in receiver frequency and TS·700A automuicaUy
switches xmitter lreq. 600 KHz 101 rel/Ntet
opel"ation. Xmit, Rev aplbility on 44 Ch. with II
."~

sse TRANSCEI VE R. !'Io.....n in the shacks of
thOU 5ilnds 01 discriminating hams, f ie ld day lites,
OX and con!tst Itationsand mobile installations.
SupefbIn~ing and Itylint-

Oynamic microphone designed eXpftlS!y for ama­
!tur flld io operation. Complete I\f ilh m and
LOCK switdles. and a microphone plug. (600 or
50k ohm)

W9.00R·lao

ALL BAND COMMUNICATIONS RECEIVER .
AC, battlrin or exlern.1 DC. 110 KHz to 3DMH z
in 6 bandl. FOJ1lign brOldalts Of ham radio in
AM, ssa and CWoDua l 9111 MUS/FET Irtnsistol'J
& double con....rsion. Band sprNd ditl. SOD KHz
rntrker.

$ 229.00TR·2200A

PORTABlE 2M FM TRANSCEIVER. 12 Ch.
Cilpacily. Remcva bte lele5(opin!lanllnna. h l,'na l
12 VOC 01 illlernal NI·CAD bltteries. 146·1 48
MHz. 6 CH. supplit1l. Switchable M or 40DmW
oulput.

$ 145 .00

•

DlISigned u clusiwly 101 u. Mlh TS-620. RIT
circuit and control switch. Fully compatible with
uptional dig ital diSlllay.

VFO-J20

MASTERCHARGE & BANKAMERICARD ACCEPTED

VFO·520 (Nol Shownl $116.00
Solid SUtl Remote VFO. RIT cilcuit with LEO
indicator.



WE HAVE WHAT YOU NEED AT•••

®

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

RECEIVERS
SSR·l General Coverage, .5 to 300 MHz $350.00
SPR-4 Programmable, Solid State $699.00
DSR·2 VLF-HF Digital Synthesized SSB,

AM, CWoISB. RTTY $3200.00
R-4C c-u-e. HF. 16G-l0M $699.00
4NB Noise Blanker for R-4C $74.00
5NB Noise Blanker for SPA-4 $80.00

TRANSMITTER

U» T-4XC CoLine, HF. 16G-l0M $699.00
Z- TRANSCEIVERS::II:
vt TR-4CW SO-10M. SSB, AM. CW $799.00- TR·33C 2M, FM, 12 CH. Portable $229.95

I: MMK·33 Mobile/Dash/Desk Mount for TR·33C $12.95

ce 34PNB Plug-In Noise Blanker for TR-4 Series $100.00

:z: MMK·3 Mobile Mount for TR-4 $7.00
RV-4C Remote VFO for TR-4 CW $170.00...:z: FF·' Crystal Control for TR-4 $46.95

to- SYNTHESIZER...ar: F$-4 General Coverage for 4·Line and... $PR-4 $300.00

i LINEAR AMPLIFIER
I

vt L·4B Linear and w/power supply & tubes $995.00
WI- MATCHING NETWORKSZ

i MN-4 Antenna Matching Network. 200W $120.00
MN·2QOO Antenna Matching Network. l000W $250.00

IE RCS-4 Remote Control Antenna Switch $120.00

ce W-4 RF Wattmeter. 1.8 to 54 MHz $79.00

:z: WV-4 AF Wattmeter. 20 to 200 MHz $69.00
7072 Hand Held Microphone $19.00
7075 Desk Top Microphone $39.00
1525EM Push-button Encoding Microphone $49.95
H$·1 Head Phones $10.00
M·l0 lOW, 2M Amplifier $49.95
TV·30Q-HP 300 ohm High Pass TV Set Filter $10.60
TV·75·HP 75 ohm High Pass TV Set Filter $13.25
TV-42·LP Transmitter low Pass Filter. l00W $14.60
TV·3300·lP Transmitter low Pass Filter. l000W $26.60
TV·52oo·LP Transmitter low Pass Filter. l000W .

lOOW.6M $26.60
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DL-1 DUMMY LOAD
$170.00

, •
l1tB-S VFO CONSOLE

$1111.00

•

75S·3C RECEIVER S2504.00
Sharp selectivity . SSB, CWand RTTY . Single control rejection
tuning. Variable BFO. Optiona l mechan ica l f ilters for CW,
RTTY and AM. 2.1 KHz mecha nical filte r. Zener regu lated
oscillators. 3 -position AGe .

1000 Wails PEPon SSB and 1000 WIlli awrage OIl DN. SSB and CW.co.... , t~. 80,
40. 20, 15, and 10m bands - ge1leral coverage use, too. Automatic load control
pro vide'S maximum talking power without over.driving and distortion. Glounded
glid linaar Implifier using four 811A triodes, in$lantly h.ted, no warm-up delay.
Ulel an uclusive comp8"ator circllit 0pllfaled by adjusting tuning and load ing
control$.

30L·l LINEAR AMPLIFIER

• 3111·4
SPEAKER CONSOLE

SS46.OO•

301C-3 DIRECTIONAL WAn METER
$360.00

•l1t8-1 SPEAKER
$80.00

•S16F-I AC POWER SUPPLY
$440.00

COLLINS AMATEUR EQUIPMENT

32S·3A TRANSMITTER 52957.00
Covers all ham bands between 3.4 MHz and 30 MHz. Nominal
output of 100W. 175W, sse and 160W CWo Dual conversion .
Automatic load cont ro l. RF inverse feedback . CW spott ing
cont ro l. Collins mechanica l filt er .

MASTERCHARGE & BANKAMERICARD ACCEPTED

-.-->
KWM·2A TRANSCEIVER 53533.00
Unmatched for m obile and fi ked stat ion app licat ions. 175 W
on SSB. 160W on CWoSwitch select up to 14 optional Xlals.
Can be used for RTTY. Filte r type sse generation . Automat ic
load control. Inyer se R F feedback. Re imeabitity-tuned va riable
oscilla tor.



WE HAVE WHAT YOU NEED AT•••

ilii\B THRULINE® WATTMETER

•

$3,000

-• •,00
o 0 ;0

I

,

The ul timate shorl wave receiver. This synthesized (phase lock loop) receiver incorpo­
rates aUlaeilities for AM , Single Side Band (SSB). and CW receeucn in all frequencies
from the bottom 01 the very low freq uency band (Vl F) to the lOP of the high Ire­
qUIncy band {HFI. NalioM'" "dead accurate" dial means no . ardling 101 trans·
miuions. Dial up the lrequencv and it's there: aeronautitil, marine. CB, IlTIiIteur,
militlry, etc. Co ntinuous cover._

HRO·500

Linear Amplifier. A full 10 dB !Jilin. 20
watts in 2000 watts out. Can be driven
with one wall. Continuous duty design
utilizes two 8122 ceramic tetrcde output
lubes, designed for both AM and sse
operation. The indu$\ry standard for 12
year$. Thou5il llds in usea ll OYef the world.

$1 ,200

NCL·2000

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY
f ffl!ul"nc.,. B..nds (MHz)

Pow... ,. as- ,~ HMI· '00· ....
Table 1 R.lnll'" so .. us ' so SO<> "'00
STANDARD 5 wilth " so ,c so "ELEMENTS 10watu "" H,. 1<)( H'D H"

2S waItS ,,, ". "c ,m zse
500 watts SOH SO-' SOB SOC SOD see- MODEL 43 l00"'iltu HMI" '00' HMlB ' OOC '000 "'"2'>0 watt s 'SOH ' SO-' 'SOB 'soc 'SOD ,SO<

500 walU '00" '00' scoe 'OOC sooo sooe
1010 W;JIU ,- '000' '0008 , 000( rocco ioooe
25000 watl s ''00"SOOO waus somH

Table 2 1 lull Cal. No . 2.5 ....UI en No.

LOW· f>O.8O MHz ceo-, 6O-lIO MHz ceo-a
POWER 80-95 MHz ceo- 8O-':J5 MH z ceo-z

9S-125 MHz oss-t 95-150 MHz 09S.,
ELEMENTS l1G-lbOMHz 110-1 15Q.250MHI '5<>,

150-250MHI '5<>' 2lJO.lOOMH, 200-,
2Q().1OO MHz 200-' 2"iO-t50 MHz '5<>,
275-"50 MHz 275·1 400-850MHI OX"
42S-850MHz 425·' 8Ol.}-9SO MHz .,,,
~MHI eoo-,

The Dilly 1000 watt, "sin~le packape"
transceiver. Heaw duty design . . . results
of50 yea rs of design leadership in amateur
equipment. State 01 the aft speech pIO'
cessing. linea r amplifier. power supply. a ll
in one pachge. Nothing nita 10 buy .
Covers all amateur bands in the HF
~ttrum ... AM.SS·CW· $1 ,600

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

NCX·1000

frffll NATIONAL RADIO COMPANY, INC.
NRCI

I:
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$249.00

I

- - - ,"'" -,~ , -) - , - o---

le·S02. 6 METER SSB & CW PORTA·
BlE XCVR. Incudes antenna & battery
pack. ".ffl PEP & stable VFO for fun &
FB a50 's. Covers first 800 KHz 01 6M
band, where most activity is.

IC·30A. 450 MHz FM LOW XCVR . 1W
or l OW. Low noise MOS·F ET RF Amp
& 5 section helical filter. 22 CH.
capacity. s-meter & relative power out­
put meter. IO C modula tion control.

$399.00

I

VHF/UHF AMATEUR
& MARINE EQUIPMENT

IC·21S. 2 METER FM PORTABLE.
Three narrow filters lor superb perturm­
ance. '1N or 400 mW. 15 CH. capacity.

T MOS FET RF Amp & 5 tuned CkIS.
Srneter front panel. $229.00

IC·22S. 145 MHz FM 1fJW XCVR . CMOS synthesizer can be set to any 15 KH z ch. between
146 & 148 MHz by diode matrix board. Spurious attenuation tar better than FCC spec. 1QIN
or 1W. IO C modulation control.

$299.00

IC·202. 2 MET ER sse
PORTABlE XCVR . Puts
sideband in your !land!
Internal Cbatteries or ex­
ternal12 VOC . 'JW PEP.

I True I.F . noise blanker.
144.0, 144.2 on lwoother
200 KHz bands.selectable.
Hamtronics stocks 145.2
and 145.8 · 146.0 MHz for
call ing frequency & setel-

,;" boo', $259.00

IICOMI

VHF/UHF AMATE UR
& MARINE EOUIPME NT

IC·245 , 146 MHz FM lOW XCVR. LSI
synthesizer with 4 digit LED readout.
Xm it & Rev ftaqueucies independently
programmable. 60 dB spurious attenua -

tion, $499.00

(C·21A. 146 MHz FM lOW XCVR. MOS
FET RF Amp & 5 helical resonator
lilter, plus 31.F. filters. IDe modulation
control. Variable output pwr: SOD MW
to lOW Front panel discriminator meter.
SWR bridge. 11 1 VAC and 13.6 VOC
oW, ,""1;,,, $399.00

OV·21. DIG ITAL VFO. Use wi th IC·
21Ato complete 2Mband.

$299.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

IC-2n . 4 ME G, MU Li l·M ODE 2M
XCV R. 144·145 MH z on SSB & CW,
plus 146·147 MHz on FM. Work AMAT
OSCAR six or seven. LSI synthesizer
with 7 digit LEO . MOS FEr RF Amp.
5 helical cavilies, FET mixer & 3 I. F.

Wt"" $749.00



WE HAVE WHAT YOU NEED AT•••
TEMPO SWAN

74.95

59.95

79.95
10.95

25.95

59.95
15.95
12.95

99.95

64 .95

169.95

349.95

649.95
44 .95

849.95

349.95

S49.95

Line.r Amplifier. Full Legal
Powet" . W!l00w in~t. So-10
M.
Portable Linear Amplif ier.
l200W PEP. SSB. 700w. CWo
300w. AM. SO-10M.

Frequency Cou nter. 5 DigIt
LEO
In-Line Presicion Wattmater
for 2M. 2 Scal es to 200w.
Re.ds SWR.
SWR & Field Strength Meter
Pocket SWR Meter
Relative Power Met er & SWR
Bridge
In-Line W.ttmeter. 3 Sca les
to 2000W. 3.5 to 30 MHz
Peak!RMS Wattmeter. Tells
The Truth About SSB
Pocket Field St rength Meter
In-Line Wattmeter. 4 Scales
to 150OW. 2 to 50 MHz

Transce iver. 700w PEP. SSB.
Sn-1OM . USB, LSB or CW
Plu g-In VOX for 700 CX
Super Selective IF Filter for
700 CX
Linear Amplifiere Full Legal
Power. W/ l0OW input. SO·10
M.
Portable Linear Amplifie r.
1200W PEP. SSB. 700W. Ch.
300W. AM. SO- 10M.
Hybrid Telephone Patch . Con·
nect Rcvr !Xmitter t o Phone
lines

WM6200

W2000

FS·'
WM 1500

FC·76

WM·3000

MARK II

FS-2
SWR·3
SWR·1A

700CX

1200 X

VX·2
S5-16B

Fp· ,

MARK II

1200 X

39 .00
99 .00

759 .00

48.00
149 .00

199.00
42.95

399.00

99.00

679.00
679.00

109.00

195.00

65.00

399.00

199.00

995.00

195.00

155 .00

135.00

Transceiver. l O·80M. 200W
Transceieer. 15·16OM. 200W
Deluxe Mig. Kit for 210X 8<
215X
ACComole fo r 210X &: 2 15X
Tr ansceiver . SSB. Solid State.
l Q·160M. 35QW.
Digital Dial Readout for 350·
X L
Plug· In Auxilia ry VFO . For
350·XL
Plug-In Aultiliary Crystal Os·
cillator for 350-XL
AC Pwr Supply wlSpkr 80:
Phone Jack for 35G-XL
Mobi ~ Mountmg Bracket for
350·XL. E"y Plu g-In

HF Transceinr. 80-' OM. USB ,
CW& AM
Power Supply for TEMPO
ON'
Ext ernal VFO for TEMPO
ON'
Transceiver. 2M. 144 yo 148
MHz. Pll
5SB Adapt er for TEMPO
VHF/ONE
Trensceiver, 80·10M. USB,
LSB, CW and AM. PLL
Digita l
2W, VHF /FM , 6 Ch. Hand
Held . 144·148 MHz
Wattmeler 81 SWR Bridge
Desk Mike. 600 or SOK ohm.
PTT & Lock Switches
4 Ch. Pocket Scanning Rat.

DMK·XL

311

210X
215X
OM'

FMH

305

USED GEAR. TRADE UP • FREE .UPS SHIPPING ON PREPAID ORDERS

DD6·Xl

RBF·'
DM·20

TEMPO ONE

AC/ONE

VF/ONE

TEMPO VHF lONE

TEMPO SSB/ONE

TEMPO 2020

220CS
350-XL

ATLAS
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6AMP

104R 49.95

No. 250-0025-003 $21 2No. 2so.~1 $19.95

•
~ ....:::-... ...- ...

103R 39.95

4AMP

''- ,"...... ' .: '" - .-

No. 250-46-3 $44.50

No.11 4-31(H)()4GP $50.00 NO. 114-404-002 $18.50

2.5 AMP

12CB4 29.95

•
12 AMP • - -- 25 AMP• .- • 0 ea ['--::I . 0 --

0 t:3 --.- .,-
• .--

108 RM • - - -- _. - ·0 0 ' 109R 149.95_ ana - --99.95 - - w ::=-- .._--- • r
'l! - - .;.. ••

•

No. 250-46-1 $36.50

NPC

No. 114-310-003 $8.25

NYE VIKING

MASTERCHARGE & BANKAMERICARD ACCEPTED

VIBRO·KEYER
46.50

"CHAMPION"
46.50"LIGHTNING BUG"

49.95

"ORIGINAL"
49.95

VIBROPLEX

" PRESENTAT ION"
72.50



WE HAVE WHAT YOU NEED AT•••
3 Kilowatt Tuner Matches
Everything From 160 to 10

160-10 MAT

1000 to 1200 WATTS OUTPUT
TO YOUR ANTENNA

Den7iOrL SUPERAMP

• eon"""",,, """"II 3.2 . 30 me
• "l" n.'-'-'
• Cot..,;" ' 2",,"'_ '0"" eIl
• SO-23\I '"""IIbonol i ....
• Rind"", ..i.. "'...
• 3000..,.. """'\Or ........
• Topped indll<lOf
• eo.....;c ............. ttIno
·T·W.5"H,8'·D.•~" 51'"

$59.50

" ........,.. _ ·.. _ _ '._ .. _Iooo ... noo ....-.
....__' _ ·f.,

Ow _ "-'...... • ... -....- ... _ ... O"T_
~.--...... _ I__l. OCOWOf!;_._-T1w"-' ..... _ . ""'2000 _ ' ,E', ..... _ SSlI, _ 1000_ oc .. cw:JIffY
.SSNI.10_, ... _ ,

.... --. ...... ¥ ~ -.__ I _-.._._TVI
• It ..

"'" -. "" "'"~...,... _ .......,••---.....,- =,_.... -,-""'- " .
"_1Od 11 A·., . .. . -.._,l>oo-...., ..._......'"---......-.
"" _ .. 0..,..... """_,PoI__ _ .~ -hfhI '" "-__. r--.
.... , ... cty_;e 0..,..... l_ A......, __ all Of S.W .50.

N()WAVAllAllLE WITH mS'fOll $574.50

$499.50

_., .. ,,""n. ,,,... 'Of 110 lh"",gh 10 ""'....., hondloo 500 .. ',E.P."" mo._ ,_
~ ........ lronooo,..,.o. ,. nd"", .."...........

Den7iOrL ANTENNA TUNER

The 80-10 SJt;ymatcher

T.... "" ..... _ . k1
E..., __._ Ioo -.. _= ""
"" _ "'"""'"-. So ... D."'..... 11'·2 Drool .._11'..- .

Den7i6tL W·2 PAD
INLiNE WATTMASTER

Read forward
and reflected
watts at the
same time

I

A4.lBANOOOUBlET........__.._,­---_.._...
-_"'''-"...-_1_._100__
.-., ....__.­
"_"'_"__ I'\IC-_. '_..._. -_ ..
__ __ T__ ,--,---'" _,----- -............-
--- $214.50

TRlt,n eNNA
..... , ... _.l'ho
_O"" .... T,_1 _20__.. _ _-___1 _..... ......._-_....__, 1Io_,-,'"u_
1 .._I+t4_
-,1 __ ... 11 __
_ ... __ A __."""_1 _
...... 10__"'__ '"_ ' _T__ ...' __ _-_ -_4.._ _.

$129.50

3 KW Model $229.50

only $299.50

Den7iOrL
Super
runer
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Decode Morse

6. The I/O routines that
must be supplied by the user
easily patch into the program.

The method used for inter­
preting dots, dashes, let ters,
and spaces is ada pted fro m
Petit's origi nal article. Briefly,
the rules are as follows:
1. If the key-down interval is
~ DO (the last dot-dash time,
explai ned later), then the
present element is a dash;
otherwise, it is a dot.
2. If the key-u p interval is ~
LS (the last letter-space
t ime), then a character has
been completely received and
should be processed.
3. If the key-up interval is >
2LS, then a word has been
com pleted.

Assuming a do t has been
received, by rule 1, then DD
is set to twice the durati on of
this dot. For dashes, a more
complicated set of calcula­
tions is performed. In hand­
sent code, which is most diffi­
cult for the computer, a te n­
dency for varia tio ns in dash
durat ion is co mmon. This
usually occurs at the end of
words and often precedes a
long pause during which the
operator c o ll e c t s his
thoughts. Therefore, I de­
cided to average the received
dash interval with the last
rece ived clement. The aver­
agi ng is accomplished by
dividing the duration of th e
present dash by two and,
then, adding the last value of
0 0_ This is the LS value
refe rred to in th e above rules.
By dividing by two once
more, the new DD value is
calculated. Two features re­
sult from this set of manipu­
lations : (1) The letter-space
decisions are heavily weighted
by the duration of dashes,
and (2) the effect of exces­
sively long dash intervals is
reduced. These seem like
desirabl e traits, and yet do
not add much complexity to
the algorithm.

Software

The algorith m which has
been partially discussed is
presented in flowchart form
in Figs. 1 and 2. A ge n­
eralized symbolic approach,
similar to BASIC statement

not be concerned with that
aspect of a system.

The co ncepts used in this
decoder are from many
sources, incl uding my own
work. The magazine articles
which I have stu died are
li ste d at the end of this
art icle. Most authors start
their presentation with a list
o f featu res and a description
of the method for dis­
t inguishing dots from dashes.
This is a good ap proach , so I
will do likewise.

Decoder Features

My idea of desirable fea­
tures are those that minimize
the external hardware re­
quirements for normal opera­
tion . The re will always be
special cases, which need ad­
vanced hardware for erro r­
free operation.

Here is the list of features
inc orpora ted 10 my al­
gorit hm :
1. All program timing is done
wi th software delays.
2. A stdetone is ge nerated for
moni toring the operation of
the decod er.
3. An automatic carriage re­
turn/line feed (C RLF) se­
quence is generated.
4. The code input IS de­
bounced for reliable perfor­
mance from a varlet y of
sources.
5. The spee d range is from at
least 5 wpm to about 50
wpm.

with an 8080
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a mple.
My fascinat ion with auto­

matic decodi ng was fostered
by th e introduction of the
first microprocessors. Up u n­
til then, I had conside red the
project too inflexibl e, fro m a
hardware point of view. The
microcomputer concept was
ap pealing because of the easy
way in which changes in the
sys tem coul d be imple­
men ted. I must adm it th at ,
from th e very beginning, the
p rob lem o f co m p u te r­
generated Morse code was not
as interesting a pro ject, since
it is relat ively straightfor­
ward. He nce, this article will
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Table 1. Description of variable storage requirements.
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STAT

W hy sho ul d you want
to rea d ano t her

article on Morse decoding? I
could tell you that this was
the ultimate program (which
it isn't) , or th at I have in­
vented a new tec hni que (I
haven't ). In fac t, there is
nothing tremendously novel
about the material presented
in this article. Ho wever, you
will read about a completely
general decoder algorith m
which can be implemented on
an y microcompu ter system.
For th ose of you with an
8080-based system, a full
program listing of the al­
gorithm is include d as a n ex-



I
'''''''''''''O~

..>e.
".'OT••", 0 • •• • •...« ·
.O" "~"

COc_ . . .. ,

"cc '''TV>

<i>"" 00" "...
." 00 . '

~..
, • • • 00 • • " ... . 0.0.."'"

0..... " "'u'

d>. 0 ":

1'''
~o ......-; ...............,..

0
~

...... ....,..., ,......_.... '
." 00 · " • • • • •• "_" '''' ' ' ' ' 00

.00< ' COO< ., 00','"

.0 0<..._ . ....

' f' ...

wo,' ~. co..... t
_ 0 .....0 .

, • • " . ou....c '
" ... _0

CALL ,,",U,

J.
." ... ., . 00. '
~"

0

~

"... h •
0

'"
. .. u.

.c....
,..... c.... ..... . 0......."

...... o<~

...... ..,..

f"" .....",

1
" »<; .,. 0 .0

QOU

• ..
"... ,..
• ."

. ,. u.

<0?.. 0 n.

st ructu re. is used, exce pt for
the status subroutine. This
routine will be discussed in
detai l, since it is the corner­
sto ne of the decoder.

The main rout ine is pre­
sented in Fi g. 1. All the o p­
erations necessary for trans­
lat ing the rece ived code into
tex t form can be easily iden­
t ifi ed. Starting fro m the top
and work ing down, the first
step is program init ialization,
followed by a routine for
print ing a space.

After the space is prin ted.
a key-dow n input causes the
program to go to the Down
routine. When the key re turns
to the up state, a branch to
the Dot or Dash ro utine
occ urs. Within each routine.
calculations for upda ting DO
and LS, along wit h storage of
the received el ements, are
made.

While the input continues
in the key-up condit ion, the
elapsed time is measured in
the Wait routine. If an end of
character is detected before
the next down sta te, a transi­
t ion to the Decode and Print
rou t ine is made. After
printing the character. an­
other wait loop is entered. If
it times out , then a word has
been received . Before printing
a space, a chec k as to whether
or not the algorithm should
stop is performed. Usually
the program will con tinue by
printing a space.

Looking at the program
subroutines presen ted in Fig.
2 will illustrate further deta ils
of the soft ware. Four internal
subro ut ines are called by the
main program ro utines. These
are 0) Status. (2) Print , (3)
Decode, and (4) Delay. The
Delay subroutine times o ut
afte r 1 ms has elapsed. Ob­
viously. this fun ct ion will re­
quire differe nt initialization,
depending o n the microcom­
puter used. The Decode sub­
routine performs the actual
conversion from the dots and
dashes, stored as a unique
digital patte rn, to the ASCII
character representation .

In thi s algorithm, an auto-­
matic carriage ret urn and li ne
feed sequence is initiated by
the first space character oc-

cur rmg afte r the 55th
co lum n. This is handled in
the fi rst sect ion of the Print
s ubrout ine. Normally, the
character is printed by calling
a user-defined subro utine.
However. if the CRLF se­
quence must be prin ted, the
CR is immed iately ou tp ut,
and a counter is set up for
delaying the printou t of a line
feed.

The Status subro utine is
the most complicated portion
of software in the decoder.
Note that all the timi ng in the
main ro utine is determined
by this subroutine. A call to
the Delay routine, which re­
turns after 1 ms, is the fi rst
act ion ta ken. Then the pos­
sibilit y that a line feed must
be printed is tested and
appropriate actions taken.
Nex t, the key input (or re­
ceiver) is sampled fo r an up
o r down state. If a new state
is detected, the debounce
counter is decremented . A
zero debounce co unt signifies
that, in fact , the key has
changed slate and causes the
key status to be updated.
Ot he r wise, the debounce
count is stored and the roo­
tine cont inues. Now the user­
written ro ut ine for out­
putting the sidetone val ue is
called, and, then, the elapsed
time co unte r is incremented
(c heck ing for overflew].
Lastly, the LS and DO flags,
which indicate whether the
ti me is ~ LS or DO. are
stored . These flags are easily
checked in the main rout ine's
decision-making process.

Deta ils, Deta ils . . .
Ma ny f lags , counters,

poi nters, and registers have
bee n mentioned in the al­
gorithm description . These
are summarized in Table 1. In
the 8080 li sti ng presented,
they occupy ten bytes of
memory. Further explanation
of the characterist ics o f these
variables will co mplete the
descript ion of the algorithm.

The TIME coun ter is incre­
mented as each pass through
the Status subrouti ne is com­
pl eted. An overflo w condi­
tion is checked , and the vari­
able is set to a large value. if Fig. 1. Main decoder algorithm.
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Fig. 2. Main subroutines of proaam.

and DO. Since these are
16-bit unsigned values, you
will have to be careful if it is
necessary to break it up into
8-bit comparisons. Beware of
yo ur microcomputer 's 2 's
complement arithmet ic!

The user-supplied I/O sub­
rou tine requirements are sum.
marlzed in Table 3. There are
four routines, which are COil­

cerned with printing a char­
acter, sampling the key inpu t,
generating the sidetone, and
stopping execution of the
program. All these functions
require interfacing with your
particular compute r conflgur­
auon.

As examples, the sub­
routines that I used in my
8080 program will be de­
scribed. First, noti ce that
they are linked to the main
rou tines through an 1/0 patch
table, which follows the De­
lay subroutine. This makes it
possible to call the user sub­
routines fro m one sect ion of
code. There is no need to
hunt through the listing for
the subroutine calls when
supplying your customized
I/O. The Caut subroutine
sends the ASCII character to
the UART or display device,
after checking if the device is
ready . For sampling the key

are well-defined for any
microprocessor chosen for
implementation of the de­
coder. The second type, user­
s upplied subrouti nes, will
vary from one particular
equipment setup to another.
A few more comments con­
cerning the first type will be
made before attention is
focused on the user-suppli ed
subroutines.

There are several subtle
aspects concerning the Status
subroutine. In Fig. 1, the
su b rou tine is called re­
peated ly while in the down
state. The rate at which this
loop is executed defines the
frequency of the sidetone
out put. If all the possible
paths through the Sta tus sub­
routine are not matched for
execution time, an instability
in the sidetone output will
result. A difference of only a
few machine lnstructtons can
be detected by the ear. This
problem can be handl ed by
whatever method is easiest
for the microcomputer used.
In the 8080 example pro­
gram, 13 bytes of extra jump
instructions are used for the
t iming equalization .

The second point worth
mentioning is the comparison
of the TIME counter with LS

the contents of the counter
are less than 64, an overflow
condition must be checked
after each entry. If an over­
flow occu rs, the value is
divided by two, and the algo­
rithm continues. In using
such a simple method, a sacri­
fice is made in not uniq uely
decodi ng a few special char­
acters. For example, an error
is decoded as the number
fi ve . The corr esponding
ASC II look-up table is pre­
sented in Table 2.

For the automatic CRL F
feature , a pointer for the
column position must be
kept. This is the functi on of
CPTR. In my version of the
algorithm , I check for a value
greate r than 55, at which
time the CRLF sequence is
initiated .

Subroutines
There are two ki nds of

subrouti nes necessary for
proper operat ion of the algo­
rithm. The first kind, the
mam program subroutines,

necessary. Both the DO and
LS cou nters have been pre­
viously described, and they
should be about one bit larger
than the TIME counter. The
main sta tus register, STAT,
holds the flags and single bit
variables. There is nothing
unique about its organization,
except where it might sim­
p l i f y programming . A
secondary status register,
STAT2, is used for counting
the delay necessary after a
carriage retu rn and before the
line feed is issued. This fea­
ture may only be necessary
for mechanical printers.

The CODE register is used
for storage of the incoming
dots and dashes. It is initial­
ized to a value of 1 before
each character is received.
For a dot, the value is
doubled; for a dash, it is
doubled and then incre­
mented by one . This is the
simplest technique for storage
of the elements, which results
in a 64-location ASCII look­
up table. To make sure that
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Fig. 3. Simple hardware Interfaces. (a) Speaker connections;
(b) key Input; (c) receiver audio adapter.
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presented here, but will con­
tinue with furth er experimen­
tatio n on your own.

Possible areas of expe ri­
mentation include a different
LS calculation, a BASIC pro­
gram implementat ion, or
matched filtering for the re­
ceiver interface. With a fast
BASIC interpreter, most of
the algorithm could be writ­
ten directly from the flow­
charts. However, the Status
subroutine would be best left
as a machine language pro­
gram. Using some of the
newly-available tapped analog
del ay lines (such as the Reti­
can TAD-32), an adapt ive
matched filter for opti mum
detect ion may be possible.

As a fina l challenge, con­
sider how it might be possible
to impleme nt the decoder
using one of the new si ngle­
chip microprocessors. The
8080 listing which follows is
less than 512 bytes!

Thanks
I would li ke to thank the

aut hor-s for writing the
articles which are listed under
references. A special thanks
goes to Steve Be lter WB9SGP,
for his suggestions and sup­
port .

I will be happy to cor­
respond directly with anyone
on this subject; pl ease include
an SASE. •
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rithm has been checked, it is
time to connect a receiver to
the computer.

I know of no easily con­
structed opti mum interface
between a receiver and a com­
puter. Many ideas have been
proposed, including narrow
pass band fi lters and phase
lo c ked loops. These ap­
proaches are not appropriate
for the goal of minimizing
ex ternal hardware under nor­
mal conditions. Instead, I will
assume you have a good re­
ceive r with an adequate CW
fil ter. Connecting the circuit
of Fig. 3(c) will provide sat is­
factory operat ion in most
cases. The audio input is am­
plified (only about 2 V Pi'
input ls required ) and then
applied to a peak detector,
which follows the envelope of
the received signal. The vari­
able resistor can be used for
adjusti ng the decay time con­
stant, or a fixed value can be
subs ti tuted. The output stage
operates as a switch for
driving the computer. By
monitoring the sidetone out­
put, the input level can be
easily adjusted for any signal.

The Next Step Is Yours
With the information pre­

sented in t his art icle, you
should be able to program a
computer for Morse code re­
ception. If not hing else, this
is an impressive demonstra­
tion for your friends. I hope
you will not restrict your
efforts solely to the ideas

r

and alte ri ng the line length
for your part icular terminal.
Timing changes would be pe s­
sible in the CRLF sequence
(i.e., change CRDLY) or in
the 1 ms Delay subrouti ne.
By changing the duration of
the delay, the sampling rate
an d side t o ne fr equency
would be affected. If your
display device doesn 't accom­
moda te at least 55 characters
per line, this value could be
changed (in the Print sub­
routine).

Th e four user-supplied
sub ro ut i nes are obvious
places where you may require
different code than in my
examples . This could be as
s imp le as changi ng port
assign ments.

Hardware
Simple hardware interfaces

were built for the initial
testing of the decoder. These
are illustrated in Fig. 3 and
consist of output and input
circui try .

The slderone output is a
square wa ve, which can easily
drive a speaker using an emit­
ter follower. The NPN tran­
sister can be any power tra n­
sistor out of your junk box.
The interface for driving your
display device Is probably
avail able from other projects,
so I won't make any com­
ments concerning this sub­
ject.

For rece iving code, two
sfrnple circuits will get you
goi ng. Initiall y, I would sug­
gest hooking up your favorite
key or keyer to the code
input line; a 1k pull-u p re­
sistor may be necessary. After
the o peration of the algo-
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input, the Skey subroutine
reads an input li ne and then
retu rns with an app ropriate
flag. The Cont subro utine
reads a status line and th en
either returns to the ma in
program or stops execution.
(Instead of sto pping execu­
t ion, a branch to ano ther
program would be possible.]
A sidetone is generated by
the Tone subroutine. The key
state is checked, and, if the
key is up, a return to Status
occurs. Oth erwise, the last
sldetone value is toggled, o ut­
put, and saved for the next
iteration. This generates a
square wave with a period
equal to two passes through
the Status subroutine.

User Modifications
Perhaps one of the most

interesting aspe cts of playing
with computer programs is
making changes which reflect
how you feel the program
should have been written.
Since I suspect many of you
are a lread y consi dering
changes to tbis program, let
me suggest a few first.

One possible modification
would be to calculate a
smaller value for LS (but not
for DD) . When copying th e
18 wpm code bulletins from
W1AW, I set LS = DO =
[(T IME/2) + DDI /2, whichis
a si mple change. Since the
original LS value calculated in
the algorit hm is approxi­
mately equal to the average
dash, this would suggest that
Peti t 's rule, of using 3/4 of
the dash, might be a good
compromise.

Other possible changes in­
cl ude timing modifica tions
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Frank J . Derller K9KIC
99-1440 AiN Hts. Dr. # 51
Aie<J HI 96 701

- - just around the corner

Futureshot

F red Thompson hurried
through the shopping

mall. His watch showed him
that it was 8 :57, and he knew
that Harry closed the doors
promptly at 9 pm. Harry's
Computer Store was the
largest in the city , and Fred
was su re Harry would have
the integrated circuit he
needed .

"Whoa," Fred said, "got
time for a paying customer,
don't you ?"

" S u re ," Harry backed
away from the door he was
about to close and chuc kled,
" glad to take yo ur money.
What do you need ?"

"Program chip." Fred
answered . "Got a French
language cou rse?"

" Check the wall unit over
there. We don 't get too much
call for those, so it 's probably
down in the bottom cab inets
someplace ."

Fred ke yed "French
language" into the wall min i­
te rminal. The liq uid crystal
d isplay listed two brand
names.

"Hey, you've got two
kinds in stoc k."

" Better chec k," Harry ad­
vised, "one might use two
chips. ..

Fred asked the computer
for a compare and contrast.
Sure enough, one program,
wh i ch gave co m ple te
II...!..cJ 98

branch ing and learn ing rein­
forcement, used two chips.
One chip was the program
and a file . T he other was just
a vocabulary fil e of four
megabits. The price d iffer­
ential was onl y about 30%.
Fred tou ched the listing for
the two-chip version to indi­
cate his cho ice. A green LED
came on over the handle of
the bot tom drawer. He
opened the drawer and took
out one of the bags from the
cubbyhole indicated by a
photoluminescent panel .

"What, n o s e rvo­
mechanism to drop it in front
o f the point of sale te r­
minal?" Fred chided.

" 1 told you we don't get
much call for that program,"
Harry responded. "Gena save
the gadgets for the big sellers
- private secretary and the
like. "

"Been selling a lo t of the
private secre tar y?"

"Oh yeah, been sel ling a
lot of the vocal interfaces,
too, both male and female

. ..
voices.

" I didn't buy the talk fea­
ture. I think it 's great telling
the machine what to do wi th­
out any backtatk."

"Yeah , they say the
darned est things. Don 't know
what some of those pro­
grammers are thinking of
somet imes. Well, an yth ing
else? We called up a back fil e

of 'Star Trek ' on the TV
tonight, and I want to get
home to make sure it gets
recorded okay."

"Capta in Kirk still chas ing
Klingons, eh? How much do I
o we you? "

"With state and fed eral
sales tax, twenty do llars and
forty cents. Want to use my
terminal or have you got your
remote to y with you? Last
ham rad io operator I had in
here insi sted on using his
homemade handi-term. Took
him three tries, and he wound
up crediti ng me wi th a
hundred dollars too much. "

" Never fea r, mine wor ks!"
Fred said . He pulled back his
shirt sleeve to reveal what
appeared to be an odd-shaped
calculator, with a rub ber stic k
attached. " I don 't mind an
exterior antenna. Gives me
great coverage through the
local repeater," he said. As he
talked , he composed a digital
message that consisted of his
amateur rad io c allstgn,
Harry's account num ber, his
account number, th e date
(November 2, 1985), and the
amo unt. He pressed the trans­
m it button, and Harr y's
counter terminal registered
the correct transfer on its
readout. "Hah, see!" he said
proudly.

" How long do yo u f igur e
till everybody has one of

those?" Harry asked.
" Pro bably never, except

for a few kinds of salesmen.
It 's just a toy, like you said.
Well, than ks a lot ."

"Thank you. We 've got
Spanish, Russian, any kind of
language course you want. "

" This is for my daughter's
French class. A few of the
kids don't have access to a
microcomputer at ho me yet,
so I thought I'd le t her take a
CPU to school in her book
bag and use the school's
peripheral s. "

" If I can help, let me
know. Night , Fred."

" End," Fred responded in
BASIC.

Fred got back to his car
and saw that the parking
meter had almost run o ut.
" Boy, a dollar sure doesn 't
buy much t ime anymore," he
tho ught.

On the way home, the
message indicator on his ama­
teur radio rig was blank, so he
put out an "available" or CQ
message. Almost immediately
the display showed a respon se
and the callsign K9K IC. Fred
knew that this was the call of
a young man named John,
who lived nearby. They had
neve r met , bu t they had
shared man y interest ing COil­

versations over the radio. At
the next stop sign, Fred saw
that Joh n wan ted to switch
over to voice transmission. He
pic ked up a pencil-thin micro­
phone which was co nnected
to the radio by a piece of
slender plastic line. " Hey,
John, what brings you on this
band now? Did the amateur
radio satellite fa ll ou t of
synchro nous orbit? "

"No ," cam e the voice
throu gh the solid sta te
speaker, "Murphy has struck,
and I need some technical
help ."

" We ll, tell me what you've
got, and I'll make one of my
educated guesses," Fred re­
sponded.

" You were with me when
I bought that old 1-80 CPU
at the swap meet. I've got it
up and run ning o n an anten­
na-aim ing program for the
Russian amateur radio satel­
lites. Everything goes fine



until I actually hook up the
azim uth and elevatio n ro ta­
tors. The first t ime it cha nges
the azimu th, every thing
Slops. Whaddya think?"

"Well, my young lad, my
educated guess is spikes."

"Spikes! But there are lots
of capaci tors every where, an d
the power supply just has
tons of farads hanging on it."

"The power supply, yes,
but you are about to learn
one of the main reasons why
computer designers, rad io de­
signers, and almost everyo ne
who pushes an electron has
gone to fiber optics for signal
circuits. These program chips
that I just bought are a good
exa mple - two power co n­
nectors and ten op tical signal
ports each. Sure makes it
nice. "

" Okay, Fred, I can see I'm
going to have to listen to one
of yo ur lectu res, if I want to
get my ante nna po inted . Go
ahead. "

"You are aware that wires
used to be used for carryi ng
thi ngs other than power?"

"They still carry rf, Fred ."
" Hru mph. That 's po wer,

too. Anyway, all the signal
leads In computers, radios,
phonographs, and everyth ing
else once were metallic. The
time and money we used to
spend elimina ting hum , rf
interference, and all the other
kinds of unwanted signals
were amazi ng. Bypass capac­
itors by the bushel, speci al
circui t board and ca binet de­
Signs, tons of sheet me tal.
Then, about '79, the use of
fiber optics for carrvmg
signals really came of age.
Pra cti ca l mi crocomputers
were only a few yea rs o lde r,
so the marriage was a na tural.
Their use in radios and TVs
was spurred along by federal
legislation aimed at reduci ng
TV interference, so yo u just
don' t find many of the
metallic signal bus systems
anymore. "

"Well , I did."
"Right , and no w we have

to reinvent a few o ld tricks. I
t hink that every time the
relay in that old antenna ro ta­
tor control unit of yours
clicks, a big spike is sen t back

to the computer over the
con trol wires. That spike
d r ives the microprocesso r
crazy. Do you have any old
discrete op toisolators in your
junk box?"

" I'm not really sure what
they are. "

" Nowada ys they are just a
part o f many chips, bu t basi­
cally, they relay a control
signal, via light, to get rid of
any spikes tha t m igh t be in­
tro duc ed. You co me on over
tomorrow, and I'll see if I can
f ind a reference that tells us
how to use them. Here, I've
keyed up my address. Come
over about lOam."

" Okay! Thanks a bu nch,
Fred . See you then."

As he signed off fro m his
contact, Fred pulled into his
carport. He put the tires of
his car into the wide grooves
In the com posite floor and
stopped when a light glowed
on the dash bo ard . Benea th
the car, twi n spring contacts
were already recharging the
car 's ba ttery. He opened the
front door of the house by
punching a fo ur digit se­
quence o n the lock.

" Hi, anybody home?" he
asked.

" We're dow nstairs ," a
fe male voice ans wered.

He wen t down into t he
mai n portion of the house,
which was below the level of
the surrou nding grou nd. This
arrangement gave both superb
insulation and a nice land­
scape. The fam ily room was
dark, with the skyl ight in the
clear mode to gtve an un­
distorted view of the night
sky.

" Did you just get off
wor k, dear?" he asked. His
eyes were st ill adjusti ng to
the darkened roo m.

"Yes, we had ano ther one
of those late conferences ­
more dec isions and o ptions,"
h is wife repli ed.

" I'm glad you 're home,
Dad dy ," his daugh ter Jeanne
interjected. "This IS one of
the first tries for o ur class
projec t . Mother may und er­
stand stoc ks and bonds, but
laser communicatio ns are too
much for her."

"Oh great," Fred said, "I

had forgotten it was tonight.
We must not have en te red it
into the secretary . Whe re is
the target?"

" The computer says that
Orbiting Base I is due to pass
over in about 15 minutes. We
are going to try hitt ing it with
a laser from the roo f of the
school. We want to use the
communications mirror on
the Orbiting Base to bounce a
signal. I've got this laser
detecto r set up here, and Sue
and Bill y each have one, too.
It 's not very precise , but we
can show the principles in­
volved. "

"That would be a pretty
fair acco mplishment," Fred
replied. "T he milita ry and
some hams have been using
the satellite rmrror incre­
mented light element system
for some t ime, but if you kids
can bounce off the Orbiting
Base, you can get some good
commu nicat ions and good
tracking data at the same
time." Fred walked over to
the small computer terminal
hangi ng on the wall of t he
fami ly room. He touc hed a
sensit ive square on the to p of
the visual display and said,
" Print time; Print Orbiting
Base time; Print difference;
Run ."

I mm edi ately the so lid
state d isplay showed:

2137020
2143033

6013
" You gomg to wo rk

thro ugh the skyl ight?" he
asked h is daughter.

"Yes, I don 't think we'll
lose very much, since it's in
the clear mode."

" If you l WO will excuse
me," his wife said, " I' m going
to take a ba th. Secretary,"
she said, touching the
computer terminal. The
screen printed " REA DY"
above the time numerals sti ll
o n its face. This indicated
that the secretary program
was ready for use. "Bath;
Hot; Full; Run," she said.
"Isn 't science wonderful!?"
she chided, after taking her
hand off th e computer's
touch spot. " Let me know
when you talk to the woman
in the moon."

"Ouch," Fred said, "give
'em fe males on the Or bit ing
Base, an d they want the
whole moon . "

" Just our fair share,
Daddy," Jeanne laughed.

T he minu tes and seconds
dis played o n the com puter
term inal went by swi ft ly. T he
Orbi ti ng Base passed over­
hea d. The laser detector was
operating at its highest gain,
but nothi ng was heard. Ten
min utes after the direct over­
head pass, the phone buzzed
and Jeanne hurr ied to answer
it.

"No, Bill y, we didn't hear
anything. What ? Yo u did. I
kno w I had everyt hing set up
r ight. O K, we 'll have to check
it o ut to morrow. "

"They heard the bounced
signal?"

"Yes, but without all three
resul ts , we can't get any accu­
r a te positi o n d at a t o
write up. It isn 't just enough
to receive a signal; we have to
be able to show good tracking
data , too, if we are going to
get a good grade on the pro­
ject ."

"Boy, high school science
projects sure have changed,"
Fred mused. " Let's see if
there is anythi ng wro ng with
your receiver tha t an o ld
tech nicia n can recognize. "

Fred placed the equi pment
In self-test and made all of
the checks with no dis­
crepancies apparent. Opening
the sma ll cabi net revea led
o nly two lumps coa ted with
pro tec t ive material. One was
the entire detector and
amplifier, and the other was
the power supply. "Not an
ad justment anyplace; besides,
every thing chec ks ou t o kay."

" Thanks any way, Daddy.
At least I know I had it
turned on and pointed the
right way. The Orbiting Base
will be o ver again to mo rrow
night. Maybe we ca n get a
new receiver by th en."

Later, as the house quieted
down for the night, Fred
a d d ressed the computer
again. " House; Status; Ru n."
A floor plan of th e house
ap peared. All doors and
windows were shown In

green, indicating they were
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locked. Belo w the diagram, a
row of numbers began to
appear on the screen. Th ey
sho wed th e temperature of
th e water in the solar heaters,
the ou tput of the wind gen­
erator, and the amount of
power that had been drawn
from th e commercial mains
to suppl eme nt th e wind gen­
era tor over the past 24 hours.
The t e mperature in the
various rooms and other
factors, such as circulati ng air
flow, were also shown.
Security systems, fire detec­
tion, and enviro nmental con­
trol were all und er the co n­
t rol of the ho me co mputer
system while the famil y slept.

The next morning found
Fre d hard at "work."
Actually, he went into the
office less and less each year.
The marr iage of cheap data
processing with high q uality
co mmunications interconnec­
tions allowed many people to
do a grea t deal of their work
at home. As a lead d esign
engineer, Fred had t ies, via
telepho ne lines, to the five

design engineers in his group.
They were ab le to exchange
ideas, diagrams, and com­
men ts thro ugh their co m­
puter terminals at ho me.
They could co nfer individ­
ually, or as a group.

T he "smart" terminals
they were using contained
powerful micro processors and
wer e ac tually stand-alone
co mputers. They co uld wo rk
individually, in concert with
other smart terminals, or as
an extension of the central
" big memory" operate d by
Fred 's com pany. The savings
in real estate and overhead
more than paid for the cost
of the additional communica­
tions circuits. Many busi­
nesses still required the
personal touch. But those
tha t could were encouraging
th eir peo ple to work at home.
Fred's wife was at "work" in
another part of the house.
Their breaks were frequent,
and their family life was qui te
strong.

At a little before 10 am,
the secretar ial program in

Fred's computer printed out
"K9KIC COMING TO V ISIT
AT 10 AM."

A few minutes later, the
doorbell rang. The young
man he admitted was quite
different from the bookish
boy Fred had expected to
see. John was tall and
athletic. He held ou t his hand
and said, "Hi, I'm K9KIC."

"Come in," Fred said.
"I 've got an optoisotator on
my desk."

They discussed optoelec­
tronics, th e good old days of
ham radio, and several ot her
topics. Fred was just abo ut to
relate ho w he had changed
over hi s old receiver to fiber
optic elements, when his
daughter walked in.

"Hi, Dad, can you help me
for a minute?" She was
wei ghted down with vario us
pieces of her laser project.
"Oh, I'm sorry. I d idn 't know
you had company."

" leanne, this is John, one
of my ham rad io buddies.
John, my daughter Jeanne,"

"Say, isn 't that a laser

detector?" John asked.
" Yes, I just brought it

back fro m a com plete check­
out. Everyth ing seems to be
f ine, but it wouldn't work on
a beam we bounced off the
Orbiting Base last night."

• 'Maybe your bandpass
was too narrow," John said,
help ing her with her load.

"1 checked .. .' Fred tried
to say.

" Or maybe you were get­
ting a frequency shift."

" That could II Fred
tried again.

"Oh, do you think so?"
Jeanne asked wide-eyed. "I
just don 't know much about
these things," the winner of
the local science fair for the
last three years said in­
nocent ly.

" Maybe we can try it on
the ridge outs ide of town
tonight .. . ' were the last
words Fred heard as they
disappeared out the door.

He chuckled. " Bubble
memories, laser mirrors, and
electric cars, but some th ings
never change!" •
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Contest logger

Try A Micro

Fig. T.

gram req uires 4 78(10) bytes
of memory, leaving all re­
maining memory for the
workspace. Each callsign is
assigned six bytes, plus o ne
for the end-of-callsign co ntrol
charac ter (a period ).

It is possible to process
11 00 callsigns in 8K of
memory, while 500 may be
handled by 4 K. As you will
notice in the assembly listing,
maximum use is made of the
INEEE and OUTEEE rou­
tine s contai ned in the
Motorola Mikbug firmware ,
and direct addressing is used
extensively .

Upon execu tion of the
program from its sta rt ing
point, location 002F, the
home-up and erase to end of
file fu nctions are perfo rmed
to produce a clea n screen,
and then the "Enter Call­
signs" screen message appears
on the cont rol monitor. Call­
signs of variable length are
entered fro m the key board,
each followed by a period.
They appear on the monitor
in column format at the left
margin. In the event of a
typing error, a slant bar is
entered (anytime before the
period) and the erroneous
callsign may be entered cor­
rectly. A li ne feed, carriage
retu rn, an d erase to end of
fi le string follow each callsign
e ntered, to produce the
column for mat and to cause a
clean screen on page changes.
The co mpare routine is
bypassed for the firs t callsign
entered. After that, as each
callstgn is ente red, it is com­
pared to all others already in
the workspace. Upon de­
tection of a du plicate entry,
the screen message " Dupli­
cate Type A Space"
appears fo llowing the callsign,
and th e audible alarm alerts
the operator. The alar m is
ext inguished when the space
(actually any character will
do) is typed.

This audible alarm feature
was included only as a co n­
venience, so if you r system
does not inclu de the AC-30,
don 't wor ry ; the program wil l
still function as written. You
will, ho wever, have to glance

used during the actual oper­
ation of the contest and
would identi fy duplicates
before they were logged. It
would maintain the log for
you, printing it out on hard
copy for submission to the
sponsor. Such a program
wo uld be beyond the
memory ca pacity of my
system, and I have no hard
copy device. I, therefore ,
designed this progra m to be
used after the contest. Call­
signs are tak.en from the
completed logsheets, an d the
duplicate co ntacts identified
must be marked on the log­
sheets as such.

This program is written for
the SWTPC 6800, with the
CT-l024 control term inal a nd
AC-30 cassette interface. The
AC30 is necessary only in
the generation of the audible
alar m descr ibed below. As
suggested by SWI pe , mem­
ory locati ons 0000 through
0020 are unused. The pro-

long as the actual on-the-air
operation , and, needless to
say, it 's nowhere near the
fun .

Naturally, since I do
operate in all the major con­
tests, the first function I
wanted to perfor m with my
new micro, once it was up
and runn ing, was the removal
of duplicate co ntacts from a
contes t log. The program
presented here does just that.
It reduces the operation to
merely entering each callsign
from the log into the pro­
cessor via the control key­
board. Dupli cate contacts are
id e n t ified with both an
au dib le and a visual indi­
cation.

The ultimate contest pro­
gram, of course, would be

the 6800 does it all- -

A oy contester will tell
you t hat the removal

of duplicate contacts from a
contest log is absolute ly
necessary but can be an
arduous and ti me-consuming
chore, part icularly when a
large number of contacts are
involved. For example, say
2000 QSOs are made o n o ne
band. Each callsign must be
com pared against a ll other
ca ll signs o n that log. in order
to determine i f a d uplicate
exists. When done manually,
with pencil and paper, this
operation can take nearly as
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up at the screen after each
entry to check for the visual
indication of a duplicate on
the monitor screen. Any
audio device may be used for
the audible alarm. Simply
pl ace the auto/manu al switch
of the AC-30 in the auto
position, engage input A as a
reader, and use the motor
control jack A as a switch to
turn on the audio device. (See
Fig. 1.) The " Ouplicate" and
"Memory Fu ll" sc reen
messa ge stri ngs co ntain
reader-on commands, and a
reader-off is generated after
keyboard input. I merely plug
in a cassette recorder locked
in the play mode and con­
taining a program tape. Crude
as it may be, the Kansas City

Fig. 2.

Standard tones never fa il to
get my attention when the
reco rder is act ivated by the
remote switch.

After the last callsign to be
processed, key in a dollar
sign, which term inates the
ent ry and compa re function
and begins a " Print" func­
tion. Should the end of your
memory be reached before
you have come to the last
callslgn, the " Memory Full"
screen message is displayed
along with the audible a larm.
The dollar sign must the n be
entered to begin the " Print"
function.

T he " Pr in t" function
actually serves no purpose,
except to allow a simple re­
check to insure all duplicates

have been properly marked
on the log. The callslgns are
displayed at the left margin in
column format. Printing con­
tinues rapidl y until an identi­
fied duplicate contact is
reached. The cal tsign is fo l­
lowed by a "Duplicate"
screen message, and you are
instructed to type a space to
con tinue. After the last call­
sign is displayed, a screen
message instructs that you
type a " P" to print again or a
"C" to clear. If the "P" is
selected, the print operation
cycles through again, while a
"C" clears the memory wor k­
space and prepares for the
entry of a new series of call­
signs, perhaps the processing
of another band .

Included in the program
are two con stants, which are
dependent on the memory
capacity of your system.
Locat ion 0023 contains the
h igh est memory address,
while 007F contains the
address of the highest callsi gn
starti ng point in memory. I
have used IFFF and IFF9,
re spect ivel y, fo r an 8K
memory. If you are using 4K,
simply change to OFFF and
OFF3.

This program should prove
t o be a most valuable
addition to your program
library, You can process your
log in a min imum of time and
still have complete con­
fidence that you are sub­
mitting a clean log. •
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OOB">
00B6
0088
00",
OOOC
OOBD
OOSI'
000'
000'
00C5
.00.
.OC.

000.
000.
000'
00 0 1
OODJ
0005
0007
0001
O~

OOOB

001"0
010 0
0103
0 105
0106
0108
0 101.
01 011
0 100
0 110
ci ra

Con.tant start of wor~sp5ce

Constant bi~h ~~ry address
I ni t i a l i z e with zero.
R"serve for t.-p .tora'l.
Re.erve f o r t ..p storaqe
Re.erv. for t~p storaqa
Re.erve for t~ storaqe

N~ S~ERDUPER

EQU $EIDI ~IKBUG FI~~~R~

£OU $F.07E MIKBUG FI~~ '.iARE

EQU SE:l.o.c MIKDUG FIRMWIIRF.

1"011 SOlDE
FOB $IFFI'
Mil $0000
~ ,
M' ,
~ ,
~ z
ORG $OOlF
STARTI NG LOCAT ION
LOX $0021 Sta rt of wor k" pac e
LOA A 'S 20 r ut " "pace in A
STA A O.X Lo"d the space In ~ernory

CPX $ 0 0 2 ) Re a c h end of _lIIOry yet7
BEQ ~ Ye., to enter
I NX Ito . '10 to next _ lac
BRA IfF.XT To IfEXT
B"tGIM EHTEJII NG CAL[.'I;IGHS
JSR STG 4 Di.play MSG4
LOX S002I Start of work.pace
LOA 8 t$2 0 Put a .pace in 8
LDA A O, X Load A f r o", mell\O r y
CBA I s it a sl>"ce?
lIlll': LOCTII No . to LOCTR
STX $0027 Ye A••tore X t.mp
JSR I NI':!:E PlI!t8UG
$TA A O.X S tore char in ..->ry
t.DA II 1$24 Pu t $ in B
CtA Is 1t A $7
liNE SLNT7 No. t o SLHT?
J Mn r.rlD Yes. to E"IO
EIIROIl?
LOA II 1$ 21'

'"'BNE "O?
LOX S0027
BRA f::'lCt'-All
PEIUOO?
LDA B 1$2E Pu t a • in B
CIlA I s i t e . ?
8 00 fIRST Ye•• to F I RST
I NX NO . 'let ano ther char
BRA ENCHAR To Y. r-lCIlA!!
FIRST C.... LLS Ir:N?
LOX $0000 I f t h i s iA t h e first
CPl' $0025 entry. don ' t . ..arch
BIre SEARCH To SEAIlCH
JSR sTC) Di.play KSGJ
BRA ttlTER2 To ttlTl:R2
CJI£CJ( THE t"Ot'NTER
LOA B a $ 0 7 Load th.. counter with 07
I NX I nc r "",e nt X
OF.C 8 De c r e ment t h.. cou n te r
IILE FULL? If . e ro , t o F ULL?
BRA LOOT' El"e t o LOO"
IS THE Hr.~~v FULL?
sTX S0025 Store X lenp
CFX aSlrF9 See il reach~ end
"r:o I'I:....F':I "<"s. u-" ~'I"",""L

IIUI r o.' 'lll '''', to Ull\DB
~IO;I" IS rul.I.
JSR s-ro r Display tl SGI
JSII I NEEE ~I J( 8UG

LOA B 1$2 4 p u t a S i n 8
cBA Is it a $?
liNt t'L ....FUL r<o , to !"-"".FUL
LOX S0 0 2 5 Ye ••• tore X t~p

BTl. A O.X Load tb" $ in -.ry
BRA END To DIll
SEARCH ~INE
LDX $0021

START

•

•

0UT!:E1'
PDATAI
I NEEE
•

•

•

•

•

•

•

•

F IRST7

'"

FULL?

SEARCH

.~,

0060 C6 2E
0062 11
006J 27 OJ
0065 08
0066 20 <: 2

0068 CE 0000
0068 9C 2 5
0060 U 27
0061 aD DI U
0072 2 0 CB

0021 OIDF.
0023 11"1"1"
0025 0000
0027 0002
0029 0002
0028 0002
0020 0002

0021" DE 2l
0031 U 20
oon 1.7 00
00)5 9C 23
00)7 27 OJ
oon 01
00)" 20 1" 7

OOJC 8 0 0 14B
OOJF DE 21
ooH C6 2 0
00 43 1\ 6 00
0045 11
0046 26 2C
0048 OF 27
00 41\ BD ElAC
004D 1.7 00
00 41" C6 24
0051 II
0052 26 OJ
005 4 7 E OOElI

0074 C6 07
0076 08
0077 51.
0078 2 1" 0 2
00 7.... 20 FA

007C DF 25
Don: Ie IFF9
OOBl 27 02
008) ~O L('

0085 8 0 OUC
00 88 80 El .... C
0088 C6 24
0080 II
008E 2 6 1"5
0090 DE 2 5
0092 1.7 00
0094 20 5 4

0096 DE 21

UOI
E07E
ElIIC

0057 C6 21"
0059 11
0051. 26 0 4
OOSC DE 27
005E 20 EA



I'CB End of Me s u g .
rcc /Reader off. heBe Up••rase to

end of f ile
rcIl End. of Nlssage
FCC /Hc.e Up. era•• to .nd of file.

three apace. followed by scre.,n
..e.saq. ( I' TO PRINT C TO C~AR I

FCB End of ""••a g.,
lIeqinninq wi~h 01DE. all r ... ininq ..-ory
cc.prlaes the work.pec•
~

FCB End of Me s s a g e
FCC /Readar o ff. line f eed . carrlaqe

r@~u rn . e r ••• to end of f ile
P'CB End of ......aq.
FCC /1loBe ~P . @ra•• to .nd of f l 1• •

four . pa""•. followed by .creen
me.sage ( ••• ENTER CA~LSIGNS . • • 1
fo llowed by line f e e d . ca r r i a ge
r e~urn

•
•

5 459
5045
20 5 J
SOH
4 34 5

"110A I'lSGl
0016

"1016 MSG4
20 20
2020
2E2E
2!45
4E54
4 55 2
2043
U 4C
4c5l
un
4ES J
2E2E
2EOA
cc

"1110 MSGS..
"1016 MOO'
2020
2050
2054
41'20
5052
49 4E
suo
2020
4120
SUP
204l
4C4 5
HS2..

ST"'RT 0021' NEXT 00)) ENTER OolC ENTER2 OOlf ~" 00 41
ENC~ 004~ SLNT7 0057 PO? 0060 !'IRST? 0061 =, 0074
COO, 0 07 6 FULL7 007C MEMFUL 008S SE",RCII 0096 '" 0098
CPRCON 0085 CPRMEM 00D8 CPRET OOC8 DUPE 000' ~~ OODS
"OFNO DODD ISLAND 00E 4 END OoEA END2 ODEI' O~IO£ OO rD
PRCNA!l 0116 I NC X 0121 P!lCRU' 0126 DUPItNT 012D LOX 0118
no> Olle =2 0141 STCl 0146 STC 4 0 1411 STCS 0150=. 0155 PRINTO 0158 MSCI 015c MSG2 0171 MSGl 019...
~. ouy ItSCS 01110 MSC:6 OIC I

OlCO
Olcl

OIIlC
01BO

DI U
019'"

019E
0191'

End of .....age
/Read..r on. cardage return, .ix

apa c .. s followed hy sc ~een ..essage
( • . • DUPE • • . TYPE ~ SP~CF.l

01' 25
ec 0141
BD EI~C

ID 014'
DE 25
20 E7

01' 2S
lID DIU
20 011

LO... B '$2E No, pu~ an • in B
CIA I. i~ an " 7
8EQ P~C~LI' Ye., ~o PRCRLF
JSR OUTEEE NO, MIRBUT

INC X I NX To ge~ ne xt ch.r
BRA EN02 To END2

• PRINT C~ AND I.r
PRC~Lf STX $0025 S~or~ X tePp

JS~ STCl Di"play I'lSGl
8RA LOX To LOX

" PRINT DUDLICATE
DUPRNT 5TX $0025 S~or~ X te~p

JSR STG2 D1splay M5G2
J SR I NEEE MIKBUr,
J5R 5TGl Di"play HSGl
LOX $0025 Lo&d X fre. ~.-p

IRA IIfeX To INCX
" OISptAy l'U:SSAGE 5\1t1ROUTINES

CE DISC STeI W X l'ISGI Load X .tar~ of I'lSGI
20 17 liRA PRUo"f(l To P~IIlTO

CE 017B STG2 LOX l'ISG2 Lo&d X .~art of MSG2
20 12 liRA PIUNTO To PRINTO
CE 019 ... STG) LOX MSG] Loa d X .tart of MSG]
20 00 BRA PRINTO To PRINTO
CE O!9f STG4 WX KSG4 Load X star t of MSG4
20 01 IRA PRINTO To PUNTO
CE 0180 STG5 WX KSCS Load X star~ of MSGS
20 01 liRA "11'>1'1'0 To FRIIIT'D
CE OICI STG6 LOX KSC6 Load X .tart of KSC'
80 E07E DRINTO JSR DU.TAI MI RBUG
39 RTS Re~urn fro~ .ubrou~in..

" ASCll M.ESS...GE OIS PLIIY STRINGS
1140 MSGI FCC /R.a der On followed by .Creen
U 40 ......ge (Mn\ORY f'lJLL •• •TYPE $
4FS2 TO "RINTl
5920
USS
4C4C
2E2E
2ES4
5950
4520
2420
5ur
2050
5249
4ES4

"0000 MSG2
1717
1717
1717
2E2£
2EU
5550
452£
2E2E

C6 2E
n
27 06
BO EI01
oe
20 C'

on...
0178

0120
0121'
0132
01]5
Olll
Oll ...

ollC
Ollr
0141
DIU
0146
0149
0141
DUE
olSO
015)
0155
0151
0158

015C

0111
0110
0111:
0120
012]
0124

0126
0121
DUll

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ $

~ UWasyerbespriz?JJ ~
$ $
$ OK, so you want to save money - can't blame you for that! S
$ $
$ After you have called the BOO numbers, got your "best price," sent your money - what do $
$ you get? A box . Suppose it doesn't work? (Murphys' law). Ship it back (at your own ex- $
$ pense) and wait. Or - two weeks after the warranty expires - so goes the rig ... what to do? $
$ And since you got that great discount how much attention will you get? Rotsaruck fe lla! $
$ Today's amateur equipment is far more sophisticated than that of even a few years ago, $

and it's getting more so every day. Service becomes an important issue. At CFP we have
$$ decided to offer you an alternative: If you are willing to pay the regUlar list price on any $$

Drake or Yaesu product, CFP will provide an additional 90 days of warranty protection.
$ This warranty will be identical with the normal warranty with the exception that we will $
$ pay all charges including shipping both ways ! $
$ There may be occasions when we won't have the Item you desire. Shou ld you place an $
$ order and we don't, we will refund your money and advise you when it wil l be avai lable. $
$ We won't sit on your money! If you wish a high demand item and want to make a deposit to $
$ ensure getting what you want - fine. $
$ Because we are amateurs and conc erned about the issues, we limit our transmitter and $
$ amplifier sales to licensed amateurs (a license photocopy will do). $
$ Amateur radio is a great service and a greater hobby - lets keep it that way! $
$ Mall Orders accepted. N. Y. residents sdd sales tax . SASE will get our list of used Amateur Equipment. $
$ $

~ ~L~::~~~¥~~ C F;~ C~'~O~~M~,IN~~~~ON~, _~ NC . T",~:~'f£~~."' ~
$ WB2LVW HORSEHEADS, N.Y. 14845 1!!!!!I_·,;;i Fri. & Sal subletttO $

_ ~ ~ ~ Ham!esl wee~ end s C54$ PHONE: 607·739·0187 - . Closed Sun & Mon , $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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NO MONKEY BUSINESSI

L ..»< »<
-»: , /'

I

er ilnlaw
Imille r ' ",<"
II :r.P1y• .~ . V1J ,

MEMPHIS, TENNESSEE

(A) Complete Service Facilit ies
(Bl Good Deals on most Brands
Ie) Sh ipping within 24 Hours
(0) All inq u iries handled by Active Hams with

over 20 years experience in ham radio
CALL TOLL FREE

1·800·238·6168

CANADIANS!
Eliminate the Customs Hassles.
Save Money and gel Canadian
Warranties on IMSAI and 5-100
compatible products.

IM$A18080 KIT $ 838.00
ASS . $1 163.00

(Can. Duty & Fed Tax Included).
AUTHORIZED DEALER

Send $1.00 for complete IMSAt
Catalog.
We will develop complete appbca­
non systems.
Contact us for further information.

Box 1448, Calgary, Alta. T2P 2H9
Phone (403) 283-8076

R' 3

IN TENNESSEE, CALL 901 ·452·4276
MONDA Y - SATVROA Y 8:JO.5:30

FOR YOUR SPECIAL.

CUSTOM H IGH POWER AMP LIFIERS G-12

Write : 3202 Summer Ave., Memphis, Tennessee 3811 2

•
•

Don Lancaster's ingenius design provides software controllable
options including: .,TELi:ME iYI0REi·······i' j' ;~~~. ~~~.~ ~~;~~;;" " " ~~. :

• Scrolling. Full performance cursor : ( I Sen d inst ruction manual (or the TV T-6 Kit with full operat ional details ;
51 enclosed, •

• Over 2K on-sCieen characters with . ., Name:
only 3MHz bandwidth :

A MAIL TODAY To'. Add• Variety of line Character formats . reaa: •

including 16/32, 16/64 even 32/64 ~... City, s,,,,., Zip, _ :

• User selectable line lengths :. ~ ~E.C!~~~ I~! ..I~: . . ~~':; ~ O.-.H: • .• 1~~~~~,!I~~.I ~ E. '!L!~. ~ ~ K.L~~~ ~~!'. ~~ .7~ !1.6. ;

'r...
105 .£!]



-- finding the best way to Pago Pago

Computerized

Global Calculations

Carl Wagar VE3EKR
PO Box 9J1
Wa terloo , Ontario
Canada N2J 4C3

10 PRINT "THIS IS GLOBJ.L"
20 PRINT" ..
~ REM IlfPUT DATA FOR MY LOCATION
40 PRINT "MY LOCATI ON I S"
50 PRI NT "LATITUDE(DEG ,MIN. 1 FOR NORTH- 0 FOR SOUTH ) "
60 I NPUT L2,M2.Y
70 PRINT "LONGITUDE( DEG .MIN , 1 FOR EAST- 0 FOR WEST)"
80 I NPU T Ll,Ml ,Z
90 PRINT" ..
100 REM CUCULATE CONSTAlfTS FOR MT LOCATION
11 0 Llz (Ll. (Ml / 60»-}.14159/1 80
120 L2~ (L2+ (M2/60» · 3.1 41 59/1 80

130 Kl " SI N(L2)
140 K2:COS( L2)
150 IF Z=O THEN 170
160 L1 ..- L 1
17 0 I F Y:' THEN 190
180 Kl ..- Kl
190 PRINT" ..
200 REM I NPUT DATA FOR HI S LOCATION
2 10 PRI1f'!' "HIS LOCATION I S"
220 PRI NT "L.lTI TD DE( DEG . MI N. 1 FOR N'ORTH- O FOR SOUTH ) "
230 IN PUT L4 ,"4 ,B
240 PRINT " LONGl TU DE( DEG, MI N. 1 FOR EAST-O FOR 'lEST )"
250 IN PUT L3, M3 ,A
260 PRI NT " "
270 REM CALCULATE CONSTANTS FOR HIS LOCATION
280 L3:(L3+(M3/60» -3 . 14159/180
290 L4: ( L4+ ( M4/ 60 » - 3.141 59/1 80
300 IF A: 1 THDf 330
310 ClzABS (LI - L3 )
320 GOTO 340
330 C1:ABS(L1+13)
340 IF Cl<3 . 14159 THEN 360
350 Cl =(2-3 .1 4159)-C l
360 IF B=1 THEN 390
370 K1=- K1
380 REM CALCULATE DISTANCE
390 A1: (Kl - ( SIN( L4» )- (K2- (COS(L4 » - ( COS( Cl » )
400 D; (3. 141 59/ 2 )- (ATN (A1 / (SQR(1 -11'2 » »
41 0 0=69.1 5-1 80- 0/ 3. 14159
420 PRINT If "

430 REM OUTPUT
440 PRINT "DISTANCE I N MILES". D
450 D1 =1. 6093- 0
460 PRINT " DI STANCE IN KILOMETRES" . D1
470 STOP
480 END

Fig. T. Program listing for GLOBA L.
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H OW many of yo u DXers
now keep a hand ca lcu­

lator next to your rig? After
Frank Kelly desc ribed "Glo­
bal Calculations for the
DXer" in tile August, 1976,
issue of 73 Magazine, no
dou bt some of you have t ried
it . The art icl e showed how to
calculate the di sta nce be­
tween two places anywhere in
the world.

When you're working that
rare OX in T imbuktu, it's
always nice to dr op a tidbi t
of information like, " I ca l­
cu late that our QSO spans a
distance of 8346 kilometers,
QS L?" Pre tty impressive­
sou nding information, no
doubt, and it 's a novel topic
for co nversat ion.

After a while, tho ugh , you
ca n become tir ed of do ing all
of that number-crunching
every t ime. No doubt some of
you have let the bit bug bite .
Ei ther you have pi cked up
some type of microcomputer
or are at least interested in
them. If so, let the number­
crunching bother you no
more. Let the computer do
it!

T his art icle describes a
com puter program t hat cal­
cu lates th e shortest distance
between any two points on
the globe. All you need to do
is type in the latitude and
longitude of any t wo loca­
t ions on Eart h, and it pr ints

out the distance in miles and
kilometers.

I call the program G LO·
BA L, fo r obvious reasons,
and it is written in the pro­
gramming language BASIC.
GLOBA L is listed in Fig. 1. It
is very straightforward and
ta kes very little time to run.
In Fig. 1, statement nu mbers
40 through 90 have the co m­
puter ask you to inpu t info r­
mation abou t your location
or the location of the first
station. (If you are holding a
t hree-way QSO , you co uld
tell the other fellows how fa r
a pa rt t hey are.) Statements
100 t hrough 180 calculate
the pa rameters for the first
station. Unlike Kelly's meth­
od, your station can be lo­
ca ted any where in the world.
So, if you 're not in North
America, yo u can sti ll use the
p rogram. Statements 200
through 250 ask you ques­
tions about the second sta­
tion's location, and state­
ments 280 through 370 cal­
cula te th e parameters for his
location. Th e act ual ca lcula­
tion of distance is ca rried o ut
from statement 390 through
410, and then the distance is
output in bo th miles and ki lo­
meters.

The language BASIC tha t I
used may be slightly dif­
ferent from the one that
you're using, but I've at­
tempted to make it so that
the program will work on
most machines. Not ice that
whcn inpu tting latitude, you
mus t type 1 for nor th or 0 ­
zero fo r so uth latitudes. If
your machine will accept
what t hey call string variables
(mine won't) , then you could
change t he program to acce pt
th e letters " N" or "S", o r the
words " North" or "South. "
The same applies for longi­
tude. You will need to alter
the IF statements: 150, 170,
300, and 360. For instance,
150 would become: 150 IF
Z$= "W" then 170. Also, all
of t he var ia bles, A , B, Y , and
Z, woul d need to be changed
to A$, B$, Y$, and Z$, since
these usually denote string
variables.

One other im po rtant po int



Ru.
TR IS IS GLOBAL

,q LOCATION IS
LATl TO DE ( DEG, MI N, 1 FOR !fORTH- O FOR SOUTH )
140 . 52. T
LONGI TUDE( DEG , MI H, 1 FOR EAST- O FOR lEST )
173 , 19 ,0

HI S LOCATION IS
LATlTUOE ( DEG , MIN. 1 FOR NORTH~O FOR SOUTH)
148. 52 , 0 , 1
LONGlTUDE( OEG ,MI N, ' FOR E.15T- 0 YOR l EST)
12. 2 , 0 , 1

RU.
THIS IS GLOBAL

MY LOCATION IS
LATITUDE ( DEG .~IN . 1 FOR NORTH-O FOR SOUTH)
?40 ,52 , 1
LONGl TU DE( DEG , MIN . 1 FOR EAST- O FOR 'fEST )
173.1 9 , 0

HIS LOCATION IS
LA TI TU DE( DEG, MIN 1 FOR NORTH-O FOR SOU TH)
122 . 54 , 0 , 0
LONGlTUDE(DEG .~IN . 1 FOR E.15T_0 FOR WEST)
143. 15, 0 ,0

DISTANCE IN MILES
DI STANCE IN KI LOMETRES

3596. 772218
5788 . 28553

DISTA NCE I N MILES
DISTANCE IN KILOMETRES

4793. 847786
1714. 739241

Fig. 2. Two runs for GLOBA L. The first calculates the distonce between Huntington, Long Island, NY and Poris, France. The
second calculates the distance between Huntington and Rio de Janeiro, Brazil.

is that GLOBAL converts
degrees to radians before
calculat ing. Ma ke sure that
your version of BASIC uses
radians for angle calc ulat ions.
If your BASIC needs degrees,
then you'll have to eliminate
t he co n ve rs io n fac to rs
(3.14159/180) from state­
ments 110, 120, 280, 290,
and 4 10, and yo u 'll have to
change pi (3.14159) to the
value 180 in stateme nts 340,
350, and 400. One last thing
you sho ul d kno w is that part

of statemen t number 400
reads like th is: SQR(1-A 11 2).
The A1t 2 means Alto the
exponen t 2, or A1 squared.
Some machines may need
that writte n A1**2, or , if all
else fail s, just multipl y A1 by
itself (Al*A1). So with these
hints in mind , yo u should be
able to get GLOBAL to per­
form for you, no matter what
kind of BASIC yo ur machine
eats.

Fig. 2 shows the output
for two differe nt runs of the

program. These two runs are
identical wi th the examples
that Frank Kelly gave in his
article. The first run calcu­
lates the distance between
Huntington, Long Island, NY
(40052'N., 73° 19'W.) and
Pa r is, F ran ce (48.52° N.
2.2° E.) as a total of 3596
miles, which is the same as
Kelly 's figure. The second run
calculates the distance be­
tween Hunt ington and Rio de
Ja n e iro, Brazil (22.54°5.,
43. 15" W.) as 4794 mil es,

again the same as in Kell y 's
calculations.

If you get t ired of typ ing
in your own location. you
can always calculate Ll, L2.
K1, and K2 from your loca­
tion and assi gn these in the
first sta tements of your pro­
gra m. You could then elim­
inate sta tements 40 through
180. By the way, GLOBAL
takes up very li ttle space in
memory, less than lK, and
the above measure wou ld
reduce it even more. -

T8-t MICROMINIATURE ENCODER-DECODER
o Available in all EIA standard tones 67.0Hz-203.5Hz
o Microminiature in size, 125x2.0x.65" high
o Hi-pass tone rejection filter on board
o Powered by f i- l fivdc, unregulated, at 3-9ma.
o Decode sensitivity better than lO mvRMS. bandwidth, ±2Hz max, lim ited
o Low distortion adjustable slneweve output
o Frequency accuracy. ±25Hz. frequency

stability ± 1Hz
o Encodes continuously and simultaneous!y

during decode. independent of mike
hang-up

o Totally immune to RF

Wired and tested. complete with
K·l element

$59.95
K·l field replaceable, plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPEOAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021

.....
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Bob Lindsey WB9WXM
2120 Hasse ll Rd., Ap r. 106
Hoffman Estales lL 60195

Stephen Breden W5HK/ 9
191 2 Huntinglon
Hoffman Estatn lL 60195

- - meteor scatter. anyone?

Micro Meets JANEl

•

•

com m unica tions, we are
interested in the fact that
t rails are always present and
tha t t heir occurrence is
al ways frequent enough to
ensure a reasonable info rma­
tion rate (60 wpm at a
conti nuo us RTTY speed of
1300 wpm , for exampl e, in
t ests c ondu cted in the
1950s).

The characteristics of the
t rails are such that fading is a
pro blem because high altitude
winds can shift the ion ized
gas trail slightly; trails that
are ei ther underdense or over­
den se can introduce distor­
t ion of the signal. A small
number of t rai ls appear ing at
the opti mum angle between
tw o p o in ts become the
vehicle for the communica­
t ion s I ink. An effective
system would endeavor to use
a si ngle tr ail at a time in order
to min imize fading and multi­
path di stortion . Th us, the
practical duty cycle would be
decreased , to less than .05.5

Because of the critical angle
of ent ry for meteors to for m
usable tra ils between points A
and B, the optimum path is
not a great circle rou te , bu t ,
rather , a few degrees to eit her
side. An effective antenna for
50 MHz would be a non­
highly direction al vagi. Great
success was achieved with
JANET, using two fi ve-ele­
ment yagis aimed SO eith er
side of the great circle path
and 80 above the ho rizon.
Because of the Earth 's rota­
t ion , mo re trail.. will appear
on one side of the direct path
in the morning and the other
in the evening. T his antenna
permits both propagati on
paths to be utilized.

At the t ime the JAN ET
principle was published and
advocated as a commercial
viabili ty, the error rate had
bee n reduced to less than 0.1
percen t, and average informa­
tion rates from 30 to 60 wpm
were achieved. The major

I '"COOl

..-[l,t,U ' . U uO

•

SUA' I
COO[

re g isters a predetermi ned
signal level, it wil l begin
storing data . JANET, as the
IRE article states, was named
after Janus, the Roman god
o f the doorwa y who looked
both ways at once.?

Meteor scatter itsel f is a
result of the continuo us,
altho ugh sporadic , bom bard­
ment of t he Earth by meteo r­
i tes. Approximately 1010

particles, represen t ing a mass
of approx imately 1 ton, hit
the Earth each day.3 The
important point is th at a fiery
spectacle is not required to
produce a usable trail ; grains
o f sand that are invisible
when en tering will suffice.
The meteo ric particles enter
the ionos phere at a height of
S~120 km. " Although a
single observer may see only
two or three visi ble meteors
per hour, hundred s of trails
can be detected in t he same
period by sensitive radio
equi pmcnt.t'"

The average number of
trails varies from season to
season, for reasons best left
t o fu r t her reading, and
meteor showers can greatly
enha nce the du ty cycle of
communicati ons. For pu r­
poses of rei table year-round

tech nical library sho wed an
inte resting fact: Most info r­
mation on meteor scatte r was
written in the 19505, and
there appeared to be consid­
erable interest in it until
sa te l l it es attract ed the
intere st and backing of
go vernmen t and indust ry.
Almost an enti re issue o f the
Proceedings of the IRE was
devoted to the mode in late
1957. In it were described the
succes..ful com mercial ex peri­
ments conducted betwe en
1953 and 1956 using mete or
scatter. The JANET principl e
refers to the technique fir st
s ugges te d in 19 50 by
McK i n l ey an d pr o ven
commercially in a long te rm
RTTY link over a 950 km
path in Canada between 19 54
and 1956. JANET u tilizes a
du plex system o f t wo sta tio ns
and a cont inuously trans­
mitting carrier. When A is
transmitting, B is listening for
the ..ignal to appear from a
t rail. These ioniza tion tra ils
appear in the upper a tmo­
sphere and vary in length
from 15 to 40 km. They have
a th ickness on the order of 1
meter. 1 When the detector
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T h e idea of utilizing
meteor scatter propaga­

tion for data transfer first
occurred to W5HK and
WB9WX M during one of their
long, frequent bull sessions
on FM thi s past April. Bob
had just received his f irst
computer, an 8080 , an d Steve
was nearl y through read ing
Hobby Computers Are Here.
Both were looking for a way
to genuinely show the
computer's value in VHF
com municat ions. It was not
long before the pulse data
charac te r ist ics of data t rans­
fer encourage d them to look
at an old mode that has bee n
almost forgo tten - me teor
scatter. This mode has never
been highly popular, either
commercially or with the
amateur, because it requires
either high speed CW or a
very quick mouth on SSB to
comm unicate . Information
t ransfer is tedious and re­
quires more pat ience than
mos t o f us have. But
wouldn' t th is mode be ideal
for the microprocessor and
the transfer of data in quick
bu rsts?

A look through a nearby

Fig. 1. Fig. 2.
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Stat ion A Send IIIWB9WXM (S) BO B (S) I L IRI +++
Stat ion B Receive WB9WXM BO B IL
Stat ion B Send II IWB9WXM (S) W5HK (SI STEVE (R) +++
Station A Receive WB9WXM W5HK STEVE
Station A Send IIIT S700 lSI l OON (SI 4 L lSI YG IRI +++
Station B Receive TS700 l QOW 4L YG
Station B Send II IT X (51 YS221 (51 saw (5) 5L IS) YG (RI +++
Station A Receive TX YS221 SOW 5 L YG
Stat ion A Send IIIPLS (SI aSL IS) TNX (S1 4 (S) QSO (RI +++
Stat ion B RlM:e ive PLS GSL T NX 4 GSO
Station B Send 11173 (S} BOB IS) O K (S) GSL IR I +++
Stat ion A Receive 73 BOB O K a SL
Stat ion A Send 1I173 1S1WB9WXM IS} QAX tA l +++
Stat ion B Receive 73 WB9WXM QAX
Station B Send IIIW5 HK (SI QAX (A) +++

This is how a typical Q50 might appear. Total Q50 time - 8 minutes. A new state was worked
on t wo meters, direct and with meteor burst data transmission. (5) = space, (R) = return, 111 =
start code, and +++ = end code.

problem, as was to be expect­
ed, was to develop effective
gating equipment to deter­
mine when the signal from
the distant station was at a
usable threshol d.

Since mo st of the work on
the meteor sca tter mode has
bee n done in the 30·50 MHz
range, it is difficult to pred ict
exac tly what the rel ati ve
values for error rate and duty
cycle woul d be on 144 MH z.
From discussio ns wi th other
amate urs, we learned that
me teor sca tter commonly
provides 3-6 second t ra ils on
six meters , 1-2 second trails
on two meters, and possible
occasional trails on 432 MHz.
Fro m our atte mp ts to find
arti cles and to locate other
individuals who were fam iliar
with the mode, we learned
se ve ra l things that were
disappo int in g. Very li ttl e was
done with the mode com mer­
ci a l ly after the sa tell ite
became a reali ty, very few
V H F amateurs had ever
worked the mode or knew
anything of it, and a great
deal remained to be done at
144 MHz and above to deter­
mine its characteristics.

F rom our investigation of
t he mode , we became
convinced that meteor trai l
sca tter, a lthough practic ally
forgotten , had very consi der­
able potential for data trans­
fer and that ex perimentation
on two meters would be
essential to find the answers.
In sum ming up the mode's
disadvantages (from a data
viewpoint), there are few.
The path appears to be
limited to 2000 km , is not as
fast as satell ite or other
continuous modes , an d would
require well-aimed ante nnas
and preci sion tuning between
amateur stations to effective­
ly utilize the sho rt bu rst time
wit h a minimum of "search
and setup" time. These dis­
advantages are vastly over­
shadowed by t he advantages:
1. Reliable communications,
rega rdless of sunspot or solar
condi tions;
2. 24 ho ur a day usabilit y,
unli ke the amateur sa tellites;
3. A reasonab ly low error
rate, due to the inheren t ly

stable condition of the path
for the short time it is there;
4. A degree of security and
privacy not achievable on HF
or satellite repeaters - the
critical angle o f usable tra ils
bet ween poi nts A and B
precl udes usabl e signals being
d e t ected b e yond several
h undred kilometers around
each stat ion;
5. Spectrum effic iency and
reuse as a result of 4 above ­
indeed, the authors of the
1957 article on JANET be­
lieve stations could operate
on the same frequency if they
are operating from moderate­
ly right angles to one
anot her's paths;
6. Above all, th is mode is
uniquely suited to the sporad­
ic, parcel nature o f data
com mu nicat ion s; t he birth of
hobby compu te rs makes
meteor trai ls viable as they
never have been before,
making possible an inexpen­
sive and reliable way for
nation wide contacts using the
home computer.

At this point, we decided
to develop a working sys tem
built around the 8080 uP.
First , we had to deci de what
basic sys tem co nfigura t ion
could best u t ili ze the meteor
burst mo de in a rela tive ly
economical fashion.

Meteor Burst Modes

Several possibilities exist
for the automatic transfer of
data via meteor burst. In
decreasing order of complex­
ity:
1. Full duplex - A duplica­
tion of the JA NET sys tem
p ro vides a station with the
ability to utilize the grea test

number of trails, thus
increasing usable transmission
rates. For the exchange of
large amoun ts of data, it is
probably the only viable tech­
niq ue. Fo r the amateur, it has
several p it fal ls. The nar ro w
spaci ng that wo uld have to be
used on two meters (if the
repeater segment were to be
avoide d) would require an
expensive duplcxer and cavi­
ties. Cri tical retuning wou ld
have to be performed every
time the frequency was
changed. A much simpler
duplex system, available to
any amateur, would involve
crossband operation between
2 and 1~ meters or 2 and 6
me ters. Th is a l ternative
sho uld be considered in the
future.
2. Modi fi ed full dup lex - In
theo ry, a commercial base
station, amateur repeater, or
television station could be
moni tored by a distant
meteor burst station. The
reception of the monitored
signal from point A at point
B could be used to gate the
amateur transm itter to re lease
data. If both points A and B
util ized this gating metho d,
h ighe r I ransmlssl on rates
could be achieved.
3. Simplex - This req uires
selection of define d trans­
mission periods that are lon g
e nough to have a high
probability of hitting one
usable trail. Much less infor­
mation could be exchanged
than with 1 0" 2, but for the
VHF amateur using a 300
baud per second rate with a
mic roprocessor, 30 baud, or
a p p roxlmatclv six words,
coul d be transferred in a 1/10

second burst. This is more
than adequate for DXing or
short messages. It is the
suggested technique because
of its relative cost. One
mi nu te transmissions would
result in a high proba bility of
completed QSOs in less th an
te n minutes , with non e of the
tc diu m assoc iate d with
conventional meteor bu rst
operation. Expe rimentation
wou ld determine the best
transmission length and data
parcel size. After this tech­
nique was developed, trans­
mission bursts migh t
effectively be decreased to
rapid ly transfer data. Of
course, an i ndiv id u a l
inte rested in high volume
tra ff ic wo uld then find
cons iderable merit for con­
st ructi ng a station based on
du p lex or c r o s sba n d
operat ion . Fo r mos t amate ur
operation, simplex operation
woul d be ful ly adequa te . It is
this system we are developing
and to which we are encour­
aging interest be direc ted.

Simplex Version
Havi ng dete rmined that we

wo uld ut ilize a simplex
syste m, we decided that we
would need the fo ll owing
basic compo nents:

1. 2 meter FM transceiver
with 100 Watts and 4-7
element yagi;
2_ Microc ompu ter;
3. TTY or video terminal;
4. Modulator and demodula­
tor.

A block diagram using t he
simplex version is shown in
Fig. 1. The data format is
sho wn in Fig. 2.
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Fig. 3. Flowchart of the program that will be used in the first
system.
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Fig. 4.

1. Initial program waits fo r a command .
2. Decision block : If a IT! is typed in or an (RI, will e ither

jum p to block ~ 3 or #12.
3. Start Code block : Type in the Start Code t o be se nt and to

be sampled when in the rece ive program.
4. End Code bl ock : Type in the End Code to be sent and to be

sampl ed when in the receive program.
5. Ty pe in the cycl e t ime des ired ; %, 1,2 min. etc. T h is is t he

tota l t im e the data m essage will be cycled.
6. Type in the m essage to be sent , up to 19 d'la rac ters . The last

character of the message has to be a carriage return.
7. Because of carriage return being typed, the system keys the

transm itter .
a The cycle t imer is ac tiva ted !th is is a software t imer! .
9 . The t o tal data is sent - Start Cod e, message da t a, End Code.

10. Decision b lo ck detect s if the End Code is sent , if (no) is
generated the program loop s back to #9 until a yes is generated
in # 10 . O nce this happens t he p rogram jumps to # 11.
11. Decis io n b lock to dete rmi ne if the cvcie t ime is reset: If
(no) t he system continues to se nd the data unt il the cycle t imer
is reset. Once th is is t ru e, the prog ram jum ps to the receive block
# 12.
1 2 Un-keys trans mitter fo r rec e ive portion of progr illTl .
1 3. Sample for Start Code.
14. Decisio n: If Start Code is false, then continues sampling. If
true, jumps to # 15.
15. Star t a t im er who se lengt h is equ al to the maximum number
of remaining characters, w h ich is 22.
16. Load data to bu ff er reg ister.
17. $ample da ta for End Code.
1a Decision block for End Code: If t rue, go 10 # 19, if false, go
t o # 20 .
19. If End Code was detected, t hen t he data between Start Code
a nd End Code I~ printed out.
20. If End Code 'MIS net detected , th is decis ion bl ock is used to
determine if the 22 charac t er tim er # 15 has t imed o ut. If no ,
jump back to # 17. If yes, return t o # 13. Begin Start Code
sampli ng.

circuit; t his will enable the
t ran sc eiver to be either
receiving or transmitti ng as
determined by the mic ro­
processor program .

That 's thc total syste m in
operat ion, but one o f the
most important things is the
mi c ro processo r program.
Since both W5HK/9 and
WB9WX M are no t the mos t
proficient programmers of
mlcroo rocesso-s (we are bo th
learning), we brought in a
third party to wr ite the
program. (See Figs. 3 and 4.)
Gary Cha ffin is a non- .
amateu r who has a great love
for the microprocessor and
programming; he is also one
of the sharpest people we
kno w in that field. T he
microcomputer we are using
is the IASI S Computer in a
Bo o k. Be s id e s being a
learning tool, it is also a
p owerful microcom pute r
using the 8080A.

Conclusion

At this poi nt in t ime, we
are ac tively construct ing a
syste m base d on t he
pri nciples describe d in this

Now let's retu rn to t he
data format and give it a
closer look. To ta l trans­
mission was chosen to be 25
baud in 1/1 Oth o f a second or
less, repeat ed for 1 minute.
The repetiti on is to insu re
that a complete data trans­
mission will be received . The
first 3 baud are the recogn i­
tion code, thus allowing the
receiving station to know if a
transmission is starti ng. The
next 19 baud are information
such as call, QTH , handle,
e tc . Last , the remaining 3
baud are the ending code to
te ll t he receivi ng micro­
processor that the message is
completed . Total trans­
mission t ime is '" 1/10th
secon d; repea ting for 1
minute will cycle thi s 600
times. On ly ex per imentat ion
will determine if this t ime is
sufficient. When the receiving
station has decoded an en ding
code, it will print ou t the
message, and the receiving
station can then send a repl y
by the same format. Whe n
sen ding data, the micro­
processor will key the trans­
mitter by usi ng the VOX

keying, narrow band FM
provides advantages in terms
of signal to noise ra tio an d
no ncr itical ness of tuning.
Those who have o perated
FSK on HF will appreciate
t he criticalness of exact
tuning. FSK is not tolerable
with a short burst meteor
mode. With FM , a signal
tuned in reasonably close will
provide a usable signal, and , .
unlike FSK, the frequency of
the aud io tone is automatic­
ally in tune. As a further
bonus, this provides t he
multitude of VHF FMers
with the ability to use exist­
ing FM gear , if they couple it
with an inexpensive micro­
processor-based data sys te m.
O f course, further experi­
ments can use SSB, FSK, or
other more exotic modes,
such as decimal frequency
shift key ing. The goa l here is
to pro vide the largest number
o f a m a te u r s wit h a n
inex pensive yet effec tive way
of using this mo de.

Mode of tr ansmission will
be narrow band FM with
deviat ion betwee n 2.5 and 5
kHz. Exper imentat ion will
begin at 5 k l-iz. The modu la­
tor and demod ula tor are
based on the Audio Cassette
Standard described in the
article enti tled "A Nift y
Cassette-Computer System"
in Hobby Computers A re
Here. Si nce this standard has
been adopted by thc indust ry
for the audio transfer of
d igital information, it
provides the most economical
and effect ive means of trans­
ferring data, at t he reasonably
fast rate of 300 baud per
secon d. '" Secondly, a lthough
the origi nal JANET system
util ized double sideband AM
with audio frequency shift

"ln t h i's article, the t oon of 2400
cvcles for mark and 1200 cvcres
fo r space are suggested. These
tones are re lativel y inexpensive to
generate; a stable 480 0 Hz can be
d ivided b y 2 for m ark , a nd
d ivided by 4 for space.
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article . The reason for writing
th is article now, rather than
after a system is full y opera­
tional, is quite simple; we
need the assistance of other
interested VHFers outside of
this area to prove the sys tem.
Whereas an EME enthusiast
can test his system by listen­
ing for his echo, the narro w
propagation angles and short
time for re flect ion from a
meteor trail only 100 km in
al titude make it impossible to
use the sa me technique.

We believe this techn ique

h as cons ide rable potential
and feel it is an effecti ve
marria ge of the microcomput­
er and the meteor burst
mode. It has the potenti al for
contacts that are not li mited
in duration as are present
OSCAR QSOs, or distan ce as
is the case with convent ional
VHF propagation. From the
Chicago area we should be
abl e to work most of the
country on meteor burst. We
we l c om e th o se w i th
computers and interest to
join us on 145.1 80 this

winter . We could all be
p le asant ly surprised with
what can be done when
JANET IS refur bished and
uti li zed in an environment
where she best funct ions ­
the short data bursts of the
modern mic roprocessor. •
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Don't BuyanAmplifier on
Toothpaste Claims
rj:;-

Buy a tube 01 toothpaste on the ba sis of outrageous exaggerations as
to what it'll do for your social life and it still may clean your teeth.

BUTif you bUy a linear amplifier on the basis of toothpaste claim s - 0'
ambiguous specifi cations - you may end up with a real turkey!

.. , .Come let us tweak your
pots! If you just built the Gary
Model 101 or the Sabtronix model
2000 we can calibrate it for you to
factory specs,

We use custom buil t lab calibra­
tion equipment designed expressly
for these meters. You get a profes­
sional job!

Sabtronix 2000 $24.95
Gary model 101 $10,95

AISQ "dd $3.95 per unit for
special delic"te equipment p.tcking,
lnsurance, and postage.

Send via Air Mail Of Parcel Post t o :

custom cal SErviCE
Gary McClellan and Co .
PO Box 2085
1001 W.lmperial Hwv·
La Habra CA 90631
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Edward J. Mulvin WBlflFF
4606 Merle Hay Road, Suite A
Des Moilles fA 50322

Run, Sheila, Run!

- - real-life radio control

Coach jim Blasingame aims Sheila Holzworth in the starting
blocks.

nervous and had had a few
more practice sessions. Sheila
is now within three-tenths of
a second of the rest o f her
team , which is not bad for a
girl who, only five years ago,
lost both of her eyes. It was a
freak accident in which the
orthodontic headgear she was
wearing broke and flew
into her eyes. Her fathe r,
bei ng a doctor, had given her
immediate first aid, and she
started to recover. But a
secondary infection set in,
and it became necessary to
remove both of her eyes.

Now, five years later, she
wants to do, and does do,
everything that other fifteen­
year-old gi rls do - skate­
bo ard in g , r oll er skat ing,
ri di ng ho rse s, b icycl ing
(tandem) - and she planned
to participate in the bicycle
ride across Iowa this year.
She also begs to be allowed to
drive a car. Prior to the acci­
dent, she was very act ive in
track and athlet ics, but the
accident slowed her do wn a
bit. She used to run with her
coach in front of her, but in
the high school meets this
can't be done.

A friend of mine, who also
knows Sheila 's fami ly, asked
me one day, " Ed, you're a
ham and know about radio; is
there any way that we can

silence and tenseness of the
stadiu m. Sheila leaped from
the blocks like a coiled
spri ng, and, for the next 14.2
seconds, the a ni y sou nd to be
heard was the po und ing of
her feet on the cinder track,
along with the almost­
monotone of my voice
speaking into a microphone
telli ng the blind Sheila , "Left
- left - right - loo king real
good - half way - now,
you're there - real good ­
that 's all , you're done now."

I laid the microphone
down and turned the trans­
mitter off, as there was no
longer any need for it. Her
teammates had met her and
were now wal ki ng her back to
the stands. Sheila was very
dejected wit h her time. The
14.2 was not very good for
the one-hundred-yard dash.
She had been very nervous on
this run, as she had gotte n
into the fence on an earlier
practice run that day. She
had had only abou t a dozen
practice sessions with the
radio equipment she was
USIOg.

14.2 seconds for the one­
hun dred-yard dash may not
be a good time for your
average runner , but Shei la
changed that the fol lowing
week with a 13.2 time. The
second time she was not as

starter raised his pistol and
called, "Runners on your
mark, ready!"

" BA NG!" The report of
the starter's pi stol pi erced the

•

/

•

•

T he fifteen-year-old girl
was p la ce d in the

starting blocks. A silence fell
over the stadi um. Everyo ne
was tense, strai ning. The
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wire Sheila for sound, 50 she
could run in track?"

My response was, "Let me
see what I can scrounge up
and what is available." I was
thinking of two meters and a
pocket scanner, on a little
used frequency, with ear­
phones. It sounded like a
good idea, if a bit bulky . But,
at least, it could be made to
work, an d this kid really
wanted to compete with the
other kids on their level.

A quick call to another
ham, Ro n Kinton WBI)MBZ
(who knows a lot more about
radio than I and has a bigger
junk box), revealed that it
might take time to get
crystals for an odd frequency
and that the plain bulk of the
pocket scanner might not be
good. He said he would get
back to me the next day.
Sure enough, he did, with a
model airplane receiver
donated by another ham,

Tom Taylor KI)HHE. It was
already on six meters, so Ron
proceeded to modify it by
removing all the heavy digital
circuits and adding one stage
of audio amplification. This
proved to be sufficient
to drive a high impedance
earphone. To get the receiver
down to the lower part of six
meters, a surplus crystal from
an old Collins aircraft trans­
mitter was found. These com­
ponents combined to give us
the magic number of 50.4
MHz for a receiver frequency.

Ron gave me the receiver
and told me to tune it up and
make it work. He even
donated his ancient Gonser
Communicator 111 for the
cause. But he didn't have a
50.4 rock. His vfo for the
Gonser didn't work either. I
had a Heath sixer and a 50.4
rock, which I soon found out
was no good either. But the
Heath HW·1 6 1 used for a CW

station had a vfo that worked
on six meters. It was pressed
into service to provide the
proper signal to tune the re­
ceiver with. The HW-l 6 and
vfo combined with a counter
enabled me to tune the re­
ceiver down to the proper
frequency, and, in the mean­
time, I was able to locate
another 50.4 crystal. After a
few hours of tweaki ng i-fs
and coils, it became apparent
that I needed to get further
away from the transm itter. I
then called yet another ham,
Ken Freberg WBI)IFE. Good
old Ken, he never questions
the crazy stuff I do, just helps
out any way he can . We took
the Novice course to­
gether and got consecutive
calls, and I have had him over
for several projects. Ken took
over the duties of operator,
and I became a "Sheila" and
proceeded to walk up and
down the street at night, in a

light rain, mutteri ng to my­
self, while trying to fine tune
that tiny receiver, which we
now had do wn to just about
one ounce of weight, in­
cluding the earphone .

After satisfying myself
that this just might work, I
contacted Sheila's family, and
we made arrangements for a
few tests. This proved to be
very encouraging. I presented
to Sheila the tiny receiver and
the large, seven ounce carbon
battery that we had for
practice. Now was the t ime
for the first of many trips for
Sheila, with my voice in her
ear. She held the receiver and
battery in her hand, while
holding the earphone in her
ear - it wouldn't stay in her
ear, so she had to hold it. A
walk down her long, broad
driveway was an outstandi ng
success for both of us. I was
even able to guide her up to
and arou nd several parked

Receiver module showing the high impedance earphone with
medical IV tubing and Y junction. The splice between the IV
tubing and the Plantronics earphones is medical catheter
tubing.

Sheila with her headband. The object on this side is a nicad
battery. One antenna is worn in front, the other in back, both
under her shirt.
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cars. It is difficult to say who
was more excited over the
promises this held for Sheila,
but it was decided right away
that she should try to run
with the radio. A belt was
brought out to tape the heavy
battery to. Some surgical tape
was used to hold the ear­
phone in place and also to
wrap the receiver with, so it
could be pinned to her shirt.
Her coach, who lived nearby,
showed up, and we proceeded
to let Sheila run. In her very
own tunnel, in the absolutely
black abyss world of the
blind, with only the voice of
the person who held the
microphone to guide her, she
ran.

He r best friend, Kim
Novak, was asked to try as a
controller for her. Because of
their long friendship, we
thought she would be good,
but Kim got too exci ted and
was unab le to tell Shei la what

she had to know . Her coach
then took ove r the micro­
phone for the rest of the test
that day. It soon became
apparent that we had a real
winner on our hands. This girl
and her abili ties are fantastic.

I returned to my home
and proceeded to rewo rk all
the external hookups, so the
receiver could be placed in a
sweatband. My wife made a
pocket in the headband for
the receiver. Another pocket
was added later for a nicad
battery, which was added for
the competi tion runs. The
placement of 2 an tennas was
necessary, as her body would
null the signal when she was
between the transmitter and
receiving antennas. With the
system pretty well completed
and refined, I met wi th Sheila
nearly every day fo r practic e.
Be c a use of our pract ice
schedule, I have become
Sheila's controller. True, it

ta kes time, but what better
way to develop a ho bby into
somet hi ng positive ?

Thi s girl was so eager and
trying so hard that she
develo ped shin splints, which
were extremely painful , but
she kep t on trying. We finally
had to quit for a few days, so
Sheila could recover. I found
that if I asked her if she hurt,
the answer was always "no,"
but if I watched her very
closely , I could tell when she
hurt. I had to watch her
constantly, until she finally
realized that she couldn't per­
form when her legs were sore.

It is still a real problem to
keep her in the narrow space
that is allowed on a track, but
I am sure that the day will
come when Sheila will keep
in her lane, and she will come
out in o ne of the first three
places. The amazi ng th ing is
the faith and trust this girl
has to run down a track with

no more tha n someone telling
her which way to go! We have
all tr ied it at one t ime or
another, and the results of
seeing another ham walking
down the track blindfo lded,
with the radio fo r a gui de,
ca n sometimes be quite
funny. When Sheila does it ,
running faste r than any of us
old men can, it is no th ing
short of amazi ng. She makes
mistakes, but don 't we all?
They don ' t make her feel
very good, but, with practice,
I am sure that she can do the
thi ngs that she wants. I don 't
think I can ever take this girl
and her efforts as common­
place or for granted. I con­
stantly marvel at her abilities,
and I will be forever grateful
for the o pportunity I have
had to work so closely with
her. The fact that amateu r
radio has had a han d in this
p roject just makes my hobby
that much better. •

Rear view of the headband showing the pocket holding the
receiver and battery and the placement of the audio tubes. The
two wires coming down ore the antennas.
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Ron Kinton WBflMBZ making some adjustments on the
Goaset Communicator III during a practice session, with
Sheila standing next to him. The antenna is a 5/8 wove on 2m
extended to 14 plane on 6m using aluminum foil for a ground
plane. Works FB, 1:1 swr,
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CHECK THESE
FEATURES:
• All met.l e...
• American midi
e ACCI!?'s standard

pllll'-r" crystall
• F••tures 11).7

MHz crystal
titter

• Trimm.r ClPS on
TX and RX
crysta's

. 3.5 Witts output
• Battery holder

ICClcts AA
reall It, .,kllina
or "iead cells

• Min i hand-held
mealu.....It

hilh X2.125"
wid. x 1.281"
dliP

• RUbb,r ducky
anle""1

• Wrist .~;'ty.
clrryinl'·strap
included

.8 chlnnel,
• Flcto:r-dlrect

to )'0\1

TONE ENCODER PAD
Plug-in I ns/allat ion on m ost ' l
amateur transc~ivers. • >, ,

, .. '• •

Acceasorl••
Avallabl.
• Niead battery

pick
• Charalr for

GTX-1 batter)'
pick

• Leather carryi"1
case

• TEIII tone
encoder for
luto patch

Hand-Held
2·meter FM, IS­
channel, 3.5
watts rena­
held

GTX·1a·s
2·meter fM . 10 t h l n ls.
10 Witts (Xtl lt Rot il _

,'''," 514995
HURRY! USE THIS HANDY ORDER FORM

OR CALL COLLECT TODAY!

(317 546-7959

GTX·200
2' lIIe!! , fM. 100 ch •.,1
eom'iutiul . 30 watts
(lne l. Ifli .M MHI) $19995

Engineered and designed for
the quality conscious
z -meter enthusias t

ACCAU.' ,ClTY _

STAn & I IP' '&t.1 ATE UR CAU'-- _

GTX·200T
(incl . 146.94 MHz)

524995

GTX-2
1-lIIfter f ill, 10 e~an ntls,

1G lntts wit~ push'ul ·
In tren ne, stleeter
(IRe1. UU4 MH z) $18995

Genave's GTX-200T offers the FM operator up to 100 chan­
nel combinations incorporating 10.7 MHz first IF and 455
MHz second IF for outstand ing sensit ivity, minimizing
effects of adjacent channel interference.

ADDITIONAL FEATURES INCLUDE:
• 30 watts output power, nom. 25 watts min.

@ 14 VDe input
• Separate controls f or independent

transmit and receive frequency se lect ion
• Switc h for lock-in of pre-selected frequen cy pairs

aIlows one-knob operat ion
• Supersensitive dual-gate MOSFET

in receiver head end.
• Blac klighted for night operat ion
• Factory-installed, front panel mount 12 digit t one

encoder.

---------,
o .......'" ,"."" ,.. 52995 I...........

0""....1$24995 0 1::''''' '" o. r.." 52995 I
o ""·lIl 519995 0 ft·,,,. , r '" 55995 I
0 ' "·'" 514995 0 ft·IIT•• , , ,., 54995 I
o m..t 5189'5 0 n·, At PI..r S."I, ttr 1st I

witllall .akes If hlle.lnn '69'5
14 VDC-Ia, Iom·, 5249'5 Ind thl followinl Wnl"" Crysll l$

fJ4:n:'-::: ciliiiiit"·_·············, $C,-'--- - -"ament by: 0 m _1T 5299'5 • $Ii .SO Ileh, _._ - _ ._- . I
Certified Chee k / Money Orde r 0 Persona l Chec k Add $4 per Radio for Shipping. Handl ing. and Crysta l Netti ng. I
C.O.o. Include 20% Down

Note : Orders accompanied by personal checks wlll reQuire about ACCESSORIES FOR GTX-T and GTX-lT I
two weeks to process. 5299520% Down Payment Enclosed. Charlie Bala nc e To: 0 PSI·'. Opt ional Nicad battery pack I
§~~~~::.m~~i~;~ : ~:~ :~:~ 0 PS·2 Charger for GTX·l{T) battery pack .53995I Interbank # E~pires II IN residents add 4% sales tax: • 0 GLC-1 Leather carrying case _ 512'5

All orders S'lippet1 post·paid wlthm con tmental U,S 0 fE·1Il Tone Encoder (for use with GTX-IJ 549'5 IL ~

r--------
I ..' Iii! .." 'r~
I ' G e r:l. 'V"e

4141 Kingman o-, Indianapol is, IN 46226I Phone-in orders accepted (311+546-111l)
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17:18-19, 1978

• MANY DOOR AWARDS •

RLAND '5

N '78'

HAMCATION CHAIRMAN. WB4HAK

6 CAME LLIA DAIVE

SATURDAY NIGHT BANQUET

.... .Have you been thinking about a wonderful Florida vacation, /0 places
such as Disney World, Cypress Gardens. Sea World. the famous East and
West coast beaches. and many ofour o ther near by attractions?? .
.....N OW. think about com bining that vacation"with one of the South's :
greatest Hamfests.....

25,000 SQ. FT. OF AI R CO N DI T IO N ED I N D OO R CO M FO RT.

SWAPFEST TABLES $5 PER TABLE PER DAY

N 780 RLANDO HAMCATION 78 ORLAN DO HAMCATI ON 780 RLANOO HAMCATION
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DOORS OPEN *6 PM FRI. the 17th (Swapfest area only) .

7AM SAT. the 18th, 8AM SUN. the 19'h.

ADMISSION, $3 Advance, $4 At the door.
Ladies FREE, Children 14 and under FREE!!!

GIGANTIC SWAPFEST AREA

FEBRUARY

CATI
and the

FLORIDA STATE A R R L
CONVENTION

THOSE ADMI TTED FREE MUST 8E IN THE CO M PA NY OF A REOISTE RED TICKET HOLDIER AT THE DOOR.

AT THE SHERATON'S TWIN TOWERS HOTEL & CONVENTION CENTER, ON S-435
NEAR THE CROSSROADS OF THE FLORIDA TURNPIKE AND 1-4 INTERCHANGE.

HA

$8per person - Great speaker lineup.

RESERVE BANQUET TICKETS IN ADVANCE.L1MITED OUANITY AVAILABLE.

f OR ADV A NCE REGISTRATION, SWAPfEST AND BANQUET TICKETS
SEND CHECK PAYABLE TO: THE ORLANDO AMATEUR RADIO CLUB, INC.
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De BARY. FLORIDA 327135 AIl,Qv,nce t icket lal!!' wilt be confi rmed by return mill!, u$I po$tm,rk. fo' ecl ..,nce u tes w ill be Feb. 12th 1978. ~

~ FOR SHERATON TWIN TOWERS HOTEL RESERVATIONS, WRITE DIRECTLY TO : :Il

~ >o The Sheraton Towers. 5780 Major Blvd. Orlando. Fla. 32805. Sing. $28. Daub. $36 per day. z
c a
z Call toll f ree 1-800-325-3535. Mention that you are attend ing Hamfest Convention. a
« . :I:

~ Sorrytt l City ordinance prohibits overnight camping {Rec. vehicles etc.I on parking lo ts. ~
a 0

ORLANDO HAMCATION 7B ORLANDO HAMCATION 7B ORLANDO HAMCATI ON 7B ORLANDO HAMCATION 7B>:
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GTX·20OT
(i ncl. 146.94 MHz)

$24995

Features Like These Make Genave
The FM Transceiver For Yon!

• Booming 25 walls output power
@ 14'1 DC input

• Separate controls for independent trans­
mit and receive frequency selection

• Switch lor lock-in 01 pre-selected fre­
quency pairs allows one-knob operation

• Supersensitive dual-gate MOS FET in
receiver head end

• Backlighted for night operation
• Factory·installed, front panel mount 12

digit, efpha-numerlc tone encoder

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

Al l Genave gear is carefully handcrafted under the
strictest qual ity control condit ions in a fac ility in­
spected and approved by an agency of the federa l
governm ent for the production of precis ion aircraft
navigation and communication equ ipment.

Each Genave un it has 10.7 MHz first IF and 455
KHz second IF filters for high selectivity, with RF out­
put stages VSWA protected. In addition. Genave
units are unusually lightweight, with fUlly transis­
torized integrated circu itry.

Standard features inc lude nett ing trimmers for each
transmit crystal and sing le c ircu it board designs
which permit easy mod ifications.

And. all Genave amateur FM transce ivers are an
unprecedented value because you order factory
di rect eliminating middlemen profits!

So. take a good look at the GTX-200T and other
Genave amateur gear. Then fill out the coupon be­
low-better yet, call collect: 317+546-7959, todayl

GTX·2
2 meter fM . 10 channels. 2S
walts with pushbullon f requen.
cy selector (incl. 146.94 MHz)

o $18995

GTX·200
2 me ter FM, 100 channel
combinations, 2S walts (lncl.
145.94 MHz)

o $19995

GTX·200T
2 met er FM , 100 channel
combi nati ons, hctory·inslalled
front panel mount 12 dili! al.
pha·numeric tone encoder.

o $24995

GTX-l0S
2 meter FM, 10 channels.
10 watt s (Xlals nOI in·
eluded)

o $14995

GTX·1T

0 $29995

Hlnd·held, 2 meter FM, 6 channel.
3.0 walls. GTX-IT Wtlh f,ctory in.
Sll ileo lone eocolier.

I
I

Address Cit, _

o Interbank #' EliCpire"' _

IN residen ts add 4% sales tllliC : $1 _

All orders sh ipped post-paid w it h in continental U .S.

I
I
I
I
I
I
I
I
I
I

ACCESSORIES
o Rill' RUler ARB 6 db 2·M Base Antenna _. $29.95
o Lalillda/4 2-Malit! 6-M Trunk Antenna _$29.95
o TE-I Tone Encoder Pad _ _ _._._..__._..__ _.._$59.95
o TE·II Tone Encoder Pad _ _.__. $29.95
o P$·1 Re gul al~ ACPower Supply for use with all

ma kes of transceivers 14 VOC-7 amp _ $69.95
and the followi ng sta nda~ crystals
@$4.5O each . _$' _

NDn·sUndard crystals
@ $6.5O each: ._ ..$1 _

ACCESSORIES FOR GTX·l and GTX·1T
o PSI-18 Optional Nicad battery pack . . $29.95

o PS·2 Charger for GTX· ICTl battery pack _$39.95
o CLe·, leather carrying case _ __._.. ._. _.__ ._.. $12.95
o H-JII Tone Encoder (for use with GTX·l) _ $49.95

Add $4 per ndio for St!ippiol. HllIll liol & Crystll f'fettiftl

E.o:pires' _

E.o:p ires' _

Amlteur CI II

4141 KiallllU Orin
Ildjmp,lis, IN 46226
Phne-i, ,"ers acteptd
311/54&·1111

$t,te & li ~

Payment by:
o Certified Checkl Money Order 0 Personal Check
o C.O.D. Inc lude 20% down

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

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

o Ba nkAmericard 11-' _

o Master Ch arge 11-' _

---------------------------------------~



- - part VI: antenna suggestions

CB to 10

th ree beers and a quick radio
repa ir job. A couple of tubes
late r (which I scrounge d), I
had it going great on CB
chan nel 11. The radio was
putti ng o ut 10 Watts AM into
a wattmeter an d dummy
load.

Tha t 's one of the reasons
most o f the tube types were
(and still are) so popular.
They could be "tweaked" for
more output very easily. In
this area, 29.000 MHz is
com ing into use for channel
1, since there is really no
established ban d plan for this
equipment. Let the CW boys
use 28 to 28 .5, of course;
SSB has 28.5 to 29; and let
the A M activity start at
29.000 through 29.290. That
gives everyone a lot of room.

The 2 meter band is get­
ting more and more crowde d.
O nward and upward is the
cry, but the cry I hear right
now is my pocketboo k. So,
let 's fall back and regroup
and have a whole bunch of
f un in the process. T he Joh n­
son has a 5-channel capacity,
a bu ilt-in ac power supply,
and puts out 10 Watts with
no problems. The conversion
was about as simple as
sticking a couple of crystals
in. You just have to tweak on
the rf stages, both receive and
transm it, for opti mum perfor­
ma nce at 29 instead of 27
MHz.

Checki ng with a number
of good bu ddies in the area
reveals a huge quant ity of
tube type rad ios. T hese are
just idea l for conversion to 10
met ers. I have a solid state rig
converted to 10 in my truck,
and it works like a champ.
Having solid state for mobile
and a cheap tube set for base
use is the way to go. The
peopl e I want to talk to can
now get me on 10 meters
instead of 2. Because it's
sparsely pop ulated, there's no
problem li ke on 2. It was
hard to work 5SB on HF
without the 2 meter rad io
soun ding off. So, this way, if
OX is arou nd, I can get a call
or give one to alert t he "good
guys. ' ,

What about antennas?
Well, t here is a lo t of " scrap"

radio, get it into o perating
shape, and convert it to 10
meters. I was given a Johnson
Messenger 1 tube radi o by a
"good bud dy" who was a\1
hung up on his latest 40­
c han nel play-pretty . Well ,
sort of "give n" .. . it cost me

Photos by Jam., Clegg

of lots and lots of low cost
commu nications eq uipme nt
- new and used Citi zen's
Band t ra nsceivers. These
range fro m old tube types to
modern so lid state units.

Want to be cheap? Just do
as I did - find an old tube

10 Watts at 29.000 MHz.

Tom M. M urphy KSUKH
RL 1, Box 301A
Ethel MS 39067

O ne of the better things
to hap pen to amateur

radio lately is the availabili ty
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lying around. This scrap is
good stuff, and it can usua ll y
be obtai ned for the asking.
I've seen many antennas
whose only prob lems were
t hat the fel lows using them
couldn 't ma ke them work,
shorted PL-259 , cut coax too
short, etc. The latter may be
just fine for this use because
t hat 's what you have to do to
go up in freque ncy, of course
- generally cut off about 2
inches for 29 MHz.

The antennas for mobile
use are of many types,
ranging from cbeapos to the
expensive, high quality items.
With base-loaded coils, I just
snip a couple of inches off
the whip , rather than
worrying about getting into
the coil. Then there are t he
center-loaded ty pes; again,
take a cou ple inches off.
On my truck I use a a-foot,
fiberglass, top-loaded antenna
(Radio Shack, new $9.95
with $4.95 mirror mount ),
which I got for no cost when
one of the fello ws was getting
the swr down and tr immed it
off too short. It sta rted going
up on him, and that was it ; he
had to sc rap it and get a new
ante nna. That was fine with
me; it's going in my direction
anyhow. There's a rubber tip
over the end; remove it, and
you will see the end of a wi re.
Carefully ta ke yo ur pocket­
knife, fis h the wire out, and
trim . Of cou rse, all the trim­
ming is done while using the
10 meter radio in conj unction
with an swr met er.

Th en there 's the fu ll
length "whip," 102 inches
long, plus a 4-inch spring and
ball mount. If you like it
"whipping" around, trim a
cou ple and get talki ng. As
you go down the street, you
will come to know the height
of tree branches above the
street.

Seriously, there's a world
of CB antennas out t here just
for the seeking, so put the old
ham spirit to work and
scrou nge! Base station an­
tennas are equally as easy to
convert. Just a lit tle trimmi ng
is all it takes. They range
from the cheapies that have
no gain (actually a loss com-

pared to dipole reference), to
quarter wave, to the big, long
ones , more than 19 feet, that
have several dB of gai n.
Agai n, I have a preference as
to type. I just don't like the
big, long ones; they 're hard to
handle and sure do catch the
wind. However, if it's chea p,
the price is sure hard to beat,
so that could be the way to
go. I use a compact antenna
called the "Starduster. ' I
believe it sells new for about
$45.00. I spent a couple of
hours helping with an an­
tenna erection and inquired,
"What are you going to do
with that old antenna?" I got
it free or, at least, as a reward
for my help.

The advantage of a com­
pact antenna is that it can be
easily mounted on to p of the
HF or whatever beam with­
o ut a lot of trouble, whereas
the long ones would be just
about impossible. Of course,
the tr immi ng ta kes place
closer to the ground. I just
put the antenna on a 20-foo t
mast to ma ke adjustments,
and it changes very little
when I finally put it way up
there.

Beam a nte nnas? Well,

there are uses, of cou rse. Say
there's one specific direction
you want; you could convert
and side mount the beam.
The average CB beams are
just too big and unwieldy to
be pract ical fo r our use, un­
less they 're on top of a tower,
and the chances arc you al·
ready have a good HF beam. I
have a TH-6DXX, and 4
working elements on 10
meters, which are enough for
me. If it is difficult to make
contact on the vertical
polarized ground plane, then
we just switch to horizontal
on the existing HF beam.
Also, the ground plane works
very well in the omnidirec­
tional pattern, to catch calls
from mobiles that may be in
any direction , and, of course,
band openings. With the
ground plane, I can hear sta­
tions that I would otherwise
miss if I was using t he beam
and did not have it tu rned in
their d irect ion. The ground
plane is up 85 feet, and the
distances worked are amazing
- base to base, and base to
mobil e. If I want to talk to
my good budd y 60 miles
away, I just ring his numbe r
(channel 1, 29.000 MH z), and

Heavy-duty rfsection.

away we go.
There are all sorts of

goodies to be found. I
honestly believe that those
fellows must buy PL-259s by
the bushel. Just scrou nge, and
you can come up with all
sorts of radios, antennas, swr
meters, coax, plugs, con­
nectors, micro phones, power
supplies, external speakers,
coax switches, and a whole
raft of stuff.

I'm looking forward to
conversions of HTs to 10
meters. They sure can do
everything a 2 meter unit can
(using direct frequencies),
and they're a whole bunch
cheaper. It should be lots of
fun fo r hidden transmitter
hunts, and, when the band
opens, I th ink it would be a
real kick to talk from here to
Califo rnia on an HT! SSB CB
radios have come down a lot
in price fo r the 23-channel
models, but are still fairly
high. I believe they'll come
down some more. How about
a conversion to 29 MHz for
23 channels of AM, with
switc hing to d rop it to the
28.5 MHz region for S5B? It's
sure going to be fun. So, start
scrounging! •
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Paul Hurm WBBCLF
BOK J 73
Seven Mile OH 45062

CB to 10

don't need to do a thi ng to
the oscillator circuits. They
are broadband enough that
they take off with no prob­
lems at 10 meters. Before I
received my crystals, I
wanted to see if I would need
to work on the osci llators.
The only crystal I had was a
spare for my Heathkit 5B·30 1
hetero dy ning chain, and it
was at 29.895, which is above
the 10 meter band . I did want
to check it out, so 1 jumpered
the crystal into the circu it
and t ried it into a dummy
antenna. It worked wi th no
trouble, so I was sure it
would work in the band as
well.

-- part VII: convert a TRe-11

A lot of hams have been
talk ing about con­

verting CB rigs for 10 meter
use. I've even seen band plans
f or use wit h converted
synt hesized rigs which retain
the same spaci ng as the CB
channels. If you would like to
avoid the wor k neede d to
convert a synthesized rig, bu t
still want to join the group on
10 AM, try Radio Shack's
Realist ic TRC-11 . It is a six­
chan nel rig, which requires
very little effort to be put on
10.

Like most of us who have
to watch o ur pennies, I like
to be able to justify buying a
new rig. The just ification I
needed grew ou t of the
results of ou r first Red Cro ss
simulate d emergency test of
1977. Our dr ill went well,
but, d uring the debriefi ng, it
became apparent that, in a
real emergency, our depen­
de nce on 2 meter FM simplex
chan nels might lead to pro b­
lems. We sent three field
teams out. Each team used a
separate simplex frequency,
either 46, 52 , or 94, for the ir
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own communications. The
field contro l stations also
used our 146.3 7/9 7 repeater
for relay to Red Cross head­
quar ters.

Ou r la t e r d iscussions
pointed out that we should
avoid 94, because it is a re­
peater frequency and mu tual
interference could arise. 52 is
a nat ionally recognizcd Ire­
q uency and could be
crowded 46 is set aside by
the Ohio Area Repeater
Council for statewide emer­
gency use. All the frequencies
we used had a potential for
severe interference in the case
of a rea l emergency, so we
talked about possible alte r­
nate frequencies. 10 meter
AM with a conve rted CB rig
seemed li ke a natu ral.

Crystals
T he TRC-ll is a crystal­

controlled rig and uses
sepa rate crystals for transmit
and receive. The transmitter
uses fundamental frequency
crystals. To transmit on 29.3
MHz, get one cut for 29.3.

T he receiver is single can-

version with a 455 kHz inter­
mediate frequency. The re­
ceive crystal frequency is 455
kHz less tha n the frequency
to be rece ive d. To receive on
29. 3 MHl , get a crystal cut
for 28.845 MHz.

I o rdered my set of
crysta ls from In ternat ional
Crystal Mfg. Co., 10 N. Lee,
Oklaho ma City, O klaho ma
73102. They cost $7.90 each.
It may be possible to get
them for less elsewhere, but,
in two separately mailed
orde rs, the crystals have been
received within two weeks, so
the service was worth any
extra cost. T heir catalog
number for t ransmit crystals
for the TRC·11 is 820308.
For rece ive it is 8203097.
Specify cata log n um ber and
crysta l freque ncy when
ordering. 1 suggest sending a
check when you order - it
will save time on processi ng
your o rder, and Internat ional
pays the shipp ing if you do.

Adjusting the Crystal Oscil­
lators

Don 't! That 's right , you

Tuning for Output Po wer

Tuning up for maxi mum
ou tput power on 10 meters is
very simple. Before I retuned
for 10, I wanted to check
how much I was getting on
CB cha nnel 9, which comes
with the rig. Before retuning,
channel 9 had 3 Watts, and
29.3 MHz had about a
quarter of a wan. After
retuning for 29.3 MHz, I had
3 Watts there and 1.5 on
channel 9.

To peak the TRC-l1 for
10 meters, sim ply adjust the
settings of coils LS and L6
for max imum output, as
measured on a wattmeter. All
coils are plain ly marked on
the printed circu it board. L5
and L6 are very near the
coaxial connector, towards
the left rear side of the unit.

T hat 's all the work you
need to do to get the TRC-11
going on 10 meters. Simple,
isn 't it? Alt hough I have
not tr ied it, I believe the
Reali st ic TRC-9 A should co n­
vert just as easily as the
TRe -l 1. The TRC-9A is
listed as the three-channel,
e co nomy version of the
TRC 11 . It uses the same
crystals, and the schematics
are ncartv identical.

Antennas
As I mentioned earlier, my

major use for this rig is as an
alte rnate frequency for emer­
gency use. I did not want to



put a permanent antenna on
my car, so I tried Radio
Shack's magnetic mount CB
antenna. model 21·940, an d
found th at it. too. is very
si mple to convert for 10
met er usc.

The swr is adjusted by
decreasi ng the len gth of the
whip , using th e cut-and-t ry
method. I physically
shortened the length of the
whip to abou t 73 em. On my
unit. minimum swr was ob­
tained with 66.3 em o f the
whip exte nd ing above the top

of the co llar where the set­
screw is located. I was able to
get the swr down to 1.2/1 .

Results

During o ur second Red
C ro ss d rill, T ed Whi te
WA8WQC and I tr ied ident i­
cal mobile set ups using the
TRC-ll and model 21-9 40
ante nna. Our results indicated
nearly 100 percent usability
over a 5-mile path with
several hills a nd numero us
bui ldi ngs. Line-of-sight paths
y ielded go od results at nearly

double th is d istance.
The o nly problem we en­

countered was caused by the
fact th at I have a rather soft
microphone voice. Using my
usua l voice gave poor results.
because I was not .drivin g the
modulat o r circuit hard
e no ug h. Wi th a litt le
self-contro l. I find it is easy
enough to spea k a litt le
lou der and closer to the mike
to overcome this prob lem.

If you are looking for a CB
rig that is easy to con vert for
use on 10 meters. and don 't

want or need to convert a
23-channel syn thesized rig, I
suggest trying th e Realist ic
TRC·l1.

No ma tter what ty pe of rig
you co nver t to 10, the model
2 1·9 40 magnetic antenna
from Radio Shack is easil y
con verte d to fill your need
for an ant enna.

With such an easy way of
getting on 10 meters AM with
a converted CB rig availab le
to you, you no longer have an
excuse to miss the act ion. See
you o n 10! -

Battery Backup

for Digital Clocks

Joseph W. L ong WA2EJT
2406 Maria Blvd.
Binghamlon NY 13903

last a few minutes or a few
hou rs at most, so th is drift is
no t really any problem.
Regulat ing the voltage at th e
timebasc coul d eliminate even
this drift.

This kind of project is my
favori te - it uses only three
parts, total cost could not
exceed two dollars, it requires
no "mods" to existing eq uip­
men t, it gives real improve­
ment , and it can't fail to
work ! There is somethi ng
awfu lly nice about pulling the
plug on your digital clock,
plugging it in again and seeing
it still displaying the correct
time. -

TO CLOC _ A" O " " Ee As E

current it draws seems to do
no harm.

Upon power fail ure, my
tlmebase slows down from
3579545 Hz to 3579515 Hz.
This is a change of about 10
parts pe r million and is
equivalent to abou t 5 minutes
per year, o r less than one
second per day. Most fai lures

"'

don't miss a second- -

.t-J-=- e ,____l _

CLOC _ POW[A SuPPLy

12v OC

Fig. 1. Rl - 2k Ohm, see text; 81 - small 9 V battery; 51 ­
momentary contact switch.

allow the readouts to fu nc­
tion o n battery power, but
the battery won 't last lo ng
this way , so I used a mo men­
tary co ntact push-button.

Battery life seems to be
very long in this circui t. After
several mont hs of " field test­
ing," the battery tests as good
as new. The trickle charge

W ith th e addi tion of a
crys tal ti mebase to

my digital clock, it began to
keep time very accurately ­
to about a second a month.
Unfortunately, my house
seems to have more than its
share of short power interrup­
t ions and blown fuses. An
accu rate clock is of no great
use if it must be reset every
few days. Power line inde­
pendence is a necessi ty for
electronic digital clocks.

None of the ideas on bat­
tery power for clocks could
be adapted to mine without
cutting the foil on the pri nted
circuit board in at least a
cou ple of spots. Since I seem
always to manage to slit my
th umb along with the ci rcui t
board, I like to avoid this
ap proach if at all possible.

The circuit in Fig. 1
should work for just about all
clocks. without any modifica­
tion to their circuitry. It
amounts to connecting a bat­
tery in series with a resistor
across the output of the clock
supply .

Rl serves two purposes.
First, it limits the chargi ng
current supplied to the bat­
tery while the clock is
plugged in. Second, when
power fails, it limits the dis­
charge current to about 5
mA. Th is cau ses the clock
LEOs to extinguish, and the
clock runs with no readout,
consuming very li ttle powe r.

Depending on the clock, a
different value for R1 may be
needed. A little experimenta­
tion will determine an appro­
priate value. Closing Sl will
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DENTRON MT-3000A
antenna tuner
The MT·300QA is Demren's "ult imate
tuner". Tunes 3 coax, random wire and
balanced feed sys tem, just select the
one. Handles in excess of 3KW PEP.
Built-In 50 ohm - 250W dummy load.
Dual watt meters . 3 core heavy-duty
Balun.

349.50 list price. Call lor quote.

DENTRON 160-10AT
super tuner
Th e only tuner for 160- 10 meters that
accepts all feed lines at 500 W DC - 1
KW PEP. Hasextra heavy-duty ceramic
mouctor switch. Conti nuous tuni ng :
1.8 to 30 MHz. Tunes unbauancec
coax , ra ndom wire , o r ba lanced
feeders.

129.50 list price. Calt for quote.

MFJ 16010-ST
antenna tuner
Matches everyth ing from 160 thru 10
meters: dipo les, inverted vees. ran­
dom wires, verticals, mobile whips.
beams, balance li nes, and coax lines.
Up to 200 watts RF output. Built-in
balun A wide ra n ge, 12 p os it ion
variable inductor is the 16010-srs
secret

69.95 Call fo r yours today.

120.00 li st price. Catt for ~uote .

DRAKE MN-4
matching network
The MN-4 has the same features as the
MN-20oo. except its power capabi lity is
200 wat ts RF continuous Both enable
feedline SWR's of 5:1 to be matched to
the tra nsmitter Built- in RF watt meter
give accurate & ccntmuous po\frjJ'l r
measurement.

DRAKE MN-2000
matching network
MN- ~ OOO features: • Frequency
co verage : 3.5 104.0 MHz,7.010 7.3 MHz
14.0 10 14.35 MHz, 21 .0 to 21.45 MHz,
28.01029.7 MHz . Input impedance: 50
ohms resist ive - Insert ion loss: 0.5 dB
or less . Watt meter accuracy :± 5% 01
reading . 1000 watts RF continuous.
2000 W PEP

250.00 list price . Call l or quote.

itJ:·..~:·
• • • • • •

39.95 Call for yours today.

.... ~·Tt n_ 1I- .,.....
MFJ 16010
antenna tuner
All band operation, 160 thru 10 meters,
with a simple random wi re. Works with
most transceivers. 200 W AF output.
Has same 12 positi on variable inducto r
as the 1601o-ST. Pocket-sized: 23/16"
x 3 1/4" x 4" . Perfect for nx-pecrucoe
or Field Day.

Remem ber, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low pri ce quote. Sto re hours: 9:00 AM til 5:30 PM, Monday thru Friday.

BA~ dMtRltARD LongsEle
MAil ORDERS P.O BOX 11347 BIRM INGHAM. Al 35202 • STREET ADDRESS 28081TH AVENUE SOUTH BIRMI NGHAM. ALABAMA 35233
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MFJ 8043 IC
deluxe keyer
8043 Ie feat ures: • a-way sending :
iambic . automat ic , sem i -aut o. &
manual _ Iambic squeeze key opera­
t ion • Semi- au to " bug" operat ion
provides auto dots & manual dashes
• Dot memory: sell-completing cote &
dashes . Totally AF proof . Solid-state
keying • Weight & tone control . Op­
tional squeeze key shown: only 29.95

69.96 Call for you rs today.

T EN-T EC
KR-20A electronic keyer
KR-20A: • Keyed output: reed relay, 15
volt-amp contacts , 400 vol ts, max.
• Speed range: 6 10 50 WPM . T ime
base: keyed to start with paddle actua­
tion • Character generation : self com­
pleting dits & cabs • Weighting : Oit
length increased approx . 10% at 20
WPM

67.50 Call for you rs today.

MFJ 8043
CMOS keyer
Features: • Bui lt-in key w/adjustable
contact travel . Dot memory . Iambic
operation w/extema! squeeze key
• Jam proof spacing . Variable weight
control • 8 to 50 WPM • Sidetone &
speaker w/adjustabl e volume & tone
• Ultra reliable solid-state keying .

54.95 Call l or you rs today.

•

TEN-TEC
KR-5A electronic keyer
Si milar to KA-20A but w ithout side­
tone oscillator or AC power supply.
Ideal for portable, mobile, o r fixed sta­
tion . Housed in an attract ive case with
aluminum front, with black textured
top & sides. 6 to 14 VOC operation.

38.50 Call for you rs today.

TEN-TEC
KR-50 electronic keyer
KR-SO specs; • Speed range: 6-50
WPM . Weighting ratio ra nge: 50% to
150% of classic dillength . Memories :
Oit & dah w ith in d i vi d ual defeat
switches . Paddle actuation fo rce: 5 to
50 grams • Power source: 11 7 VAC
• Sloe-tone: SOO Hz tone

110.00 list price . Call for quote.

NYE VIKING
SSK-1 -K keyer
Features • Long , form-fitt ing paddles
w/a dJ ustable spri ng tension and con­
tact spacing . EXira-large gold plated
silver co ntacts • Audi o OSCill ator &
speaker . On-Olf vot. switch . Speed
cont rol . Polarity switch allows instant
change from positive to negative key­
ing .

98.00 list price . Call for Quote.

Remember, you can ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM ti l 5:30 PM, Monday th ru Friday.

BANd ufRICARO

MAI L ORDERS P O BO X 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVEN UE SOUTH BIRMIN GHA M, ALABA MA 35233
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NPC 104R
power supply
104R is 6 amp regulated, dual overload
protected. Features: • Output voltage:
13.6 ±.2 VDC, typical to 13.6 ± .3 VDC,
max. • Une/load reg .: 2OmV, typical to
50mV, max. • Ripple/no ise: 2mV AMS
to 5mV AMS • Excellent DC stab ility
• Trick le-charge 12V auto batteries.

49.95 Call for yours today.

0' _.
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NPC 108RM
power supply
The 108RM is 12amp regulated, a-way
protected . Also: • All solid -state
• Current meter • Output voltage:
13.6 ± ,2 VDC, typical 10 13.6 ± .3 VDC.
max. • Line/lead req.: 2OmV. typical to
5OmV, mBK. • Ripple/noise : 2mV RMS
to 5mV RMS.

99.95 list price. Call for quote.
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NPC 109R
power supply
The 109R is 25 amp regu lated, 4-way
pro tected. Oth er features: • Output
voltage and current meters . All solid­
state . Output voltage: 13.6±.2 VDC,
typi cal to 13 .6 ±.3 V DC , max .
• Line/load reg .: 5OmV, typical to
100mV, max. • Ripple/noise:5mV RM$
to 1QmV RMS.

149.95 list price. Call for quote.

-.
-

TEN-TEC
252G power supply
The 252G po wer supply is fully voltage
regulated and solid-state to provide
highly stable. pure DC Irom commer­
cial mains, Instantaneous overload
protect ion ci rcui t prevents damage
caused by excessive current dra in .
Reset by momentary turn-off.

99.00 li st price. Call for quote.

---- -------- -------- -------- ----

150.00 list p rice . Call for quote.

DRAKE AC-4
power supply
The AC-4 po wer supp ly works with all
Dra ke 4-li ne t r an sce i ver s and
transm itters . Fit s inside the MS-4
speaker cabinet. • Input: 120 or 240
VAC • Output : 650 vec at 300 mA
average, 500 mA peak, also: 12.6 VAC
at 5.5 amps. Just what you need 10
com plete your Drake stat ion !

ESI POS-1220Z
power supply
This one really works ! • 13.8 VDC
regulated po wer supply • Current
rating ' 20 amps continuous, 30 amps
surge • Fuse protected • LED power
indicator • ON/OFF switch on trent
panel. This unit will power a TA-7400A
AND a KLM 160 watt 2m amplifier!

69.96 Call for yours today.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

SA~dMERIC.lR D LongsEI L9 .
MAIL ORDERS P a BOX 11 347 BIRMINGHAM, Al 35202 • STREET ADDRESS 2808 7TH AVEN UE SOUTH BIRMI NGHAM. ALA BAMA 35233
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DRAKE RCS-4
remote coax switch
• Rem otely selects one of 5 antennas
• Grounds all un used antennas
• Grounds all antennas in the GND
posit ion for li ghtning prot ection . SO­
239 connectors provided lor main coax
teed-nne and individual antenna feed­
lines • Ha ndles 2000 walts PEP
• Avai lable in 120 VAC or 240 VAC
versions.

Po w. , 2- 25- 100- 200- 400-
R. nR! 30 60 250 500 1000

5W SA 5C 50 5E
tOW lOA tOG 100 tOE
25W 25A 25C 250 25E
SOW SOH SOA SOC SOD 50E

WOW t OOOH l 00A 100C 1000 t OOE
250W 2SOH 250A 2SOC 2500 250E
500W 500 H 500 A 500C 5000 500E

t ooOWtOOOH t~AtOOO C1000 D 1000E
2500W 2500H
5000W 5000H
H-Elements (2·30 MHz) 42.00 ea.
A-G-D·E-Elements

(25-1000 MHz) 36.00 ea.
Call Toll Free for yours today.

BIRD
plug-In elements
for the Model 43

.~.

BIRD
Model 43
Thruline""
watt meter
The model 43 features: • 50 ohms
nominal impedance . VSWA insertion
with N connectors: 1.05 max. • Ac­
curacy: plus or minus 5% full scale
• Shock mounted 30 microamp met er
has 3 expanded scales of 25 , 50 & 100 to
permit direct reading of full scale
power from 100 milliwatts to 10,000
watts.

120.00 Call for yours today.

MFJ
digital station clock
This LED. sene-state clock is perfect
lo r your station. Has large d igits (over
'h" h igh) . Separate AM or PM in­
dicators that blink at a 1 Hz rate if
powe r goes oft momentarily . Gives you
an 10 buzz every 9 minutes for up to 1
hour. Handsome buff color with black
face lo ok s good any where. FUll y
assembled .

t

DENTRON'S NEW
Big Dummy Load
Now you can tune-up off the air with
Dent-on's Big Dummy l oad . A full
power dummy load, it has a flat SWR,
lull frequency coverage from 1.8 to 300
MHz and a high grade indust rial cool­
ing oi l l urn ished with the unit. Built to
last! Full y assembled and warrant ied .
Help cut out the QAM factor now!

29.50 Call for you rs today.
~..

~~. co"',,·
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COVER
CRAFT
vinyl dust
covers
Coyer Craft dust covers are designed
10 lit you r equipment like a glove. Made
01 tough, high quality, clear vinyl
plastic with 8 " pearli zed" texture f inish.
All seams are machine sti tched for
maximum strength. Remember, keep
your equipment c lean and it w ill need
less maintenance and bring you more
at trade- in lime. We carry covers for
Kenwood . veeeu. ICOM, Drake, Ten­
Tee. CDE, and Dent ron .

3.95 Some larger sizes , 4.95. 19.95 Call for yours today. 120.00 list pri ce. Call lor Quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM ti l 5:30 PM, Monday thru Friday.

BANKAMERICARD LongsEI •onlcs ~L'~
MAIL ORD EAS P O BOX lt34 7 BIRMINGHAM. AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMI NG HAM. ALABAMA 35233
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TEMPEST LCT-90S
AC/DC cassette player
The perfect machine lo r the Ham who
wants to improve his code speed. Just
put in a code tape (see list ings on this
page) and listen. • 100% eoue-etete
• Rotary knob ope ration . Complete
with batteries, earphone, and AC cord
• 6 voe jack.

24.95 Call for yours today.

~" ':':'!"i.. , ,
, ,
, ,

PANASONIC RQ-312S
recorder, VC-12 album,
& 10 C-60 cassettes
This package is jus t what you need lor
code practice o r making station recor­
d ings. The RQ-31 2S is a fu ll feat ure
A C /O C r ec ord er co m ple t e w ith
batteries, built-in mike. and AC cord .
The VC-12 album will store up to 12
cassettes . We g ive you 10 C-60
cassettes as a starter. All this fo r the
recor der's price alone!

49.95 Call fo r yours today.

-,

TUNE IN THE WORLD
WITH HAM RADIO
This nitty package will completely tn­
trococe you to Ham Radio. The book
will show you how to pass yo ur Novice
exam and set up your firs t station. The
code tape provides the necessary in­
struction in Morse Code. All con­
sidered, a great int roduction to Ham
Radi o.

7.00 Gall tor yours today.

4.95 each , all tour: 15,95.

4.95 each. Call l or yo urs today,

AMECO's code practice tapes: Junior
Code Course, 0 to 6 WPM; Advanced
Code Course, 6 ',1, to 16 WPM: Extra
Class Code Course, 13 to 22 WPM.
Instruction booklet included with each
course.

--:.,... .~

, ...,:. -73 and - ... _ •. '.... ..
AMECO
code practice tapes
73's "Bli tz" code practice tapes will
more than prepare you tor any FCC
exam. Available in tour speeds: 5,6, 13,
& 20 WPM . One tape for each speed,
one hour each.

• •

• ~ 1oI 0 VICI.-.::r.

I~,73's
Novice
Theory
Course
vou'u be amazed how easy it is to learn
the theory when yo u listen to th ese
tapes. Th ree tapes cover all Novice
Theory and one has questions and
answers from the latest Novice exams.
You can listen in your spare time and
breeze th ru th e exam.

15.95 Call fo r yours today.

•,

Good practice for increasing your code
speed . Booklet and two G-6O cassettes
with 30 min. each 01 5, 7'h, 10 & 13
WPM .

8.00 Call for yours today.

ARRL
CODE
KIT

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or ca ll 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

8J,luIAMERICARD LongsEle •DICS
MAIL O RDERS P O BOX 11347 BIRM INGHAM. AL 35202 • STREET ADDRESS 2608 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233
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.90

.75
2.50
4.95
5.95

1.25

2.50

1.60

4.95

4.75

5.95
5.95

4.95

4.95
3.50

Extra Class Q&A License Guide .
Mastering the Morse Code .
Radio Electronics Made Simple .
Amateur Rad io Theory Course .
Commercial Operator Theory Course .
Commercial O&A License Guide for

Elements 1. 2, & 9 .
Commercial O&A License Guide for

Element 3 .
Commercial O&A License Guide for

Element 4 .

Radio Publications, Inc.
Beam Antenna Handbook by William Orr,

W6SAr .
All About Cubical Quad Antennas by

William Orr, W6SAI .
The Truth About CB Antennas by Wil liam Orr,

W6SAI .
VHF Handbook by Will iam Orr, W6SAI .
Better Shortwave Reception by Will iam Orr.

W6SAI .
Eimac's Care and Feeding of Power

Grid Tubes .
W2AB's Second OP OX Aid .

5.00
2.00
3.00
4.00
3.00
4.00
3.00
1.50
3.00
7.00
7.00
7.50
8.00
5.00
4.00
4.00
2.00
3.00
3.00
3.00
1.50
.75

73 Publlcallons

Get the HAM RADIO BOOK you need today!
No waiting. Every listing below is in stock.
Ca ll Toll Free: 1-800-633-3410 today.

ARRL Publications

~rn~; r:~~n~ii~~SA~~~~~ ~ .~~~~ ~. ~~~.~~.:::::::::
Specialized Communications Techniques .
FM and Repeaters (for the Radio Amateur) .
Single Sideband (for the Rad io Amateur) .
The Rad io Amateur's VHF Manual .
A Course in Radio Fundamentals .
Learning the Radioteleg raph Code .
The Radio Amateu r's License Manual .
Solid-State Design for the Radio Amateur .
Tune-in the World with Ham Radio .
The Radio Amateur's Handbook .
ARRL Code Kit .
ARRL Antenna Book .
ARRL Elect ronics Data Book .
ARRL Ham Radio Operating Guide .
Learn ing to Work with Integrated Circuits .
Gettin~ to Know OSCAR from the Ground Up .
ARRL ref ix Map of the World .
UC/F Calculator .
Amateur Radio Station Log .
Amateur Radio Min i Log .

Amate ur Radio Novice Class Study Guide 4.95
General Class License Guide 5.95
Amateur Rad io Extra C lass License

Study Guide 5.95
VHF Anten na Handbook 4.95
How 10 Make Better QSL's 4.95
Coax Handbook 3.00

AMECO Publications
Novice/General Class Q&A License Guide 1.00
Advanced Class Q&A License Guide .90

Radio Amateur Callbook Publications
u.s. Radio Amateur Call book, 1978 14.95
OX Radio Amateur Callbook, 1978 13.95
Prefix Map of North America 1.25
Zone Pref ix Map of the World 1.25
Great Circle Chart of the World 1.25
Radio Amateur's Complete Map Library

(Includes: Prefix Map of the World, Great
Circle Chart of the World , Map of North
America, and World At las) 3.75

Radio Amateur's World At las 2.50

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday.

BAN~AM Eft lCAftD LongsElec •DICS ~l.~
MA il ORD ERS PO BOx 11347 BIRM INGHAM. AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIR MINGHAM, ALABAMA 35233
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Terry Weather-ley G3WDI
16 Beverley Court
Ce-Iron Colville
Lowesto/!, Suffolk
England

Roll Your Own QSL Cards

- - originality for rare ones!

T he QSL card is as old as
amateur radio itself, and

cards are as varied as the
operators and the gear they

use. This article describes a
method of photographically
home brewing cards that
stand out from the pack and

are very suitable for that
special contact. They also
might winkle out that card
from the rare OX station.

The technique is simple.
Ordinary darkroom equip­
ment is all that you need. The
process is based on "lith" and

I
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Now storks AMPHENOU

COAKIT

P.O. Box 101·A - Dumont, H. J. 0162B
C21

"line " film, together with lit h
developer. Advertise ments in
the photographic press shou ld
provide the names of suitable
suppliers of these materials.

Lith film is very contrastv
and produces pictures in two
tones - black and white.
Greys on th e o rigi nal pic tu re
arc thus rendered b lack or
white , accord ing to their
densi ty.

A suitable photograph for
a QSL card is ta ken or selec­
ted from the negative file. In
my case, a ph o to sho wing my
shack and " antenna farm"
was selected . A5 a normal
prin t this had been less than
successfu l, and it was in the
reject file . However, it was
most suitable to experiment
with. A prin t of suitable size
for a QS L card was made
fro m this negative o n a sheet
of lith film . The result, after
processing and drying (careful
use of a hair dr yer speeds up

the dryi ng), was a large black
a n d whit e t r an s parency
(Photo 1). Usi ng se lf-adhesive
letters, the callslgn and other
details were add ed to the
pi cture. In my case, a stri p
had been masked o n the left­
hand side for this purpose. A
contact negative was then
produced o n a sheet of line
film, and th e result is sho wn
in Photo 2.

The negative and posit ive
transparencies are no w taped
t o gether, sli ght ly out of
register, an d p ri n ted onto a
sheet of lith film. The result
is shown in Photo 3.

A n e gati ve IS then
pro duced from this print.
Using either the positive or
negative, prints are now made
onto normal photographi c
paper for use as QSL cards
(Photo 4 ). In my case, the
prints were stuck o nto a card,
and QS L info rmat ion was

written o n the bac k, since
wntmg directly o n the back
of photograp hs is d ifficult.

Some con trol over the
fin ished picture can be ex­
ercise d duri ng the processing
- unwanted detail can be
blacked out or scratched in.
The six over six in my picture
was scratched in wi th a pin,
when it disappeared into the
sky during processing.

Thi s process of tone sepa­
rat ion can be used with fil te rs
and colored paper to produce
exotic, if ex pensive, QSLs. At
G3 WDI these cards will be
rese rved for special contacts.
My first 2m contact with the
USA wi ll certainly receive
one, whi le G8HRF in the
next bloc k may no t! I will
watch my incoming QSLs
with interest. -

'3'



TV CAMERA
WITH ZOOM LENS

ONLY $149. COMPLETE

ADVANCED VIDEO
PRODUCTS

NOT A KIT

This new compact monochrome
TV camera is very rugged yet it
weighs only 2.7 Ibs. Use it with a
video tape recorder, for ATV,
SSTV, home security or dozens of
other uses. The output of the
FSl1 is sta ndard composite video:
I volt 75 ohm, negative sync. No
external drive is requi red for the
F511 . Use it indoors or outdoors.

Extra lighting is usually not re­
qui red as the F511 "sees" well in
normal room light. The F511 has
all solid state construction, except
for vidicon tube.
FUL LY GUARANTEED

CHECK THESE FEATURES: Dual Range ALC; Full 1:2 interlace, 525 line scan; pistol
grip or tripod mount; zoom lens: 9 to 30 mm f I:9; optical viewfinder; popular type 8844
vidicon: 15 foot cable and connectors included; close up and wide angle lenses available;
low power consumption: 350 rna at 18 vdc: can be run on batteries; sliding lens protector;
all manuals included . AVAILABLE FOR IMMEDIATE SHIPMENT.

73 de W6LVYr------------------------
I 731277 1
I ADVAl'OCED VIDEO PRODUCTS II 5835 HERMA, SAN JOSE, CA 95123 I
I A'S 1
I Plea", send F511 @$t49.oo I
I Name Calif I
I 1
I Address residents I
I 1
I City add 6'n% 1
I 1
I State Zip sales tax. I
~_________________ __J
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Phone Orders:
408-224-0606

COD Orders Accepted

We Stock
Video Tape Recorders,

RF Modulators, Video Tape
VTR to TV Interface Boards



VIDEO ACCESSORIES ADVANCED VIDEO
PRODUCTS

l\1a~netic T 3p.£ Memorex OUf Brand Used Ta~

\12 X 1200' on T' reels SI8.00 SIO.OO $4.00
V:z X 2400' on T" reels S27.00 SI8.00 S7.00

For Cartrlvislon VTR Memorex O E1\l Brand Used Ta~

60 minute S22.00 SI7.00 SIO.OO
100 minute S3J.00 S22.00 SI3.00

Rull YOOf Own and Sate
Cartrivision casettes for reloading: $6.00 each

7" reels for reel to reel VTR's: - - - - - - --- - - - - - - ----- $2.00 each
Bulk ta pe for VTR's 9,600')( W ' (used): --- ---- - - - - $1 5.00 each

Cartrbtslon 'f-ish Tank' electronics mod ule. Contains ad­
justable three output precision regulated power supply and
nearl y a thousand easily removed compo nents. l'C's, tran­
sistors. J .58 rnhz xtul, and hundreds of popular co mponent
values make this module a hand y source of inexpensive
parts. $20.00

Sci of 5 heads for
Cartrhi.",jon VT R - $211.011

Video ~Iodulalor Kit: com­
plete kit of parts for video
mod ulator: con vert a ny com­
posite video signal to RF o n
TV chan nel 2-6. Power re­
quirements 9-1 8 vdc. When
used with PSV I and FSH
co nverts any TV set into
CCTV system: S12.00

Wide An~le Lens

for FSn - $55.00

1'0"('1" Suppl) 1'5\'1 ­
For FSH camera; sup­
plies 18 vdc for FSH ,
provides video output.
S29.00

, OlN"-UP lens set for FSH ;
use a ny com binatio n o f
lenses to attain up to 6 X
magnification - SIO.(MI

We stock a com plete inventory o f Ca rt rivision parts
and accessories.

BANKAMERICARD-VISA-MASTE RCH ARG E

- - - ---- - - - - - - COU~~ ------- - -----,

------------- CO UPON ------------­
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73 Magazine Christmas Bonus

10% Discount on all o rders of S50.00 o r more.
This ofTer good o n all o rders placed before
J anuary I. 1978.

,,,,,,,,,,,

Interface Hoard ­
Co nvert your Bj W
o r colo r TV set into
a receiverI mo nito r:
inst ructio ns
provided - $65.1"1

Merry Christmas and a Happy New Year from W6LVY



Glide On Six

Pete Carr WB3BQO
329 Lillie Ave.
Ridgway PA J5853

A modified Windrifter sailplane with transparent yellow plastic
covering to showoff internal craftsmanship. Span is 99 inches.

distributes them to the servo­
motors. A pulse width
comparison circuit in each
servo determi nes where the
servo output arm is in re­
lation to where the incoming
pulse says the the pilot wants
it to be. The error voltage is
fed to a small dc motor which
moves the output arm and a
small potent iometer until the
error disappears. T here is one
servo each to control the
rudder, elevator, spoilers, an d
captive towhoo k on the air­
craft. Power for o peration is
supplied by AA size nlcads in
bot h t ransmitter and airborne
system, with a usabl e dura­
tion of three hours or so.

An interferi ng frequency
has the effect of lengthening
the data pulses fed to the
servos, causing them to run to
one end of the output arm
and spiral the aircraft into the
ground. Loss of radio contact
gene rally has the same effect,
in that the receive r age cranks
the i-f strip gains wide open
and ran do m noise tr iggers the
servos, all of which used to
occur with great regularity
when the rigs were on 11
meter CB. Although the 5
frequencies there were not
shared with "phone c ps," the
close proximit y and large
difference in power levels
made those cha nnels un­
usable.

The resulting crowdi ng in
the four meter band has re­
sulted in pressure on the FCC
to create a special code-free
RIC controller's license class
which would allow the pilots
of planes, cars, and boats to
pursue the hobby with re­
liabl e guidance systems. When
one co nsiders the damage or
injury which cou ld result
from the crash of an aircraft
weighing four to twelve
pounds diving to earth at a
hundred miles per hour, it's
easy to see why modelers an d
RIC equipmen t manufac­
turers are pushing for space
o n six meters.

The majority of modelers
are like most CBers, in that
their interest is in using the
rigs, not working on them.
There are many, however,
who would make fine

feet before a landing in the
grass at the pilo t's feet.

In addition to pleasant
Sunday afternoons at the
local meadow flyi ng for fun
and prac tice, the coming of
summer brings the contest
season, with trips to places
like Harr is Hill near Elmira,
New York, and the ro lling
fields of York, Pa. T here,
contestants numbering over
100 pilo ts and t heir planes
gather to see who can stay
aloft ten minutes precisely,
and then land in a fifty-foot
diameter circle for additional
points. The majority of these
planes are guided by four
meter RIC rigs o n 72 MH z,
requiring a Class C CB license.
But si nce there are only 7
cha nnels aut horized for RIC
usc, much ti me is wasted
waiting for your particular
channel to be clear. With 6 to
10 pilots on your channel,
the wait can be a long one.

The equipment functions
by digital pulse coding of the
transm it carrier consisting of
a cloc k pulse and addi tion al
data pulses . each of which
controls a specific aircraft
gu idance f unctio n. T he
superhet receiver detects the
pulse train and passes it to
the decoder, which divides up
the various data pulses and

that peace and quiet. While
other types of flying models
use radio control guidance,
none test the range of the
equipment and the vision of
the pilot like sailplanes. These
planes depend on the rising
air currents which drift down­
wind to sustain them, and
they must follow these
currents to gain altitude. This
results in flights that roa m all
over the sky in search of lift
and gently circling cli mbs to
heights of several thousand

radio control primer- -

R adlo-controtled model
sailp lanes and the six

meter band were made for
each other. We all know how
quiet the activity has been on
six since the dip in the sun­
spot cycle has chased all the
good OX away. Well, when
your twelve-foot-span sail­
plane is just a dot on the
distant horizon, and the rf
link that will guide it back
home is on ly 750 mill iwatts
into a crude rod type an­
tenna, you can appreciate all
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A "Hi-Pro" sailplane with molded fuselage and rudder. Wings
have large movable flaps to change the airfoil and aircraft
speed.

An all molded plastic and fiberglass model ofa KA-6 sailplane.
Span is 10M feet, weight is nearly 12 pounds - ready to fly.

amateurs, given some en­
couragement from local
hams. These Class C CBers
already have a good record of
compliance with FCC rules;
indeed , pi lots must show
their licenses in order to fl y
in contests. These pilots
would find that, in addition to
reliable model control, there
are some other, ra ther in­
teres ting things which the
ticket offers. All they need is
a little push in the right

-

direct ion . And in case yo u
t hi nk that big numbers are
important, there are over
61,000 members of the
Academy of Mode l Aero­
nautics, and 3 out of 4 of
them fl y Radio Control. It
would make a significant
increase to the amateur ranks
if this resource could be
tapped.

Which brings us back to
that o pen field in the sun­
shi ne and the sail plane flirting

with the puffy white clouds.
The confide nce that a ham rig
gives to the sport of gli der
fly ing contributes in large
part to the pleasure these
birds have to gi ve. To see
your own creat ion so at ho me
in the sky while it obeys the
smallest movement of yo ur
hands makes all the code
practice and radio theory
sess ions worthwhile. And at
day's end, when it's t ime to
key up the local repeater for
some friend ly rag chew, there

is no cnd of ways to work
model s and fl ying and infinite
descript ions of launches and
landings into the conver­
sation.

The next time you 're
dr iving down the road and see
someo ne out in a field flyi ng
his plane, stop and say hello.
He may be a four meter pilot
who might like to be a ham
or a ham who might give you
some stick t ime on his latest
creat ion. Either way, yo u
can' t lose t e

Dave Gray of £Imira, the contest director, ready to launch his
Hobie Hawk glider. This plane is sold through the Heathk it
catalog.

Dove Lear WA2£RM throws his Pierce Paragon sailplane off
the slope at Harris Hill. The horizon is over 8 miles aloWY and
the temperature that day was plus 16 degrees.
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$33.95 •
$2.00

WIRE WRAP TOOL WSU·30
WIUl' . URIP . t/IlWlWI ·" .!IS•
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!IO ~ $1 !iI5 lOUll ft 5'S 00
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CDMP U!TIME offers
A
Real Du n Clever
Enhancement to users of
IMSAl /AlTAI R Microprocessors

Computer Products
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• ' " .''' .... Ot • •",,-

1tlC'C'B!_...........,""
$415 EA.

••"'MuM IO D""""',, - ...

5 100 BUS COMPA TIBLE

TIME & CALE NDAR

You will want 10 know about the TIH Video to Televisior
Interface Kit.

No need to buy a separate Video Mon itor it you already
own a TV set. Just connect the HH between your systerr
vioec output and the TV set antenna terninate -c tnat's at.
there is to ii-to convert your TVset 10 a Video Monitor, anc
at a much lower cost!

Cllannl. F_ i 6dlU unl l ;Brtrldgn -$17 95 ea 01\1 _ ..... (1 ! ,..,....1
• • 011' _ SpIIIlIo (' 1 )

011 1_ lO: ·JIC·I~ lioIoor) 01" _ Sor<owot 12 _ I 0111 _ 0oסI..,., 1 1 2 _ 1____ 01'1 - "'-' 12 _ 1
0112-_",,-,,-, I_~ S2 -_ (2,.....

CATALOG FREE WITH $10.00 O RDER
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MICROCOM PUTER 8K STATIC RAM BOARD

$169.95
$139.95
$129.95

$199.95
$189.95
$169.95

KIT

ASSEMBLED 80 TESTED

* Will WO RK WITH NO FRONT PAN EL* FUll DOCU MENTATION* FUllY BUFFERED* SIOO DESIGN* ADEOUATElY BYPASSED* lOW POWER SCHOTTKY SUPPORT IC"S

,"'S.... / ...LT..IA5-100COMPATllIlE

JADEZ80
KIT

-with PROVISIONS for
ONBOARO 2708 and POWER ON JUMP

$135.00 EA. (2MHZ)

$149.95 EA. 14MHZ)

BARE BOARD $35.00

25005.
35005.
45005.

250n5.
35005.
45005.

lM$A,I ...LTA IR 8-100 COM PAT IBLE

JADE 8080A KIT

245.00
12 ,95
' .00
9.25

15 .95
15 .95
15 .95
15.95

10.95
29.95

'00
1.25,..
'OS
1.10
2,60
'00
1.15
aas
2.69

16.50
' .00
3.25

11.95
16.50
10 .2 5
2.85
4 ,25,'"
1.6 0
>.30

KIM

25·99,..
''''4 .10,,.
2.75
1. 15
>.30
a.ec
'''',~"z.as
3 .70

' 2 .50
16.95
11 .25
aos.'"2.10
1.75
1.45

loaDA SUPPORT DEVICES
8212 3.95
82H, 9 .95
8216 4,SO
822. 4 95
8Z28 a75
8 238 8 .00
8251 12.00
6253 28.00
825 5 12.00
8 251 25.00
8259 7$.00

WAV EFORM GEN ERATOR
BOJ8 4.00
MC4024 2.50
566 1.15

KIM·I
seoa
OS'"
6522
OS""""
6530-003

"""""6SJO-(ll'IS

USRT
5-2350
W01 8 71 B

TV
Game Chip

T MS1955 HL

Now Only
$10.95

1·Z4

' '''''''4.25
1.49
2.95
1.25,..
' .00
'00

17 .95
, .ec
'OS

12 .95
17 .9 5
11 .95

3.25
e.eo
2 .25,..
1.65

' .00
"00
"'00
38.00
...0
' 00
' .00

16.95
14 .9 5
' .00
4,25
2.10

STATIC RAMS
21L02 14501
21 L02 12Sll1
21Ll 1
1101 A
2101·1
2102
2102·1
2111·1
21 12·1
2114
31101
3107
<200A
4804/2114
510 1C·E
14C89
74 5201

"'"8S89
9102BPC

KEYBOARD CHI PS
AY5 ·2316 13.95
AY5 -3600 13.95

PROM'S
110 2A

"..
"""2716,.,,,
',"",0
5204AQ

' 83',,3<-,
825238
8251296
82238

UARrs
AY5- 10 13A 5.50
AY5-1014A 8 .95
TR ·1602A 5 .50
TMS-60 11 8.95
IM-&W2 10.80
1M-·640J 10 .90

FLOPPY DISCCONTROLLER
117 18 55.95
177 1S-01 59.95

MICROPROCESSOR'i
F-B 19.95
Z -8Q 25.00
Z4lOA lS.OO
COP I802CD 2"'.95
AM2901 22.95
6502 12.9 5
6800 19,9 5
1lOO8-1 8. 75
9080A 15.9!>
TMS-9900T L 89.95

6100SUPPORT
&alOP • .95
6820P 8.00
6828P 11.25
6834P 16 .95
6850P 9.95
6852P 11 .95
6860P 14.95
6862P 11.95
6880P 2.70

ZlD SUPPORT DEVICES
388\ 12.95
3882 12.95

F·' SUPPORT DEVICES
3851 \ • .95
3853 ' • .95

DYIlIAM1 C RAMS
1103 1.50
2104 • .50
210lA 3.15
21078 4.SO
21018-4 4.00
TMS4050 4.50
TM~ 4.50
4096 4.50
. 116 42.00
MM5 210 5.00
MM5280 6.00
MCM6605 6.00

CHARACTE R
GENERATORS

2513 UP 6 .75
251300WN 6.75
251JUP 15v1 9.95
:i'5IJDOWNISYI 10 .95
MCM6511 10 .80
MCM6S1 1A 10.80
MCM6572 10.80
MCM6S74 14.15
MCM6575 14.75

SHIFT REG ISTERS STATIC
25188 3.95
25JJV 2.00
TMSJQ02 1.00
TMSJ112 3.95

_ _____ __L:M~M="'="=:___....:' .=OO __... _
MISC. OTHE R COMPONENTS

NHOO2SCN 1.10 P·J408A s.cc
NHOO26CN 2.50 P"",201 4.95
N8T20 J.50 MM·5J20 1.50
N8T26 2.45 MM-5J69 1.110
14361 .90 OM·813O 2.90
OM8098 .90 OMS1Jl 2,15
1488 1.95 OM·88J l 2.50
1489 1.95 OM-8lI3J 2.50
D-3201A 2.00 OM·8835 2 .50
C-3404 3.95 SN14lS367 .90

SN74lSJ68 .90

$2 ,150

$1 ,130

$ 740

$ 280

$120

PerSci DISK AND CONTROLLER
Use t he PerSci Disk and Controller now with the
Info 2000 Adapter for the S-100 Bus.

INFO 2000 "SPECIAL"
(includes Model 277 Dual Drive, Model 1070
Controller, Case with power supply and fan ,
and cable) ,

Model 277 Dual Diskette Drive

Model 1070 Controller

Slimline case with power supply and fan

Adapt£'r Cor the S-100 Bus (Kit )------JADE PARALLEL/SERIAL
INTERFACE KIT

$124.95 KIT

_ WITH EIGHT lEVEl VECTOR INTERRUPT

$110.00 KIT

BARE BOARD $35.00

J.&.I»:E

~
Computer Products

• • 5351 WEST 14 4th S T R EET
.• LAWNDALE , CA LIFORNIA 90260

~ 12131679·3313
•

RETA I L STORE HOU RS M·F g., SAT. 9 -5

Di$countt llllail.ble at OEM Quan t ' t "~', Add S1.25
for Sh IppIng. Clhfo 'nia re,iden!s add 6% ~Ies t 'l< .

CATA LOG FR EE WITH $10.00 OR DER J6
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HOWiUd A. Moore KQHPF
J3356 W. Cenrer Drive
Lakewood CO 80228

..
..I wl ~ES TO

_cL_- t""'*'El. $ Wfl'QI

socket. I bought two of the
switches because, should a
switch fa il with use, [ might
not be able to fin d an exact
duplicate later.

Photo B shows a detail of
the switch in place, plugged
into a 16-pin IC socket which
is mounted on a small
piece of 10 x 10 perfboard.
The perfboard is supported
on two arms, which extend
from the small aluminum
bracket plate. My aluminum
bracket was cut from a junk
box - extruded alum inu m
Teectlon. A bracket made
fro m any piece of metal
would serve just as well.

A look at Photo C shows
the bottom of the transceiver
with the 8 hookup wires
soldered into position 13, in
my case. However, you can
use any cha nnel or switch
position you choose.

There is a ninth wire
required, which is attached to
the common channel position
you may choose, and which
goes down to the new switch
commo n bus.

In Photo D, the hookup
cables have been pushed aside
to expose the underside of
the b racket, perfboard,
socket, and switch combina­
tion. Here you will note that

•

,•

lIOTTOlO M I.
_ ., $ PS T \
TOM U TY1'[
DIf' '-oTt"

•

1 10 , .
l UT TO,,-

A where I chose to place this
switch . I chose a small,
Scposf tion SPST rocker
switch made by AMP Special
Industries . T his switch plugs
into a regular 16-pin IC

Fig. 1. A portion of the diode matrix program boord. The
8-wire cable is attached to channel 21, with the ninth wire
connecting the new switch assembly common bus to the
program board channel ·21 common bus. Note that your dip
switches will probably be numbered from I to 8. Thus, no. 1
switch will attach to no. DO program board hole, no. 2 switch
to no. 01 program board hole, etc. Thus, when setting up
frequency, you must remember to call no. 1 switch DO, no. 2
switch 01, etc. As you can see, this arranqement allowsyou to
switch in any combination ofdiodes on your selected channel.

programm ing board. It
follows naturally that, if one
could switch in various com­
binations at will, -then all of
the capabilities would be
possible.

The first problem was
whe re to put such a switch,
so that it could be always
available and wouldn't be
dangling on a cable some­
where. You will see in Photo

Photo A.

More IC-225

add a programming switch- -

PhotOi by Dale Andrews

I have found the following
modification of the

lcom 22S to perform in an
entirely satisfactory manner,
and to add considerably to
the practical capabilities of
this mach ine. As you who
already own one know, all of
the possible freque ncies may
be obtained by utilizing
various combinations of
d lodes soldered into the
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Photo C.

a com mon bare wire was bent
and installed between the two
rows of socket pins. The
bent-down ends of this wi re
were epoxied to the perf­
board. Eight diodes were
installed, with the cat hode
(banded ) ends going to each
of the eight socket positions
on the right, the anode ends
going to the common bus
wire, and, you can also see,
the ninth wire, menti oned
above, attached to the c0IT!­
man bus. The eight wires
going to the program board
are attac hed, one to each
socket pin in the left-hand
run. Be sure to ident ify the
wire for insta llation in the
proper holes of the program­
ming board.

Construction Hints
The bracket, Ie socket,

switch, bus bar, diodes, and
wiri ng were all constructed
outside the cabinet. The
switches, diodes, and wires
were all tested for conti nuity
before installation.

The entire bracket assem­
bly was then installed and
epoxied to the circuit board
and t ransfo rmer can, as
shown in Photo B. Note that
this assembly was positioned
far enough to the left of the
machine, or towards the top
of Photo B, to allow access to
the meter pilot light. The
perfboard is also epoxied to
the bracke t arms. The socket
itself is held by the solde r on
its pins below.

The bracket must be so
sized as to posit ion the top of
the body of the switch level
with the underside of the
transceive r cover plate, allow­
ing the rockers to extend into
the opening. After the switch
was in place, with careful
measuring, a recta ngularly­
shaped hole was cut in the
cover plate. This hole was
filed to size, and, as you see
in Photo A, I touched up the
raw metal edges with paint
and used bright red tape to
set it off.

I hope, wi th the above

description and accompany­
ing photos, that you will be
able to insta ll a simila r im­
provement on your lcom
225 and will enjoy using it as
much as I have . Of course, I

recommend installing diodes
permanently fo r those chan­
nel s you use frequently, but
this little ga dget will get you
into all the others when you
want to.•

Photo B. Photo D.
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Frequency

Amplitude

A nyo ne who has used a
spectrum analyze r for

checking the freque ncy re­
sponse of audio or rf fi lters
quickly appreciates its great
convenience. Filter values can
be changed, and you note
instant ly the effec t upon the
selectivity, the change in cut­
off frequencies, etc. But, even
when using a $12,000 profes­
sional instr ument, you often
fi nd it desirabl e to switch it
into a manual scan mode. In
this mode, you turn a single

73 Magazine Staff loscope and use an extemal
vol tage to move the trace
horizo ntally, at the same time
that the frequency being fed
into the circui t under test is
varied. F ig. 1 prese nts the
main idea. If you can simul­
taneo usly use one hand to
rotate the frequency cont rol
knob on the signal generator,
and the other hand to rotate
the potent iometer connected
to the battery, an amplitude
versus frequ ency display is
crea ted. Stoppi ng at any
given point, you can tem­
porarily use paper tape on the
oscilloscope face to mark
down the frequency, and th us
calibrate the hori zontal fre­
quency li ne o n the oscillo­
scope.

In practice, you need to
add a feature to the signal
generator so it provi des t he
horizo ntal control voltage ­
in o rde r to make the scheme
a practical reality, as only one
kno b is rotated. The practical
details for accomplishing this
depend upon the equipment
being used.

For instan ce, o ne setup on
which th is scheme was tr ied
utili zed a 3" scope and a
Southwest Technical Prod­
ucts fu nctio n generaton The
horizo nta l swe e p was
switched to "external," and
the horizontal posi tion con­
trol used to move the dot on
the oscilloscope screen to the
e xt rc me left. The n, by
appl ying a variable de voltage
to the external horizontal in­
put terminals, it was deter­
mined that the voltage had to
vary fro m 1 to 9 volts to
move the dot completely
across the screen. The func­
tion generator uses a single

was the idea responsible for
the simple adapter described
in this articl e. Th is adapter
uses a signal generator and
oscillosco pe combination. It
will not turn them into any­
thi ng near the equ al of a
$12,000 instrument, but it
does provide an extremely
useful method to develop a
simpl ified amplit ude versus
frequency display on an oscil­
loscope .

The idea is to tu rn off the
horizontal sweep o n the oscll-

vs.

spectrum analyzer

kno b, which varies the fre­
quency being fed into a filter
under test and simultaneously
moves the spectrum analyzer
d isplay alo ng its horizontal
(freque ncy) axis. So, as you
manually turn the knob, you
can note, at any given fre­
q uency, the displayed ampli­
tude, or, conversely, you can
look for cha nges in amplitude
and note at what frequency
they occur.

The manual scan featu re
on professional instru ments

man'spoor- -

0GU ERA TOfI
C, ~e\l' T

0 \I ~ C'[ ~
~f~lre s r "

H()~ ll

"

of l---

"
L

I

Fig. 1. Basic idea for setting up a m an ual scan system with a
stanat generator and an oscilloscope.

Fig. 2. This simple adapter circuit can be added to an
audio-type generator which uses a potentiometer for its
frequency control element.
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•

Fig. 3. Bridge circuit to of/o w better control o l..t?r setting point
on signal generator scale where scanning starts across oscillo­
scope.

It displays only a sim ple plot
of amplitude versus fre­
quency for a circuit under
test. Man y o ther things. such
as ph ase shifts, m ight be
taking place in the circu it
wh ich yo u would not be
aware of. Neverthel ess, for
someone who likes to experi­
men t or needs to adjust
simple tun ed circuits or
filters, this simple ada pter
will give you a litt le and very
useful hint of what life would
be like with a $12,000
He w le tt -Packard spectrum
analyzer on your bench. -

.- ,~"

1('HOOM~TE~ _____
SU'E SNAF1 l llA~.NCEO

GE NE~ATO~ ."EO CON1~OL '00 1< ~.
',0[ ..1

t-

,- '00 '

"O ~' l . ' ..
ON SCOPE I

both above and below the
center line on t he oscillo­
scope as it moves across t he
oscilloscope screen . You can
ad just the vertical posit ion
control o n the oscilloscope,
so o nly the top. " half" of the
display shows. This does get a
bit closer to a real spec trum
analyzer display. But, de­
pend ing upon the ci rcuit
under test, it may hide nega­
t ive pea k clipping ta ki ng
place in a ci rcuit.

You sho uld neither over­
estimate no r underestima te
the usefulness of th is adapter.

""..
'"'"

oscilloscope screen, as the
signal generator is o nly tuned
across a narro w par t of its
freq uency cove rage on a given
band. A higher de voltage to
the control po tentiome ter
will allow the potentiometer
to sweep across the required
voltage range over less of its
rota tional range. A bct ter
solu t ion is to make the con­
tro l potentiomete r part of a
resistive Wheatstone br idge.
The bridge can be balanced at
any given point, as the con­
trol po tentiometer is rotated,
and th e scan across the osc il­
losco pe screen is started at
that poin t. A typical ci rcuit is
shown in Fig. 3. Further­
more, by making the de volt­
age to the bridge variable,
you could expand or con­
stri ct the width o f the scan.
An ult imate embe ll ishme nt
might be to add a varia ble
gain, de voltage amplif ier to
the output of the bridge cir­
cu it. The display, wh ic h you
see o n the screen as a circui t
is tested, will be a ver tical
line, changi ng in amplitude

10k potentiometer as a fre­
q uency control. T his poten­
tiometer was replaced by a
du al 10 k unit, as shown in
Fig_ 2. Th e two 1k PC poten­
t io me te r s si mp ly allow
trimming up of the voltage
range covered by the 10k
potentio meter, so the dot on
the osc ill o sc ope scree n moves
exactly fr om extreme left to
extr eme right, as the gen­
era tor is turned through one
freque ncy range.

A similar scheme ca n be
appl ied to other genera tors,
even those using a var iable
capacitor as a fr equency co n­
t rol cle ment. T he only pro b­
lem which must be solved in
each individual case is the
mechanical coupling of a
potent iometer to the shaft of
the frequency contro l ele­
me nt in the generator.

You coul d add fur ther re­
fineme nts to the basic idea,
depend ing upon need and the
specific equipment involved.
For instance, it might be
desired to scan across th e
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Dexter S . French, Jr. K4TSY
J42 Stoney Ridge Dr.
Lon'lWood FL 32150

- - generate some 10m acti vity !

An Auto CQ ?

has two modes of operation .
The first develops the tone
and mixes it with the micro­
phone audio to be recorde d.
The second mode, playback,
detects the tone fro m the
playback audio, as ou tlined
above, and activates a fli p­
flop to control the trans­
mitter.

In the record mode, the
555 to ne generator deve lops a
4 kHz square wave. Th is is
keyed by unsh orting the
t iming capaci tor, C1 , with 5l.
The square wave is fed to an
active filter A1. This 4 kHz
active bandpass filter provides
a clean sinusoid to mix wi th
the voice audio for the
record ing.

In th e playback mode, the
audio from the recorder is fed
into the active filter , and the
tone is separated and de­
tected. The rectifier/filter on
the output of Al also inte­
grates or sums the tone. This
means that the to ne must be
detected and remain so fo r a
certai n min imum time. After
about a second or so (de­
pending upon the playback
amplitude of the tone), the
reference threshold of the
second 741 (A2) is reached,
and, acting as a comparator,
it flip s from a high (+) to a
low (~) output voltage. This
vol tage cloc ks the flip-flop to
its o pposite state. The output
of the 948 drives the tran­
sistor, which in turn activates
a small relay to key the t rans­
mi tter PIT line.

To prevent aud io feed­
through to the transceiver
spea ker, the audio to the
mike jack is shorted to
grou nd by C3 when Q2 co n­
ducts during receive. This
short is released in transmit
to pass audio on to the mike
jack on the transmi tter. The
normall y o pen side of 51
serves to reset the 948 fl ip­
flop, just in case the PTT line
gets stuck in transmit. 52
shifts audio control from the
auto CQer to the station
microphone. Just reme mber
to opera te 52 when you
answer someone!

Building It

I built the circuit on

flop, in turn , drives a relay to
activate the PIT line in the
transmitter. A 4 k Hz tone
was chosen because it fa lls
about an octave above t he
bandpass of 55B transceivers
available today and, thus, is
not transmitted . The tone
from the tape o n playback is
first applied to an act ive
filter , Al, whose narrow
bandpass is centered on 4
kHz. The output of this filter
is rectified by CRl and
averaged by C2_ The result ing
de voltage is fed to com­
parator A2, whose output
clocks th e 948 flip-fl op for
on-off contro l of the PIT
li ne.

The resul t of this is that
the state of the 948 is
changed only when a tone is
detected. The t ransmitter is
thu s protected fro m nuisance
tripping.

Basics

The ci rcuit shown in Fig. 2

!::::PTT

CQer described below.
Certain requ irements for

this magic machine were
immediately se t forth :

1. The device must be
Immune to am bient
norse.
2. Any tone used must
not be transmitted.
3. The circuitry must
include capab ility to
make the control tape.
4 . The aut omatic
operation must be easy
to cancel.
To ma ke all this happen ,

the block d iagram shown in
Fig. 1 shows briefly how the
auto CQer works. A tone o n
the tape is detected and
cloc ks a fl ip-flop. The flip-

.. ",.. ,.. -- I t Q
COOO........TOfI ,.,

L;'" TO T"P~ I~ PU TTI..E~

How About

Fig. 1.

H O W man y t imes have
you tuned across 10

meters an d wondered if it was
really dead ? I used to si t
down and call CQ for a while,
until I got tired of it or else
got hoarse. Wouldn't it be
nice if I could call CQ auto­
matically? Then I could
spend the time more con­
struct ively, and I just might
beat a hole in the band!

I could use a tape and
operate VOX I

, but this
would be plagued by nuisance
tripping as I shuffled pape rs
or stumbled arou nd the
shack. No - I mus t have a
mor e sophisticated solut ion!
And so was born the tone­
actuated, tape-dr iven auto
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To answer a call, just
switch 52, shut off the re­
corder (you might do this
with another position on 52,
if your recorder is equipped
wi th a remote jack), an d
ope rate your rig normall y.

The re li ab ility of this
machine has bee n excellent.
After about 18 months of use
on the air, the only pro blem
has been when the recorder
batteries ru n low, and the
tone frequ ency sh ifts and
goes undetected . It is for t his
reason th at the reset switch,
Sl , was included, just in case
the transmitter gets stuck.

Si nce I've bu ilt this device,
I can't imagine not having it.
It actually is my way of
havi ng a beacon o n 10
meters, to which I am so
devoted . You can hear what
is being transmitted , and so
can catch it if anything goes
haywire. I hope that the
ut ility o f this mach ine will
prov ide you with more time
to really enjoy this great
hobby of ours. -

R'"Itf""C8

I Fischer. " Bring a Dead Band to
Life," 13 Magazine , December.
1976 , p. 125.

•
I • 00. '

•
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You will need about 3
seconds of to ne (just to be
safe) to activate the flip-flo p,
so plan accordingly. I made
my tape on a 3o.second CQ,
3o.second listen program, but
this is offered only as a
star ting point. Just rem ember
to give the tone at the
beginning and at the end of
the CQ,

To use the CQer is even
easier. Plug the transmitter
mike input, Pl, into the
transm itter an d the station
mike into J1. The tape re­
corder speaker output plugs
into the tape outpu t jack, J2.
Set the playback volume to
trip the PTT in about 1 to 2
seco nds, but no t so high as to
ove rmodulate. If t he recorde d
audio of tone and CQ are of
the same relative level, it will
be possible to achieve the
right balance of playback
volume and mike gain on the
transmitter.

On the a ir, set 52, punch
up playback and sit back and
relax. Even th ough the band
may be dead , at least a ll
you're doing is wearing o ut
the tape and not your vocal
cords!

Fig. 2.

before the output changes
state. The reverse is also true.
If the input starts above
0.445 volts, it must fall below
0.355 vol ts (0.4 - .09/2) for
the output to cha nge.

A word o f caut ion in su b­
st ituti ng part s: The 948 flip ·
flo p clocks at a threshold
voltage and is, therefore, not
dependent on the rise and fall
ti mes of its clock signal. A JK
TTL flip-flop like the 7473
should be cloc ked with a fall
tim e o f, at most , 30 ns. The
ou tput sl ue rate of the 741 is
much too slow at 30 IlS. The
transistors, on the other
han d, can be any common
NPN. The 2N2222 is a good
choice because of its pri ce
and availab ility.

My intent is not to limit
substitutions, but rather to
provide a starting place for
the experimen ter. A little
thought given to certain sub­
st itut ions will save a cor­
respon ding amount of grief
later on.

The simple power supply
is shown in Fig. 3.

Ho w To Use It

The first ste p to using the
auto CQer on the air is to
make the ta pe. Plug the tape
input , Pl , into the mi ke input
of the tape recorder and a
micro pho ne into the audio
inpu t on the CQe r. Now
you 're set to record the tape.

vectorboard, and the layo ut
is not cri t ical a t al l. However,
I have found that if the part
locat ions follow th e way the
schematic is drawn , it is a lot
easier to troubleshoot later
on . In ad dition, inputs and
outputs fall to the edges of
the board more readil y.

A word abou t parts : The
741 o perational amplifier was
chosen for its ease o f use and
procurement . The 948 fl ip­
flo p, tho ugh an old DTL de­
vice, is hard to beat a t 20¢
from James El ectro nics.

Care and Feeding

My au dio input is from a
com pressor which puts out
.25 volts p-p. The mixing
resistors are set to divide this
audio down to the proper
level for the recorder inp ut.
The same goes for the tone
level. It may be necessary to
adjust R2 so as not to over­
drive the tape recorde r. The
spea ker output o f the tape
recorder feeds th e audi o to
A1. The au dio level at the
output of A1 determines if,
or at what t ime delay, the
comparator, A2, switches. A
little experi mentation may be
necessary here to determi ne
the required aud io o utpu t
level for a one or two second
delay. This delay provides
furt her noise im munity. If a
scope is available, 2.5 V pop
at A1 is sufficien t. Any more
output volume th an that may
well over load and distort the
voice audio into th e t ran s­
mi tter.

Set the tone frequency by
measuring the de voltage on
C2. Use a VTVM o r other
high impedance volt meter,
and ad just th e value of R1 for
maximum deflection. The
response is slow, so wai t for
the vo ltage to stabilize. The
voltage shoul d be greate r than
about 0.4 volts de for the
comparator to ope rate.

T he co m pa ra to r has
positive feedback around it to
provide a noise margin of 90
mV, which resul ts from the
hysteresis. Th is mean s that
with a threshold of, say, 0 .4
volts, the input voltage must
get to 0 .445 V (0.4 + .09/2)
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tame the croak

SSB For the

Carl C. Dt omeJ1er W5JJ
5824 N.W. 58 Street
Wart Acres OK 73122

- -

T he Yaesu F RG·7 is a
remarkably good re­

ceiver for "all-wave" recep­
t ion of AM or rad io te leg­
raph y. It falls shan, however,
of being good for SSB recep­
.t ion, unless yo u have o ne of
the new model s featuring a
fi ne tu ning con trol. Th is
article is ad dressed to the
owners of FRG·7s having
serial numbers between
502001 to 505999 or be­
tween 060001 to 072000. If
you have one, read on.

For $7_25 you can buy a
mod ificat ion kit fro m Yaesu.
I did. You sho uld n't. Wh y?
Except fo r matching kno bs,
you can buy the needed parts
(if yo u can't find them in
your junk box) for a small
fraction of the cost of the
modification kit.

You need just two items.
One is a small variable capac­
itor, small in physical size as
wel l as in capacitance. The
latter should be somewhere
around 5 pF - not muc h
more, no t much less. It
sho uld have a shaft about one
inch long (2.5 mm ) and must

' 44

be of the single-hole mount
type. The other item is a
knob to fit the shaft o f the
variable capacitor. If you
have a choice, get on e with a
dot or other type of position
indicator . If you're a purist,
buy a replacement fo r the
volume control of you r
FRG-7. It 's a bit la rge, but
it 'll match.

Now you're ready to dis­
sect your FRG-7. You'll need
a Phill ips , or Reed Prince,
type screwdriver and a JI,.-inch
nutdriver. With the latter,
take out the two screws along
the bo ttom rear li p of the
cab inet. With the for mer, re­
move th e six small screws
around the fro nt edge of the
cabinet and the one small
screw at the top of the rear
edge. Now, slip the chassis
forward out of the cabinet.

Use a small, blade-type
screwdriver to loosen the set­
screws, and then remove all
the control knobs. Then use
the Phillips screwdriver to re­
move the three screws re­
tain ing th e escutc heon pla te.

Wit h th e sli m mest

~~Frog"

soldering iron you can find,
uns o ld e r the two wires
leading to the " Lock" lamp.
Then remove the nut from
the " Mo de " switch. Next,
take out the four screws that
hold the extern al front panel
to the inner one. Slip off the
pane l, and prepare to do

. .
some prec ise measuring.

If you have a metric rule,
as everyone should, use the
following, figures. Otherwise
convert them to inches,

From the right-hand edge
of the fro nt panel, measure in
14.4 em. Then, from the
bottom edge, measure up 6.2
cm. Mark the inte rsect io n,
and drill a very small ho le,
barely thro ugh the panel.
Pause there, turn the panel
over, and carefully cu t out
t he padding around the hole
you just drilled, removing
enough to leave a clear spot
about 18 mm in diameter,
centered on the hole in the
paneL

Put the outer panel back
on the receiver, and run the
drill t hrough the hole just far
eno ugh to clea rly mark the

spot to drill through the inner
panel. Remove the outer
panel, and drill the inner one.
Make a hole just large enough
to mount the variable capac­
itor. The one I got from
Yaesu required a 7.5 mm
(about 5/16 inch) hole. Note
tha t yo u'll need a semi­
circular bushing between the
capacitor and the panel ; the
speaker mount intru des into
the space needed for the 'a­
pacitor. This is easily made.

While you're drilling, en­
large the hole through the
front panel to 14 mm (about
9116 inch).

After you've mounted the
variable cap acl tor a nd
screwed tight its retaini ng
nut, re place the front panel
and also the escutcheo n plate.
Don 't forge t to reatt ach the
two wires to the " Loc k"
lamp or to replace the nu t on
the " Mode" switch! Very
carefully set the plates of the
variable capacitor to half
mesh. Then attach the con­
trol knob, having the dot or
pointer straight up. Replace
all control knobs.

If you bought the Yaesu
modification kit, do not in­
stall the 33 pF capacitor in
place of the 51 pf capacitor
C-458.

Note the printed circuit
board just behind and a bit to
the righ t of the variable '3­

pacitor you just installed. All
the parts you'll be concerned
with are located close to­
gether on the corner of the
board that's next to the vari­
able capacitor. The parts
ident ifica tion numbers are
marked on the boa rd, but
you must look closelv to see
them. Lo cat e T-403, a trans­
for mer in a tiny square can.
Th en spot TC-403, an adjust­
able capaci tor just to the left
of T-403 and a bit behind it.
Look a bit behind TC-403,
and spot the two terminals to
which are attached wires run­
ning down under the chassis
to the main variable tuning
capacitor. The rearmost of
these two terminals is the
"ground" one. The foremost
one is " hot."

Now run wires from the
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Beat the Books

variabl e capaci tor you in­
stalled over to these two ter­
minal posts, be ing careful, of
course, to hook the rotor to
the rearmost and the stator to
the fo remost!

If you bought Yaesu's kit ,
now you're rea dy to fi le the
provided instruc t ion sheet
very carefully in the waste­
basket, and get out th e in­
struct io n ma nual that ca me
with your FRG-7 , Turn to
page 12 o f your manual.
Look under the heading
"Main Tuning Dial, T-403,

T here comes a t ime in
every kid's life when he

wants more ou t of study hall
than just st udying. My time
came about two weeks ago,
and being a ham , I natu rally
wanted to do someth ing with
radi o. I knew fro m the sta rt
t hat it would be hard, for Ma
(as we had nicknamed o ur
teacher ) had an eagle's eye
that could weed o ut a well·
hidden game of solitaire in a
class of 55. An yway, I began
to thin k of ways to outwit
Ma and still have fun. A code
practice oscillator was ou t, as
I had already bored mysel f to
tear s tapping o ut English
assignments on the de sk with
my pencil. Of cou rse , t he
ult imate goal wou ld be a QSO
with a portabl e transceiver,
but it seemed a little far­
fetched a t the tim e. But the
more I tho ught of it, t he
more feasi ble it sounded. The
walls of the st udy hall were
made of wood a nd plaster,
easily penetrated by rad io
waves.

I began my search fo r a
sui ta b le batter y -powered
QR P transmitter. Thi s proved
e as y , f or th e se co n d
magazine I looked a t was the
Januar y, 1977, issue of 73,
wh ich contai ned a dandy
little portable transisto r QRP
t ransmitter , easy to con­
struct, an d, from the descrip­
t ion by the author, pretty
potent at getting those waves
into the sky.

Having decided o n a trans­
mitter , I was then faced by
the di lemma of what to house
the thing in. It must be

TC-4D3 ." I q uote:

" The followi ng alignment
should be done after warm-up
of the receiver.

"Set the dial hairline to
t he center of the dial
window. When the main
tuning dia l is rotated unt il it
sto ps over the 1000° scale
mark, the delta mar k shoul d
be with in 5 mm of the hair­
line.

"Set the Mode switch to
lsb and the MHz dial to 0° .
Set the main tun ing dial to

o
1000 ; a beat tone may be

i ncon sp! c uous, but large
enough to handle the t rans­
ceiver and batteries, which
amou nted to q uite a load . I
decided on a card fili ng box,
for these were a fai rly com­
mon sigh t at school.

Fo r a receiver, I decided
on a converter fo r a broadcast
band radio with an earphone
attachme nt. I wasn 't ta king
any chances with Ma, who
had the ears (and the temper'
men t ) o f a wildcat. The
pocket radi o co nvenien tly fi t
inside the lid of the card fil e
box with a bit of dou ble­
sided foam tape.

I t hen constructed an
aluminu m chassis to fit the
box , and on this I mounted
the transm itte r, which con­
sisted of a transistor oscillator
and a tuned circui t tuned to
40 meters, the chosen band.
The BC converte r was a bit
tougher, as a bfo had to be
constructed to take in the

heard. Adjust T -403 until t he
beat is heard and is brought
to zero beat. Set the main
tuning dial to 0° , and adjust
TC-403 for zero beat. Repeat
these two procedures until
zero beat is obtained at both
0° and 10 00° ."

The proced ure in the
ma nual works quite well. The
one co ntai ned in the inst ruc­
tion sheet is utterly worth­
less !

The addition of the fine­
tun ing control makes the
F RG-7 quite easy to usc for

signa ls with ou t the tones
sounding li ke pure ac.

But eventually everything
was straightened out and
ready for in it ial testing. I
plugged in a 40 meter crystal,
plugged in a dipole, and
fli pped her on. A little tuning
later, and the receiver began
hau ling in all sorts of signals,
an d with my station receiver,
I roughly ca librated the dial.
The transmitte r really bla red
aw ay on my station trans­
ce iver. Finally, afte r a gru­
eling two hour slop-together
job, all was ready. The next
day, afte r breakfast, I tucked
away a tiny ear phone,
grabbed my 98t " Junior"
code key (I wonder how
many old-timers still use
those things), snatched a long
wire antenna with a phone
plu g at one end and an alii­
gator clip a t the other, and
smuggled the whole mess out
the door past my mother .

SSB recept ion. More selec­
t lVl t Y might be desired.
Should you feel you need
that extra selectivity, read the
article by Ron Risher
VK30M in the March, 1977,
issue of Amateur Radio. He
desc ri bes a non bu tcher ing
operation, one using a spare
dec k on an existi ng switch to
select an alternate fil t er, con­
s ist ing of four cascaded
SFD-455- B soli d state f ilter s
li nked by small coupling ca­
paci tors. I haven' t t ried it,
but it sou nds intriguing! •

Kurt Bjorn WB9YKR
1874 Big Oak Circle
Norlhbrook IL 60062

Wh en I got into study hall
that day, I sat in the back
row where there was a radio
ator fo r a grou nding, and
connected the transce iver. I
didn't have the slightes t idea
about where to connect the
antenna, and glanced around
for a support. I ended
up connecting it to a
vacant desk three seats to the
right. I ran the earp hone up
my shi rt. Even Ma doesn' t
have x-ray vision. I turned
everything on , and imme­
di a t e ly ze roe d i n o n
WB9 - - - calli ng CQ, 59 . I
answered him, hoping the key
clicks (au d io, not rf)
wou ldn't be noticed. To my
great joy, he came back TNX,
OM. UR RST IS 369. NAM E
IS.. . Immedia tely my mind
soared. Mini rotary beams!
OX! SS Bl Maybe later , that
W8 is reall y giving me QRM . I
migh t lose my first stu dy hall
QSO! -
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i:::::FhD RANDOM WIRE ANTENNA TUNER

only $29.95
All band operation (160-10 meters) home operation . Creat for apart- X 3." Built-in neon tune-up indi­
with any random length of wire. ments and hotel rooms-simply cator. 50-239 connector. Attract­
200 watt output power cape- run a wire inside, out a window, or ive bronze finished enclosure.
bilitv-will work with virtually any anyplace available. Toroid induct-
transceiver. Ideal for portable or or for small size: 4-1/4" X 2-3/6"

sst t-3
IMPEDANCE TRANSFORMER
Matches 52 ohm coax to the lower impedance of a mobile
whip or vertical. 12 position switch with taps spread
between 3 and 52 ohms. Broadband from 1-30 MHz. Will
work with virtually any transceiver -300 wattoutput power
capability. 50-239 connectors . Toroid inductor for small
size: 2-3/4" X X· X 2-1/4" Attractive bronze finish .

only $19.95
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T-2 ULTRA TUNER

Tunes ou t $ WR on any coax fed antenna as well as random
wi res. Wor ks grea t on all bands (160-10 meters) with any
transceiver runnin g up to 200 watts power output .

Increases usable bandwidth of any an tenna. Tunes out SWR
on mobile whips from inside your car.

Uses toroid ind uctor and specially made capaci to rs for
small size: 5!4" x 2lt!" x 2V2 ." Rugged, ye t co mpact.
Attractive bronze finished e nclosure. 50 -239 coax con­
nectors are used for transmitter in pu t and coax fed
antennas. Convenient bindi ng posts are provided for ran­
dom wire and ground connections.

STATE

o SST T-3 reg. $19.95
PLEASE ADD $2 PER ITEM FOR SHIPPING.

SPECIAL 10% OFF COUPON SALE
Send the coupon below with your SST dealer. For phone orders, just
order and take 10% off our regular mention the coupon for the dis-
prices. Or, take the coup;;;o::.:n~to~~a~n~~c;;;o;.:;:u::;n:.:.t;,,' ~ ~~~_

CHECK MODEL(S) DESIRED AND TAKE 10% OFF
REGULAR PRICES:
o SST T-1 REG. $29.95
o SST T-2 REG. $49.95

NAME
ADDRESS
CITY

GUARANTEE
All SST products are guaran teed fo r 1 year. In addition, they may
be returned with in 10 days for a full refund (less sh ipping) if

you are not satisf ied for any reason. Please add S2 for shipping
and handli ng. Ca lif. residents, please add sa les tax. COD orders
O K by phone.

ELECTRONICS
P. O .BOX 1 L A WNDALE, CALIF.
9 0 2 6 0 · (213) 376 - 5 B 8 7 810
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Bullet MK-03 Clock- Timer completed and ready for instal/at ion in aircraft instrument case.
Digital readout board is attached to plastic escutcheon.

A. A. Wick s W6SWZ
30646 Rigger Road
Agow-a CA 9130J

Those Clock Kits

case for use in a sailplane
(gli der). This was an old al­
t imeter case, as shown in the
photo. Doing this required a
fair amount of ingenuity, but
the result was ve ry satis­
factory. Others may wish to
use a larger, less difficult
package, and, if panel space is
available, as at a fixed station
insta ll at ion, larger switches
and layout would be more
convenient.

The printed circuit boards
for this kit include a six-digit
readout b oard (allowing
the FND-70 0.5-inch readouts
to be directly soldered to the
board), a mai n clock-timer
board, and a tlmebase board.
The latter uses a ceramic
resonator as its standard , and
a CD4060 CMOS as a
14- stage binary counter!
oscillator. The oscillator fre­
quency is divided by 213 to
produce the output fre­
quency (50 Hz in this in­
stance). My scope sho wed the
output of this oscillator to be
an excellent 4.9 volts square
wave. Bullet advertises this
oscillator kit as being avail­
able as a separate item,
incidenta lly.

The main clock-timer
board is standard, as far as
digit drivers are concerned.
However, the board uses two
50252 28-pin ICs, stacked in
parallel, to accomplish the
separate clock and timer
functions.

The clock chip (bottom)
operates as a norm al 24-hour
six-digi t display ctock. The
timer chip (upper) operates
as a 24-h our six-digit displ ay
elapsed time ind icator. As
received, the two chips are
piggy-backed together, wi th
the pins, which are parallel ed
in operation, already soldered
together by the ki t supplier.
No soldering to the pins is
required, as the dual IC is
eventually installed in a DIP
socket, which the user has
previously soldered to the
board. Connections to the
top chip which are req uired
are made with sli p-on con­
nector s (no t su pp lied).

Components in the ki t
appear to be of good qual ity,
and, fo r the must part, are

station power supply is all
that is required for fixed use.
A power supply for th is pur'
pose is available from the kit
supplie r.

The ki t, as received from
Bullet, contains all part s, ex­
cept swi tches and a case, to
make a wor king clock-timer.
The lack of case and switches
allows you to design the en­
closure and panel to suit your
exact needs. In my case, the
objective was to place the
entire assembled unit inside a
standard aircraft instrume nt

from others that arc available.
Although this clock may

have its pri mary application
in cars, boats, and pl anes
(FAA certificatio n may be
required ), its compactness
and features have a number
of good applications in the
ham or CB shack. OSCAR
buffs wi ll find it ideal for
alert ing them to the next
pass, as the quick-setting
alarm feature enhances this
type of usc. Power supply
voltage requ irement is 9 to 18
volts de ; thus a simple base

check out the MK-03!- -

T he current plethora of
d igi tal readou t clock

ki ts makes it very difficult for
the potential buyer to decide
whic h is the one best suited
for his needs. O ne of the
many that are presently avail­
able, and which has not been
advertised to any grea t extent
by its suppli ers, is the MK-03
Air craft Clock-Timer kit.
Bullet Electron ics, the kit
m ake r, may be under­
estimating the potential pop­
ulari ty of this kit. Its many
unique featu res place it apart

Clocking

'48



"house-numbered" items,
indicating that they were
probably not to the manu­
facturer's standard, but are
quite satisfactory for general
use. Two of the F ND-70s, as
received with the kit, had one
open segment. Ot herwise, all
parts were exce llent. All resis­
tors fo r board mount ing were
precut and be nt to radius,
and all diodes and t ransisto rs
were cut to length for mount­
ing and solderi ng. Material
was provided to assemble a
toroid choke, in the event
that the unit is to be powered
by an ignition-type engine
power source. In addition, an
input protection diode is pro­
vided to prevent an incorrect
polarity connec tion from
damaging the un it.

Circuit boar d solder pla t­
ing tended to have a dull
appearance, and occasio nally
some d i f f i cu lt y w as
e ncou ntered in preparing
satisfactorily soldered con­
nections. T his was particu­
larly noticeable when work­
ing on the readout board,

w hich has rather closely
spaced traces that com­
pounded the problem. Manu­
facturers would be wise to
increase the cost of a board
by a few pennies to provide
good traces and well-plated
boards, in order to insure
customer satisfactio n and
t rouble-free ope rati on.

The many switches re­
quired for full operatio n of
the clock-timer increase the
complexity of the wiring
external to the board, but
they do not create any prob­
lems, if care is taken in rout­
ing the leads.

Inst ruct io ns and diagrams
supplied with this kit are
quite complete, with ten
pages of informat ion . Never­
theless, t hey must be read
tho roughly prior to co n­
structing the kit , in ord er not
to overlook some item of
impor tance, not necessarily
me ntioned where you th ink it
might be in the text. T here
was a schematic error in my
instructions, which may be
corrected now, as this has

been brou ght to the a ttention
of Bull et.

Upon completion of the
entire assembly, I used a 9
volt transistor radio battery
to test the clock-timer (this is
not reco mmended for other
than tes ti ng because of a
.085 A current drain] . The
un it o perated immediately,
with no d ifficult ies what­
soever, and it was fu n to be
able to ru n through the inter­
esti ng list of fu nc tio ns that
this clock is capabl e of
performi ng.

T he fact that the t iming
and clock functions perform
independe ntly of each other
permits using the features of
o ne without interfering with
the o ngoi ng ac tion of the
oth er. For instance, the
elapsed ti me fune tion , which
d isplays hou rs, minu tes, and
seco nds, may be started, held ,
restarted, or reset to zero
while the "real-t ime" clock
conti nues its norma l o pera­
t ion, undlspl aved.

The switches may be con­
nec ted to perform the follow-

Ing listed functions. The dis­
play switch may be switched
either to the off position (in
which case all functions
continue, but are not visible),
or to display either the timer
action or real-time clocki ng.
Real-time clock - Hours set,
1Q-m inute set, minutes set,
alarm enable, and cloc k d is­
play mod e (sho ws either real
t ime or what t he alarm set
ti me is).
Timer - Start, hold, and
reset.

An ad ditional feature may
be used, but was not neces­
sary for my application. T his
is a photo intensity input to
the clock chip, which will
reduce or increase the display
inte nsity, dependent upon
the ambient lighti ng.

As a full-func t ion dev ice in
the shack, or mob ile any­
wh e re, th is cloc k-ti mer
appears to have all the re­
quirements, for a modest
$26.95. Bu ll et Electro nics,
P .O. Box 1944 2, Dallas,
Texas 75219, is the sup­
plier. •

RK·22S 569.95
KIT 55IJ.95

SHPG 52.00

WHAT'S GOING ON?SCAN YOUR IC·22SWITH OU R
RK·22S SCANNER

R3

Control the frequency of your IC-22S electroni­
cally. Scan 145.35 MHz 10 148.2 MHz in 15 kHz
steps or, manually select any 15 kHz frequency
in-between. Operate every possible frequency of
your IC-22S without external programming
switches while enjoying scan action.

• Switch selecta ble "s ta rt scan" frequency .
• Automatically advances after 30 seco nd li stening

t ime. 3 seco nd scan delay .
• Manual 15 kHz adva nce button .
• Lock switch ho lds scan actio n or d isables 30

seco nd listening t ime mode.
• Low power CMOS c ircuit ry, 10 mA typical.
• Small size, 4 ' 'W x 1"H x 2.75"0 .
• Memorize simple formula to convert bina ry

frequency readout-displays in scan or manual.

Rt.K products
4295 KENTRIDGE S.E .
GRAND RAPIDS, MI 49508

(616 ) 455·3915
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Summary

Whil e my unit is just the
basic generator, hind sight has
indica ted many additions
which might enhance its oper­
ation. Some of the possible

counter for direct frequency
readou t.

I wired the VFO po rti on
us ing point-to-poin t tech­
nique on insulated standoffs.
The divider is on perfboard
and wired with wire-wrap
pencil.

HS a

u s a

•

...

Tn a ' ,

, . 1 , •• , 1, 1. 1. 1, 1,1. 1,1. 1. , '*

• •

...

•..li ;'4 •

..
'4ao I. ,

ke e p a II divider-to-switch
wires separa ted fro m each
other slightly (just don't
bundle them all to gether in a
cable harness). Run a separa te
power and ground lead for
eac h Ie. That way you need
on ly one bypass capacitor on
the co mmo n +5 volt and
grou nd poin t.

My final vers ion has a cali­
brated dial an d tunes with a
20: 1 VFO drive. However, I
find it more convenient to
cable the ou tput to my di gi tal

Const ruct ion

Fig. 2 is the osci llator
which I used ~ others would
do as well. Try your favori te
. . . just be sure the o utput is
adequa te to drive the digital
buffer. Drive require ments to
the first TIL stage can be cut
do wn by biasing that stage
into its li nea r (?) range with a
2.2k resistor to ground as
indicated in Fig. 2.

Fig . 3 represen ts the
power supply circuitry and is
self-explana tory. Fig. 4 in­
cludes the dividers a nd out­
put circu it. Construction is
st ra ight forward with few pre­
cautions. It would be wise to

in Fig. 1 is for a tuna ble
oscillator in the 10 t o 20
MHz range with switchable
decade dividers for the range
se lect io n and swltchable
binary dividers for band selec­
tion. The resulting frequen­
cies and time constant s a re
listed in Fig. 5.

.,.

Theory

The basic idea as presented

Fig. 3.

I n playin g with logic cir­
cuits over the past few

years, I repea ted ly encou n­
tered the lac k of a suita ble
signal source. Severa l things
were t ried, includin g squaring
circui ts on the wide-ran ge rf
generator and several pulse!
fun ction genera tion units,
with only marginal success.
Recently, while working on a
fr e qu ency synthesizer, an
id e a occurred that after
b read b o ard co nst ruction
seems to be the answer.
Developmen t of this idea as
outl ined below will result in a
square wave signal source
covering from 20 MHz down
to subaudio in fu lly tunable
decade steps. For my pur­
pose, it has proven to be an
idea l unit for experime nt ing
with amateur radio applica­
tion s o f TT L and CMOS
logic.
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Time ( "1...)

..,r-.

.001-.0005 Sec

.002-.001 Sec

.004-.002 Sec

.008-.004 Sec

1oo .so uS
200 -100 os
400-200 uS
800-400 uS

.01-.005 Sec

.02-.0 1 Sec

.04-.02 Sec

.08-.04 Sec

. '.

10-20 kHz
5-10 kH z
2.5·5 k Hz
1.25·2.5 kHz

1-2 kHz
0.5-1.0 kHz
0.25.Q.5 k Hz
0 .125.Q.25 kHz

Frequoncy

100-200 Hz
50-U)() Hz
25-50 H z
12_5-25 Hz

• •

•• • ••

• •- .

• •·-

Time (11..1)

0.1-0.05 uS
0 .2-0.1 uS
0 .4-0.2 uS
0.8-0.4 uS

Fig. 5. Suggested dial layout.

•

1-o.5uS
2 -1 uS
4·2 uS
8 -4 uS

1()'5 os
20.10 uS
4 0-20 uS
80-40 cs

Frequency

1-2 MHz
0.s..1 M Hz
0.25-0.5 M Hz
0.125<1.25 M Hz

10·20 MHz
5-10 MHz
2.5-5 MHz
1.25-2.5 MHz

100-200 k Hz
50-100 k Hz
25-50 k Hz
12.5 -25 kHz

addi t ions and their applica­
tions are listed below:

1. FM the VFO with an
audio oscillator and voltage
variable capacitor for working
with FM receivers, phase
detectors, or PLL circuits.

2. Switch the divider
chain from the internal VFO
to an external i nput jack.
Th is would allow signals f rom
ex te r nal so urces to be
divided.

3. Sw itch the divider
chain input between the
internal VFO and a crystal
oscillator to generate harmon­
ically-related standard f re­
quenctes.

4 . Add a second buffer
and o u t p ut circuit for
opposing polarit y out puts.

5 . Run t he o u t p ut
through a one-shot multivi­
brator for thin-line pulse
generation .

In case you use this as an rf
generator for general purpose
work, you might be inter­
ested to know that the square
wave output generates strong
harmoni c s beyon d 2
meters! •

The NEW NYE

"Matchmaker!"

VIKING MB II

Antenna Impedance-matching Network

assures maximum perfectly matched

power to your antenna!

Model MB II $285
(With Ba lun) $315

MB II provides:
• Constant SWR mon itoring.* Precision tun ing of final amp.* Harmonic suppression.
.. Receiver input impedance-match ing. .. Max imum power transfer to antenna. • Con­
tinuous frequency coverage t .6 to 30 MHz. .. Prec ision tu ning of any w ire Va
wavelength or longer. w ith SWR of 1:1.

MB II features:
.. Finest quality, made-In-USA components. "Large, precision, easy-to-read dials with
360" readout. wOpttonat 3000 watt Batu n for twi n lead antennas.

Available at leading dealers throughout the U.S.A.

WM. M. NYE COMPANY, INC.
t6t4 - 130th Avenue N.E., Bellevue, WA 98005 • (206) 454-4524

"4
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73 Magazine Staff

Regenerated CW

as you like itCW:

Th is articl e presen ts a
similar but slightly different
approach by ta king advantage
of some of the new phase
locked loop ICs on the
mar ket. Basica lly, a phase
loc ked loop is used to serve as
a tunable au dio filt er and
LED switch driver . The LED
switch in turn act ivates a var­
iable frequency tone oscil­
lator. The circuit is compact
and inexpensive. Its only dis­
advantage is that it must be
more carefully tu ned than a
circuit configu ration using a
passive input filt er. But this is
mostly a matter of beco ming
used to the adjustments in­
volved, and it is not a tedious
affa ir. Only parts of the basic
circuit can be used if one
further wants to simplify the
device. For instance, the PLL
tunable audio filter can be
replaced by a passive LC
filter. This eliminates any
tuning but takes away from
the versatility of the uni t
since the receiver tun ing con­
trol s then have to be adj usted
so the CW beat note fa lls in
t he filter passband. St ill
ano ther alterna tive, if one has
a receiver with already good
i-f or audio signal selecti vity
but gets tired of listening to
the hollow ringing sound of
suc h a receiver, is to use only
the LED and audio oscillator
portions of th e circuit. The
LED is dr iven by rectified af
and activates the audio osc il­
lator. Each of these applica­
tion variat ions is disc ussed in
the follow ing paragraphs.

Fig. 1 shows the diagram
of the 567 PLL tunable audio
fi lter. Th e 10k potent iometer
by pin 5 serves as the fre­
quency tuning co nt rol, and
the 10k potentiometer in the

Using solid state devices
one can, of course, duplicate
th e original circu it idea.
Sharp, single frequency audio
filters can be bui lt using the
commonl y availab le 88 mH
toroid coils. The filtered
signal can be amplified by an
audio IC stage, rectified, and
the dc signal used to contro l a
reed relay. Any desired local
oscillator can then be keyed
by the relay.

aud io amplification. Then the
audio signal was rectified and
used to operate a sensit ive
relay. The relay simply keyed
a local , variable frequen cy
sine wave oscillator wh ich
one then listened to as it was
keyed instead of the original
signal.

Such local o scillator
keying devices for CW recep­
tion are not new. Many
designs were built in tube­
type days and worked quite
well. The problem was that
such a device got to be rather
elaborate and costly with
tubes. Such devices usually
consisted of a sharply tuned
audio fil ter followed by some

600 to 900 Hz. But not
everyone en joys listening to a
constant pitch CW note for
extended periods. However, if
the incoming CW keys a local
audio oscillator, one can vary
the pitch of the tone actually
bei ng listened to wit hout
affecti ng the correct tuni ng
of t he t ransceiver.

- -

O ne of the useful acces­
sor ies to a receiver for

CW operation is a device that
will key an audio oscillator in
accordance with an incoming
CW signal. T hen one doesn't
have to listen to the original
CW signal with its back­
wound noise and Q RM, but
can listen to a clean, loca lly
genera ted audio signal. Th is
sort of device also provides a
bonus feature useful with
transceivers having no tunable
bfo and where one must
listen to a CW note deter­
mined by i-f filter charac­
teristics and the crys ta l-co n­
trolled frequency of a
product detector . Usually,
these transceivers are set up
to produce CW notes of from

..
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• ••
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Fig. 2. NE555 audio oscillator/amplifier wnich can be driven
by the PLL tone filter o f Fig. 1. Note the simple but effecti ve
S5005 amplifier stage for the square wave output o f the 555.
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Fig. 1. Tunable audio filter uses a 567 PLL IC The
ootobotatoc can be a Sprague ED702 (many other surplus
units at lower cost will also su ffice). A multi-tum potenti­
ometer for the 10k frequency adjustment control will facili­
tate adjustment, but a regular potentiometer with a large knob
will also work.
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Fig. 3. Two other circuits that can be used /0 key the N£555
osctltatoc without using the PLL circuit of Fig. 1. Mylor
capacitors should be used in (0). The .007 capacitors are
paralleled .005 and .002 mF units.

d ri ven directly from the ing function. However, they
speaker output of the receiver allow ve rsat ility in keying
being used. Fi g. 3(b) shows various oscillator circui ts a nd
just a rectifier circuit drivi ng if purc hased in untested lots
the LE D optoisolator. Th is can be very economical. The
ultrasimple circuit can be pin arrangement of most
used when the receiver has types is as shown in Fig. 1.
adequate selectivity and it is One can locate the basic ele­
only desired to key the ments with a YOM and use a
NE 555 osci llator . The opto- 1.5 V battery with a series
iso lat or approach in the fore- 47n resistor to see that
going circuit s may seem a bit switc hing action ta kes place
elaborate for a si mpl e switch- when the LED is activat ed. -

,.;:;;;l
~~

vi ding a switch to go back
and forth between the audio
input and the out put of the
keyed aud io oscillator stage,
confusion will be eliminat ed.
The optoisolator LED is used
a~ a switch to key an audio
osci llator stage. It can be used
to key any desired oscillator.
Some operators prefer a sine
wave signal, while others find
a harmon ic-rich square wave
more interesting to copy.

Fig. 2 shows an NE 555
oscillator/ampl ifi er which can
be keyed by t he circuit of
Fig. 1. The circuit is straight­
forward and provides both
va riabl e f req uenc y and
volume contro l. It will dri ve
d irect ly a small loudspeaker
o r low impedance head­
phones.

Fig. 3 shows some addi­
t ional circuits which can be
used with the circui t o f Fig.
2. Fig. 3(a) shows a passive
900 Hz aud io filte r and recti­
fi er whic h can be used to
drive the LEO optoisolator to
key the NE555 osci ll at or.
The PLL stage of Fig. 1 is not
used and the 900 Hz fil ter is

input lead is used to adjust
the input level. This extra
control is provided since one
will usually init ially mon itor
the receiver 's audio output
aurally until the fi lter loc ks
into place on the incoming
signal. The af input level
(from a headphon e jack, for
instance) that provides good
aural level may overload the
PLL. Hence, the 10k input
potentiometer is necessary.
The bandpass of the fi lter
varies with the input voltage
level, and careful adjust ment
of the frequency and input
level cont rols is needed. It is
best to practice fi rst with
steady tone input signals
rat her than a keyed signal.
The output of the PLL dr ives
a regu lar LED and an LED
oo t oi sotator. The regu lar
LEO simply serves as a visual
tuning aid to indicate the
PLL is locked on to the in­
coming signal. Of course, it
will lock on to any input
frequency to which it is
tuned (or even harmon ics of
the input si gnal if it is over­
driven). However, by pro-

We have DenTron's New MLA-1200

MLA·1200 - $399.50

AC·1200 - $159.50 DC·1200 - $199.50

• AC or DC Outboard Power Supplies (AC·1200,
DC· 1200)

• EIM AC 8875 external -anode ceramic/metal triode
operating in grounded grid

The M LA-1200 is a com pac t KW desi gned t o fi ll the gap
betw ee n your barefoot t ransce iver or t rans m itte r and a
fu ll power 2 KW a m pl if ie r. A sing le 8 8 75 external-a node
ce ramic/metal triode, (t he same revo lu tiona ry tubes tha t
power the MLA·2500) yiel ds 1200 Watts PEP SSB and
1000 Watts DC CW wi th as little as 70 Wa tts dr ive . (An
auto mat ic swamping ci rcuit p reven ts d am age to the fi na l
if mo re t han 100 Wa tts d rive is a ppli ed t o t he M LA· 1200.)
T he re a re sco res o f fea t ures com m o n to bo th t he M LA­
1200 and MLA·2500, like forced- air cooling, all- stee l
chass is const ruct io n w ith t ight fitt in g b lack w ri n kle fin ­
ish ca bi net ry, a pluq-in PC b oard for metering, ALC,
a nd manda tory w a rm -up t im ing. T he M LA- 1200 is th e
same size as o u r Sup er Tu ner {just 10" W x 6 %" H x 10" D}, and weighs only 10 pounds! T w in
outboard power supp li e s a re ava ilabl e fo r AC o r DC operation, wi t h the M LA-1200's low fil a m e nt
cur rent d ra in cha rac te r ist ics allowing for stan d a rd 6 fo o t cabling betw een un its . Both supplies
are constructed o f h igh qua lity, hi gh c u rren t componen ts, a nd are d esigned for a li fe t ime o f
troub le -fr ee o pe ra t io n.

• 80 thru 10 meters
• 1200 Watts PEP input on SSB
• 1000 Watts DC input on CW, Any , or SSTV
• Forced Air Cooting System W17
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IIl00EL C-'610

MODEL C-610 Economical, dual rece iver
magnelic headphone. Delivers clear reo
ceoucn. Lightweight and comfortable yet
ruggedly constructed lor daily use. Ear­
cushions seal out distracting noise and
are remo vable tor clean ing_ Price: $9.95
MODELSWL-610 Similar to Model C-610
but with 2000 ohm impedance. Ideal tor
shortwave receivers reQui ring high im­
pedance headphones. Pr ice: $9.95

MODEL C-12 10 Med ium priced, dual re ­
cei ver dynamic headphone . Pre ctse
sound reproduction , Deluxe foam-liUed
earcushions are extremely comfortable
lor those long sessions. The removable
cushions reduce ambient noise penetra­
t ion and concentrate si gna l strength .
Great for noisy environments or tor dig­
g ing oul weak signals. PriC41 : $28.30

MODEL C·1320 Our l inest communica­
lions headphone. Audiomelr ic -lype dual
dynamic rece ivers assure Ihe ultimate in
receplion and pertormance slability. Ex­
tremely sensitive receivers provide high
output revers even from weak signals.
Lu xuri o us foam tilled circumaural ear­
cushions are removable lor cleaning,
PriC41 : $37.90

IIl00EL C-1Z10

BOOM MIC HEADSETS

PROFESSIONAL HEADPHONES
& HEADSETS

MODEl C-Sl0 SWl·SlO C·121O C-1310 CM-SlD CM·1210 [M-U1D CII ·I~

Hu dpllooe Sen~'tlv' tr 103d8 SPl 103d8 SPI. 103d8 SPI. 105d8 SPI. 03~B SPI. 03dB SPI. tesee SPI. 10!MIBSPl
Ret 0002 O.".e~ltm> .!.5dB 'SO. "'dB esee ,,,. "'dB 'SO. 'SO.
@lmW ,nput. !kHl

Hfaripl10ne frequencr <0 <0. 20 20· <0 20 20· 20
Re,pon, e (useablel 1S,OOO Hl 15,000 HI 20.000 HI 20,000 Hl 15,000 HI 20,000 HI 20.000 HI 20,000 III
Headphone 32 32 32 32- 32 32 32

Im~danc e 20 ohms 1000 01111" 20 ohm~ 20 (111m! 20 ollms 20 otwn~ 20_ 20 oil""
'Jhc,ophone - - - SO SO· SO SO

ffeq..oencr 8000 ", 8000 '" """ '" 8000 ",
Response

l,l ,crOjlhone - - H,gll H,tll ".' ".'Imped.lICe
l,l ,u ophone - - - -51dB - 51d8 -SldB 51dB

Sen~'to " I Y '"'" ~dB 'SO, 'Sd8
Below 1 volt!m,C/oba

at l kHl

Co rd 5 5· 5· 5· B , B B
124ml

Plut 250" d,a 250'" dOl 250" d,a 250'" d,a uo ter- un te,- un t", un!" -
m,naled mlRated nuna!ed nunaled

G.on WeIght ." ." 12 0 1 15 01 12 01 15 01 Ie 01 ""(221'11 1341'11 142691 15 11'11 1341'1)

t.llloo;J Il umber 61 630-063 61630,(,)62 61210-031 61320.(,)12 61630-064 61200.(,)581 61320-01 3 61320.(,)1

Dealer Programs
NOW Available

1Il0DEL CM-Il 0

1Il0 0El C-l 32'O

..
MOOELCM-,Ua

TELEX.

DUAL MUFF HEADPHONES
Tt10I following h eadphones offer o u U tan d ing sound q .... lity and IUP.b c o m fo r t f or lo ng term wa.ing. All the models h ave e ireumau ral
eere ushions to seal o u t d ist racting ambient noise end concentrate ttl e sig n al a t your . r. Foam fill ed vi n yl earcush ions On MOdels C ·1 21 0 and
C -1320 add an . " tr a m a rg in of comfort. AdjusUble headbands and .'-aligning e an;; u p. assure p rope r f it . A ll models are equipped with a
fi... foot cord termineting in a standard . 2 50" d iameter phone p lug and h aV1l 3.2 to 20 O h m impedance. Com m u n ica t io n grey with black
tr im.

MODEL CM--6 10 Lightweight , dual r eceiver
magnet ic headphone (sim ilar to Model
C--6101. Ceramic boom microphone w ith -51
dB output . Can be used w it h any m oblla Or
bll.e lIation w ith high Z mie input end 3.2
t o 20 ohm audio output. Price: $42 ,80 .

MODEL CM- 1320 Delu"e dual receiver
d y nam ic headphone with eudlometr ic -type
headphone elements (. im ila r to Model
C -13201. Ceramic: boom microphone with
·5 1 dB o u t put. F or u se wittl a n y mobile 00­
b a . n ation requir ing high impedence mic
input a n d 3.2 to 20 ohm audio o utput.
Pr lc: e : 56B.30,

Tufts Radio Electronics - 209 My stic A yenue _ Medford MA 02155 - (617) 395-8280

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 - (617) 395-8280

MODEL CM·1210 Rugged, rel iab le , d ua l
r ece i".r dvnam ic h ead phone (s Imilar to
Model C ·1210l . Ceram ic boom m lerophone
with · 5 1 dB o u t p u t. Fo, use with anv
m obile or base station w ith high Z input a nd
3 .2 to 20 o hm audio o u t p u t . P ri c e ; $56.90.

MODEL CM·1320S Oelu"e single . tlCeiver
d",namic headphone w ith audiometric-type
headphone element (s imi la r to Model
C ·1320l . Ceramic b OOm mic.ophone with
-51 dB output . For u. with any mobile or
ba. stetion requiring h igh impedance m ic
inp ut a n d 3. 2 t o 2 0 o h m a udio o utput.
Pr ice : $ 54. 50.

•For the ultimllte in c: o m m u n iQ t iQns c onven ie n c e and efficiency se loe t II b o om mic headse t . Long-t ime fa " orites o f p rofenional
communications, b oom mtc headsets allow more penonal mobi lity while a lways k eep in g the m ic properly posit ioned f o r f ast . p recise vo ice
ulln.minio n , Boom microphone. lire c o m ple t ely IId ju.tllble t o II Ilow perfect po.itioning. And, boo m m ic headseU lea" .. b oth hand . fr .... t o
perfCH'm other ta.k• .
All models are suppllod wi t h " close-tal king" microphonlt$ to lim it ambient noise pick -up and pro"ide superior intelligibil ity. Each m odel has
a co n " e n ie nt , in! ine push·to ·tal k I w it c h, which c an be wi red for e ithar push-to·talk r e la ", c o n t ro l o r m lc c ircu it i n te"up t f or voice operll ted
tran,mltters.. The .wltch ma", be used el a momentary push-button or it c an be locklld in t he down p o ,ition. All mod el , have to ugh , fle" ib le.
8 foot cords w hlrh are tt ripped and t inned, untarmlnated. Commun ication g'ey with black trim.
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Dealer Programs
NOW A vailable

Dealer prog..m s
NOW available!

Master Charge
American Express

Visa

MObil. Mount
I FT-6 20B. FT -22 1l

6 M CO"vB. ,• •
2 M Conv. , ' . r
FM o.l","tor
Au~ISW C, ystal,
AM-Wi.. Filt.r
6 00 Hr CW Filter
FM Filt..
St>8ak. r

',.~, ., ." J~M.110... .~-"....,

Pr ices FO B Me d fo rd
MA . MA residen t s add 5 %
sales t a x . Minimum $3.00
for s hi p p ing & M nd li ng o n
. 11 o rde rs.

c_","~~ tl-... , ... "II'
.~ I ' . ot. to " " _ • •

~'-_ .....
,. ,- -~_ . " '>0.., ..., ..coo.
"_.~ J""

,

A«8SS0,i..,
FC·6
FC·2
FM-l

VC 500 S

YO·100
YP· I50
YC·6 0 1

VC 500 E

XF-30B
X F-3OC
X F·30 0
Sp· l 018
FL· l01
SOLID STATE 160 ·toM
TRANS MITTE R
Accessori..,
R FP-l01 RF Speec h Proeln o<
MO NITO RITEST EQUIPMENT
YC 500 J 5 00 MHz (10 PPM)

Cou"te'
500 MH. I ' Pl'MI
Cou" ,e,
500 MH. 10.02 PPM)
Coun'e' 537
MOnito, ScOl>O '99
Dummv Load/W. n "".tft. 69
Digital R..do<n
(10 1/4 0 1 _ inl

VH F FM & sse TRANSCE IVE RS
s r-eaoe 6"" AM/CWISSB
FT-221 2M AM/FM/ CW/SS8
Accessor i..,
MMB-4

'""''' ...

Zip _

A LOT o f antenna in a LITTLE space
New SlinkyiD dipole· with helical
loading radiat" I good , igna l . t 1/10
wlIVelength lo n g!

. .....-.• ...,_ ao' 7~.010 . I20 _.. ...., ....,..,._2.... 10_ • ......... ........ "' ,,__at<:IO
_d • _ " __..00<" " .,"'.. ,n '",n..... ......
_gI'oto~'''_'''_''.-n' . ''''Ie\lO'I_ •_ 5"""
0"... ..,,""' 10115, OIl . ' 20 ......., tlIlndo • m",, ~ "_ . 'mo·01',.,.,"' poe.up ltIan . "''''C.' .'''' _0 .... '''''0'' • 'It
_ • _ of opooc""""" _~ ..... "" ..,., .....
_ ..~ »$_ or._"'lI_ ,50"
"~'U """_ ....Z!i, n,.... _ I __~_.

u'" ........ _ .... USDopo <lis.... \1$ _ .,'____.. 40<11 _

-e-
SILVER EAGLE - $69.95

T -UG8_DI04, transisto ri zed •. ... • •.... . • $ 48.6 0
T-UG 9 _DI04, "Golde n Eade ," t ransisto rized $9 5 .4 0
T -UG9-DI04, " Silver Ealle ," t ranslsto ri.....d . $69.95
U G .D I 0 4, ceramic or dey st.1 , _ . • • • • __ . • • • $ 4 2.6 0

..,0<.
"311,00
" 611. 00

no...
eas"'.".,..
".za..".as
""""...
,..
'"'"

Call

160,2M/ SW RCVR
'60·10'" 4OWP E,
160 ·10.., 40WPEP Ooeit.l- ---

XCV R W / O 'roc_ or

160M-10M Transceiv. r _ 200 WPE P $169
16 0 M-1 0M Tr. nsc .iva r _ 200WPEP 93~

AC Po_ Su p ply 12~
AC P.5 . w/ Clock a nd CW to 20 9
G. ....r.1 Cov. 5 yn thftlz. d R..,.lver 299
YaftU Wo rld Cloc k 30

XCVR W / O Proca ..or
AC Only. LBO. Mika
U Am pUf l..-
6 M Tr ..-t.r
2M Tr. nsv.rtlil r
E>< l . r".1 V FO
SPIilake r
Sp• • ka r/ P:nch
Mon itor ScoP.
Oyn. mic Ba.. Mi k.
Cooling Fa n
Mobil. Mounl
RF Spaech Processor
6 00 Hz CW Flll"-

160 -2 MISW RCVR

xcv R W/Proc _ or

........ 'npu' Ou'"", T. ~ ", . ' ~ ,..,u...",.
7eY.! ~-2(l", ~()' 1l0'" ' 0 In170 ou , ,.n_' . 11 MH.
701B ,_.w 6 0 a ow • In110 0u. '.:!·'.9"H.

N ow glilt T P L COM MUNICATIONS
qu.lity and rel i.bility a t an eco n omy
p rio;e. Th. n e w Ec ono·Line give you
e very thing th at you 've c o m e to expect
fro m T P L at a real cost reduction . The
la t . st mechBnical an d el ec t ronic c o nstru e ·
tion t ec h niques c o m b ine to m ake t h e
Econo- Line y ou r bes t a mpli fie r v a lu e .
Uniq ue bro.d-ban d ci rc u itry requ ires n o
t uning thro ughout the e nti re 2 -met... b .nd
• nd adjacent MA RS c hannels. S_ theta
gr.a t new a ddi t io ns to th. T PL COMMUN ·
ICATI O NS pro duC1 line at y our f .....or it .
amateu r radio dea le r .
F or price$ a n d $pec ificat io n$ p le a$e write
for o u r A m .teur Pro d u c ts Sum mary I F CC
type accepted p o wer a mp! ifia ,. also av&il .
abl . . P lease c a ll or wri te for • c opy o f
TPL' s Commercial Products Summary.

talk ,.
po~er 'I '"

Y7PL ~
'PL for I n Economy Price?

THAT'S RIGHTI
introduc ing t he ECONO·LINE

FT 301
FP 3 0 1 DIG
FP 3 0 1
FP 301 CIO
FRG ·7
QT R,24
FT·l 01 -E
160-1 0 M
FT· l 01EE
16o- 10 M
FT·l 01 EX
160-1 0M

FL·2100B
FTV -'!> SOB
FTV -2 50
FV·l 01 B
SP-l 0 1B
Sp· l01PB
YO·l00
YO-S«
FA-9
MMB-l
RFP.l 02
XF·3OC
FR-101 S
SO LID STATE
FR 101 DIG
SOLI D ST ATE
FT 301S
FT :J01S

Mod"
220

I
DaD
DaD Iaaa ,
aaa '

Name _

o Check enclosed 0 Visa 0 Master Charge 0 Amer ican Express

Credit ca rd # Inte rbank # _

Signature Card exp irat ion date _

Address _

City State _

Order:

•

A U band operation (160- 10 metft"l) with
most any n ndom leneth wire. 200 Watt
poWft" capability. Ideal for portable or home
operatio n. A must for Field Da y . Size: 2 :l

4 -1 /4 x 2-3/8 . Built -in neon t une-up in diea­
tor. Guaranteed fo r 90 days . Compact ­
e..sy to use. Only $29.9 5.

Mod.
210

• 0 0

-; '.: -•.
-, ~._;

FT-301D

SST T· ) RANDOM W)RE ANTENNA TUNER

FT- 10 1E TRA NS CE IVER

•

Model
200 V

Tufts Radio Electronics _ 209 MyS1ic Avenue _ Medford MA 02155 _ (6171395-8280

Tufts Rad io Electron ics _ 209 Mvstic Avenue _ Medford MA 02155 _ (617 ) 395-8280

CES T ouch T one Pads
Model 200 V - acoust ic cou p ling. $49.95

' Mode l 2 10 - for m o u n t ing o n walkies or
.and -he lds . $39.95
'Model 220 - CES can now offer you a
'O U CH T ONE back for Standard Com m un ­
:ations hand-held ra d ios. This is t ne com­
tete back asse mbly w it h the T OU CH
'O NE e ncoder m ounted e n d read y t o pl ug
-rt o the p r ivate c hannel con ne c tor . A lso
'lduded is a LED t o ne genera tor in d ica t or
nd an external tone deviation ad justment.
>59.95

Radio Electronics

TUfTS
209 Mystic Avenue
Medford MA 02155
(617) 395-8280

:REE Gift With
Ever!:! Order!
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NPC 2.5 Amo
POW.. Suop'y ·
o Ame> ..... . 50"'" S ••,0..._ P, O•..,''''

MODEL10::

NPC 4 Amo ROVU 'o"
Po ...... S UOO'Y .
SoIKl Sta,•. Ouo'0...'_ P ,o._io n .

MODEL 102

Deafer P!c grams
NOW Available

2S A O
'.Y .....
UY_
~,ooo""
IY A..s
n........ E.......

S"'oo,n. w.,on" • 'b'

1 1S ""'0,"y ..,..
. 2y ......
5,000 of
~yR...S
r na,m" S,....

10, Sh'OoongWeogM 3_

- ~
, .
~s!-." .---~--- .

-- ----

•
= ""

FUflClions S1 1~mly ,n torwer1­
in; 115 volts "'C '0 12 "",ts
DC Idully suited lor mosl
i(IIIIlQIl_ ''''''ull'"", l-1rac~ II lUg... alar... car •••
caos:seI)O _1ll>I'8' ..,.... __....
Coo_ ... e...-lf.. lOI<l,
~__'''''l_l
O.."""__ (f .. L..... ,
f '....,ngC_
R_IFu" lOlOl
S"O~ C,rev" p ,o",,,,",n
Co_ 3··IH, • • " IW), ~ •

,"PC 1.1& Amo
Pow.. SuOO' Y.
3 A me> ......

POWER SUPPLY

MDDEL12V4

Converts 115~t, AC 10 13.6 volts DC -to 200 m,'I"","S. liandl..
amps cont,,,,,ous and 4 amps max. Id~ally suited lor ajlpl'cat•
w!ln ........ ilIld DC stability .., """"""" suc:It as C8Ir~
.... lIIrII r. '-1I<f. and hqI flI,IIIoIy lIOJh1-no- C3f ...
can _ bo"'lIl r-d.1io-d'Ill'9O 12woIt C3f _oes.

".OC.e
Outpul_ 136 •.'yt)C
l ...... L.....~oon l'O...Y
R'oc" 'N_ 2..,V R...s
fron.,.n' ReoI'Dnu iO uS""
C u,,"n, COOlon""'" l.' "''''0
CuI'.... L"M • "''''0
C....--F__• ' ......0
CaM 3 ·I HI '~'.-'WI .y.,' ,01 s--.~ '-

f . ...I..OS Sllenlly '" _
ing 115 'fOIlS AC 10 12.';ol

DC. 2.5 _ ctIfIIllllWS. 4 _ ..... El'IaI:Hes aoyono 10 enjOy C
' adio. Cal 8--1rOCI< can-Idoe. cassell. I3pe piay.. or Cal ,aClOil In 0 """.-Coo,....... c..n- (F.. L..... '
O"""'_I L_1
Ou<puo-'l· .. lOld,

,_~~.r~[:A_ (F.. L..... '
S C""... P, DtocC... ,

c , 3"IH) ' ~"," 'WI ' ~..' 101

.... . ,..u ..

'3G . :woc
'OCI mY
'O",YR...S

".

H.,C'"
.31.3YDC
~ ..
~mYR "'5

AC VoIU: 0-3-12-6Q..3QO-l.200 15,000 Ohrrn per vcru.
Ohms : O·20k-200k·2M n-20M n 1200 Ohm center scare on low
.an gel .
0(: Microamper" : 0-600 at 250 m V.
DC Milliamperes: 0-6-60-600 at 250 mV.
Accuracy : ± 3% DC; ± 4% AC; (fu ll scare }.
Seale Lengt h : 2 , l IS" .
Meotlr: Self-shielded; diode overload protected; spring backed jewels.
elKa: Molded, black, h igh impact tne-rnooresnc wit h sl ide latch
cover fo r access to batte ries and fuse, 2-3 /4" w x 1-5/16" d x 4 ·1 /4"
h.
e.u eries: NEDA 15 Y 220 01. twv 910 F Ill: Complete with 4 2"
leads. alligator cliP1. batteries and instruction manual. Shpg. Wt. 2
lbs.
Model 310 Cet. No. 30 t8 .. , " , $53.00

NPC ~ "''''0 PO_' SUpp 'y
R-eu'....,.
S O' ld S..... Ou.'
OvOdOO'" P 'Ol"'''O~

o
IOOil •

POW". " • LV

MODEL104R

_....... ~_•.,.",,,_._ u,
•

l'IW cost r~lalecl !X't'<fI suwlv
quietly c"""erlS 115~1S AC to
13.5 volts DC +. 200 ""U''ttI''S
15 ..1'5QIftl_. 25 ......
r"J IdAIIy lUI'-<! lor _ .1"'11
..It C8Ir~S 11\ youo­
""'"" \I' lIIIte< ... _

' Y"C"~ """"u"
. 3 .S , Sy DC "Y DC
1.S 0
25 .....
S ...Y",",S .0 ..Y ....s

,01 ~WoogI>l )_

,
""

--"YAY• •-=.:"_- --

MODEL 107
NPC" Ame> Pow..

. S<.oPP'Y. 6 Ame> M• • .
S o hd Sto ,•. o."'oad

P' o,,,,'Ml

AlSO! .......1>1<0 •
13 HM 4 WI.1t bu;It~ ~

lo udlp*ok o• .
0"'0'" Yon09't
eon........... C........
...,~----CaM rIH) .~-IWI .S"

Converts 115 _ AC III 136_
DC i200 ",II,~1S MOnel l ._ _ _ 6 _ ....

~_"" ~OOI. _e

e<ceI.... DC $laIM~ is .,... tail. sucIt as C8 \r1tnSmISSIlIII. small Hom
radio ~O""'!Iff. and It9' """I,1y OIgtII·lracl< car ~tereos . can be used 10
IrIckIKltat9" 12 """ C3f ba"", ioS,

..... '..u..
o..'PY'_ \3G .2YDC
L......lOld l'eg l'O mY
,,__ 2"'Y""'$
"._.... oM 1'0~S- •
c....--Coo.., ..... ~ ""'o
Cu L.... • .....0
C." F""'bOCk 2 "''''0
l:"'" J "" IHI ' 5' ,' ,WI. 6', "' 101 S"'Oo ,no W.,O"' e 'b.

' Y"C"~
0u<;>u0 _ 13 G I >YO<:
L......L..... R: .... ' l>O",y
__ SmyA"'5
r.__r 'M l'OuS«
C......... Contm_ .0 0
C~,_C l '.... 2fi 0
0 ..""," _ p,otecl_ u.S Y
n •• , ,,,,, O-"*' ' W 'F

e- ...' ,H I " '" IW,,,W' 101 5 "'ooor>g WeogM. ,$ ....

~ SIlenlIy .. COO... b..g 115 _ N:. .. 12 _ DC ....
Willi _ 6 EtullllIs ""l'l"'IIl..., C8.-. c.- "no-
..... odgo. QSSfftI pIayor 01 ...... ill. _ ... _

eon..........cO" ..., ,. ..L_l ~ ......0
Ou'ou,yoo_ ,No Loadl 'G Y m..
Ou'ou' Y""'~'I.~t1lDld) ' 2 V m'n
F,","ng C.",c,1or , o,000 ~Fp.;.,.,.. , L.....I $ Y RUS
S...... c;..c P,~ T_..... _ . ..

e- 3--'H\ ·'WI . ,.. COl ~WeofI'I4 ~1tII

MDDEL1ZHM4
NPC 2 . ~ A m<> R~l.'''' P_ . $ul>C>' Y.

So ' Kl $u••. $ h o" C;'Cu" P,o,.., ••" .

NPC 25 Amo R.... '•• .., Po S<.o PO' y ,, ·w . y P.o<oc<od.
0..'0'" Vo'uge."" C u M.....

bn~""' 1POIY~11~_AC IIl1J6_ OC ~2OO
..1i'A 10 ...... _ 25 ...... _ All __ ~es

dual W1'" ooe1oad.~ and llWmal p-aloCIIOn , IGeIIIy lUlled
b- operal'''Il mobole Ilam f3dio...., "__ til", In 'fOIl" IKWnI! CJ oITK:!
hcell..-rt Denth ilO"l!f supply kIF IllSli"ll and serviting of molli l~ commu­
noeatoons tllUl(WIIeIll

MODEL1D9R

$ 39.95
$41 .95
$49.95
$69.95
$79.95
$99.95

$149.95

.... '.......
.3.6 , :WOC
~..
~mV R ... S

e Generel Mult i-purpo. Y.Q <Ms
- Drop g esi$tent
- Hand Size
-Model 31 0 V .Q·M
-Type 3

, j

l03R
· 13 HM 4
104R
121115
108RA
10l3RM
l09R

• ••. -
. --­- --

ELECTRON ICS

NET PRICE
$19.95
$20 .50
$24.95
$27.95
$28.95
$29.95

• , •...~, .....--"0 b [I l .._.......--••• ..-• II f .--•.-_.
_.~..

f).- _... ~
'f)'n ""-'~-.. _~. .... •, , -'~...

NP C 12 Amp R.gu 'o ,ed
Pow. , 5yI>C>'Y.

$oh'" S••, • .
3·Wo y P, o • ..,.'"

CYff.~' ........

1 . D.op....nist ant, hand-s ize Y·D<M wit h high·imP<let t hermoplast ic._.
2. 20,000 Ohms per volt DC and 5,000 Ohms per yott AC; d iode

oyad oed protect io n wit h fused Rx1 Ohms range,
3. Single renge switch; direct rlNding AC Amp rangoe to fecilit;llte

clemp-on AC Ammeter usage.
RA NGES

DC vote: 0·3·12-60·3oo,1.2oq (20,000 Ohms per Volt).

THOMSON ·CSF

Tufts Radio Electronics _ 209 Mystic Avenue - Medford MA 02155 - 16171395-8280

Tufts Rad io Electronics _ 209 Mystic Avenue _ Medford MA 02155 - (617) 395-8280

...,~..
0..-0__ 13 6 2VDC
l,,,,,lloecl f\eg<J,atoon l'O ... y
R'POIe' N",.. l mY R...S
T,. n. " n' "'0001'" l'O uS..,
Cu"",'C""lonYOlli '''mc
CO" ..., L'''''' '2 "''''0Cur'_ _ . 2 ~ ......0
0..., .- p, , .... ' •• ~Y '~Y

Cue'. 'HI .1\1-'Wl '~"'",OI S!.: ..~ .5_
A LSO AVAIL ABL E A $ MO OE L 1000AA
W ' THO UT ME TER AN O OVER V OLTAGE
PROTECTION ,

Tltos IteaYy CIuty ""' I ~ootlv CIIn'Ier1s 115 Y\Mts "'C to 13.G ~ts DC
~ 200 ""II,.otlS e am ps con" nUOlJS. 11 ""'0' mal AI' ,oM stat~,

F••,u'es d....1c,-",enl (JV~, toa~ ar>cl 0\"e<.0Itage prOlecl"",. 'd,aHy
...Itool for Ol*'attnQ noobiIo Ilam radio 2 _ AM-FM-SSS __
ctr¥e'S .. yGUJ ......... _ can_ bo usecllIl r-d._" 11
.".. C3f bIlIeroes.

HRM RRDIO I
MOBILE
COMMUNICRTIONS

MODEL
12V4
600
102
6 12
' 07
12 HM 4

MDDEL108RM
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Dealer Programs
NOW A vailable

'IiIr
TEN-TEe

TRITON IV
Digital Model 544

$869.00

\lodd H S CV" ·d t SlS .OO
\l odel 249 ~oi", Bla nke r 29.00
Model 2S2G Powe. Supply 109.00
Model 262G PoweTSupply/VOX .. 139.00

wave . RF _ lI me le r. SWR melef. Power
req u ired 12·15 VDC @ 8 A, ma•. Construc .
l oo n : a lum tnu m ct>an... l op and tronl Panel .
molded plM"c .ide p anel.. Co-eam Iron,
pa nel. _Inul v,n yl lop and end " om, S,.."
HWD 4 \'.,.. . r • 8"' .~ig/>I 2 Y> lb.,
Argona ut . Mode l 509 ." .. $359 .00
Line ar Amplifier , Model 405 .1 59 .00
Powe r S upply , Model 251
(Will power bot h units) ,.. . • 85.00
Pow... Supply , Model 210
IWill power Argon a ut onlyl • • 30 .00

-.-

569.95

Mem ories : Dit and d a h . I n dividua l d efeat
switches.

Pad d le A ct ua tio n Force: ~-~O I ms.
Power Source: 117VAC , 50-60 H z, 6·1 4

V DC.
Finish : Cream fro n t , w alnut viny l t o p and

sid .. pan e l trim.
O u tput : R e ed rela y . Co ntact ra ting 1& VA,

40 0 V . m ax .
Pa d d les : Torque drive with ball bl'ar lng

p ivo t.
SidE'-ton .. , ~OO H z to ne.
Adjustable out};'ut to 1 volt .
SIZe H WD : 2"" x 5"" " x 8 ... ••
We iltht : H '4Ibs.

K R50

lli1r
TEN-TEe

..."",,,,..-s____......- .. _ 10_'
__ ....._ '.8 .. • ...'..-8' __ '_' •10.'' '.' _ _........ .. ~ .._ ~,_ __..-" ..- " _........_ ....... ... .. ~.,...__........ .. .. ~ ..'... ".... .. , ..

A. CCESSO RIES,
Model 240 One-SiUy Con~... , 97.00
Model 2H Digital Rtoo.dotll ...... 197.00

TRITON IV $fi99.00

Don 't Make 'Em Like They Used To" makes Ham Radio even more fun.

..•.,.­
~ .... ~­......­.._....-..­

• '.' DO .... . . ,,_ '0<•_........

A RGON AU T , MO OE l 509
Cove" all Amat.. ur hand, 10·80 m el .." .

9 MH z c. v~ 'al f ,ll .. r . 2.5 kHz bandw,d,t>. 1.7
•halM' fac lor II 6JSO dB p o;n... Power
requ"ed 12·15 VOC ti' ISO m A ' ~,,,,,.800

mA Ira Mm.1 aT flllled OUTp u!. Con~lr UC1l0n

alu m ,nu m C~..i • . ' Op a n d from panet .
molded pia" ,c .. nd p a nel s. Cre"m fron,
panel. walnul vin y l ,op and end l"m, Size.
HWD 4 ,.,.. • 1J" • 7"' . Weigt>l 6 lb. ,

LINE AR AMPLIF IER. MOOEl405
Cove.-. all Amateur band. 10-80 .....Ter~.

50 _11. o"l pou . ~r. conl, n uOll' .,ne

1retrTEN-TEe

__OIM....

-_._~._-

F ro m o ne pac kage 1'0" rec:e....e eve ry compon e nt to quic kl V and easilV assembla y o ur
b eam . AT B-3 4 's rugged c onstruction , f ul l power handl ing c a p a bility, broad band
co... reg e , a nd four ac t ive el e m e n ts w ill g i\l'l! YO" sup e r io r p e rf o rmance o n all three bands.
Our n e w coa xia l tra p<; a re ve ry h igh a , re s ul t ing in e xt re m el v lo w ohmic loues and
lo nge r f ull performa nce elam a nts. Tt>ey 8ra rated fo r 2 KW POW III" han dli ng. F eed is di rect
52 o h m t h rQllgh t he 1 -1 balu n , suppl led lit n o ex t re cost .

--_....._. "' ,." ....... ~.- ".._,..

.--~

CD
CI iShcrart 4 elEMENT BEAM _ 10-15-20 METERS Pr ic e : $239.95

c harac ter k evers, a s uso' d in t he K R20·A .
Price $1 7. 00

K R 50 EL ECTRONIC K EVER
A compl..t .. ly automatic e lectronic k ey..r

fUll" adjustable to your o p e rat ing style and
p re .. re n ee , s peed, touch lin d wei t ht inc, the
ra tio o f th.. I..nlth o f d its and d "hs to t h ..
s pace b e t wee n th cm. S.. lf -cont ro ll..d key er
to transmi~ y o u r t h o u jth t s clearly, articu­
late ly a nd a lmo st e ffortl ..ss . T he Ja m b ie
(squ....ze) fea t ure allows the insE'rt ion o f d it s
and dahs wi tb perf..ct timing .

An automatic weijthting syst e m provides
increased c harllcter to SPOlc e rat io a t slo w ..,
spe..d s, d ..crE'asinil as the speed is in cre ased,
k e.. ping the bala nce betw ....n s m o o t h n ..ss a ~

lo w sp e"ds and "as y t o COpy h igh..r sp "e d .
High m t elli l ibili t y and ry th mlc trans m ission
is main tain ..d a t aU s p ..e d a, automa tica lly .

~Ie mortes pro vtde-d for both d its a nd
dllhs but pith..r may b .. defeat..d by switches
on the rear panel. Thus . th" KR~O may b ..
oPt'ra ted as a (uU Ia m b ic (squ e e ze) k eye"
w it h a s ing l" me mory o r as a co nv..nt io nal
t yp.. k ..yer . All cha rac ters are sd f-co m p le t­
in K. Pr ice $11 0 .00

S PECI F ICA TIONS
Sreed R ange : 6-50 ..·.p .m.
\\o e iCh tin il Ratio Rani " ; &0 % to I ~O% o f

c1ass.cal d.t 1fO nll t h .

ARG O N A U T

~OO

• Imp."""'" .....iti .;l ~ and -r;naJ·I......... ral00.
• Ho ". " sil(hal . u p 10 26 db.
• For ,"" 1 IIr ~S R.

• II ~pu"" it lf .uluffl. licalJ ~' ..hen d,. !r. " ..·.i •• r io I,."""illi,,&.
• H :T .mphf p_ " p"rior NU" mu d" b l ion pro""";"'"
• ."-d.......... ooIid ,, 'o l.. rircWlry .

• Simpa.- 10 inolaIJ.
o lmpr-o>'" immunity 10 I........io... foonl -end ""..no..d by· UOl" of ilo buill -in . U....u.O<.
• P",.-idoo. "'... .... I"' .. ..r "", 'rol for . ,. ,;"n ......il' 0...o l.

0 00

-e-

Tufts Radio Elect ron ics - 209 Mystic Avenue _ Medfo rd MA 021 55 _ 16171 395-8280

-)J)JJJ1r

'oIodoo1"-2 ~ . n>nli......... t"'inc6-l60
me'. r ",",""nip "rir",ally dr.il"'"d I..
u ·ilh .. h.n....i...... . The f'T·2 cOm·
hi lh. fp.o'",,,, of Ih ·. U·knu ..n f T
..i lh .... .. ...pt..otinl..d ru1 . i...... I<)

lhol f'P""i .. it 10 "" .~ '0.irt...n~

....~ 1",--";,.....ilh " " mudirocahoft.
'li o "";0'" tum "an "" wi lhou. one .

._-

Now You Can Receive The Weak Signals With The ALL NEW

The new ultra-modem fully solid-state TRITON makes opet'lltinli( eallil'r
and a lot more fun. without the lirnitatioM 01 vacuum tubes.

For ODe thing. you can change band8 .ith the flidr. of a ~tdl and 110 dan«er
of olf-reeonance damage. And 110 dl.>terioration of performance with age.

But thet's not all. A superla tive 8-pole i-f Iilter and 1ell8 than 2%
audio dillt.ortion, transmitting and receiving, makes it the smoothest
and cleanMt signal on the air.

The TRITOS IV specifications are impeccable. For 8electivity, nability and

recei.wr 8en8itivity. And it has lea l"," such 119 full CW break·in, pre­
!!electable ALC, off-set tuning. separate AC powe r lIupply, 12 VDC operat ion ,
perfectly shaped CW wave fann, huilt · in SWR bridge and on and on.

For J>e'IIi' Iltanduds of SSB and CW oomrnunicatioo, writ..- fm lull dPtailB
or talk it over witl't yuur TE.>-:·TEC de&1~. We'd like to tell you why '1be-y

K R 20-A ELECTRO N IC K EVE R
A f in e inst rument for a U-\lI"ound h ilth pe rfor­
manC1.' electro nic k eying. Paddle actuation
force is f actory adjusted for rythmic sm oot h
k eyinlt . Contact adjustments on fro n t .
weighting fa ctor fa ct o r y se t for o p tim u m
smoothne ss and art icu lat ion . Ov..r -rtd e
"st ra igh t k e y " convenie ntly locat ..d for
e mph asis. QR S sending o r t une -up . R e ed
rt'lay output. S idfO-ton.. l ..n erat o r WIt h
adjustable level. Self-co mpleting characters .
Plull-in c ir cu. I bo;ud . For 117 VAC, 50-60
H l or 6 ·14 VDC . Finished in cr ea m and
walnut viny L Pri ..... $69.50

KR~-A ELECTRONIC K EVER
Similar to KR 20 ·A bu t without side-t o nI'
o scm"tor or AC pow " r su p ply . Ideal fo r
pnrtable . mobile or fixed st a tio n . A grea t
va lu " that will l i"e y ..ars o f troublefre..
service. Ho u sed in a n a Uracth '" cas.....·ith
cr"a m front , wa lnut ,; n yl top. For 6-14
V DC o peration . Price .39.~O

K R 1· A DELUX E D U A L PADD L E
Pad d k- "-'>Semb ly is that use d in th.. K R 50.
h o u sed in an a t t ract ive fo rm ..d alum inu m
c ...... . Pr tee $35.00

K R2.A SINGUL L EVER PADDLE
Fo r k eyinlt c on.·..ntiona l " T O " or discr..t e

Tufts Radio Electronics _ 2 09 Mystic Avenue _ Medford MA 02155 _ {6 171395-8280
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ALLBAND PREAMPLIFIER

MODEL PLF employs a dua.
gate FET providing noise fig·
u res of 1.5 to 3.4 d b ., de­
pending upon t he band. ThE
weak signal ce-tormence of
most recei vers as well a s imagE
a nd spurio us reject ion art
greatly improved . Overall gai r
is in excess of 20 db. Panel
contains switc h in g that trans­
fe rs the antenna d irectly t c
t he rece iwr o r 10 t he Preamp.
Model PLF 117V AC. 60 Hz .
Wired & T ested $44.00

Model PCLP U ses
n uv ist o r $44.00

· 6 THRU160 METERS
• TWOMODELS AVAIUBlE
• RECOMMENDEDfOR

RECEIVER USE ONLY
• INCLUDES POWERSUPPLY

"'OA
1, ~

,nA
HIlA
2,OA
';IOA

UUH

2
W

',011
UI JH
2';OH
-,HJH

10r.IH
!"'.JH
"'IOH

83-55P-335

51S-10S.385

UG.2 74

UG-914

~ .. ,,'t.
lll .."u,
l~ .. ,,'I­
~() ..an-,

100 .. " t l­
1~0""'1­
';(X) .. "'I­

lOll) .."n_
lSOO " J l h
)O:l() .. "lh

......" " ....._-_.,-
..I U II III UII. DEIlIU • IIDI , DIDEI ~lIm, - ..,.. _.,..." ....... " -, .._.. _--,~_ ... _,,_ ....
"-....._"._-._.__ ..._.-

PL·259 . .. 90.
UG·175 [Adapt­
er for RG 58U)

_.. 25"

UG·29O

... ......­-,-

MODEL
43

Elements (Table 1) 2-30 MHz
Elements (Table 1) 25-1000 MHz

Carrying case for Model 43 & 6 elements
Carrying case for 12 elements

(SRrufy....Iyp~ or 50239 connectors)

---••• •

Table 1
STAN DARD
ElEMENTS
(CATALOG
NUMBERS)

UG-306

Dealer Programs
NOW Available

S0239S"

•

accura tely machined fnlm bl'll5l. Springs a re made of
beryllium co p per. All parts in turn are ASTRO­
plated® to live YO U connec to rs tha t c an take
constan t handling. high t empera tures and resist
a b rasion.

UG-273

r- ,--
•

- "

57S-102-38~

BNC(F) TO UHF (M) ADAP·
TER 31-028-385 UG-2'13
Adapts any BN C plug to any
UHF la c k. $2.39
P U SH . O N
83-5SP-385 F.-tures an un­
thn-aded. sp rinCY shell to p ush
fi t on female connecto rs.
U .27
L I G HTN ING ARRESTOR
575.10~.385 Eliminates st a tic
bUild-up from antenna. Pro­
tecta your v<tlua ble equipment
a l a inst Iightnlnc d amage.
14.80
BNC PLUG 3I..o02-38~ UG·
88 Commonly \>.Sed (or cern­
muni c at ions an te nna lead
cab le s. For RG 55 fU &< RG
5 8 / U ca b le s. S I .5 9
BNC STRAfG HT ADA PTE R
31 -219-38~ U G-9 14 I 9 f32"
lo nc . allows lenlth of cables to
be joined. Mates with BN C
plup. $ 2 .1 2
BNC PANEL RECE PTACLE
31..003-385 UG-290 Mo unts
with 4 fasteners in 29/64"
diamete r hole. SI.74

UG-1094

The indispensable
BIRD model 43
THRULINE '
Wattmeter

SERIES 3 1 - BNC CONNECTORS
Amphe nol ' s ONC co n necto rs are sm all. ligh t we iiht .
w eat her p ro o f connectors with bayonet act ion for
quic k d isconnect applific at ions.

Shells. C<)upHng rin p and m<tle contacts a.re

Read RF Walls Directly.
0-45-2300 M Hz , 1-10,000 watts +5%. l ow Insert io n
V$\\'R - 1.05.
Unequal led eco nomy and fl exib ility : Bu y only the
elemcntts) co vering your present f requency and power
need s, add extra ranges later i f your req uirements
expand .

•"

Tufts Rad io Electronics. 209 Mystic Avenue. Medford MA 02155. (6171395.8280

BNC BULKHEAD RECEP.
TACLE 3 1-221·38~ UG-I094
Mat es wlth any BNC plug.
Receptacle ca n b e m ounted
into panels up to 104" thick.
$ 1.25
BNC ( M) TO UH F (F) ADAP­
T ER 309·2900·38~ UG 2~~

Adapts a ny BNC ia ck \0 a ny
UH F plUI . $3.63
DOUBLE MAT E ADAPT ER
6 3· 877 · 38~ Bot h c o upling
ri n gs are free turning. Con­
nec ts 2 fe m ale c o m p o ne nts.
U.7 2
.lACK ADPATER $1.9~

~ 7~- 1 0 2- 3 8~ Ad ap ts
6 3-I SP-385 to Motorola type
auto an ten na jac k o r pin lack .
P A N E L RECE P TACLE
83·1R·38~ S0239 Mounts
wit h .. fastene n in 21 /32"
diameter ho le . SI. 1 7
PANEL RE CEPTACLE
83.g18-38~ S0239SH Mounts
in singh· 21 f32" diameter
hole. Kn u rled lo ck nUb pre­
ven t turning. SI. 59
BNC ANG LE A DAPTER
3 1..009·385 UG·306 Adapts
a ny BNC plu l for right angle
use. $ 4. 23
BNC TEE ADAPTER
3I ..o08-38~ UG-274 Adapts 2
BNC pluas to 3 1-003·3 8 5 o r
oth er female BNC t ype recep­
tab le. $ 4.56

T ufts Rad io Electronics. 209 My stic Avenue. Medford MA 02155 . (617) 395-8280

\ .\,umARO;~tO;; THE U3U@SI(jNAL $n~~
\~ TWO METERS Molom'a HT 220 Crvstats "W2AU" BALUN -- "':,::,::"
~C~YSTALS IN STOCK In Stock! MarPIMIl1AIIIllllUolI'" tIII.flCW.lAL•• T1I( til", ./~ "'.. _................... , -...... , ,.. , '" ~W"

Standard . lcom • Heathkit . Ken • Clegg • Regency . Wilson. V H F • • ,.. "'-. _'-, - ~I._ , _ .u"~ m_ " __ ......
E ng . Ora ke . And Others! $4 50 @ L,'tel,'meGuarantee • ,_ ... ' n _~ '-, '"

• I. ......" .."" """"'"••,"',to _ ...... 0." 600 ",•. _T" "..,.,......" , ... s...
Make/Model Xmit F req . Rec . Free . , ;;,':=,""': _ _ '" _ .... .......... _ --= r,---- - ...._ -. u .......... to. --=--.... ... _ _.- ..-_.

1JIlT...., It llSl •• .
BIG SIGNALS OON "T tust HAPPEN ­

GIVE TOUR ANTENNA A BREAI(e-• • ,_ ,, _ ,, , ...... "--, ,--,.. .. ,,--,
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­'--"--"-"-­--....__._.....0· .....
Pro. D4.

__ oc.• ,. ;. .... _ _ ._........._._.. ·._c_

IIIICOM I

< -.__.,-_._~---- __.-...., ........ , ,....._.....
"'-. 125l (J!J

1_ t..-ina. ICOM'S po...bl~ IC·2(12 and IC-502 put.1 ....th ,n
you r.....,h you You can take "wlIh you to tt>., h.lI top. 01",
h,. h"., I . oc tM ..,1>. TIl ponabl.. "'aU Pt:Pon t..o m~.. or ~.x'

Hello . DX: The ICO~' quoli' y 8 nd ex«·II.·nt , ,'rr cha r.fte riotl... "fth.o
pooir make bulk y conwrl<'n< a nd low ha nd ' ;11:" unn ·" "y for IWlf ing
uarted in !iSH-V HF. You ju.t add your linear amp. ify lIIioh. <'t>nnt"CI. to
the antf'n" •. and DX' Wi, h the :ro:z y<lu may talk throullh OSCAR VI and
\ '11 ' E.... n I..~i,... ",.th an -.,p- ......... " '.ng con ....rt....~ IC..:i002•• imi.
larly. makes .....or11K m<'t<'n In "'avo that YOu would h,,'·e al"·an hked bul
could n....... have boo~,.... In (act. th.-...."';"" many thinp to Iry.•1'. lik ..
<>peninl! a nrw band.

Take hold of S ingle S ide Band. Ta ke hold "f..,me O'xo;u ·m.."t, Ta k.· two.

Hold itt.. oo" . ,,. . ,, , ,~

IC -245 Tra nsceiv'H
Tha VF O Revol ution goes mobila w ith the unique. ICOM developed
L SI syn thesize r w ith 4 dig it LED readout . The IC ·245 o f f a n tha
most for mobile o n t he m a rket. The "sv 10 use tuning knob mollttS
acc u ra t e lv over 50 detant steps and a SSurn a xcellent c o n t ro l as
..silvas s teering ttl e vehic le . Wi th its optional adapter . the IC ·2 4 5
P UtS vou in t o all mod a o p e ra tio n on 1 2 V DC power w ith a c o m p a ct
dash-mounted tra nsce iver . In FM. the synthesizer c o m m " n d fre ­
q uency is displayed in 5 kH z steps from 1 4 6 to 1 4 8 M Hz . a nd w ith
the si de bend a d a p t er t h e step ra ta d rops to 1 0 0 Hz f rom 144 to
146 MHz. F or maximum rep..tar f lex ib il itY . the trlln sm it a nd
receiw freq uenc ies are in deP«'lden tt y progr.mmable o n a n y sep.ra ·
t lon. The IC·24 5 e ven c om. equ ipped wit h a m ult ip le pin Molex
c o n n ect or for r .mota c o n t r ol. The IC -24 5 is a product of tha
r e llQ l u t io n in V FO design, f rom its new style f ro n t panel , t o Its
excellent mechanica l rig id ity a n d Large Scale In t e g ra t ed Circuitry .
Vou r IC ·2 4 5 w ill give vou the most f or mob il•. $ 499 .00

THE N EW ICOM 4 MEG , M ULT' -M ODE . 2 M ETER RADIO - IC
21>
IC O M in t roduces t h e fi rst o f a gr..t new w . ..... o f amateu r rad io• .
with n . .... stVlin g . n ew ve ..a til itv . n e w in t egra tion of f unc t ions.
VOU'1Ie never b efore laid eves o n a radio l ik e t h e IC ·211 , but v o u ' li
recogn i ze what you ' ve got when vou first tu rn the single·knob
fr equencV c o n tro l on this compact new model. Th e IC -21 1 is f ully
s v n t h esi l ed in 1 0 0 Hz o r 5 kHl steps , w ith due l tracking, opt ica llv
c o up led V FOs displa y ed by wVerI ·segmen t LED readouts, p rovid in g
II nv ap l it . The lC·2 1 1 rol ls thro ugh 4 ....""hertz as easily as a
breaker th ro u gh the su rf . With its u nique IC OM develo ped L S I
I vn t h esizer. the IC-211 is n o w the beSt "do e w r Vt h in g " r a d io for 2
m e t e rs , w it h FM , US B . LSB a nd CW o p e r a tion. $749 .0 0

Tufts Rad io Electronics - 209 Mystic A ven ue - Medford MA 02155. (6171395-8280

Now It's Crystal Clear

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280

Vel , nOlll lCOM M ipi you "eu clear 01all the ha ooleo 01r ha n....1cl)lota l•. The nelll
IC22S tl lhe same I Uq>Tll lng rad io 1fOU'~e CO"'e to knOV/ a nd love a. the IC2:Z",
eJ<CepC l ha l tllllO't.11y "'V"'al lndependent. Z.,.o c.,...lal• . Solid otate engi.-ri"'ll
,"","bleo you 10 prog.-.m 23 chan 01 your "hoi« ..ilhoul ....iti"'ll. No... 1M
ICOM ......... " ...1>« _ . .... dema COIIM1I ....h the..-eniftlu _ ..... .... nred.
",*,h \lOll ' _ 1C-22S. Price: $299.00
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Model 311·,

WIDE RANGE ATIENUATOR

f_ .... eo-_

•••

......"'­--
Sh 'p ,

-~

PrOlKt your ',-,<;e'v'" 0' w ,"""" e, Ir","' o"erlu"d . 0' ')I e
vode OIep .. 11"",,,,,t,on o f low ·l~ A~ ' '')"'iII, !, om " Of'll
generalors. p<eamplil,e~. or con..efl.,..; s..-> fOC k,
"",,,ct>es p,ovoo:le a1ler·' .....' -on " orn 1 dB 10 61 dill ,n 1~

stOlP' Sw'Ir:hE5 are mar ked on dB. I 23-5-102020 Sum II
.w.••ned SW,lct>Ioo liN OtIS,toon) 9"fes attenuat'on W,th <I
"",let,,·, ,n aU T OtIS",on. ,he' e 'I NO ,nser ,' on 100.
Attenuat of ,n' tall. ,n coa " al l,"" "'''''J UHF connec'Orl

moclel 131...

UTILE DIPPER

".n. iOlO, dip m,:.:,.~_"'''''",,,,,,_
Ponab le R F ';ngle 'J!'"e' alor . .;gnal mo<» to<. or absor 01'
__t•. L.og/lt-.o"l I I POund . 6 <.IOJAre' lh all CDI

batlerv-OO--ed un,1 '. ""1 10' loetd ,n 1ft'
U llAKel .... . lun,"I1 .,'erm... etc. Can <>150 ~ lJ$I!Id

-...e ~,'v. ,noo..oc1anc:ol. Corcu,t a. """ 01"'" ta<;1(
Ind ''Il''"'atl1e lor " . per' '''''''' '''s. 'I os ea" lv the "'"
Vl~"' t ile ,nW w neo t ,n th~ shop, COnI ,nuo us co"", q l ro
2 MH l 10 2:xJ MH l ,n """"" ra"9'"
Un, . con5.I... 01 a t,,,,,,,,tor"ed R F d'o osc,llatOf I
l 00'~oere meIer CotCU" Met... Cot(.... ' <lWS

..ng le·l r."..SlOf DC arnphl"" w>11I " POleol""""" er '" I
em,l ler c"o.;" to COnlrol me Ier """"" ~,IV A 3-(lOS<U
sI 'de """ ch conr.ecl> the ",.Her c"cu" 10 Ihe ov,II,IIo< I
d ,p meas",e'nents . 10 a d,<)de 10< absor PHon wa""' ne'
pea . "-'''''''''''1,. or prO>l.oes aud >o moduldt'on Of I
RF SlO)r'\'iI
Freq""",,,v doal lias I caI'bi'a"'o:! fel",ence pOofIl 10< a.
bandw odth mea5Ur_U. E.h COIl .... 'IS own I r _

d,al I....." ·' "" conlu,"on ... ,111 muluo'" ma<~'"9S 0< sma
hard-to-read >ca l'" ned ' t he rent er of ,he d ,a l,

DC '0 300 "''<,
l __ • .3 , 2:10 .....,
._._ DC __W._......·.,.-
.....__ t_~.

0 _ 15. O_ SO. 0 _ 300 , 0 _ l lioOO

50-23111 0£11'" ......11

I- ;JI. ' 10 I I'"

Uk
S21S.oo

"

$I .w.....-
w II ....

I ' COnnectOf

••

....... "-_ 1000 WATT A...TING-OII Co<MecI
_ 334A dummy Ioed wan .

0", rroJS' POPular COmb,,,,,,,,,,, "n" H""" l ull """"'~",
Il'<lW'" M<ole< fa"""", ,nd rw l ual' y ""I 'br ated. Can be Panel
mou nled,
• '!MCilicallon .

....moclel 31. d um...., Ioed w.tt _

Toe> 01 _ L__1500 W"' TT R...TING Od Cooliod

Ou< 1I0gt>e01~ <X>f'"t>,...I;o" un" Raled 10 1!iOO ....al"
,npul {'nlerm'u....u. Me'er r¥ogleS are 'nd'~od""Hv

cahbraled to< h 'gheo$l accur acv.
• •peci fica l ion,

BARKER & WILLIAMSON, INC.

Do:;: .. JOO ......
L_ _ I .3 ,I .230_.
2!iO_.. __

a-e. O_SO.0 _ 125 . 0_ 2!iO

SO·239

• -",I'Cll-.o f _ _ I1_ DC '0 :JOO ..... • •....,;IoClI-'O

f ,... .... It_ DC ... JOO _, -, L__ l ,3 ·1 ... 230 "", _e-"Y I I.....-, L_ _ l.3 ,I _230_, - '- '000 ...... CW ..........._ - , 1.J 1 ..... _ .DC •• ~2!t _.

"'-or R.... 1[,00 ...... "',.......,.... _
....or""" I.h' · _. ,.- 5O.h_
......... .... _ , 10..... ,w. ,. ,.. Iogh, ' ........ -"«Y'""Y I d8/d8. DC ' 0 60 M"Z...........m_ ' ""' ,, . ...... ' ....'.R_ 0 _ 10 . 0 _ 100. 0-:100, 0_1 000 0 .1 d8 /d8 ·O.S d8, OC , . 160 _.-_. &O-n-I ................. _ I ,_ eo-.... SO-23' II................ _,",I o I ~1d8 '1 Od8. DC to ~25 _.... I- :li. " • r • 10·112'" •• '-:li.-...· . 10_11.·· •• ' ·IIT· . 2 ·1 /7". 2- 1I.~

S. " ......... Uk Sh oo . ......... Uk SO,p ........ 1.112-._-- 'M~ ,~ $n• .oo ,.- ~.~

E..........1 "'91 ........, llNd.... l 500 WATT AATlNG_

0 ,1 CooIecI
_1 384 d"_ IcNd

For t>tgh power ....hen <III VO" ..-l 's lhe load,

Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 - (6171395-8280

••
$0'" . ........--

Tufts Radio Electronics _ 209 Mystic Avenue _ Medfo rd MA 02155 - (6171 395·8280

f ....... 11_-,-'-w......... R_
COM"",Of

mod&! 333
dummy load
wattmeter

fnoo'\1I L........ P... taftM_2S0 W"'TT R...TlNG....
• • eo...

klea1 ' '''Id oer ...ce un'l lor mob'le 2_av ,ao:j>o-CB. marine.
bu..nes. band, B"'t lor ORP am"teur u... . CB. w ,th , e, o 10
5 wat" fu ll >cale low pow"," rango'.
• •pec,l ,calioni

=======================:f=======================::j ._cot,ca._.
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Model 377 - $ 17.95

COAXIAL ANTENNA CHANGEOVER RELAY

--- - - - - - =- - ---

Dealer Programs
NOW A vailable
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UNIVERSAL HYB RID COU PLER II PH ONE PATCH

Model 300 2W with Compreamp
- $125.00

__________________ __ JOO."'':::::-:~:

Model 300 1W wi t hou t Compreamp

- S85.DO

~ Tufts Radio Electronics _ 209 Mystic Avenue. Medford MA 02155. (6171395·8280.W) •Handl, full 200 _tts -low-low V .s.W.R . • Deliv.r 3 dB gain and morel .Pick the one that best fits yo ur needs :

' Larsen KiiIrod , ~ ROOFo,FENDERMOUNT g
A TRUNK LID MOUNT Goes on qUIck and easy

ntennas No holes and low in 3/8" or 3/4" with
MAGNETIC MOUNT snnouette too ! ,r fewest pa rts. ~
stays pul even at TlM·JM ·150 for 144 MHz usej Only JM·l 50·K for 144 MHz use l Only
100 mph! TlM·JM·220 for 220 MHz use $38.50 J M.220-K lor 220 MHz use $31.50
MM.JM.l50 lor 144 MHz usel Only TlM·JM·440 l o r 440 MHz use complete JM·44Q.K lor 440 MHz use complete
MM·JM·220 for 220 MHz use $38.50 And 1/4 wave antenna f o r t run k And 1/4 wave antenna f or roof and
MM-J M·440for 440 MHz use com plete and magnetic mount - $1 8 .50 fender mounts $11.50

A bo"'" antennas all complete with mounting hardware, c oax, connector plug, allen wrench and complete Instructions.
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CENTER I NS U L A T O R f o r Multi.
Ba n d D o u blets Mod ..1 C I

H Y-GAI N'S INCOMPARABLE
HY ·TOWER

FOR 80 TH RU 10 METERS

BROA D B AND D OU BLET BALUN
for 10 thru 80 m e t ers
Model BN-86
' 15.95

T h e mO del B N -86 b ahm p .ovid es o ptimum balanee
o f power t o b oth s,d es of an y doublet .nd ......tly
improves the m nsle. of e n er gy from feed line t o
antenna . P o w er capacity Is I KW DC . F e at u . es
welOtherproof const r u ctio n and built-in mounting
bracke ts. $ 15.9 5 S h p g. wt. I lb . Ord..r No. 242

Mod d 18H T
• Outstanding O mni-DirecUonal PO'rformance
• Automatic Band Swilchine
• In sta lls on 4 sq. ft . of . eal u tate
• Com pl..t .. ly Self -Su p port ing

B y any s tan dard o f m .....u r..m O'nt , the H y ·Towe. i5 unqU....
tio n.bly th.. fin .. st mult i-b a n d v..n ica l ant ..n n a I ylrte m on t h e
m . r k ..t toda y . Virtu.lly ' nd..st . u ctib l... Ihe Mode1 18HT
fealu r... automat ie b .nd s..l ..ction o n 80 th.u 10 met....
th.ough th .. u .... of • u n ique stub d e co u plin e syn..m w hich
er recuvety isolates various secHons o f t h .. llntenn a So th.t an
e lect rica l 'to wavele n gth (0. o d d multiple o f • 'to wav..l ..n l th )
exltts on all bands . Fed w ith 52 o hm coax, i t take . m aximum
10'1.1 power ... d e live rs outst.ndinl per fo r m ance on all
b.nds. Wit h the a d d it ion o f . ba~ lo .din e coli, it also d eliven
o u tstandine p erfo.manee on 16 0 m ..t ers. Structu.a1ly, the
Model 18HT is b uilt to last. lifetime. Ruaed hot-dip!M'd
p lvanind 24 ft. town . "Quirfos no cuyed su p ports. t op
mast , which "X len d s t o a hei&ht of 50 Ft. . if. 6061ST6 ta(M'n
aluminum. All hardware is iridite ueated t o M I L S(M'CS. If
you'.e lookinl for the e pit o m e in vertical . nten n. sy n e m s,
you ' ll want H y-T o w er, Shpg. Wt ., 9 6.7 Ibs. O.der No. 1 82,
F.ice : $219.95
NEW Speci.1 h inged b ase assembly on Model 18 HT a llo ws
oom p lete a u e mbly or antenna a t aro u n d leve l ... p er m its
easy r. isin g a nd lowe.ina of t he . ntenn •.

M U LTI.BAND AN T ENNA
D ip o le A nten na - Model D IV-80
$13.95
F o. 10 t luu 8 0 m eten - enetee of one b.and

A dipole a n te nna for t h e individUals who prefer th.. " do-it.yo ur­
self" Oe xibility o f e usto m -d esicnln& an a nt ..nna fo r yoUr specif ic
needs. (Wo.k th.. fr equenci... yoU wu.h in the 10 throUCb 80
m et"", bands) .
The D IV-80 features' D ura ble Copperweld wi.e fo. peater
strength, Mosle y Dipole Connector ( O PC·l) fo. R G -8 /U o •
RG-58fU coax and ali t h e t echnica l infurmation you w ill ne ..d t o
cunst.uct your custom -d esilned antenn a .

MU L TI .BA ND H Y -Q TRAP DOU BLETS
lIy ·Q Traps

• Ins talillo r izonh ll y or as I n ve r ted V
• Su per.Str..ngth Aluminu m Cl.d Wire
• Wu t h erp roo f Center .nd End In sul.to n

In5t.lI..d horizontall y Or a • • n in eeeed V , Hy-G.in doublets with
H y-Q tr.ps d eli...er true half w e1en lth (M'.form.n.,.. o n every
d O'sien frequen " y . M•.t cbed t •• ps, ind ivi d Ual ly p ...t uned for n ch
band fu ture I.rle d lam..ter roils that develop .n n,ceptionaUy
f.vo••bte L /C ••tio a nd ...ery hieh Q (M'rforman.,.. . Mechan'".lIy
sup.-rior solid .Iu minum tr.p h o u sinlll' p.ovide m . " ' mu m pro t ..c­
t ion .nd su pport t o th .. lo.dine COi l. Fed w ith ~2 o hm "".",
H y· G.in doub l.. t. employ . u p ..r-str..nlth .Iuminum cl.d si n lle
str.nd . t .... 1 wtr l..ments tha t d l'f y d .. terioration f. o m salt w. t ..r
. n d smok will not .tret..h . . . withst.n d hurr icane_like
w in d •. S WR leu t h an 1.5 :1 on all bands. St.ong, lighlweiaht ,
wutherproof ce n te r insul.to rs are molded f.om high im p act
Cyotac. H ard w ••e is iridate t . .. . ted to MI L specs. H e avily n rr. t ..d
7_inch end insulato rs m o ld..d from hilb impact ..yco la c in cre ase
I... k.le p.th to . p proxim . tely 12 inch... .

MODEL 2BDQ for 40 .nd 80 m eten. 10 0 ' 10""' '' overall . Ta k es
m:a.ximum legal powe• . Shpl . Wt., 7 .5 lba '49 .95
Ord O'. No . 380
MOD EL 5BDQ for 10 , 15 , 20, 4 0 . n d 8 0 met..n. 94 ' ove•• 11.
Takes mextm um pow .... S hpe. Wt. , 12.2 lbs, $ 79.95
O rd er No. 383

Stronl liehtw"'g.bt, weathe.proof
Model CI is m olded f rom hillb impact
cr co lac . H . r d w n e if. irid ite treat ed to
MIL I po'CS. Acc.. ptl '4" or "" .. coax ial.
Shpg. Wt., 0 .6 lb s. '5.95 O rder No.
t ..

EN D I N S U L A T O R S for Doublets Mo d ..1 EI
Rueg..d 7-,neh ..n d insul.tors .re m o ld..d from h'eh i m pact
"ycolac t hat is h ea"'i1 y s....a te d to in". ....e le ak . l e path to
. p proximately 1 2 incht'S. Av.i1.ble in pain o nly . Sh pl. Wt ., 0 .4
Ibs . $3.95 O rder No. 1 S6

I

3855 - $01\1&,00

-

/!

6-£I.. ment SUpo'. Thunde._
bird O X for 10 , J Sand 20
Mete rs Model TU6 DXX
$ 2 49.95 Sepa •• te HY-Q
t r a p s . featur in l large
diameter coils thllt develop
a n e ltc e pt iona ll y favorabl..
L IC . a t io a nd very hig,h Q .
provid .. peak performance
on each band whether
wo.kine phone or C W.
E xelusi ve H y-Gain b eta
m atO' h, faCIor)" pre t uned .
Insures maximum p in a nd
FIB •• tio wi t h out com ­
p romise . The T II6D X X
feed s w ith 5 2 ohm co a x ia l
cable arrd d eli ve.. les s than
1.5, 1 SWR On IOn bands.
Mechanically superior co n ­
s trucllo n teatuee s ta jlfl

$Waeed. slotted t ubin l fo.
ea5Y a djustm ent a n d re­
.dj ustment.•nd for large•
diameter and leu w i nd
loadine. F ull circumference
c ompr e s si on ch.rn ps
replace se lf -ta p p in ll. sheet
m e t a l s cr ews. In cl ud es
large diameter, h..a vy gauge
a lu m inum boom , hea vy
cast . Iuminu m boom-to­
m ast cla m p, a n d hea vy
laue" machine fo r m ed e le­
m e nt- to-boom b rackets.
H y -G lO i n ' ,. fe rrit .. balun
BN-8 6 i. recommend..d for
use w ith thO' T H 6 D X X .

,,.
"1'5 ,1"
1032 Ibs

'00 "'"" ..1V. ' to 2\?-
4 ,0 3 "'I It

--

Tufts Rad io Electron ics. 209 Mystic Avenue. Medford MA 02155. (6171395-8280,

31 1·

"20

'" '"100 .'\Ptf" ..1Vo' to 2"'-
6,1 "'1 /1..

-
SU(M' r
3oEl" m ent Tbunde rbird
fo r 10, l :i and 20 Me te..
Model TH 3Mk 3 - $ 19 9 .95

-»->:

There is no substitute.
iJlD'
A.-wur l.adio Sj......."s.

Tufts Radio Electronics. 209 Mystic Avenue . Medford MA 02155. (6171395-8280

Hy-Gaon s Supe, 3-de.....tlI
Th..-.defbifd ""IMrs olAStondlng pnfo,m·
anc.. on 10. 1'5 ~nd 20 meters, The
TH3Mk3 f"~lu,es ...p~'~le ~nd m~lched

H)- -O I'o ps fo' each b~nd. ~nd f..ed. ....ilh '52
ohm coa~. Hy·Goin Beta /'\'Ilch presents
top""'d imp"d/lnce fo< moll ..flk ....n!
3 band marChing. a1ld provides DC gtOU'ld
to e~monllle prKipUbof"I SWic. The
T11.JMk3 dO'......... ~urn FIB 'lltlo.
and SWR Ie» thoo n 1.'5:1 ar,.....,.....,., on
... bands. b mKhanic~ supo:riof
eonllruction leMoret tapH s..·aged slotted
tubing foI' e....y adjustment and la' ge'
di~ mele , . Comes ""uiPP"d ",th he.~

tillable boo m·lo-maot clomp. Hy·Gllln
f..tri!.. blliun BN-86 is recommend..d 10'
US<' ",t h lhe THJ MkJ.

Dealer Programs
NOW A vailabl e

....... ~ .-G.am__oge 8.1dB ",.
FronI-to·bkk lil!>o aeee ,,,,.
SWR (<rl ,""""neel ..... ~o ..... ,....

15;1 1.'5:1
Imp"dIInce '50 ohm. '50 oh.....
Po_, '"llng MIl. 10'901 ....... leglll

/lII"'eh.nk • •
Longell e "'.....n!
Boom "'ngth
T....,;ng 'UllS
Wind load &I BO /'\PH
Monimurn ...,nd s..........111
Net _ ogllt
MllSI diamete' .ottepled
SurfllCe 0'1'0
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F or 10.15••nd 20 Meter ,
New Hy-Gain Model 12 AVa

....,

..

• ALC ctrcutt to p re va nt overloadi ng
• 160 thru 10 m e ter'
·10 0 0 watlS DC Input o n CW o R TTY o r

SSTV Co n tln uou , Duty
• Va r illb le forced llir c ool ing system
a Self-contll ined cont lnuou' duty PO_ t supply
• Two EIMAC 1175 .:o:ternlllllno(1e caramiC/

metal tr iodes operating In groundld gr id
• cevers MARS fraquenc les w ithout mod if icat ions
• 5 0 ol'lm In p u t and o u t p u t Im ped lln ca
a Bullt. ln RF wa ttmlter
• II 7 V or 234V A C 5 0 · 60 I'l -l:
• Th ird o rde r distor tion d o wn a t lout 30 db
• Frequency rllnge:

1.8MHlll .I-2 .5/3.5MHl ( 3 .4 -4.6~
7MH-l: (6.0-9.01 4 M Hl (11.0-16.0
21MHZ (16.D-22.0W2IMHz (28.0- 0 .01

a 4 0 watt, dt ivi for 1 K DC In p u t
• RllCk m ounting kit . vllil a ttl . (1 9 " riCk )
• SI-l:e: S ib" H:o: 14" W:o: 14 " b Wt . 47 Ibs.

f 1::... .'.

. illD

TROUBLE FREE TOUCH-TONE
' OSITIVE TOUCH (KEVS DEPRESS)e MOilLE eHAIIIOHELO
DESK MDUIIIT e 111 0 PO TTED ' AFITS lSE RVICEAILEI
MIL. ~EC. COM'O IIIE IIITS e 1110 RFI e SElF CD!IITAIIIIED
llTAl CO"TRDltEO e tEVEl ADJUSTAltE FROM FROIIIT--"_4"'_ ."_ _.. .----"_ 4 __• ....... _ _ . __.... ,_ '- ,_.~ ... '_ .. "........_~--- --_ '"•__ _ ... .. ... .. _ _ , .. _ ... D-l _ _ ....
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ROOf MOUNTING KIT- Model 14RMQ provides rugged Support f or Model 14AVQIWB.

O rder No. 184. Price : $28,95

Completely self-supporting. the Model 12AVQ features Hy-Q treps ... 12" double­
grip mast bracket... taper swaged seamless al u minum construct ion with full ci r­
cumference compression damps at tubing join ts. It delivers ou tstanding low angle
radiation. SWR is 2:1 or less on all bands. Overall height is 13 ' 6". Shipping weight
7.2 Ibs. Pric e : $47.00 Order No. 384

New. im pro ved s uccessor to the world ', m ost popular vertical!
Hy -Ga in Model 14 AVQIWB for 40·10 Meterl.
_Wide bend performanc. with one . tt ino (optim um .ttin", for t op performanOl f a.nilhed l
• New Hy.Q YrlPI • New 12" Double-Gr ip Mast Bradlet .Y. pe;- Swagged Sea mless

A lum inum Construction

The Mod,,1 14AVQIWB. n..w improved successor to th.. wor ld fs mous Mode l 14AVQ. is a ,,,,If·.upporti ng .
autom atic ba nd s witching v..r t ica l tha.t dclivel'$ omni·dirt'Ctional performance on 40 through 10 mete...
Three ...perate Hy·Q tTl "" featur ing ln ge diameter coils lhat d..v..lop an ex«,pti onally fa vora bl.. LlC
ratio a nd a v ..ry h Igh Q, provide pesk performa nce by effl'ct ive ly illOlat ing oechons of lhe antenna ...
tha I a trul" 114 .... .... reson. nce ex i' li on all bandt, Oulltand ingly 10'" angle r.dia t ion pattl"m mll. k...
OX and other long hll.ul cont!l.cto l"uy. SUpl"nor mechanlc. 1features include ...ltd aluminllm housing
for trapa using II r d,electTlc C8 pac1tor .. ,heavy gallge ts pl"r swagl"d llell. mless II.lllminum rll.d lll. tor ... full
circumr.....nce compn'8llOn dam p" lit tubing jOlnll that a ... resistant to corroooion and ,,·ea • ...a nd a I:r
double.gr,p ma.t brac ket that in.u...s muimum rigid ity whether roof·top or l{rou nd moun ted The
Mode l 14AVQIWB also d.. liv...s ..,.cellent performance on IW m..t.ers using Hy·GalO Mod.. l l.C·8OQ
Loadinl{ Coil Ov..ra ll height i. 18 r.... t. Shippin" weigh t 9,2 lb•. Unsurpassed porlability .. ,outsta nd·
ing for pl'rman..nt installa tions Prica : $67.00 Orde r No. 385

TYPlCAl I4AVll/W1 VSWR CURVES

Den7tOrL MLA-2500 $799,50
QenTron Rl d lo has p aCke d a il th•
'lalureS a UnNr a mplifier should
I'lIV. In t o thl lr new MLA·2500.
Any Hllm Wh OworkS it un tell y ou
t h e MLA-2500 rNlly was built t o
mlkl Imateur r.ctlo mote fun .

I I I
--- --- -... ." .. ' ... ... •• • • ., •• •

Hy-Gain REEf TAPE PORTABLE DIPOLE
lor 10 thru 80 Meters Model 1aTO
The lIIOd portlIbll lIirll pemr.allt:l lIipoll 1'0'11'_.
n.o Modol IlITO io __y tJw __pn>othiP po<fonnan<e ... a W.
.....1>10< ..........y __'-<I It IwI __ iny.l...hIo ,n pl'>Yo:I, ...
..hall.. comm~n"",'"no ,n ......1 m,ht.o'1and """"..""al.-ppl"",t..". U. h·
o~t tho wor lcl . Two ....,01_ . 1<001 t.o_...llb...... ,n "",Ie..... lend from "; l!>ot.id. of 11>0 m. 1O !Iou..nl op 10. Iotol d,.t.o """ of 132 r...t roo 3.6 Ill< opeuli"o
26 rt. Io~ho or polyll"O'PY l..... rope ••t..<bed 10 _ II t.ope 1"'"""10 i .....ll. b on
to poleo., _ buildinco ·.·whote_ .....,Iah" t« a .....1>10< on_.,......,.
I"..",..... ia l!>o lblh i I>ou.outc .. a~ IoT'fIh ~ ..........b"'" '" __ _.to 011 l!>o ...... " moll. ,.-aII.o fooIpn>ot. " oado u.
52 _ -... Dwb-.. _.-...,... pe.'" ._ ... p;w'taIllooo __ -"a .
M....-IOU...02 iacMo l"OtndoOt WL.4,1 1be
Otde< No. m _ ,",ll!i

<pipoceommunications

~ r ' oo-"l
.3 75

-
".-­12 ' "_._... ..---f _ _ • _ . ....l'>...-.---..0--

,..--.....----
", ., ­
u~ ·

••r
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CO NSTRUCTIO N ... of e",Ua·heavy
d u ty tapered s wa ged seamleS8 alumi­
n um tubing with full circu mference.
cc r rc s rcn re si s t a n t co m p ression
ciampa at s lotted. tu bing joints ... is /l(l

rugged and rigid tha t, al though the
a ntenna is 25 ' in he ight, it can be
mounted. without guy wires, using •
1 2~ double grip mut bracket, with
recessed 0081l con necter .

Orde r No. 386 Price : $97 .00

WIDE BAND VERTICAL
for 8()'1 0 Meters

Hy-Gain's 18 AVTIWB
T.b the wide band. om ni -dIn!d..ional pl'rlorm. nce
r;I Hy.G. in·. f.mou. I40 AVQ/WB. add 80 lM~r

capability plua extra-Mary duty COlUltructlon _ . nd
)'<:M.I h.ve the unriva lled ....w 1811.VTf\....B. In other
word•. you h. .... qUl~.n entenne

• Automatic switching. five band ca pa bil ity is a c- t-N:;;;::i;;;;;';;;;;-;;:;;;;;;;;;;-;~;;;;;-;;;;rld;:;;;;;;;:t;;;,;;;;;;;-;;;;;~",-------------­complished th rough the use of three beefed-u p
Hy ·Q tr. pa (fea tu ri ng large diam..ter coila that
develop an exceptiona lly favorable UC ratio).

• Top kwoding coil.

• ACl'OlIII-the -band perfOI'Dl.8ll(;(' with j ust one fur­
n is hed setting for each hand no through 40).

• True 1/4 wa ve reecnance on a ll hands .

• S WR of2:1 or less at band edge s .

• Radiation plIttem hu a n outstandingly 10'"
a ngle whether roof top or ground mounted..

__ ' 8V _ , . _ .... _ .._ - ,.- ..._. ...-
_ _ ", • _ _ FooI ~ _ _ • . "'., .
~ . .... _ ._ _ DX .. loc.l ('_ ................_.,_n•• ' ,, 'S.' _••.~I""",,-,
' ''' ' '''' '",.n ,nto ,1>0 """' " 1............. to....l .. -.
....nto"" H, " , , " " <on . q."'" ' _'od d<_ n to
." " ,," of ~ ~ 1. ,,· ._mO'od ft.,. , '..
..... I/o"" w" S ,.
0.- ... 19) '''CO UlJXI

The Versatile Model 18V for 80 thru 10 Melen

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. 16171395-8280

51'UlflCATIONS

Tufts Radio Electronics _ 209 Mystic Avenue. Medford MA 02155. (6171395-8280

ALL NEW
3-BAND,
2 ELEMENT
HY-OUAD
. ... . .. . . ..... q _,, '
· h - ,.. ' '' ..'... .... ." , .... ".~ 1.- (; " , _ "' 0.
. ..... . '.10 .... _'..'. __ T ' _ _ ,._,...~
_ . • • _._.. ,.... . . • ... ,..... h_.. ,_ _..-
, ... I __ ....... . , .. _'._.....-----•• .e.-" __ • • _ _ ...- ,
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Drake DSR·2 - $3200.00
• Continuous Coverage

10 kKz t030MHz
• Digital Synthesizer

Frequency Conttol

• Frequency Displayed
to 100 Hz

• All Solid State
s A-m, Ssb, Cw, RnY.I.b
• Series Belanced GIIte

Noise Blenker
• Front End Protection
• Optionel FeeturesAvelieble

on Special Order

• Programmable to meet .pecific
requirements: SWL, Amateur,
Labonllory. Broadcast, Marine Radio,
etc.

• Direct frequency dialing : 15~SOO kHz
plu. any 23 500 kHz rang••, 0.5 to 30
MH,

• FET circuitry, alisoUd state

• Unear dial. 1 kHz readout

• Band-widths lor cw, ssb. a-m with
built-in LC filter

• Crystals supplied for lW, .even SW,
and be bands

• Notch lIIter

• Built~n speaker

The.- solid stale Drlke FS-4 SJ"th8$lntf openslhe
dOO( 10 e.- worICI 01 tonllnuou..tuno"ll ehott '
COtnbi... s",lhIsiZed general coverage 1Ie.'tMllty Ih
the selKb",ty. StabilIty. I.equency ....:lOUI end reliebil­
II}' 01 the Drlke R-4C or SPA-4 ~...,rs

" .....-1. ".. ",,' h " R.. .Ind T..x _tre_
min • • : IR", R--4A. R--48. R·4C, SPA·4, T·4. T·4X, H X8 Slid
T·4XC) , wi'~Ul mod,~CIIIO~, • Mm ' 1"9" i4 HI o~ F5-4, wilh
kH. '...:1....1 ,. ..... l.om ._~... d,.I. • Comp!ele _e1
__-no refIOSCfJSlIoI4 lO11u, •T~"X _ • • _
te... b. I: on.., f5-4 "oq'*"'Y. __ ...th _
_ ,.. .. "'-out! kHr"",,1I Ore... PTO

Price: $250.00

Drake SPR·4 - $699.00

Drake FS·4
Digital Synthesizer - $300.00

0..11 Twe Model ..,. 7075
• .,.,...: _.., Out, c._oc0..
lop • C.bl.: Fo u . fOOl, 3­
Conducto., 0"" $h'eId .0u1l>ul
L..... : M, ~us 54 ~8 (0 ~8 • 1
.....1I""CtOl>af) • f_ne, II..
_ : 81>7000 Hl • e_ ..:
""- 10 ..th. 1>\1II>-10-_ 0<

vox. Pr ice: $39.00

M...d Helel Type Model No. 7012
• .,.,...:c._ lien<! ...... . C.bIe:
tt- R"'.C1ed, S' • .,._, PVC 3
C<>r~ , I sf1i.kled , C<>il Cord ' c ...:
Cycol.c • ~Inlsll : G,., • Oulpu'
......: Mi ~.... ~ ~8 (0~8 • 1 volll
mI"'_l •••_"'" IIs_.:
:J0003000 H• • __..'~ 10
.._ ~IO-"'k 0< vox
Price : $19 .00

Solid Stale Linear permeability-tuned VFO with 1
kHz dial divisions. GalIr driven d uat Circular dials.
High mechanical. electrical an d te mperature
stabili ty.

Covers ham bands w ith crystals tu roeneo.
Covers all 01 80, 40. 20 and 15 meters. and 28.5­
29 ,0 104Hz of 10 meters.

Covers 160 meters w,th aCC8Ssorycrystal. Four
500 kHz ranges in addition to the ham bands plus
one fi xed- frequency r ange can be switch­
selected ' rom the Iront panel.

Two a-pore crystal lattice 1iI1ers lor sideband
selection.

rrarecewee with the R-4. R-4A . R-4B, R-4C and
SPA-4 Receivers. SWItch on the T-4XC selects
frequ8l'lcy control by receiver or transmitter PTa
or Independently. Illuminaled dial shows which
PTa is in use.

use. lsb, a-m and cw on all bands.
Controlled-carrier modulation lor a-m is com;

patlble with ssb l inear ampliliers,
AutomatIC transmit-receive switching. Sepa­

rate VOX tune-delay adjustments lor phone arid
CWoVOX gain isindependentol microphone gain.

Choice Of VOX or PTI. VOX can be disabled by
front panel swilch.

Adjusta ble pi ne twork output.
Transmitting agc prevents flat-topping
Meier reads relalive output or plate curren t

with swilCh on load coniroi.
Built-in cw sidetone.
Spotting function lor easy zero-beilting .
Easily adaptable to Rny, either Isk or a'sk.
Compect size; rugged construction. Scratc h

resistant epoxy paintlinish .
Price: $699.00

DRAKE MICROPHONES
WI_ 10< .... ""lh Or.... I..,.,..,n...."" "s_.. tor
..n,. ~IO-,",.0< vox.Type 0'__•_..., D,
the VOX """"'" _no 01 the Ire...........

Accessories

Drake T-4XC

Model No. 1501 Drake AC-4 $120.00
Model No. 1505 Drake DC -4 $135.00

Solid State Linear permeability-tuned VFO wIth 1
kHz dIal divisions. Gear driven dual circular d,als.
High mechanical, electrical and tempera lure sta­
bility.

Covers ham bands with cr~lals turmahed.
Covers all 01 80. 40. 20 and 15 melers. and 28.5­
29.0 104HZ 01 10 mele~ .

Covers 160 meters wllh eccesscey crystal. In
addItion to the ham bands. tunes any fIfteen 500
kHz ranges between 1.5 and 30 104Hz. 5.0 to 6.0
MHz oct recommended, Can be used lor MAR S.
WWV. CB, Marine and Shortwave broa dcasts.

Superior selectivity: 24 kHz &-pole filter pro­
vided in ssb positions. 80 kHz. 6 pole selectIvity
for e-rn. Optional &-pole lilters 01 .25, .5. t .5 and
6.0 kHz bandwidths available.

Tunable notch fIlter attenuates earners within
passband .

Smooth and precise passband tuning.
neoecerve capability: may be used to trans­

ceive with the T-4X. T-4XB or T-4XC Transmitters.
Illumlflated dial shows which PTa is in use.

Usb. Isb, iI-m ilnd cw on all bands.
Agc with last attack and two release tifTle$ lor

ssb and a-m or last release for break-in cw, Agc
also may be swi lched oil,

New high etticiency accessory noise blanker
that operates in all modes,

Crystal lattice titter in lirst i·1 prevents cress­
modulation and desenSItization due to strong ad­
jacent Channel Signals

Excellent oYllr1oad and intermodulation char­
acteristics.

25 kHz Calibrator permi ts working closer to
band edges and segments.

Scratch resistant epoxy paint linish.
Pr ice: $699 .00

Drake MS-4
D.eke M5-4 M.lelling $pee"e r for use .... ,Ih R-4. R-4A,
R-4B end R-4C Rece;v8'S tHea space to 1lmJ ... "Co3
an<! Ac-4 Po_ SuPphesl
Price : $33.00

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6171395.8280

Power SuppW.. lorT·4. T-4X, T·4XBor T·4XC (The AC-4
cen be houMd in en MS-4 apeake. eebinell

Power Supplies

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (617 1395·8280

Drake R-4C

-C - LINE AMATEUR EQUIPMENTI*>1iIi!ll3J.-COMMUNICATIONS RECEIVERS-



21.95
32.95
24.95

54.95
21.95
32.95
29.95
21.95
21.95
32.95
13.9 5
32.95
32.95

A 144-7
A 144·11
A430-11

VHF/UHF BEAMS
A50-3 s 32.95
A50-5 49 .95
A50-6 69 .95
A50·10 99.95
AMATEUR FM ANTENNAS
A 147-4 s 19.95 AFM -44D
A 147·11 29.95 AR·2
A147-20T 54.95 AR-6
A147-22 84.95 AR-25
A220-7 21.95 AR-220
A220·1 1 27.95 AR-450
A449 -6 21.95 ARX-2
A449 ·11 27.95 A RX-2K
A FM-4D 59.95 A RX-220
A FM-24D 57.95 ARX 450
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1. 5 . 6 . 10 ELiMENTS

cu.1t CTaft """ .......ud another fi..t by ftt&k,nr the
.....-Id•• tnOIIt popular 2 ....tee ent......... t.;" all co<>d­
Th...... Rinro Kanne ie ~'.1opM rTOm t he buk
AR_2 . itlt th ..... Itelr • • ~... in pheR end • """ r irhtlt
w.~e m. tcltinr otub. Rinro Kanree et v... an utn'mely
low .nrk of radiation for better . ill"fUl1 <overa g<' , It i.
tunalM o,'er a broad fr"'luency rann a"d perl....tly
mat<hf'd to 52 ohm <ou.

"RX·2. 137·160 MHz. 4 Ib' .. 112"
ARX.2211. 220·225 MHz. 3 lb, .. 15"

AR....SO• • 3S-4SO MHz. 3 lb,.. 39"

.....~", d '.....
.. .......-e >;, '<RIp _ .. pUl -.,l "'" _

-~-Work t ull quietinlf into ......... n'Pf1lte~ and tend t h.
rad iul of your d i...-t <OIttxu with lit R ifl60
Ran,.....
y .... " n up date your presenl A R·2 Rln/fO wit h th.
limpte Il<1di tion or thi. ..... lenM. kil. The kit indud..,.
t he ph... inj( ne twork I\nd """""SIlTy el.m.nt extension•.
The only modifiralion. l"t'Qoir-ed a n' ea.oy to make . aw
•Iila in tlte top .....lion of your antenn •.

Tufts Rad io Electronics _ 209 Mystic Avenue _ Medford MA 02155 - (6171395-8280

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280

6 METER BEAMS

__ ""r io"""""" I...... "'""". "'II ••••. C mftn _.__~_aIId1-.... ...... _ ..~ful l, _ """_ ...
ore _ pon."". ~.... _ '" pi•• .- f..- to _ ..."'b.- hoq._._.
_ .....ON ...ll .... ~I~ .~ ~ii" - ~/~- .H, ...n
.",1_ <tI..- fl."~ .1_.... lIIblol:. Tho 3 .... 5 ~I_
........~ , 3/0·· · I 1'..'-'• . 'fb<,C IO.I."'_ _ .
..~ I 51." - I I/~" !>no",•• All bro<t _ OJ p .
,nne<! . I" m;, om. Dr 'Il" 1"I.h c.d pl...... ubol'..~wj"" .
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GAIN

BASE STATION

ANTENNAS

4.5 dB' - 6 dB"

Omnidirectional
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$69.95
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IDEA L r OR EV E RY T WO·WAY RA DIO
COMMU NIC AT IO NS N F: ED ...
C B Opo'rlton • Amat..ur r.dio oper.to.. •
Po lic...nd fitO' v..hiel Ambulon and
"m"'ll..nc}· ,...hicl Ta"iI.nd t"'..k .
:Iola r;n.. pleasu... Ind work boau • Con'
.Iruct;on and d..molilion Cr..... . Indust ri·
al communication• • Stocurity patrols .
Airpo rl t o wer and ground Crt'WI ' Re ·
mot.. broadcaot and TV 'Umera c...w• •
Fo .... t..n and fir.. ·..atch uniU .

• Boom·moun t.d ..l.....t ...t-c.p.acilor micro·
phone d..liv..n Itudio-qul1ity, undillot1..d
voicto ...product;on. V.ri.ble lain conuol
leta you .djust for opt,mum mo du l.tio n.

• Cu.hio n..d ..a rcu p I.. ", you mo nito r in
privacy no Ipeahr blare to d isturb
oth..n. Blocks o u l ..nvironm.. n t.1 noiMo.
too, Mad.. of unbruk.bl.. ABS pl ..tic .

• Head band ....If·.djusu for «>mfortabl..
.ur onr Ion. houn, Spring-flex hinl"
1,,1& yo u 51ip h..adSf'1 on and orr wi t h
just o n" hand, R#""..ibl.. rOT ri lhl or I..f t
..a r .

• 1I..ad... t C'n boo hu nl o n otanda rd micro·
pho n.. clip.

• Compact patm·h..ld talk .witch l..u you
kHp both hando o n th...h....1 for ... r..r
d riving, M. d .. of unb.... kabl .. ABS p lasl ic .

• Bu ilt ·in F ET t r.nsi. tor ampli"..r ada p",
mic rophon.. o ut pu t to any Iran"" ..i"..r
im pt'danc...

- Com pa ti b l.. with m""t t wo-..ay rl d i"" in'
cl uding 4Q..<,hann..1 CB uni"'.

- Bu ilt · in V..lcro pad for ....). mounting of
th .. talk switch,

- Mad.. in U.S .A.

SP ~:C I~·lCATI()NS

MOllEL
lO15-A

Ea.rphon.. imp<"dlnc..
Ind I)'pe' 8 ohR1$. dynamic

M,..rophon.. Iype: EI...,t ...1 clpvilor

:Iol ic ropbo n.. f qu..nc y
r po nse : 200-6000 H~

Am p]if i..r Iype, F ET Iransillor•
vlriable Rain

Ampl;fi... hau..ry 7 ''Iolt Mallo ry
po...... : TR·\ 75

S ... it..hing: R..lay or ..I.....lronie

t'OR BRO ADCAST-QUAI.ITY T RANS·
MISSION AND REC EPTIO N F OR BOTIl
MOBILE UNITS AND BASE STATIONS.

•

Two-wa y·radio headset with superior lidelitl
Electret-Capacitor boom microphone an(

palm-held talk switch

•

JMR. MOBIL-Ii4R"DEll'Xt
74~ TRI·8~'D
aoen.e
A. NTENI'>A.
• AUlo ma t" 'lI y adJust< 1<,
prupe, 'e«wanco 10, :(1, 4 (1
a od 75 mel...
- Power raled al ~OO Walll
P.E.P
_ lnd lKk. "- "',1IOn. 'u''''
""IKOU .nd "'h,p '01' ...c·
lion 742 AnJ<nnl
P r ice : $ 109.9&

~
• 0

~ XClt:S I \' E

D~LUX[

~· I " :'o'D \l OBILE
H A.l1iT t I'>N"
• All ~.nd manual 'Wlk~il\ll

.nlenna for 10. 1.1, ~O . 40
and H n,el ....
_ Powe, ,ared a, 1000 WallS
P loP
- llldulk, ~"" ... " ..... Willi
mobit<ooll and .;~ loot whIp
rop ""<11<>11 -t~ .'Olell...
Pric .. : $ 1 1 9.9S

•NEW SWln MMBX
Mobile Impedaoee Walmer
It kHP s y o ur transmitln and )'0....
, _ kina t enns for a son,. Pri ce ; 123 .9

S"".AItI~
ELECTRONICS

SWR- t guards aqatnst power loss
If you' re not pumping ou t all the
power you're payin g for. ou r little
SWR- l comb ina t ion pow er meter
and SWR bridge will tell you so. You
read forward and reflected power
simultaneous ly. up to 1000 wall s RF
and 1:1 to infin ity \'S\\'R at 3.5 to 150
~fHz .

Cot it all tuned up ? Keep it that
way with SWR-t. You can leave it
right in you r antenna circu it.

~

Tufts Radio Electronics. 209 My stic Avenue _ Medford MA 02155 _ (6 171395-8280

These wattmeters teU vou what'S going on.
wrtn one Of teese IMine wattmetef'ji power rl'aQ'~> For Whatt'ller purpose
vouil know If vou re getttng It an Wl' ve QOt tile wolttmeter forvou UW
togetl'ler ,}lI tI'lt t ime Nee<Jnlgn ;1(· your Swan eeese Can:! AOOI lUtiOrlS
tur.JI:V' HtghPOWl'f himdl .......> Peolk ilt vour Moller or write t o us

CYGNET 1200X PORTABLE
LINEAR AMPLlt'IER

T o q uadrufl .. the (Ju l p u t o f t he 3 UOB C Ylnt-t de
n o vo , s im p y add th is matching unit fo r m or.. than
a k ilowatt o f power. Comple 'e wi th self-co ntained
power sUPfl y a nd provis io n for .." t ernat A L C . this
CY l n ..t o f .. n .. xce ptionally h ig h .. ffi c i.. ncy a nd
linearity . $349.95

,\dditional SI.l·an p rodu e t. indude: (ixed and mobile ante" ...... VFO 's trlephane pa tch .
VOX . watt mel..r. m icropho n .., and m Ol.l n t in R ki tl. A I a no th ..r e xtre Ip rllice, 0"'" Swon
f:/eC'fro nic. offpr. (aC'fory· bad<('d ( inanC'inR to the amate u r radio c omm u n ity. Vi.i! all
a l.l t h arilf'<I Sw all H/ectronic. <I calpr for ca m p lelp d etaill ~ ~

• ~""Altl
HE CT' ooo, e s

Tufts Radio Electronics. 209 Mystic Avenue e Medford MA 02155. (611) 395-8280

SWAN METERS HELP YOU
CETITAlL~CETHER

why waste 1\'(/ its?
(SWR.IA $25.95 )

SWA N L I!'OEAR A M PLI F IE RS A :Iolark II 2 0 0 0
Wilt P .E .P . fu ll lelal in put power un it o r t he
1200X m atchinc Cye n..t 1200 w.tt P.E.P. input
powl'rhouSf' with built-i n p o wer supp ly. The c hoice
IS y ours. $849.95
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' "",, / SA VE YOUR RADIO!

DES IGNED FOR COMldERCIAL U S E UP TO 1000 MHZ.

T he T UFTS SAV E·YOUR · RA D IO bracket can ~ve you a
bundle ... end a 101 o f hassle. Why worry about r ig r ipoff 1 T he
T UFTS SYR bracke t mou nts q uickly a nd easily in your ca r and
m akes it possible 10 sna p y o u r rig out of its bracket when you park
and p u t it out o f sight.

T he connector system has a special coaxial cable connector
which will provide y ou with a rossress connection rigtl1 up to 1000
MHz! No lossl In addition to the quick ooax connector then. are
also fo u r power and accessory connect ions which are made
a utoma lica lly when t he r ig is slid in t o its bracke t . . . just what you
need fo r feedin g power a nd loudspeaker c o nnect ions to the set.

T h is is a rugged bracket and con nector system ... it'll take a
beating. T here is a ho le on each side 01 t he t 6 gauge steel p late for a
padlock in case you _nt to leave the rig for short periods irl its
bracket. They 'lI have to rip o u t the dash to get it . . . and it won·t be
the fi~t time for that.

With two 01 t hese brackets you ean bring the mobile r ig into
the house a nd use it in second s . O n t ri ps you can ta ke a n A C sup ply
for t he r ig a nd use it in you r hotel room . P rice : $29.95

COPE PRACTICE SET

~ __·' su,,,
~ __"~_ _ Ul_....,.0-31........25

"'.llO~U"' ._

No . 114 404 002

loIOon .....os ' "'CE "l'GHT LlOOGTH

'...'.... '0.' ''' 11 ,"" .....,
40 2OHO ~012O ~.~ wn )6110.9
40-10 HD 40120115/10 ss.so 3611.01 36/10.9
lI(j.40 HD 80140 ' 15 ,, ~ 411115 6tl21.0
1~40HD ,.~ 5 5 .1X! ~1.11 - ,
15-40 HD ($1'1 ,.~ ,,~ 4011.12 -,
75-20 HO ,.- ~~ ../ t .23 -,
75-20 HO (SI'I ,.- ~~ 44l t .23 -,
75-tO HP 1SIolOnOJ'5/10 ,.~ 4111.34 -,
75-10 HD lSI' l 15140120115/10 ,.~ 4111.34 -,
IO-IO HO 1!OI4012OJ15J l0 M~ 5011.40 tenl.O

.... "~--- -..."'. ..~ ~n.... _ _ ••_

-. , .
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N YE VIKI N G SPE ED-X KEYS
NYE V IKING Standard S~ed-X key s featue smoo th . adj us tab le
hearincs . hea vy-d ut y silver contacts. and an mounted on a hea vy
0 ....1 d ie cast baw with black wt' tnkle finis h. A vailab le with
standard. o r Navy knob. with. or witho ut sw itch. an d with n icke l
o r brass plated k ey a rm a nd hard ware .
Pam per YOlll'Wlf with a G o ld . Pla ted NYE V IKING KEY!
Mo del No . 11 4-31C-004GP has all the smooth actton (e . t urea of
N YE sjeed-x keys in • s pecial " PI"esentation " model. A U
bard ....e i. hu.ri" ,old plated and it is mounted on OnYll-like Jet
black plast ic sub-bue. List price is 1500.00.

NYE VIKING
CODE PRACTICE SET

~
Get t he RI GHT ST AR T I
Wil l> • NYE VIKING Code Pract ial set IIOU get a . ......mooth. SP~·X model
3 tO·Oat t r. n.....,in in!l key• • 'i"elI< ci<cui l oocilletor arod . mplif ie•• w ill> • built .... 2"
IIlMker••n O'l'O)U"led oro • hnvy d uty elumi.....n eese w ,tl> nc",~kid ' eel . Ope..teo on
n .....d gV tr....iSlo r tvP' ben ",v {no t includedl . UniU C8I'I be eo<'t"ected in P••UeI
00 t"-t t WO O' mo... OPt", '","s can pt".chc::e SW\dil'l!il &rid remi"';n... 10 _ch othe•. Lit!:
p..c::e, $18.50.

' '''y "" T..,.. _ ,.".,. AI,_ ,nu..
111 0"""" c . ..._ ~ _ .... c _
_ ..__ .... __ -..c ua.c-_ .. _
. .. n. , .s.. , .. • ____ ....._, '-.. T_'.... ,.. ",_
.. _ ..__.. ' _ c " ,
• ,_ .. _ .. .. 0 _' Dl__

IT ..U ..
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NO T RAPS - NO COI LS - NO STUB S - NO CAPAC ITO RS
MOA ·GAIN HD DIPOLES. ,. e O ne hal f the length o f c o n ve n tio na l

h.lf ·wave dipoles. e Mul ti-tJ.nd, Multi-frequency. e Ma,<imum eff i­
ciency - no n . ps. lo.ding Co ils . Or s t ub s. _ Fully assembl.d .nd
pr.tuned - no m..surin ... . no c utt ing. e A II weather r.tad - 1 KW AM.
2 .5 KW CW o r PEP sse. _ Proven p.rformanc. - mO<". than 1 5,0 00
h . .... been d .. i.....ad. _ Permit use of the full capabil it ies of todlly's
5-b.nd xc vrs. e O nl feedline for oplr.tion o n .11 ba"ds. e Lowest
cOstlbenefit . nten na on the market tOO.V. _ F.st asy - no feedline
switch ing. • Highes t perlo.m anca for the Novice tIS w e ll 115 t he
E xt r. -Cla ss Op.

E XCLUSIVE 66 F O O T , 75 THRU 10 MET E R D IPOLES
NOTES
• AU models eee.... ar. furnished with cr im p /.a lde r lugs.
• All models c.. be furnished with. 50-239 flmale c~xial ccnnee tce
at . d d it io nal co st. Thl 00 -239 mllt.s w ith thl st.nd.rd PL ·259 m.le
coax ial c.bl. con nee tor. To o rder th is factory insti lled o p t io n, .dd the
lett.r ' A' af ter the model nu m be r. EXllmple: 4 0-2 0 HD/A.
• 75 meter m odels 8'8 facto .y t uned t o .eliOna te at 3950 k H~ . (SP)
models are fllc to ry tuned to resona te a t 3800 k Hz, 8 0 mete. models ,'e
f llcto . y tuned to resona t e lit 3650 k H~ . see VSW A cur ....es f or ot her
re.>nanc8 d.ta .

Tufts Rad io Electroni cs _ 209 Mystic Ayenue. Medford MA 02155 e (61 7 ) 395-8280

A new precision clock which tells time anywhere in the world at a
glan ce, has been announ ced by Yaesu Electronics Corporatio n. Th e time in
any principal city or ti me zone can be simultaneously coordinated with
local ti me o n a 24 hour basis. After th e initi al setting, as the clock runs, a
Time Zone Hou r Disc advances automatically , showing correct time all
over the world withou t fur ther adjust ment. The clock is especially
designed to withstand shock and may be hung o n a wall o r placed on its
desk mount. The clock will run an entire year on a single 1.5 volt flashlight
battery and the mechanism starts as soo n as the batt ery is inserted . It
measures six inches in diameter by two and one half in ches deep . An
excellent item for the business office, ham rad io operator, short wave
listener, boat o wner, and o thers who want an accurate dependable clock.
Price : $30 .00 Amateur net.

MenufllCt u.ed 80 Gu a.anteed by

MaR·GA IN
2200T South 4th St<eet

L*W...worth.K.~s66048
(9 t 3) 682·3142



mete. and 10 meter ant e nnas.
_ 8u ilt- in V FO (con t in uous ccveraae .
144 ·148 MHz in 1 .3 MH z segment s. 1
k Hz rea d o ut ) .
_ 8 pole SS B filter p lUl tw o FM
fil te . ..
_ 100 k Hz crylta l calibrator .
_ Voice operated rel ay (VO X) o.
p-t- t .

• Aud io speech compression .
_ Noise blanker.
_ R lT, p lus o r m inus 5 kHz .
_ Po wer o utJ" S" meter.
_ F M ce n t e r devia t ion meter.
_ l OW min imum out p u t powe•. NO
TUNIN G!
_ Hi-L a power p rovisio n .
- Buil t- in AC/OC pawe. supply.
_ Do ub le conversion r_ iver . 16.9
MHz and 4 5 5 k Hz I- Fs.
_ R_i..... -.litivitV:

FM : O. 5IJV for 28 d B SIN.
SSBJCW : 0 .2SIN for 14 dB S IN.
AM: 2~V fo r 10 d B SI N.

_ S ize : Inche s : SH, 14.a aW, 12 0 .
MM : 128H,37 8W , 305D .
_ We igh t : 28 Ibl. (13 KG ).

S IGNAL-MAS TER ANTENNA
Beam A ntenna . .. Mod el S-402 fo r 40 me ters
For a t op signa l n ..eoed to p ush t hrough for t y
meter QRM , th.. Mo sle y Sigrul l Master S-40 2
w ill d o th.. t r ick! T his 100'10 rust-proof
2-eI.. ment be a uty const~ucted of rUlil&..d
heavy-wa ll aluminum is d ..signed an d en&i­
nee red to pro vid.. t h .. performllll.... you need
fo r both O X hunting and r ~ llo xinl in a Q RM
fr~ rag-ch..wing session. Beam is fed thro U&h
link coupling, ~eJ;u lting in a n exc..llen t match
ov..r the ..ntlre bandwidth. $26 7. 50

C L ASS IC-36 • . . 10, 15 & 20 M..t ..rs
Mod..1 CL-36
_ 6 Ele m..n t s
_ 10.1 db Forward Gain (over Isotropic

sourc.. ) on 15 & 20 meters, 11.1 db o n 10
met..rs ,

_ 20 db Front-to_Ba..k Ratio o n all bandl .
T h .. Classic 3 6, lik.. the smenee Cilossic 33,
in corporat es both t h .. Mosle y World -Famous
T rap-Master T raps and t he Mosl..y Classic
F..ed·Syst..m . Desig.n..d to operat .. o n 10, 15
" 20 me t ers , t his multi-band beam Mod..1
CL-36...mplo ys th.. high . tandards o f quality
construction fo und in all Mosley p roducts .
The b o om-to-mast c lam ping assures stab ilit y
with a tim e·t est ed arranlement o f IIUlst plate.
cast a lumin u m clamping blo cks and .tain less
st eel U-bolts. Th.. e xclusi", "Balanced Ca paci­
uce Malching" system has II teed point
Impedan ce o f 5 2 o h ms at r..sonance . Win d
Load - 2 10.1 Ib s . at 80 MPH . Po w..r R.ting
- 2 KW P.E .P. SSB. R..com mended mast lIiu
- 2" 0 0. Ap p eox. shipp ing w.. igh t - 71 lb s.
vi. tOJck. 1310.65

40 ME T E R CONVERSION KIT MODEL TA­
40 KR
Wo rk 40 mders in addition to 10, 1 5 & 20
m ..ters b y using a T A-40KR conversio n k it o n
th .. radlator ..l..m ..nt o f the TA ·33 and TA -36 .
( B..a ms wi t h broad band ca pacit i,·.. mat ching
may not b e converted !) ConYl'rt t h .. T A·3 3Jr.
wit h th.. MPK ·3 (pow..~ conversion kit) befo re
a d d ing th.. T A ·40KR kit . ' 9 2 .2 !!

Dealer Programs
NOW Available

•

A brilliant Ill'" 2 meter transceber
l'Iith ('\l"r~ in-demand operating

feature and conwnit.'f)I,.'('
KLM MULTI ·2700 - $695 .95

* Sy n thes izer ..nd VF O .
* All modtls: N8FM, WBFM . AM ,
SSB wJUS 8J LSB and ew.

_ Frequency s y n t hesizer (P LL)
3 Knob, 600 c han nels, 10kHz steps.
_ VXO, pl us or m inus 7 kH z.

* LE 0 readout o n $ynthe sizer.
_ S tand ..rd 600 kHz I pli ts p lUl .. .
e r w c "oddball" sp lits.

* OSCA R t r..n scei ve 2 to 10 meter operation .
_ OSCAR receiver built-i n.
- Connec tors on rear for 58parate 2

CLA551C-33 . •. 10 . 15 .. 2 0 M..ters
Mod..l C L-33
_ 3 El.. ment s
_ 10.1 db Fo~ward Gain (ov..r ilOtropi..

sour.... ) on all bands.
_ 20 db F ront-to_Back Ratio on 1 5 & 20

m ..t..rs, 15 db o n 10 m e t..r s.
8R IDGING THE GAP . .. Th.. Cla ssic 3 3 .
combin..s th.. b ..st o f two Mosl.. y systems.
Incorporatin l Madey Classi c Feed Syst..m for
a " Balanced Ca paci tlve Ma t ching" syst ..m
with. f.....d point impedanc.. of 52 OhlllS a t
re sonan ce . and t he Famous Mosle y T rap·
MilIler T~a p s for " wea t he r-p ro of" traps with
resonant fr..quency st ab ilit y . T his extra
sturdy multi-band beam, Model CL-33. fo r
operation on 10 , 15 &. 20 meters f ..atures
im p ro ved b oom to ..I.. m..nt clamping. sta in less
steet hardware. balanced radiation and a
Iong..r boom for eve n w id..r e Ie ment s pacing.
P o we r &tina - 2 KW P.E.P. 5S B. R..eom­
m..nd..d mast s l"" - 2" 00. Wind L OII.d - 120
Ibs . lit 80 MPH . Approx. shipping w ..ight - 45
Ibs.1232.50

CLASSIC-2 0 3 . . . 20 M..t..rs
Mod ..1 CL-203
3 E1E-m..n ts
_10 .1 d b F orw ard Gain (over ilOtropic

lOurc:e)
- 2 0 d b Fron t -to -Baek Ratll)
Inco rpora t ing the Mosley pat..nted ClassiC
F ....d Syste m. th is full siu 20 meter singl..­
band beam hu I.,.... to 3 /8" d la . "swa ged"
elem..nts wide spaced on a 2 " dia . 24 ' b oom .
Maximum elE-ment lenct h -3 7 ' 81/0". T he high
standards in quality construction esta b lish..d
b y Mosley in over a quart..e-centuev o f manu­
facturing is re fle eted In this mono-band . . .
Model CL-203 . Boom-to-mast cla m p ing
a ssur..s stability with a tlme-t..st ed anan&" ­
m ..n t of mast pla te . east a lum inum c iam pinI
b loelu a nd stainl .. ss st .... 1 u -eous. Th.... ectc­
si .... " Balan ced Capacit ive Matching" Syst..m
bas • nominal f ..ed point impedance o f 52
O hms a t 2 KW P.E.P. SS B. Recomme nded
ma.1 si re·2" 0.0 . Approx. sh ip p ing wt: 42
tbs. via truck . $227.65

T R AP M ASTER 36 ... 10 , 15 .. 2 0 Md e rs

_M od"' T A -36
-6 EI..m ..n t.
_ F orward Gain (over i llOtro pi c lIO ur .... ) _10.1

db o n 1 :'> & 20 m ..t ...., 11.1 db on 10
m..ters .

Front-t o -Back Ra tio on a U b andl . 20 db.
T his w ld _pa..ed , lix ..l..m ..nt eonfilluraUon
e m plo ys 4 operating ..I..m en ts o n 10 m ..t..rs. 3
operatinll ..I.. m..nts o n 1 5 m e t ..rs, a nd 3
o perating .. lements o n 20 m ..ter.. Automatic
ba ndswitchinl i. aecomplilhed through
Mosley " x clusive ly d esililll...d h igh tmped....ce
paraUel resonant " T1'a p Circuit ." The T A-36 Is
deJ;igned (o r 100 0 watts AM /CW o r 2000
wa tts P .E .P . SSB. Traps are weather a nd d irt
proof. oU..ring frequ..n c y .tability under a ll
w,.lh.. , o o"'hoo, . ""4
MOSLEY AK-60 M AS T PLATE AD AP TER
Mast P ilo t .. Ada pter for adapting your Mosl ..y
I .,.... m ount..d b ....m t o fit 2" 0 0 mast.
Complete with angle and h ard w..re. $1 1. 1 !!

T A -33JR . POWE R CONVERS ION KIT
MODEL MPK-3
Owners o f the Mosley Trap-Mast..r TA-33Jr.
ITUlY obtain h ighe r power without buyin g a n
entir..ly new ant..n na . Th.. addition of th..
MP K -3 (po w..r conv..rsion kit ) co n verts th..
T A-33Jr . Into essentially a ne w an t en na with
71;0 watts AM/CW and 20 0 0 watts P .E .P .
SS B.152.25

- Mod ..1 TA-33
_ 3 E lem.... ts
_1 0 .1 db Fo""a~d Gain (o....~ ilOt~opie

lOurc:e)
_ 2 0 db F~ont-to-BackR atio
Th.. Mosl.. y T A-3 3 , 3-e le m..nt beam p~ovidu

o Ulstand lng 10, 15 and 20 m..ter P<'~for­

manct' . Exceptio".lly broadband - &i ves
excellent results over full Ha m bandwidth .
lnco~poratinil Mo....y Famous Trap-Mast ..r
traps. Powe r Ra t in ,; - 2KW P.E .P . SSB. The
TA·33 IIUl Y a lso b .. u","d o n 40 meters with

T A-40KR ..onversion . Com plete with hard · '--------=:~;;;;::;:-----~~ffi~~~~~~:--~:~~~wa?e. '206.50

MULTI_BA ND BEAMS
T RAP MASTER 33 . • • 10, 15" 2 0 Meters
_ Mod'" T A-33Jr.
_ 3 E lements
_10.1 d b Forward Gain (o ver lsot ropl ..

source)
- 20 db Fro nt-to -Baek R atio
T he TA -33Jr ... incorporates Mosley Tl'lI.p­
Master Junio r traps. This Is the lo w pow..r
broth..r o f th.. TA-3 3 . Pow..r Ratinc - 1 KW
P.E.P. SS B. 1151.8!!

Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 _ (617139 5·8280
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LINEAR AMPLIFIER
Model L-4B

• Synthesized. General Coverage

• Low Cost. All S olid S ta le . Buill-in AC
Power Supply. S e lectable Sid e band s

• Excellent Performance
PIIEUMINAIIY SPECIF ICAT IO NS , • eo....,.: 500 10Hz 10
30 "'Hz . ' ,oqu."", Un be '.ed KeU'."', 10 _, t......
510Hz . senelll'rlty t,-pocalt,- 5 ",;e'o..,l" 10' 10 d8 S+ "I /N
SSB .nd beno' than 2 m""o 10' 10 dB S. NIN A'"
• se_lI_ .._ ..... . I _,~, 117/23-1
VAC ~ :!O'II> • II ,... AC ,0__",. I.il o,......." 1.. '1.....
••'om. t'U ll y to . n ,n '.rnal b.""', P• • I< ..h,.h .H. "09nl
O..,ell. (nOl I.pphedl • Fo, tH.e.<I e ••rent d.oln on DC
opoe""on In" dio'" <10 not hg hl . P . n,.... . ,. <1 P• • ~ D.llo n
on ,n.. "o nl pon..' 10 dep,e" . d
The poe,fo,,,, .nce, . e,..I, I'ty, . ,ze . nO 10 '" cOil 01 tn.
SSR.l "'. .... it ioeol 10' UH .. . . land-by ."' .1.... O'
no.i<:..·."'"I••' I..cei""•. IlIOn .. I .. IK.i.... CB monilO'
'K..i.... O' _,., P\l'pCMl labo'.lory recei....

Pr ic e : $350.00

POWER SU PP LI ES
AC·4 Power S u pply •.•... . .... $ 120.0 0
OC-4 Po wer S u p p ly • . .. . . . .•.•• 13 5.0 0

L-4B L inear Amplifi , • $995.00
.2000 Wans PEP.s5B • Class B Grou nded­
Grid - two 3-5002 Tu bes. Bra.d Band
Tuned-lnpu1 • RF Negative Feedback •
T ra nsm itt ing AGC • Oir-et iona t Wattmet er
• Tw o Tautba>nd Suspension Meters . L·4B
13-1 5/1 6" ' W, 7-7/S" H, 14-5/1 6" D. Wt . :
32 lbs• • Po wer S u p p ly 6 ·3/4" W, 7·7 / rr ' H.
1'" 0 , Wt . : 431bs .
PQWE R S U PP LI ES
AC 4 Power S upply .••••• •••••• $120.00
DC 4 Power S u pply ••••••• •••••• 135.00

TR-4CW SIDEBAND TRANSCEIVER

COMMUNICATIONS
RECEIVERSSR-1

Iouch-n-qo with

DRAKE 1525EM
Push BuUon Encoding Mike

GE"IEIIAL: . loW....._ ........ 10 ' h ' .. eo _ Ie.. '" ......
6QQ ~H r ._s . SolId SliM 'fFO ..,11> I .HI do" 0"'_
• _ SSB Uppe, .nd L CW _ A'" • 1 .._
Sl_ ... . nd ••'om."C HII ,'ch,no (Ill CW• 30 tIr_
.nd ..ml.(:c"".clC<I • OI....Mion.; 5~wH, 10W·W. 1. 1;,"
011.0 . 273 .36 5 cml, WI.: 16 lb•. (1.3 ~ O)

TIIA"I Stll IT: • VOI 0 ' PTT on SSB 0 ' AM• Inp.' Po... "
SSB. Joo ".'" P.E,P.: AM, 260 ,lS P.E ,P, controll.d
co",.' compa"bl. .. 'th SSB li n " CW, 260 ... 11• •
Adl••lobi. pI·...t..orl<.
RECE IVE: • Sotn"tl. lty WII... In.n ~ ~V 10' 10 dB SIN •
I.F. lelec-,Iolty 2.1 I<Hr • • dB. J.' "HI . 10 dB. • AGC
1.'1 on ,..:.... """'". . ...00.. ..'11> IIF o n conl'O'. lu'
.tlOC~ __ ...._ .. ,'h ""'.. pu l _es..en •
__10. tor A'" ,..,._.

Price: $799.00
34-P NB Plug- in Noise Blanker .••. 100.00
FF ·l Crysta l Contro l Un it •••••... 46.95
MMK·3 Mobile Mo unt •.•.•• •••.•• 7 .0 0
R V-4C Remote VFO • •• ••• • •• • $150.00

Amateur N.r: $229.95
• SCPC· Frequency Con trol
. 12 Chan ne ls wi t h S elec ta ble Xm tr Offsets.
• All FET Front-end and Crystal F ilter for

Su perb Receiver lnterrnod Re jection.
• Expanded A ntenna Choice.
• Lo w Receiver Battery Dr ai n.
• T radit ional R. L. Drake Service Backup.
• S ingle Crystal Per C ha n nel.

2 METER FM
PORTABLE TRANSCEIVER

Model TR-33C

Drake 1 5 25EM , m icrophone wit h tone encoder an d
con n ector for TR -33 C. TR ·2 2 , TR-22C , ML·2 . • • • • • • . . • • $49 .95
• Micro phone and eu to~tc:h encoder in s in gle conve nien t pa.c: kage with coil c o rd and

co n necto r . F u l ly w ired a n d ready for u. e .
• High accu ra c y IC t one~erator . no f,equency ad justm ents.
• H igh rel ,a bi lity O ig itranQ!)keyOOard.
. Po we r fo, t one e ncode r obtained f,om transcei lla, through microphone c.b le. No

battery requ ired . Low c u rrent dra in .
• LoW output impedance a llows use with a lmost a ll tranlCei ....r• .
• Four p in mic rophone plug ; di rectly connects to Drake T R-33C without any modifica ·

lion in Hansceiller . Compatible with all p r.llious Drake and o the r 2 mate. units with
m inor mOdif ic. t ions .

• Tone leve l a d ju.tab le.
• Hang·up ho o k supplied .

RF
WATTMETERS

P rice : $ 79 .00
Prica : S89.OO

IlIN·2OOO
2000 ...Ito PEP

Pr ice : $250.00

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (6171395·8280

COAX ANTENNA

~ SWITCH

l5% 01,..d,ng + 2 wa n . )
«5% 01 ,• .o<I'n; + 20 ... ll.)

Calib ,alion Accu'acy

<i5% 01 ...o<I'''O -,- 1 ,,\

' [5% '" ...d 'ng + 10 tIIj

1.1-S4 MHz
20-200 MHz

-

F. II Sc.'.

...• - _:-

100 ,..
1000 11.

200 n.
2000 " .

MATCHING NETWORKS

• Cont.oI u",1 wo<h on 110/220
VAC. 50 /60 Hr . and supplies
ne-cassa.y DC to molo•.

• £ . celle nl 10< lingle coa.I"d 10
mUIl ' b. nd quads 0' arrays 01
monob.nde.s. The live position.
allow a single coa. leed to th.ee
beams and lWO dipoles. or olhe'
simila. combinations,

• Conl.ol c.ble {not supplied )
sa....... Ie< HAM·M ,olalo,

• Se lects antennas .8mot.. ly.
g'ounds . 11 unus..d antennas.
GND po.illon g,o..nd•• 11 an­
tennas ..nan leav,ng .. tat ,on .
··Ra,n·Hal"· consl.uction Ihioelds
molor and sw,tct>es.

• Moto. , 24 YAC. 2 amp. lub.ica­
tion good to - 40"F.

• Swilch IIF Capabllily M• •imum
legal li mil, P, ice: $1 2 0 .00

w-<
WY-4

RCS-4

w·,

• Motor
Control/eo

• Remote

Modol

R••ds 10.....'" .nd ..n"""", _. dil'lKtly In
...n. jVSWR I,om nomOll••m ). T..o ..,.,.. in
each d"",,"on. Si••: 5Y,"H. 3l;"'N, . "0 (' • .0 •
95.102cml

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (517) 395-8280

Price : $120.00

•._- -

G....,.I, • lnl••,.' W.ltm.t•• ,ud. fo,wa,d po .....' In
..a"••nd \lSW Fl d""C " ~ ; can b<I ul,b'at..~ to '''od '•.
I"""..:! ""...e, . llI . tc.... 5G ohmI,. nlmilt. , o.lp ut 10 coa.
.n,..,n. "-"""".... ...,," \lSWR 01.' Ie.., 5:1 • C,....". h. m
b.n.,. 10 th,u 10 "'",... . S ..-i1cllft In 0' 0 011: ..'In Iron' 1----=---'------------------ ----=-=------------­
P..... , s..."cn . S.. . , 5 ', ~H , lO' .'"W.I"O (1. 0 .213 .
20 3 cm). "'''-''000 , 1.·. · 0 136.5 cml
• Coftb-... o..ty 0Ir1;pool: 1.1 "1 '" 2(Il) .. ..... , 1.1"1 ·2000.
1000 ... .... 12000 ".'" PEP) • 11I"-2000 _ y: lip 10 J ... .
-..... c""....,'or...te<:'1d by lront p.n.' . ...otc"



"'• .00.....

- -....~--,,- ....._ _ ....__ ..
.........._ to "'" " " _ ',.. ....-,-- "'","._ -->0 .._ '" ".,_..._ ,,-----. '''':::J.,'' ''- '''-..~--­--.._- '"--._, ' _,-
.. n . .. rw
._-- ~ ..
~--,~ ..__ ..--.... ,, '........,.M,"

....... 2'O._'lh . ...- ,J<__ot ,

...OCE550B.' U ,
ACe-IIOlJaoV , . "',00'ot>aWo AC ........ ,O /no v 100.00............_K.. . " ,00
I • • ""'._ ....,." .••. • ' ,00
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RM-40S 4Om..... 15 .50
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$U9.50

3KW""OO£ l $229.50

Meet the
SuperTuner

- _.------

$79.50

$Z9.50

$59.50

$84.50_.__ .._._-..­
I n ....n u ,

Ell ·l
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Openers
I

$Z99.50
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LOW PASS FILTERS FOR TRANSMITTERS
have four pi sections for sharp cu t off below cnannel 2. and to
at~nuate transmitter ha rmo nic. falline In any TV channel and
1m band. 5 2 ohm. 8 0 -239 conn.etors built In .

DRAKE TV-f,20o-LP
200 watb t o 52 MH E. Ideal
fo r I'll: m eters, For opezoatlon
b ef ow s i x m e r e es , u . e
TV-33OQ.LP o r TV-42-LP.
Mod~l No. 1609 Price : '26.60

DRAKE T V-42-L P Model No. 160 5
I. a fo ....r section filte r deslened wi th 43 . 2 MHz cu t-o ff and
extremely high attenuation In all TV channe ls fo r transmitters
operatlne at 30 MHx and lo wer. Rated t OO watts Input. Price:
114.60

Match ever3lthing from %60 to %0
with the new .60-%0 MAT

"'EW T'" M""" T....... _ ~ __
..... of 0 " _ , H...... told

... tt.y -.I • 3 '_It _ wod'l •
built ... _ ao...... _ , ...... _
.-co... _ . bolo t __ ..-

_ 5o _ ... h llG lc.._.'"
T II S299.50.

·c.'lN ....~J.: .)Q ....
o"l " _
• c..Nc 12 __"''''- _
• 90-239 __ ... ...........o R _

• 3QOO """-,... 1pKI",
• Toppod imI",,_
· e..-... i. ......... _ tIl<u
• T' W. 5"' H. S"' D.• W• .,,, 5 ' bo,

$59.50

DRAKE TVo3300-LP
1000 watU max. below 30
MH z. Attenustlo n better t han
80 dB a bo ve 4 1 MHz. Helps
TV I-f Interference. as we ll as
TV front-end problems. Price :
126.60 Model No. 1608

Drake TV_300_HP
Model N o. 1603
For 300 ohm t win lead
Price ' 1 10.60

$99.50

Tufts Radio Electron ics _ 209 Mystic Ayenue _ Medford MA 02155 _ (617) 395-8280
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Tufts Radio Electr onics _ 209 Mystic Avenue _ Medfo rd MA 02155 _ (617 1395.s280

The 80·10 S"31mateher
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£.... ---'-' "'" -....- - '- - ,-------.­to.- _...-*' ........ 50__ wod'l",," o..T"", W·: 0ulII '" ';"" W.'b '_bii.

SUPERAMP
from Den/lOlL

DR A K E TVI FILTERS High Pa.. Filters for T V s ew
provide more than 40 dB a t t en ua tio n at 5 2 MH z and lo w er.
Pro tect the TV . e t from amateur transmU~rs 6-160 me~rs.

Head forward
and reflected
watts at the
same time

Drake TV_75_HP
Model No. 1610
For 75 onm TV coaxial
cable ; TV t ype
connectors in.talled
Price : 1 13 .25
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Dealer Programs
NO W A vailable

R ~ po",.. , amp. "".. <I &. le<, ..d . em ,,,ion­
CW . I \ l ·SS Hj A M

Pow. , I'n ,,·. ,
In po' Oolpul
J .... I SOW
10 'olo 70W
2..... 10'olo
lOW- IS0W
J OW- 150.....
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l OW 4 OW-'
211I' 4 0W
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1011I' 80"'"
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fe,. c.",n . ·. .
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2 m it III fron'.n d 10.7 ~lH , nu ,
220 \lIlt Il t ('on! . n,J 10.1 "H ,
nu, .
4 1 2 \ 111, Il l· {' o " , .",,1 10 .1 \tH,
ou, ..
10. 7 \l H, II mudul. ' n ,l uJ e' 2
pule cry" .1 filter .
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10 ,,· h.noel aU"~""an .Ja p , <,
r.., 11:\ ",Ilh pfl""" .
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no \1111 d upl....,. " "cd .nd
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" " h PL B 9 C..nnee l' ( pr .) 25.00
sam.. . . . bU<.. ""h IH '" ...
Con n. ",,,.. ( 1" ') 15.00

I dd' n . ... ¥nl ll~e p""ee lLo n '0l'ou r
p,,"'e• •op pli.... 15 \I ll{" m.... . .. 9.95
1 2 . ... ,_1'.."'.. ouppl , ' e . ul .,,,, co.d
" ·"h lol d ,bac~ c..n"ollim ' li n. .. 8.9 5
ne" cummerc ial d UI ~ J O .mp 1 2 vile
"'J ul'''' d po,,'... 'uppl, w /ea.., .
w lf old·"..~ Curren I hm" ;ng a " d
"'.. ,¥ult l~e p'uIH' ''''' 2J9.95
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Opl A n O

DPLA4J2
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j)SC·~

R n e KII
RISO K,'
RI1441) Kit ,
RI220!) Kit.

RI4J 1 Ki'.

Rxn

Mo del
OlO J / 150
Ol C 10 110
BLC 2 110
OLC 1011 SO
OLC JOII 50
OL D 211>0
BLO 10 /1> 0
OLD 10 /1 20
Ol.E: 10/4 0
Bl. £ 2/40
Ol.E 10/80
Bl F 10 / 80

I'SJ Ol2W rr

O. V I', ..

I'SJA KII

OTII ER PRODU CTS BY VIlF I::NG I:'Ii HR ING
e ll l Ki,

TX22 0B ....{T
TX4J2B Ki' .
TX4J1B Wrr
TXI 50 Ki ' .
lX1 S0 Wrr

11L220" IT
Hl4 l2 .... ' 1

l"l12 Ki,

l"1l.l KLl

\.U II. 2 ....11
Sl'l " "

I I 10.1 1 K"

"'..,4 55 Kit.
-'S2 Kil

........·111
("1'. 11)
'-11 C I

l S I ....., 1
f SIW/ T

..:ir.
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T he Sy nthesizer II is a t wo m eter frequency syrrt h e­
stzer , Frequenc y is adj ustab le in 5 kH z st e p s from
140 .00 MH z to 149 .9 95 MH z w ith it s digital readout
thumb wheel switching. Transmit offsets a re digitally
programmed o n a diode matrix, a nd can range fro m
10 kHz t o 10 MH z. No ad d itional co m ponent s are
necessary!
Kit $169 .95 Wired and t ested $239 .95
Also available for 220 MHz!
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THE WORLD'S MOST COMPLETE LINE OF VHF·FM KITS AN D EQUIPMENT

13 ·J S \lIt , 1 \ ' r~~~,¥.....uh 1
I""~ 10 1 \lH' ", ,' ot ~1 f,I I~' .
y",~ ~ • • t>"H _ w i r~d ol . ~.,~d

Jo- I>O \UII ...¥. v. / 2 1',,1< 10 .1
\IH , ~" ••• 1 fil, .. .
<am< a< ~l""' ~-"'i, <d ol , ..,,,1
, • 0- I 10 \ lI t , rn'r "/2 1',>1<
10 .1 \lI t, " r~ " al ri ll "
<.m••, "I",,·. - w ir. J I}, "'<l.J
2 1O·Nfl Mil ' rnr "12 1',,1<
'0.1 .\111, , r} , ..I fill.r '
",m••, a h" . < · ,,·,,~d ol ' e, , « 1
4 J2 Mill r<¥r «n pul < 10.1
\lH t « ..,.1f,I, ~• .
...m~ a' a"' ''' - w'". d & l«l<d

, ..n",,,"~. e.CO, ... . I Will . I> mI' .
..me ,,"bo¥e-WII~d" , u ' e d ..
I",nsmi lle. u cite.- I WIII -2 m ' "
..me ,,"_e~wifed " , u I..d. .
Ir l n ' ''''''e' u ei 'e. - 1" '1" - 220
M HI . . . . . . . . . . . . . . . . .

2 mit po "'.. .,,, . ,- ;; ,t 1".- in _Hw
00' "'i' h ",lid "a,.. , ,,, ,tc h ing,
case . coon.c ,o... ,
'am••s . bo¥ e -"'i,~d" '<l Ied .
2 mit po",er 1m p - I Ow in - 40 '"
o uI_ , y s"'i,ching .
..me IS IbO"e - "'if..d "Ies , ed •.
I> m lf po"·e• • mp . Iv.' ,n o Hw 0 .. , .

Ie.. c.... . Connec l.Of' " . ..~'ch in~
..me •••1:>o'Ve . wIfed .. I.."ed .
2 mlf pow mp-I '" ,n - I 5,,'
o ul ~I...s (a Con nect0 •• • nd

::;:..;~~nJA i 4 4/ " 5· k·i " bu i is"'; .
oim il.. lu PA 144 / 15 for 120 MH,
po"'.. Imp - . im il.. ' 0 PA 14 4 / 1S
. HO p l 10", .n d 412 MHt
10", i,, _140w o UI _ 2 m" I m p
J Ow i" _ 14Qwl>ul _2m,,"mp . .

repea,., _1'> me" ,. . 4I'>S,QS
re pu'e' _6 me'e •• w i, ~d " les , ..d I>'1S .QS
Ic pea ' '' _ 2 m il - I 5w - enmple lc
(les. cr~""b) . . . .. . .. 4 1> 5. 9 5
.~peal" - !20 MHI- I 5w _co m ple ' e
(Ie.. cr)sUh ) . • . . . 41>5 .9 5
re~at.. _ I O ,,·. tl ~4 l 2 "'H'
( Ie.. ayll.I'1 .
.epeal"' _1 5 wa \l _2 m"
repea'e' _ I 5 w"l _ 220 "'H I .
.e~I' ..r _ IOw' I I _ 4J2 \111, .
I'> m 'r e1 ..... opaced dopln.. .

Co mp lelO I> mlr 1 M " . o. eei... , kil ,
20w 001. 10 c h. nne l . can ",ith C..e
(Iu. mih I n d cr,".I . ) . . , . ,. 249.9 5
sa me asl bo¥e . b u ' 2 m I ' " I 5", o U12 19.9S
S.me as .bo¥e u cepllor 22 0 Mil , 2 19.95
same as aboYe u eep l 10 W.lI and
4J 2\1 H: , ••• , .
II'.nsee; c onl, ...••...
".nseeioe nd aceessories ..

2 mlf <yn lheoize•. " . n, mill o ff ... "
pr0l'.mm.ble I,om 10 0 KH r_ 10 III HI .
( III... ol helS wil h o p,ioo.1
. dl p'ers) 11> '1.'15
ume.s . bo.e-wired &. ,es led 2l'l .9 S
MI ..lc l p ofTse l o plio nl l , • , • 2.50
18 MH. Opl;On ol Iti ple' . • . . 2.50
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I S Imp · 1 2 >oll "gubled p.....e• •up-
ply '" /e , '" I fold-bac k c.. " ..nt limi l '
,n. Ind o o lla.e p.- o'eCli"" .. 1 9. 9 5
..me .. """"'e - ..';rc d .. ' eSl..d .. 94 ~ 5

2S .mp-I 2 ¥ol l .e'Ullled power .up-
ply W'c""~, '" /fol d·bac~ cu....nt Iim il .
inglndo'Vp . . . . . . . . . . . 129.95
..me ulh..¥e -",-;.ed " tn led 14 9.'15
same a ' 1'52St' "'ith me'.... . . 14 9.1J 5
..m~., Ih,w~ - ... i•• d " I .. '.d 1 6 9 . ~ 5

2 mlf, 2".- . 4 chan nel . hlnll held 'eeei'Ve'
wilh cr ~ .U I . roo 14 6. 5 2 sim ple .. 129 ,9 5
!>aile.) p.ck . 1 2 \lDC. "' . m p . . 29 .9S
ballery ch• ••e. f C>f' .1:>0.. . . . . 5. ~ 5

2 m'r , wilh male BS C e nn nu l or 8.95

I'AHO l H Kil

I'A 25 0111 WIT ,
I'A40 1011 Ki' .

I'A4010HW/T.
I'A50/lS "'" .

I'ASO/2SW{T
I'A1 44 / 15 Kit

IIXI 4 4 C ....'il
It X noc Ki' ,

I'A I44 / H Ki l .
I'A220 / 15 k ,l .
I'A 4J 2/ 10 K"

I'AI 40 / IOW IT
I'A I 4 0 / l 0 W!T

IIXSOl" ....fT
IIX 14 4(" Kit

I'SISC KII .

Il X 1 8~

II XlSC ....fT
II X SOl' K"

II l(4l H' .... /T

'r xse
TXSOW{T ..
T X I 44B Kil .
T X I44B W{T
l X 22 0 B KII .

It X 220(" Wrr
IIX4J2l' Kit.

K I'T50 Ki' .
III'TSO ....
II 1'TI44 Ki l .

RPTl20 k i• .

RPT4l2 K" .

RPTI 4 4 {T
RPT220 {T
II. PT4 l 2 W{T
DPl.A SO ..

TK XSO Ki' .

SY N J1 WfT
MO- I xu.
T O- I x u.

SY N lI KLI.

TK X I4 4 Ki'
TRX2 20 k il
TRX4 l2 Kil

TRC·! ...
TR C·2 •• ,

1'S15CW{T
I'SHe Ki'

1'S2St' W(T
P5 BM Kil .
PS B M W(T

HT 14 4 B kil

SICA D ••••
BC I 2 ....
Rubb<'.O ..<k
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WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II



Manual, remote-position switching
is optional.

• Models for 6,2,1% meters, 70CM
amateur bands plus MARS coverage.

• Two types : Class C for FM fCW.
Linear for SSB/ AM f FM f CW.

• Neg ligible insertion loss on receive.

• American made by KLM.
~Ie , re~able perlormance. Black anodized
ccotainers.c.exdusive KLM extrusions.
have seven, full length fins on
both sldesl

~.
.350 WATTS P.EP. OR CW INPUT
.10 THROUGH 160

METER COVERAGE

=~

HF T ransceiver . 8 0·1OM. US B, CoN & A M - $ 39 9.00
Power supp ly for T EM PO O NE - $99 .00
Ex ternal VFO for T EMPO O N E - $199.00

.ALL SOLI D STATE

. SS8 TRANSCEIVER

ATLAS 350-XL

TEMPO ONE
A C/ O NE
VF/ ONE

T EMPO SSB/ONE
S$B ada pter lo r the Tempo VHF/One
. Selectable upper o r lower s id eba nd.. Plugs d irectly in lo Ihe
VHF/One w ,lh no mod if ica tion .. Noise b lanker b u ,It -;n . · R IT and
VXO lor f uillreq ue nc y coverage.. $225,00

Illustrated witn
optional AC supp ly,
A uxi liary V FO, and
Digital D ial .
The all n e w A tla s 3 5O-XL h a s a ll the exc it ing new fea tures yuu
want} p lus sup er io r perfo rman ce a n d s el ec t ivit y c ontro l n ever before
p ossinle. Price : $ 9 95.0 0
.10_160 M ET ER S
F ull co ve ra ge o f all six a m ateur b a n d S in 5 00 k Hz segments . P r im a ry
frequency contro l provides highly stab le o p erat io n . Also included is
p ro visi on fo r a d d ing up t o 10 Bdd it ion al 500 kH z segm e nts b etween
2 t o 22 MHz b y pluKKinKin au xilia ry c rystals .
. 3 5 0 WATTS
P .B.P. and CW input. En ough p o wer t o work th e wo rld b arefoot!
I D E A L FOR D ESKTOP OR MOBILE OPER AT IO N
Me as ur ing iust 5 in . high x 1 2 in . wide x 1 2 V. in. d e e p , and weigh ing
only 13 pounds , the A tlas 350 - XL o ffers more features, p erfor­
mance and va lue th an a ny o the r transceiver . reKlirdless o f size, on
t h e mark et tod ay !

• 35O-PS match in g AC sup ply - $ 1 95.00
. D D-6 X L li'lug-in d igital dial re Bd o u t $ 195.0 0
. 30 5 p lug-ID auxiliary V FO - $ 155 .0 0
. 3 1 1 p lug-in crys t al oscillat o r - $135.00
. D MK -X L plug-in m o bile mounting kit - $65.00

• A simple, add-on-immediately
RF amplifier.

• Merely coax-connect amplifier
between antenna and transceiver.

• No tuning ! Efficient strip-line
broad band design.

• Automati c! Internal RF-sensor­
controlled relay connects amplifier
whenever transmitter is swi tched on.
Highest quality, Arnancan-maoa " brand"
transistors are fUlly protected for VSWA.
short and overload, rB~BrSB polari ty_
Highly enective heat sinking assures iong

Dealer Programs
NOW Available

• Mo lt,_m""o USB, eSB , CW . nO AM 0,,"' . """
• ~""'''''',n.", '«>0""' ..n,""'" I,'. S IN 10 ••1.""o,c'"'''' "... ,,,,", 00 H' JO "'" . lto< w"m-u ,,1
• f " OO , h.n no' 0"" .. , co"",,,"n,,," ....,....

",,"""'n>
• " ' Altonu.''',.
• AOJ""" o A(.e "'''''"
• Ph'.. ~"n " .... ou' II'"''
• ...." .,. P H ,oo' Po< 'M' ...., ,,"
• Bu ll' -on ._kOl
• r". n MPO 1020, $'5.,00
• M""O' S'?O . ....... , . . ..... IN,!15 M"". , ""'","m"" Vf O, ,":19,00

KLM RF Power Amplifiers

TEMPO
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FRED, MODEL I'WR IM~ NOM I'WR NOM , CUR SI ZE PRICE .FREO MODH I'WRIN' NOM , I'WR NOM , CUR SiZE PRICE FRED MODEL I'WR ,N'_ NOM , I'WR NOM , CU R SiZE PRiCE
,MH' I NUMM R 1·'tI,1 OUT,i • •nu lImp, It IMH'I NUMBER '. ' 110\ DUT, .,U, I I. mp, It ',MH'I NUMBER ,• .,tsl DUII,, ' l1sl I , m~o It

""
P~__60~L , eo ,., ,- 16.495 H~ 1.6 p~ 10 '60el O '" eo '" ,- 159 9, _00,4/0 P~? ,4OC ,. • r ,- 1 ~9 95

lU, I4S PA2-'2B " "
, • 5995 PA, O-HQ6 ~_1 s "" .. ,- 19995 P.IO-3.>C ,- I~ as , e- t19 95

p.2 -rOB ,. '" '" ,- t,9 95 P. 'O-1 408L 5-. , .. .. ,- 215 9, P. ' O- 35Cl O ~-I ~ as e ,- ' 39 95
PA2-/0BlO " zo '" c- 16.9 95 P~I O , I 6Q6l s- ' 5 '00 " ,- 229,9, P~ IO , /OC 5-15 " u ,- ,29 95
PA;>· 1'06 ,. ,. zo o 219 9, P.30-140B , ,-45 "" " ,- 179,95 p.IO-70el O ,- 1 ~ " "

,- 2'995
P. l 0- ~08 5-15 '" s a ." P.30- 140B l O 1~-~5 "" " ,- t8995
p~1 0-40elO 5- 15 • s ,- ." 219-226 P.2 -roBC

" " to ,- ' 69 95 S"lt ..... . ' . • , 1 11 • ~ . 1 '• • ~, 1·1 ·c , . ~ · n,1 'D, 8 8 , ' 0 , 1
P~' O- 706 5-'5 " • ,- 13995 P. l0-BOBC 5-., 00 • c 1_9 95 .. 11 ,'1', \0 3 '6\ , , 1/,\08 ,6' , '9O'l. \O $ ' .I· l~' · \0 8

P~ I O- /OBlO ~_1~ " e c- 1~9 95 P.30-'ZOBC I S - ~5 '" re ,- 189 95 lll.UN ....... 'Rl~ 1.lI13.SYDC
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The Tempo /ONE PLUS offers full 25 watt output or a
selectable 3 to 15 walt low power outpu t , remote tun ing
on the microphone, sideband operation wit h the
SSBIONE adapter, MARS operation capabi lity , 5 KHz
numerical LED, and all at a lower price than its time tes ted
predecessor. .. the Tempo VHF ONE.

T he T emp o VHF /One Plus is a VHF/ FM t ransceiver for
dependable communication on the 2 meter amateur band . Full
2 meter coverage, 144 to 148 MHz for both t ransm i t and receive
• Full phase lock synthesize d (PLLl • A ut omat ic r epeat er split
- selectable up or down . T w o built-in programmable channels
• All solid state • 8 00 selectable receive frequencies with
s.mprex and +600 kHz transmi t frequencies for each receive
chann..1. Price : $399.00

• p ..... k d _''''''' II'Ll) os< ;IIal.. C;"'U" m'mm"..
unw." "" '~"ou' ,""po''''

• H,,,,"" o'~"" f ,",>" on< , P,..on,."o,_• ....""'" SO,"'_."',. "."g, __ ,,,"', 3'"bO. ,
• B,'''-'' AC ."" " vDC .OWO, 'u.O""_
• CW ""0' ".n""" "".'.mon' ,o' ." _"""
• ~ ....""" 6''''-11 II mph"." " ...• Coo""Il'.""."" "".,.mon, ,,' " on oc"",,,,,,,,
• H,g" "",..monoo """0-""'0'" ,...."".,"

OOO,""" "" __ ,n,, " """"''''''''
• lIu '''_" vo x ."" ..m,·.roo' " CW " " ""• C<>"., c.".,.w onO WW'J ,,,,,,,,,, no o.~. ,,",

• "'oro<>""'"' II""....
• ""., lilT wn"o' . 110 ... "",n .'_ ."" ",,"'"

'""".~• All """" "" on,,'ug" ' " mo,.. co....o.

TEMPO

V HFJ
ONEPLUS



NEW

$17 95

Model HK-4 $44.95
• CombifWItton on HK·l &

HK-3C1f1WMlbni_

Model HK-2 $19.95
o sa....... HK-I. __

lor ""'" who wish to
lneorpor.liln ""I.
""'" K.y....

MFJ.-.oT QRP T..... ' millir
_ __ t _ _CW

• .." , "0 • _ 50 Oft "'"" • e-.
oulpu' " 'l h '0. h.....on'••"n,en, • po• • •_pi,'''' I .....'..'" _.... _not ............
• Sw'!<:h _to 3 ""..... '" V'O "ou' • '2
VOC • 2·3 " ~ , 3-'" • • ,""""
...FJ-4OV . e--po...... VFO W~

...f J-12 OC, IC Rao",. t'" Po-wo< So""'"
, . mp, , 2 vOC '2'95

c so.sss Code O, cill,tor
for ,na NI co '" 1M'" ,na W.,.... """"'
f Of 1'" Old I ' ' 0 lIOU. h Ill . 'lit ,
F", I'" C_ 1" 01"'.'''' 10 ,..... lUI «.....
• $eno o"op ct... oo<lO " ,to P'.n,y 0' '01""," ' or
o....,oom uN • So", """.."''''' . peak.. , ""'­
"me . lor>< con,roIl, ",,,m,""m ,:.11""'" • II Vba".... • 10j> qu."" U So....,"',,,, UNO= lC I'..... . 2-3"1 .3-1" • • ,""...

$49 95

THE HAM-KEY
NOW 5 MODELS

"'.MODEL HK·S
ELECTROMIC KEYER

$69.95

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up to 400% More RF Power is yours with t his pluq-in
unit , Simply plug the MFJ Supe r Logarithm ic Speech
Processor between your microphone and transmitter and
your voice is suddenly transformed from a whisper to a
Dynamic Output.

Your si!J1al is full of punch with power to slice throug,
QRM and yo u go from barely readable to "solid copy OM ."

NEW
MFJ·l60IO Anlen" _ Tun..
N_ ,..... ...., __'" . 11 band _ 'eo """ 10_ ... - "II". ""0" '..- ..-< ............. ,OU<
lull "'0'081__.. "",'pu' _ UjI 10 200 " otto
~ f PO"" OUTPUT_

• Sm." .nou~" '0 OM" ,n ' 0'" 0'0 poe,.'
2-l ll~ • 3-1'. , ~ ,,,,,h to.... '0 " ......
"'0" ,m~ by ''It.''' n~'"g ;opu' ......
"",'pu' • SQ.2J9 c<>o"aJ o.....-lor• • UOOQUO
,,"'" ,_. hog" ....."'.......,., 12 _,._ ,_
"",...:t'" U_ ".0 0100. ... '0f00d 00<-

a-.ty oapr _ . 7 t1. ........ tM' . _
...... J "' ..... _.1-
• _ ","" 20 dB 10" ""'.. ga,n • __
"'CU' ...... "",,,.,,, 'u." 00""0" ~'''' _ .._
ga," _ RF -. ' 0 ..on""""",,, 'a,aol
"""--0'.""", _uoa ,__-._
• Dua' gal• ...as FH '0< lOw "",.. , """'0 .......
........ ,"' 0 oD<l ,l... • ComO,,"el. ,,_ • 00-
'.m,,'" 'or 10 'h." JO • 9 V 1>0..",
. 2-111 . :l-5'~ • 5-~" 1 'no....

• l.mblC Clrcvlt lor squeeze k. yl"ll .
• Si-ll complitl"ll do1s & da. ,"- ,

• Dot .....mory.
• Biltliry oper.ted wi tll provlSI_ lor

u !erfWIl poo.v..-
• Rullt·ln sldeo-tone monitor .
• Sp..,t Volu"". 1_ & _Ighl conl,ols ,
• Grid-block or dl red keyi "ll,
• U..w ltll u t..... lpaddle such uHK. l .

Model HK·3 $16.95
• Dtrl"• • s lr.ig ht key.
• HHvy be... 1'0 IIMd to .ttKl! to dftIl .
• Vilvetsmoot" .cf;on.

Model HK·1 $29.95
• DuAl '--"~te l*idli_
• UMw ltll HK.Jor...., eIoectronkk..,., .
• HHvy _wi1l'l non-sl iprvtlbw Iwt_
• Plddlft r~lbie for wide or doM II.... 14'K1ng-

Dealer Programs
NOW A vailable

-
~b'--.

C MOS.SOU Eleocl ro n ie Kly.r
S ,ar . " , 'h• • rt d... , n u... CUFl T'S·iO' 3
b1O' .....·.·chi9
• ,",H_ ," K~, • 00' m.m"", • l. mboO 0»0'__
I>"n ... .h .,Wnol ' ooUto • • • • • 10 50
WP'" • 5'''''0<>& ' M .pa,..., • 5"-, "",­
orna, 10<>& , ".,~"t ooWol• • U,,'. ,.".bl• •0"0
SI.,. """"" •JOO ""'" "". • • !>M""'"
. ""Oh '''' TU..E 0 '-' 0"< 51O£TO"<E on
• UNO • ;>eo\l ogn, ...... . 2-3/11 • 3-," • •

~-

MF J . 2'OOB X F r.-q<>InC., S l. ncl. 1d
_ .. a<s ..... 100. 50. Of

2S . H. _ _ VHF _

• •-.--

• h o..._ 0,"""'''' __ • • _
......a<s 9A1"'" ' ''' _,,' -....
' ''''' ' _ CMOS IC. " ,," ,..""'.'''' 0..'...... ' ''0
d""" oonn.oto"" ".o a'. • v ••• 9 vol l
.... ,... • ~dl~"" ". , 'or...., _"""" '0
WWY • 5 " "Oh ..100," ,(I(I,~, 25 ~ ." 0< OFF
• 2·J"~ , 3-11. " • ,""....

•

L_UIIIII ~ • . Same • LSP-~' ...., .. a
_ "'''' 2-111 • :H'i • ~ " on<ft Ton-Tee
_ . " h .._'.' ''',... 4 ... _ ....
......... .-.-. ..,..., ,...,.,_ ..,rcro

_ .... .13 _ -.eo .....,. _ _ 10
"" _ *-_ 11 "" llluth _ ,. -..---' '' _ _ IaIW1 __-.l_ ... __ 10 ................. 11 ....
_ .. tasIWl_OS_

llIit __ ...... ,. UI __ 1__ . 1

"' ... '" _,... oil '. I.'" F•.,.._ _ ~ _11 1200 ur ..... ..... liD_......._... _os _ laI_
.. laI ... _W1_ t_ n ...........

11' I~" Iil. 3 11' , 3314 . 331. _ 000_.......,
_ ,' ".115

iIlput (11. aflll ground (1).
Sla te ngs (li ke the Atlas) and with all tube
type rigs _

IIlfntll wei. lOCI . Its ultra compact size
~ x2 ~ 6 meees 1115 eas,1y in a small corner
01 y<IOJr suuc ase

Tilt M1:ffl oIl1li$ tiny, pew,rllll tun,r is
a wode rifl!l' 12 posinon variable Inductor
made 1r0l'l'l two stacked torOId cores and
hlgfl quality ca~tl1 ors manulactured
especllltt lor MFJ. Foe balanced lines a 1:4
lunbalanCed to balantedI balun is built-in.
MM ., U_S_A _by MFJ EnterprlSeS_

nil lie...... .ue ".., is Iloused ., a
delu_e eggsfIelI white Ten-Tee endDslJ'e
WIth wanJI grMl sees.

S0-131 CNI CI I lIoi l are prO'lllled
lor traMmltter na.rt and COil_ IIcl ..tennas.
Price: 569.95
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$49 95
~ ' ......_­-. ._.-

CWF ·:1BX S upeo CW Fill• •
I, '" u.. _ . 0--~ ... UN Fl_ .l>a<p
HlOO<llril, . 10 M. _"'h. ..,...-, .'_
..' ~•. 1110 ~ ......If>9 . P'UV' lIa1_ ..caM, """
pIl__ Of __, ...,._ ....10 ... lOt

- '" -.,""',
• ~IAI:"bl. BW eo, 1'0, 110 M, • fiO oB ""wn
O'>A ox,... lrom 0"" '" l,.q ol ' !oO >I, ' ''' 1IO H,
B\It • Flad...,.. nooN 15 oB • 9 v ba"'"
• 2-31 11 . )-1,. •• VI

S8F· :111X SSII F lit..

~"_ JO "' ''. , . ,oc_ lC lO\l _3
............. . FlF ..__, I V
....,..,. l_ 1 ... . '~. __ ..... Ior __
_ output. NOlI . 3-114 • • """'-

400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

,. .. ... . . _.., ._ "" 11 _
-. SoolPI'Mt ..__ . .. ; . _
_ aso ,..,. . .. orr... _'..._III .._II .. ...cI_.
_ lCII _ • SUD • ...., . . ... .,.. ... ..
~ "• ..,. .-..y 14 _ C... _ .

........... . 511 .. ......1
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This Digital Alarm Clock is also an 10 Timer.
Assembled. tool

_ ~"""'J __ '_'--- _ .....- ...­.. _------------- ......;roo ..... u 0VIU'lJt .-
WIth the IIEW MFJ Su"" Antenn. TUIIfl

you t an fun your lull transceiver power
output - up to 200 watts AF power eutput
- and matth yoor transmitter to .ny
leedlme lrom 160 mru 10 Metefs whether
you have C Oil ~ t able . balance line, or
random w~,' eu CfiI "ne ...t tIM SWR eel .,..r
.... inverted vee . random Wife. vertical.
mobile wl'IIp. beam, quad, or wllalevef you....

, .. CfiI ............. .. ......1 ""trI~t

one exisbil!l ¥ltemll. JoIo roeed to put I4l
~te ~\eflIIiS lor NCh~
-..- ........ ~I 'Mm1 01 'fOI.I'

lilDbIIe whill by turWl!I out the SWR n­
...... .,... c.. Works ~t ""th all solid
Quality he way tlor\1lng posts are used lor
the balance line . ts (2). nndom wire
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$12.95No. 20969

SECOND-CLASS RADIOTELEPHONE LICEN SE HANDBOOK
(5th Edition)
by Edward M. Noll. Prov ides allille study mater ial needed to pass Ille FCC second­
class radiole lephone lIcen se examination jElements I. II. and lit), All material is based
on the FCC Study GUide and Relerence Material for Commercia! Operalor Examina '
tion, Two tests are inc luded to simulate file actual examination, 448 p ages: 5'10 x 8'10 ;
so1l00und
NO. 211 11 $7.96

CMOS COOKBOOK
b y Don Lancaster. Tells all you need to know 10 understand and prohtably use thIS
Inexpen sive and genuine ly fun to wOfk wi th d igital logic family . First an exp lanation of
what CMOS is, how It works, and how 10 power ii, p iuS usage rules. sta te testing.
b readboard,n\l. Interface . and olher basics Is given. Then a minicata log of OVe' 100
deVices, inc luding pinouts and use descriptions is gIven, Sublectscove redinclUde gata
fundamenlals, tri-state logic, redundant logic design lechniQues, mult iv ibralors, non ­
volati le memory techniques, clocked JK and D fhp ·flops. counter and fegiste r tech­
nrQues. op amps, ana lO\l switches, phase·iocked loops and much more. A musl for the
student. hobbyist. leachers, technician , or eng ineer who want s 10 learn about CMOS
Fil led WIth p ractICal applications. 416 pages; 5'10 x 6'''; softbound ,
Ho .21 398 $9 .95

THIRD-CLASS RADIOTELEPHON E LICENSE HANDBOOK (4th
Edition)
by Edward M Nol! Serves as a prac tical study guide tor the aspi ring rad io operator as
well as a ready rel erence lor those workin\l in the lie ld . Oesigned as a study aid for
oblaining licen ses up 10 and inc!udmg l he RadIotelephone Third -Class Operator Pe rm it
with Broadcast Endorsement. Ihis newest ed ttion con tains Questions and anSwerS
simI lar 10 those given on the actua l examination 208 pages; 5'1> x 8 '1" sottbound
NO. 21353 $5.95

IC OP-AMP COOKBOOK
by Waller G. Jung. The li rsl book of its kind 10be published. Covers net oniy me basic
theory of the IC op amp in greal detaii, but also inciudes Over 250 practica l circuit
applicat ions. liberally Illust rated OrganIzed into three basic parts introduction to the IC
op amp and genera l considerations . praCl1Ca i circu it applications. and appendi ,es of
manufaClurers ' reterence malerial , 592 pages : 5';' x 8'12; softbound.

IC TIMER COOKBOOK
b y Walter Jung . Provides anexcellenlintroduction 10 Ihe f,eid of IC11me" by presenting
a collection of various clfcuil "recIpes" useful In app lyln\llhe devices. Arrange d in three
part s, Ihe firsl parI gIves bas ic and genera lized informalion. Pa rt II, the appl ications
secuon. is lhe " meal" o f the boo k and Includes Over 100 di ffe renl circuits for a wide
range 01 uses. Part III conta ins reproductions of manu facturers cata sneers . second­
SOurce manufacturers, and more, This book is a valuable referencelorlhe hobbylsl, l he
lechnica l or engIneering student. or professiona l. 288 pages, 5'12 .8'12; softbound
No. 21.16 $9.95

HOW TO BUY & USE MINICOMPUTERS & MICROCOMPUTERS
by Wrlliam Barden, Jr, Discusses these smaller compulers and shows how they can be
used In a variety of praclica l and recr eational tasks in the home or business'. Exp lains
Ihe basics of minicompulers and microcompulers. their hardwa re and software,
peripheral devices avai lable, and the var ious p rog ramming languages and techniques .
Includes seiecli on , buying. and programming your own syslem and g ives delailed
descrrplions of current ly ava ilable systems. 240 pages: 8'12 x 11: softbound,
No.21351 $9.95

TTL COOKBOOK
by Donald Lancaster. A comp lele and delai led \luide to transistor-transistor logic
(TTL). Expiains what TTL is. how It works, and ho w 10 uSe it. Discusses practical
applical10ns, suc h as a d,gllal counle r and dIsplay system, events counler, etecncmc
stopwalch. dlg ilal voltmeter. and a digita ltachomeler, 336 pages; 5';' x 6'10. softbo und
No. 21035 $8.95

MICROCOMPUTER PRIMER
by Mrlchell Waite and M!chaal Pardee. mtroccces the beg inner to Ihe basic princip les
01 the mIcrocomputers, Discusses lhe five main parts of a Compuler-Central process­
ing unil. memory . inpuf..'outpul interfaces, and pro\l rams, The important character ist ics
o f several well-known microprocessors are given and a chapter is included on pro·
gramming your own microcomputer. 224 pages: 5'1> x 8'12: sof tbound
No. 21. 0. $7.95

THE 8080A BUGBOOK: MIC ROCOMPUTER INTERFACIN G
AND PROGRAM MING
Oy Peter H. Rony. DaVid G. Larsen , and Jonalflan A. Tifus, The princip les, co ncepts ,
and applications of an 8 -bit microcomputer based on lhe 9080 microprocessor IC ChIp.
The emphaSiS is On l he compul er as a cont roiler. Co vers the l our Iundamentaltasks of
compuler inler facing , II ) generation o f S!fobe and device selecl pu lses. (2) letching of
accumulator oulpul; (3) acqu isition of inpul data by the accumulator; (4) generalion 01
interrupt signals 10 lhe compute r. Intended 10 he lp de ve lop th e skills needed to USe an
8080-basoo breadboard rmcroccmputer syslem 5\10 x 6'12 ; softbound
No. 21fn $9.95

$8 .50
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NO. 240 32

NO.24033

Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 _ 16171 395-8280

73 DIPOLE AND LONG-WIRE ANTENNAS
by Edward M . Nol!, W3FOJ. Covers pract ically every type of wire anlenna used by
amateurs, Gives dimensions. configuratIons, and cOnst rucllon data for 73 different
antennas, p iuS appendIces coverrng conSlruction of noise bridges, line tuners, and
dala on measurrng resonanl frequency, ve locity factor, and swr. 160 pages: 5 .... x 8 .... :
soflbound
No. 2. 006 $5.50

RADIO TRANSMITTER PRINCIPLES AND PROJECTS
by Edward M NoJl, W3FOJ. oe-ctee entire ly to lhe sucject 01 rad io transmilters, this
bOok is a helpfu l galheflng of modern l ransmitte r principles, Ideas, circuits, lechniques.
and learn·by·doing projects , Covers Bipola r CW and A-M Transmilte, CircUllS,
Transislor,Tube CifCUllS, Basic Princ iptes of SSB·DSB Generalion, Inle\lraled Circuit
Fundamenta ls , VHF/VHF Ctrcurts and Principles . Frequency Modutation, and more
320 pages; 5'12 x B'h. softbound
NO.24031 $6 .96

COMMERCIAL RADIOTELEPHONE LICENSE QUESTION &
ANSWER STUDY GUIDE (3rd Edition)
by Edward M. Noll, Prepares the reade r to take the e,ammatmns tor the various grades
01 radiote lephone lIcenses Emphasizes lhose sublects that are most important Or most
likely to be m'sunderstood, The questions are represenl ative 01 those used in the FCC
e'aminations 304 pages; 6 x 9; scnbcuoo

RADI O HANDBOOK (20th Edition)
by Wrlliam I. Orr. W6SAI. A comp letely updated 20th OOlllon of the lamous communica­
tions handbook that is Ihe elecHonlcs industry standard for eng ineers, technIcians, and
advanced amateurs . Explams In autho"tat ive delai l how 10 design and bui ld a ll types of
radiocommUOlcat,ons equI pment . ContaIns greatly enla rged seChon on semIconductor
and IC CirCUIt deSIgn InclUdes ssb design and equipment . rtty CirCUItS. linear amplif iers.
bolh solid-state and lube types ; vhf and uhf fransm itters and converte rs; as we ll as
spectar-ocrpose and ;ogIC circUItry. pius complelely revrsec chaple r on e leclron,cs
mathematics. t 080 pages, 6'1> x 9'1" hardbound

HAM AND CB ANT ENNA DIMENSION CHARTS
by Edward M . Noll. W3FOJ, Tabulates d imension ,nfo,mal,on ,n feel and Inches for all
lhe popu lar antenna configurations . G ives data fo, dIpo le antennas. quarler-wave
verticals . lwo-element beams. quads, lriangles, inverled dipoles , and Inverled vees
Inc ludes informalion for culling transmission I,nes 10 a pretenec wave length, cunen ­
sioning phas ing lines, culting a matching stub. and spac ing antenna etemems. 64
pages: 6 • 9; scttbound
No .2.023 $2.76

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
by Edward M Noll, W3FOJ The second book in a series ot practical anlenna construc·
t,on anddesi\ln methods. Conlainsdala on practica lly aillypes used by amateurs. NOI a
rehash of previously published data, bul acompi lat ion of the author's own experimenls
witll va rious anlenna configurations. The 73 diffefenl anfennas have a ll been buill and
a,, ·tested by the aulhor . 160 pages. 5'1, • 8'/2: softbound
No. 2.021 $5.50

FIRST-CLASS RA DIOTE LEPHONE LICENSE HANDBOOK
(4th Edition)
by Edward M Nol! , An e xcel lent study gUIde lor the just -crass radiole lephone license
examinal10n, Conlams ai llhe material needed to pass Element IV of the FCC examina·
tion, inc lud,n\l autbe queSllons and answerS found in lhe latest FCC Sludy Guide. Has
three SImulated examinations, presented in lhe multipie-choice lorm of the FCC tests
as we ll as answers and evalualions 10he lp tee 'eader find his weak areas 416 pages;
5'1>'6 .... , sollbound,
No. 211.. $7.95



the latest gear
for the VHF enthusiast
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Astron RS-35A $129.95
25 ADC Ccntmvcus
35 ADC Int erm ittant
Recommended for up to
180 W am p's

Band Emossoon Pin
I 44 MH. FM , 4
144MHl CW-f M-SSB AM 1 . 4
144 MI-ll FM 2·10

144 M Hr FM 5 - 15

144MH. CW-F\'I-SSBAM 5 -15

Astron RS·l0A $74.95
8 ADC Continuous

10 ADC Interminant
Recommended for up t o
70 W amp's

w estccrn
VHF Amplifiers

Ruggedized DC
Power Supplies
Ideal for VHF Transcei vers
and Amplifiers

• 105-125 VAC, 50'60 Hz
• Fold back cu rren t l imitmg
• 13,8 VDC~ .05V

• ULlisted & com puter g rade com ponents
• One yea r w arranty
• 5 m V peak-peak max ripple

Astron RS-6A $49.95 Astron RS-20A $89.95
4,5 ADC Continuous 16 ADC Cont inuous
6 ,0 ADC tntermrttant 20 ADC Intermi ttan t
Recom mended for UP to Recommended for up to
30 W amp's & xcvr s 120 W amp's

WESTcom

._,
2M 3.10
2M 3.JOl
2 M 10• ...,

2M 1~80

2M 1!.J.8tIt

Scan or Search

•

extra slide mount
base $8 .40
st at ionary hal f of deluxe
slidem ou nt allows use o f
radio in second car or
location

• utilizes deluxe slide
m ount

• built in speaker
• m ount attaches

securel y to f loor

Gamber -Johnsen
Console f1oOt" mount
531 .50

Search Ind icalor

• ._.. Q '

""""
, • 3

. a 4 !5 6

o. '7 6 II

MO • 0 "

Frequency Reg ister

• Solid snap in desig n
• Attaches to radio

mtg bkt (or directly
to rad io)

• Four morex p in s for
power and externa l
speaker

• BNC RF slide
connector

• pigtail UHF
(5 0·239)
connections 10
radio and antenna

• designed for
co m m ercial use
thru 1000 MHJ

Gamber·Johnson
Deluxe slide mount
$17.88

10 day money bilCk guarantee
fu ll satisfact ion guaranteed
rectoev warranty on i1 11 it ems

Master Charge &. B of A
We shIp prepaid in USA
Cil li l reSIdents i1dd 6% t ilX
ChllC~ w iTh order I)( COO

Larsen
Electronics
larsen mobile antennas
0/. wave, 3d B gain, 200 W rating

LM·15O·K 2M roof mount $30.20
LM·15O w1magnetic mount $38.45
LM·15O w trunk lid mount $37.90
for M ot or ola NMO type mount add $5.25
220 M I-l l and 450 MHl avaitableat same price

16 Scanning L.E .D: s

Search Scan Range:(max I
La VHF 4000 channels
Hi VHF 5600 ch annels

UHF 5760 ch annels

Channel Panel

Frequency Range:
La VHF . . 30- 50M Hz
Hi VHF 146·174 M Hz

UHF . 440-512 MH::z

Sensitivity :
(20 DB qu iet ing )

La VHF 0.5 jJ. V
Hi VHF 0.6 jJ. V

U HF 0.7 jJ. V

Program Panel

Regency Digitally Programmable Scanner
with Keyboard Entry s pecia l $299

M ode l ACT·T-1 6K Selectivity

~ 7 KHz [min.I @ 6 DB
~ 15 KHz (m ax.l @ 60 DB

Squelch : (threshol d)
La VHF 0.4p. V
Hi VHF 0.5 p. V

UHF 0.6 p. V
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A1 Klein W2PMX
206 Harrison Avenue
Miller Place NY 11764

I t sou nds almost blasph e­
mous to talk about mod­

ify ing a bea utiful, syn thesized
rig, doesn 't it? Well, it can be
done, and it can be done by
anyone who knows how to
solder two pieces of wire.
That 's the whole modifica­
tion. I can add two pieces of
wire to the KDK and double
its ve rsant ity .

Why To

The KDK , as it was de­
signed, covers 144 to 148.995
MHz, and the receiver sensi­
tivity leaves no thing to be
desired, with the fro nt end
being tu ned along with the
synthesizer. The frequ ency
coverage is so close to the
pu blic service ha nd that it
would be nice to have such a
sensitive receiver, with a nice
sharp i- f and precise fre­
quency readout, to sec how
the othe r half lives. No
sooner said than atte mpted.

- -

High-Band

Your KDK

monitor the other half I

Fig. 1. How simple it is.

Howlo
1. Take the cove r off the rig
(the t wo nuts on the back).
2. Lay it ups ide down with
the front panel facing you.
3. Mo ve the red wire on the
on-off swi tc h over to the ter­
minal that already has the
two w hite wires wit h violet
trace rs .
4. Sol der a 1/2-inch piece of
bare wire to the rea r terminal
of the other side of this same
switch (the th ree terminals
closest to you).
5. Find the top terminals of
t he aircraft- type frequency
selector switc h that have a
jumper goi ng from t he fro nt
wafer to t he rear wafer.
6. Sol der a 6-inch piece of
w ire to this point (the rear
wafer makes a neater job).
7. Solder the o t he r end of
t his wire to the center te r­
minal of the to p bank o f the
on-off switc h (see Fig. 1).
8. Find t he freq uency selec­
tor te rminals o n the shielded
enclosure directly behind the
fro nt panel controls. The ter­
minal you want is the one to
t he far right as you lo o k at
the rig. It has 2 white-with­
red tracer wires conn ec ted to
it .

9_ Solder t he wire from step 4
to this terminal (the one in
step 8)_ Be very careful that
some strands of the wires do
not short to ground. I have
done this many times, and
this is no t conducive to re­
ceivi ng.

How To Use It

With the on-off switch
t urned o n, t he rig works the
same as it always did (if
not, see step 9). With the
switch off, the rig will stay
on. It's very easy to add an
external power switch, and I
d idn 't want to drill any holes
in the rig. However, you will
see some very strange-looking
megacycles on t he readout.
T his is because you are
feeding values in excess of 9
to t he seven-seg me nt decoder.
It doesn't hurt an yth ing, jus t
makes it hard to read . If you
add 8 to the freque ncy shown
on the MHz switch, you w ill
have the frequency that the
rig is really receivi ng. The
KDK now tunes 152 to 155
MHz . With the switch on 148
MHz, the modification
doesn 't do anyt hing, and the
r ig stil l receives (and trans­
mits) 148 MHz. It is possible,
with addi t ional sw itching, to

exte nd the range from 140 to
155 MHz, inclusive, but what
do you want for 2q and five
minutes?

Possible Problem (Only One)

You may fi nd that, when
the rig is switched to 152 to
155 MHz, the unlock indica­
tor does not go out (some do,
some don 't). T his is due to
the fact that the vee is just
out of range. Adjust the vco
t uni ng ca pacitor vel}' slightly
and very slowly, and you will
find a point very near where
it was that causes the unlock
light to go out. If you are
receiving a signal, again tune
the vco capacitor for maxi­
m um S-meter read ing o n the
signal.

The rece iver, whe n prop­
erly tu ned up, shows .2 uV

sensitivity for 20 dB quieting
on 2 meters and about .3 uV
on high band. Not bad!

Theory

The te rminals on the front
of th e sh ielded enclosu re
determi ne t he divisio n ratio
of t hree 741 92s. If the firs t
one (t he on e on the righ t,
looki ng a t the rig from t he
bottom] d ivides by 4, we are
on 144 MHz. If it div ides by
8, we are on 148 MHz. (Aha!
It determines the third digit
in the megahertz number.)
We simply placed +5 volts on
the 8 termi nal, so we added 8
to that number. On 148 MHz,
there is already +5 volts on
that te rmina l, so ...

Eno ugh theory, already.
Try it ; yo u'll have funle



real-life drama

escue

for my new Atlas 210, which
I had just purchased a month
earlier. The ante nna was a 20
meter dipole on the roof
orie nted in a northwest and
southeast direction. I wasted
no time in finding a clear
frequency and started calling
" Mayday, mayday, mayday;
WA 6LJ L/7 near Jackson,
Wyoming, calling mayday .
Someone come in, please."

I called several times and
got no response. I d idn 't
know what to do , as a girl
was lying seriously injured,
and this was the only means
of help or communication
with the outside world. I kept
calli ng, and, then, like music
to t he ea rs , I hear d
"WA6LJ L/7 this is K5TZK
Bob in Houston, Texas. Do
yo u copy?" Thank God
someone heard me! It didn 't
take long for me to tell Bob
the problem. Shortly after I
made contac t, Ernie W7 jRW
in La s Vegas and j im
WB 5NR X we re involved
keeping the surround ing fre­
quencies clear, so I could
c o mm u nicate with Bob
K5TZK.

Bob immediately got the
long-distance operator and
explained the situation to
her. She then connected the
sheriff's depart ment in jac k­
son, Wyoming, and the If.S.
Forest Service Department
with Bob in Houston. Afte r
abou t 15 minutes of my
giving directions to Bob, the
sheriff's depart ment dis­
patched a helicopter and a
registered nurse to our loca­
tion . We were instructed to
start some smoke fires so we
cou ld be spotted. For 30
minutes more I gave direc­
t ions to Bob to relay to the
sheriff's department, which in
turn relayed them to the
chopper.

As the drama conti nued,
there was not a bit of QRM
on the frequency, thanks to
Jim, Ernie, and, I am sure,
others, who helped keep the
freq uency clear.

It seemed like hours be­
fore I heard the low hum of
the helicopter as it star ted to
come into view over the

•

John were. The road was no
more than a cow path , so the
trave li ng was slow and
bump y. Once at the canyo n,
called Deer Creek, Mike and I
st a r ted a one-mile hike
looking for the injured girl
and John. After about twenty
minutes of rough hiking, we
came upon them in a litt le
clearing.

Nancv- was lying on the
grass in a state of shoc k, with
blo od flowing fro m her
mouth. There was a lump o n
her head where she had hit
the ground, and her left el­
bow was com pletely dis­
torted. It was decided that
Nancy could not be moved.

Grab bing one of the
horses, I headed down t he
canyon as fast as the horse
could go to where the t ruck
was parked. I headed back to
the ranch, where I hoped and
prayed that the old generator
would start. Once at the
ranch, I was able to get the
generator going, and I headed

phone. A person could set
o ut from the ranch in any
direction and never see an­
other living person for 30
mil es. The only electricity is a
small, four-cy linder engine
generator. Many have said it
is one of few ranches left that
refl ect the way the old west
was in the early 1900s.

About 4 :30 pm, while I
was working in the pasture, I
looked down the path to the
east and saw a rider heading
for the ranch at a full run.
One of the rules of the ranch
is to never run your horse, so
I immediately knew th at
t here was trouble.

In a few minutes, Patty
rode up to where I was
working. In a state of shock,
she started screaming that
Nancy was seriously hurt.
After quieti ng Patty down , I
got a descri pt ion of where
Nancy was and jumped into
the four-wheel drive truck
with Mike, another gu est at
the ranch. We headed for the
canyo n where Nancy and

- -

T he tem perature was
about 82°, a perfect -day

fo r ex p lor ing the back
country of Fish Creek. Now,
if you're not famil iar with the
whereabo uts of Fish Creek,
it's about 50 miles east of
J ac kson Hole, Wyom ing,
about one mile from the Con­
tinental Divide.

On this beautiful August
21, 1976, two young gi rls and
a male friend decided to
take the ho rses out fo r a ride
in the back count ry. Nancy,
17, Patty , 19, and john, 17,
saddled up the horses that
they had been assigned to and
started out on what was sup­
posed to be a beauti ful after­
noo n ride.

When you run a ranch,
there is always much to do,
so I set out with my two
cowboys to do some of the
chores that had been wait ing
to be do ne fo r some t im e.
Now I thi nk I shoul d mention
that the ranch is one and a
half hou rs by four-wheel
drive from the nearest tele-

•

J. George Tay/orson, Jr. WA6LJL
2924 Clarmeya Lane
Pasadena CA 91107
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mounta ins. Seeing our signal
fires, it wasted no t ime get­
ting to us and making a
landing. I tol d the hams on
the freque ncy that it was
here, and, all of a sudde n,
t he re was a cho rus of
" Ho ora y s, " ma king the
prettiest QRM that I had ever
heard. I signed quickly and
headed for the chopper. I
boarded, and we took off to
t he locat ion of the injured
girl.

About five minutes lat er,
we spo tted the trio and made

an unbel ievable landing with­
in 30' o f where Nanc y lay. By
thi s tim e, she was un­
conscious. The nurse said she
loo ked bad, so we wasted no
t ime getti ng her on a
stretcher and airborne. We all
gave a sigh of relief as the
helico pter headed for the
hospital.

The next day I drove into
town to the hospita l to find
out how Nancy was. I fou nd
her doctor and asked him
how she was doing. " Doing
well, " he replied, "but if she

had gotten here 2 hours later,
we would have had to ampu­
tate her left arm, as the cir­
culation had been cut o ff and
the t issue was dyi ng." Had we
tr ied to take Nancy out by
truc k, it woul d have taken us
4 hou rs to get her to the
hospi ta l.

Todav .rnan v months later,
Nancy is a beautiful young
girl li ving in Pal os Verdes,
owing her life and health iness
to th e man y ham s who
helped . Without this help, she
might not be alive today .

So let everyone know that
the re is no greater service
fraternity anywhere in the
world today than the hams,
who would rather be of
service to their fellow man
than anything else.

Oh yes, I'll be back there
again, and, aga in, I'll have my
trust y little Atlas 210 with
me! So, if yo u hear " WA6
Lovely Japanese Ladies por­
table 7," give a call an d be
sure to say hello, as you're
the o nly commmu nication we
have with society. •

- - for seamless contacts

Welding Rod
Special Antenna

Fig. J.

Tom N. Todd WA5TSJ
1300 S.W. 62
Oklahoma Cily OK 73 159

problems.
The antenna has been used

on my car for about 8
months and wor ks qui te well.
No o ne has ye t bothered to
steal it , but, if they do, I
haven 't lost much. I sti ll keep
my 5/8 wave in the t run k in
case I go out of town and
want that "e xtra 3dB." .

for about 19 " measured from
the back end of the con­
nector to the end o f the ro d,
wh ich is a good ball park
figure fo r two meters. An swr
brid ge may be used to prune
t he a n tenna, by careful
snipping with wire cutters,
but I've never even measured
my swr and ha ven 't had any

1.---".-----<

coat hanger, large copper
weld wire, or what have yo u,
and some silicone rubber
sealant . Use a hacksaw or a
large pair of diagonal pliers to
cut about hal f of the pin o ff
of the PL-259_ Take the
20-inch piece of rod, clean
the end, and solder it to the
center conductor of the
PL·259, trying to get a
smoot h, round bead of solder
o n the t ip of the PL-259 to
make good connection wit h
the mount. Fill in the back of
the plug with the silico ne
sealer, in order to keep
moisture o ut.

The PL·259 sleeve is
brought down over the rod
and screwed ove r the con­
nector in the usual fashio n.
The entire assembly may now
be screwed down securely on
the antenna mount. A 20"
piece of rod is used, to allow

M ost two meter mobi le
antennas manufac­

tured t oday a re eas ily
mistaken for Citizens Band
antennas, especiall y by CBers
and, more importantly, a
fact ion which, of late, has
greatly proliferated - the CB
rip-off artists.

Many a rticl e s have
appeared concerning the use
of burglar alarms and othe r
devices to protect your rig,
but few solutions have been
o ffered concerning the most
vu lne rab le part of you r
mobi le syste m - the antenna.

The solutions seem to boil
down to two things :

1. Take your antenna off
when not using it, which is a
hassl e, even if you use a
magnet ic mount.

2. Let them take the antenna.

The second solution can
be a viable one, providing the
antenna is cheap, easily re­
placed, and doesn't look so
great, so not man y people
bother to steal it anyway .

The antenna described
here will ada pt readily to the
popular Anten na Specialists
5/8 wave roof or tru nk
mo unts, as well as many CB
mounts. If you do n't have
one of these, the roof or
trunk mount, less antenna,
can be purchased at yo ur
local Radio Shack (ro of
mount - part no. 21·914;
trunk mount - part no .
21-913).

The antenna itsel f is easy
t o cons tr uct. The o nly
mate rials req uired are a
PL·2 59 coax connector and a
20-inch piece of welding rod,
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RTTY Can Be Easy!

Have You Wondered .. .
What Owning a RTTY Station Would be Like?

Have You Thought ...
About Finding Out but Didn't Know Who to Ask?

-- -. .. . . . ,
"-

. ....~--

•• , 1
, j i ,

ASK THE GUYS AT HAL!
Our s"lps end service sta ff will be happy to assist you
III your choice of RTIV equrpment ,answer questions
about RTTY. and provide assistance if problems do
M Ise . In additio n. all HAL ama teur RTTY equipment
manuals can be purchased for $ 10.00 each for an
advance look (applicable 10 future purchase of that
urut ).

Answers to c o mmo n RTf)' questions a re fea tured
In the cente r-fold of our new amateur radio ca talog.
Such questions as "Wha t do 1need?" "How do I hook
it up?", end "What frequencies do I use?" are dis .
cussed. Technical pomts concerning RlTY pulses.
FSK and AFSK, and high -tones vs low-tones are
covered .

Wnte ,odd.,., fUT HAL'S 1)(',", Cdlab3 dnd RTTYguide ..arddecooer howmuc h fun RTTYcan be.

H6

HAL COMMUNICATIONS CORP.
Box 365
Urbana , Illinois 61801
217·367·7373

For OUf European customers
5('(' HAL equipment (It :

1l",1>' ~r & Co. H"n"",..,
If C Int~,~ko. B.~""",

P""",,~k 5"""",,, Hdnd. n, Swoodo-n
K,d., 5~ k oj l ,mdo n



"This o ffer good f rom N ovember t , 19 77 to JiNllJMy 15. 1978.

offer

SS2K KIT~$195
or

SS2 WIRED~ $245
Cl FAST/SLO SCAN

CAMERA $395

*
Christmas

START
YOUR --
SLOW
SCAN
TV with a

~MONITOR
FEAT URES:
Oscilloscope display of SSTV signa l
Rugged - modular - industr ial grade
Modular Const ruct ion

~ Independe nt easy to use controls

• CAMERA
FEATURES:
Use C1 camera with your home TV set
Has both long distance and close-up features
Adjustable frame size
Built-in sto-scen bar gen for transmit

~ Focus on a postage stamp

• ACCESSORIES:
P1 Po laro id adapte r fo r hard copy photos $34.50
V1 viewing hood 514.50
T1 tripod 529.50

AVAILABLE NOW: ORDER FACTORY DIRECT OR FROM OUR DISTRIBUTORS. See Below.
Germantown Amateur Supply
3202 Summer Avenue
Memphis. TN 38112

Amaleur Electronics Supply
Mil waukee. Wise.
Clevela nd , Ohio
Orlando , Fla .

A and W Elec tro nics
Medford , Mass.

Barr y Elec tronics
New York, N.Y.

CF P Enter prises
Lansing. N.Y.

Goldste in's
Pensacola, Fla.

Harrison Elec tronics
Farmin gdale , N.Y.

Henry Radio
Los Angeles . Calif.

Mr. Kei th Roberts
P.O . Box 6 77
Bedford, N.S.
Canada BON 1BO

Swar tz Lander Rad io Ltd
1524 Oak Harbor Rd .
Freemom , Ohio 4 34 20

Argon Electronics
Miami Springs. Fla.

Elec tronic Distributors
Muskegon , Mich igan

Hobby Industry
Council Bluffs, Iowa

Venus Scientific Inc. ~~~~1{~~1~r~·11735
T he company t ha t p ut h ifl h voltage on the moon , now b r in6& yo u ex p an d i ng ama teur radio t echno lORY, V3
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specified frequency. What's
the value of L?

1012

41f 2 (Cp F) (f2 kHzl

Not too bad. But now how
do you wind the inductor to
get th is value of in duc tance?
Well,

LuH =

Allen J. Fehl WA9GUK
PO Box 701
Brookville IN 47012

turns = J LISa + Ub i
,2

Tanks A Lot!

-- inductor calculation program

I f you don't own a lator is already on the market by hams for long.

programmable pocket for less than a scientific-type Now suppose you pull a

calculator, chances are you pocket calculator cost two variable capacitor out of the

will before too long. A years ago. They're just too junk box and you want it to

l00-step programmable calcu- nice a toy to be overlooked reso nate wit h an inductor at a

Loca t io n Koy 32 8 65 RCL
0 0 33 8 66 4
1 STO 34 Subr 67 x
2 0 35 6 68 9
3 STO 36 1 69 •
4 6 37 X... 70 1
5 RCL 38 2 71 0
6 1 39 S 72 x
7 X2 40 CLR 73 RCL
8 • 41 74 6
9 RC L 42 NOP 75 •
10 9 43 0 76 •

11 x 44 0 77 RCL
12 RCL 45 1 78 7
13 2 46 ,,, 79 •
14 • 47 SUM 80 RC L
15 1/X 48 6 8 1 5
16 x 49 S"'" 82 •
17 1 50 8 83

~O18 EE 51 8 84
19 1 52 Subr 85 8
20 2 53 6 86 I
2 1 - 54 1 87 g m
12 STO 55 tnv 88 I
23 5 56 X.. , 89 RCL
24 RIS 57 4 90 3
25 CLR 58 0 91 x

26 59 RIS 82 RCL
27 0 60 RST 83 6
28 5 61 I 94 •
29 SUM 62 1 85 X""
30 6 63 SUM 96 I
31 Subr 84 0 97 Htn

Fig. 1.
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where a is the inductor radius
and b is the inductor length.
Now this gets a little messy.
Squaring, d ivid ing, and taking
sq ua re roots is no t a whole
lo t of fun. But t he re is
another problem. Assuming
we settle upon a value for the
inductor radius, we still have
to contend with the proper
value for the length. How do
we find b? Well, we know
that t urns per inch [tpi] times
length equals tu rns. So if we
vary t he length b , carry out
th e above calculatio n to get
tu rns, t hen mu lt iply tha t
same lengt h by t pi and co m­
pare the result with turns,
we can see how close we are.
We want the difference
between the two to be zero.
So we change b just a bit and
do t he whole t hing aga in and
again unt il the difference is
zero or very nea r zero. But
that 's a lo t of work! You bet,
but it's not for a computer.

The program shown here
carries out the above
procedure starting b at .05
and incrementing it by .05
units after each calculation
and comparison until the
difference between t pi times
length and turns changes sign,
that is, crosses zero. Then it
decrements b by .001 units
and continues in the same
fashion until the sign changes
again, whereupon it stops and
displays the number of turns.
The result is, for all practical
purposes, excellent. One must
in it iate the program by
putt ing t he various param­
c ters in t he memo ry registers,
all ten of which are used with
my SR-56.

As an added feature, I
thought it would be
interesting to know how
many times the subroutine



was called upon to carry out
the searching calculation. In
one problem that I devised,
over 700 passes were under­
taken. Th is bit of in formation
is stored in register zero.

So how do you run it?
Select your variable capaci tor
and, for example, its center
position capacitance. Store
this value in pF in file 2.
Store t he f requency 10

k i lohertz in file 1, the
number o f turns/inch or less,
from the c1osewound value in
the wire tab les, in file 3, and

the radius you've se lected in
fi le 4. You can't have more
turns/i nch than the close­
wound value. Square the
radius and store in file 7.
Fin all y sq uare pi and
multip ly by 4 and store in file
9. Now you're ready. Punch
R/S. The calculator will
display the ind uctance 10

mic r o he nr v s nee ded to
resonate with pF at the
specified frequency in an
instant. Punch R/S again, and
the calculator will continue
computi ng until i t stops and

displays the num ber of turns
you need to wind at your
selected tpi and radius. Any
of the memory registers can
now be recalled . The
computed length can be
recalled from fil e 6. This
length times tpi should be
very close to the computed
turns. Punch reset, and the
program is ready to begin
agam .

Ah, you say. I can get the
same stuff from the ARRL
Lightning Calcul ator. True,
but you can't get any in fer-

Memory Registers

o Sub ' Calls
1 kHz
2 pF
3 tpi
4 radius
5 uH
6 length
7 (,adiusI 2
8 turns
9 4 Pi2

Fig. 2.

mation on an inductor 3 feet
or 0.1 inch in diameter, and i t
doesn 't have all those fl ashing
ligh ts. •
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Clegg won't sell you a radio
in a factory sealed carton/
When you purchase your YAESU, WILSON, KLM, OENTRON, HY-GAIN,
ATLAS or other selected product from Clegg , please don't expect to
receive it in a factory sealed carton. When we deliver any of these fine
pieces of equ ipment to you, we want to be certain it meets or exceeds all
the manufacturers specs. First of all, we want to warrant that it does;
secondly-you're entitled to that extra assurance! We thoroughly test
each unit before we ship it. And we furnish you with test data.

If getting a super discount on your new radio is important to you---or if
you insist on a factory sealed carton , we suggest you shop elsewhere.
But-if you want the positive assurance that you are receiving the value
and performanc e you 're ent itled
to-then we are the 9QYs to talk to.

For comple te deta il s and
pr ices on any Clegg-approved
product , te lephone Toll Free
1-(800)-233-0250 (In Pennsylvania
call Coll ec t (717)-299-7221), Or
drop a card to Clegg Communica­
t ions Corp., 1911 Old Homestead
Lane, Greenfield Industrial Park
East, Lancaster, PA 17601.
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Build the

EI Sapo Tester

- - for hams with spare time

more than an audio oscillator
using a one transistor circu it
But the componen ts are care­
full y chosen . A switching
sche me is u tili zed so that a
low current is passed through
the circui t under test. The
volume and/or pitch varies
with the resistance placed
across its test terminals, and
maximum u tilization is made
of the circuit and its com­
ponents for several modes of
o peration. Such basic teste rs,
but without all the versat ility
of the one described, have
been ava ilable co mmercia lly
for years. T hey are po pular
with many service techni­
cians, since onc can visually
conce ntrate o n the circuit
being test ed or traced out
without having to glance
away to read a meter. This
feat ure is parti cularly helpful
when doi ng work o n a de­
tailed PC board, since one can
lose one 's place on th e board
in the t ime it tak es to glance
at a meter.

Fig. 1. Basic circuit of tester (a) and switching add-on for more
versatility (b). See text for description of components not
marked.

•
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'--- -----_ HS T l( 4D,"

The circuit of the urut IS

shown in Fig. 1(a). The osci l­
lator circuit utilizes a transis­
tor tr ansfor mer, which has
one or two cente r- ta pped
windings to form the equiv­
alent of a transfor mer with
th ree wi ndings. One winding
is used in the base circuit of
the transistor, another as a
feedbac k wind ing in the col­
lector circuit, and another as
an out put-coupling winding.
Many of the usual min iature
t ransistor transformers will
wor k, asi de from the TA-59
un it mentioned, such as the
usual 10 k Ohm to 2 k Ohm
CT or lk Ohm CT to 8 Oh m
units. One must be prepared
to do a bit of experiment ing
to get the windings phased
correct ly and to get the out­
put pitch desi red. To achieve
the latter with some tra ns­
formers, it may be necessary
to ex per iment wi th a small
capacitor (.001 to .1 mF)
across the base winding. The
out put "loudspeaker" should
idea ll y be a unit such as a 600
Ohm telephone receiver. But
any thing, from high imped­
ance , miniat ure loudspea kers
t o c heap, dynam ic- ty pe

73 Maqazine Staff

T he tinle test instrument
described in this article

is something for the amateur
who has nothing and some­
thing for the amateur who
has everything. In the former
case, it provides, very in­
expensively , an instrument
that can function as a con­
tinuity te ster, transistor tes t­
er, diode tester, signal lnjec­
tion sou rce, code practice
oscillator, CW monitor , sub­
stitution microphon e, and
substitution loudspeaker, In
the la tter case, it provides a
very hand y addit ion to a tool
box, for Quick continuity and
r elative resistance checks,
without having to look at a
meter.

The instrument is nothing
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microp hones, can be used.
Power is supplied by two 1Y2
volt batteries in series. No
on/off switch is req uired,
since no current can flo w
unless some resistance is
placed across the test ter­
minals.

The unit, as shown in Fig.
1(a), can be used by itsel f, if
desired. If the test leads are
marked for polarity, one can
test diodes and transistors
and determine the d irection
of the junction involved.
Resistance values, fro m a
short to about l OOk Ohms,
can be detected with the
upper limit, depending on the
s peciflc osc illator co mpo­
nents used. As the resistance
value increases, the volume
will decrease, bu t the pitch
will tend to rise. Th is is a very
handy feature, si nce , after a
per iod of usage , one is not so
aware of the volume changes
as o ne is aware of associati ng
higher pitch with higher re­
sistance. With usage, one can
become familia r with the
sound of at least the major

steps in the output pitch,
such as for resistan ce values
of 1 k and 5O k.

By ad ding a few mo re
compo nents to the basic
circu it , as shown in F ig. 1(b),
mo re versa t ili ty can be gained
from the uni t. The addition
of a series 50k po tentiometer
allows one to control the
volume an d also to limit the
short circuit o utput current
to less than 60 uA. The latter
is useful as a safety feature,
whe n testing so me semi­
conduc to r devices, when one
is unsure of the terminal
markings. In the center posi­
t ion of th e switc h shown, t he
batt cry line is left floating,
and th e positive tes t lead is
connected to th e speaker over
a .05 m F capacitor. The
speaker can th en functi on as
a replacemen t test speaker or
as a dynam ic microphone
replacement. The reproduc­
t ion quali ty is good enough
to at leas t determine whether
or not the speaker or mic ro­
phone substi tuted for is basi­
cally defective. In the right-

hand POSItion of the switch,
the battery circuit is compl et­
ed to gro und, and the internal
speake r o u t p u t remains
connected to the posit ive test
lead. In this mode, the ci rcu it
functions as an injection
oscillator, the level of which
can be co ntro lled by the SOk
potentiometer and mon itored
o n the internal speaker. The
o utput is quite ha rmonicall y
rich, and it can be used to
chec k amplifiers a ll the way
from the audio range to the
HF ran ge.

The switch used in t he
unit I constructed was a
s pec ia l miniature DPDT
toggle switch with a center
position. But, in the center
position, instead of the usu al
" off" position, the poles st il l
rema in connected to o pposite
side terminals of the switch.
The switch is available for $1
fro m Trl-Tek, 65 22 North
43 rd Ave., Glendale AZ
85301. The switch can, of
course, be replaced by a reg­
ular 2P3T rotary switch, but,
the n, this req uires a larger

encl osure. Using the rrurua­
t ure toggle, and with the
basic circuit wired on perf­
board, the unit was assembl ed
in a 3-1/4 x 2·1/8 x 1-5/8
Bakelit e box, complete with
bat teries,

Pro babl y some more uses
can be found for the circu it,
with a bit of imagination and
a modi fied swi tching scheme.
For instance, it wou ld seem
possible to rearrange things so
that the circuit cou ld also
fun ction as either a cream­
plifler or a low level aud io
amp lif ier c omplete with
spea ker. All in all, it is hard
to find a more han dy un it for
gene ral circuit or equipment
checking, befor e one reso rts
to proper instruments for
specific checks.

The name of the instru­
ment comes fro m the sound
the unit ma kes. When you
tes t for continuit y and e n­
counter a very ~w resistance,
the un it sounds off with a
hoarse tone, sou nding some­
what like that prod uced by El
Sapo - the f rog . -

2 [Q])®~®IT ©rnW~1r£lla~
~@IT ~fu@&'l@ ITffi @ln@&'l

R ege n c y H R-2 12
Regency H R-2B
Rege ncy H R- ) 12
Rege ncy H R-2M S
S.B.E.
Sonar 1802 -)-4. 3601

Standard 146 /826
Standard Hor i zon
Swan FM 2X
Tempo F ~f H

Trio/Kenw ood TR2200
Trio /Kenw ood TR 72 0 0

Heathkit HW-1 02
leom /VB F Eng
Ken /Wil so n
lafa yette H A-1 46
Midland 13-5 05
Regen c y H R-2, A

Clegg HT-146
Drake TR -22
D rake TR -33 rec o n ly
Drake TR -72
Genave
Heathkit HW·2 021 tee o nly
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C R YST ALS FOR THE IC-230 SP LITS IN STOCK 138S 1' II MHI _ 13.884444 MHI . 13911 J 78
MHz . HEATHKIT HW102 1 600 KHz O FFSET ' I J MHz . $6.50 U

SH IPP ING
We C8" snip C .O .D . fl rs t c la ss mail. Orders c a n b4l paid by : c h ec k, m 0f'l 8V o rder . Master Che .ge, Or 8ankAmerlcard.
Orders prepaid are sh ip p ed postage paid. Pho n e order. accepted. C rv_tels a,e guaranteed for life . Crvstalt a,. all
$3.45 each (Mass. residents add l 8 o' tax per c r y stal). U.S. FUNDS ONL Y .

We are euthor ized di stribu tors for ; leom and Standard Commu nieation$ Equipment.
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FREOUENCIES
IN STOC K
146.01T

6.61 A
6 .04T 6.S2R
6 .64R 6.6ST
6.07T 6.S6R
6 .67 A 6.68T
6.10T 6 .68R
6 .70A 6.94T
6. 1 1 5 T 7.60T
6.716R 7 .00R
6.1 3 T 7 .63T
6 .73R 7 .03R
6 .146T 7 .66T
6 .746R 7 .06R
6.616T 7.69T
6 .76R 7.09R
6 .175T 7.72T
6.776R 7 .12R
6 .19T 7 .76T
6 .79A 7 .16A
6 .22T 7 .78T
6 .82A 7:: 8 A
6.26T 7.81T
6 .S6A 7 .21A
6 .28T 7 .84T
6.88 A 7 .24 A
6.31T 7 .87T
6.91A 7.27A
6 .34T 7 .90T
6 .94 A 7 .30 A
6.37T 7.S3T
6.97A 7 .33R
6.40T 7.96T
6.46T 7 .36R
6.46R 7 .99T
6 .62T 7 .39A
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into the device data books
and getting some help from a
frien d, t he following circuit
was developed which will
program either the 8223 or
the 82523.

A Simple PROM Burner!

for the 8223 and 82523

Fig. I. PROM programmer schematic diagram. Power supplies one
supplies or built up specially for this use. Regulation is not critical.

Circuit

The circuit is shown in
Fig. 1. To those of you who
have either read my earlier
articles or used the Signetlcs
data book, the circuit should
appear quite familiar except
for the additional power
supply input and the
FET-zener circuitry.

It turns out that the
82523 requires 19 volts
current regulated to about 65
milliamps in order to program
right. The circuit shown in
Fig. 2 will perform that quite
nice ly. The only limitation is
in the selection of JFETs.
The JFET must have an 1055
of greater than 65 mA. Of
course the 19 volt zener must
be able to handle the full 65
mA, which means that it
should be rated at least 5
Watts.

The remainder of the
circuit in Fig. 1 is fairly
straightforward. For 51 and
52, I used thumbwheel
switches whic h select the
word address in octal. These
cou ld be replaced with cheap
t o ggle swi tc hes , but the
saving in time and effort is
well wo rt h the slight extra
cost of the BCD coded
t h u mbwheel switches. 53
selects the output bit to be
programmed or verified. 54 is
a push-button swi tch used to
do the programming once a
word and bit are selected, and
55 is used to verify that the
bit was actually programmed.
56 was added to switch the
programmer from the 8223
devices to the 82523 devices.
57 simply puts a 12 volt
zener across the 19 volt zener
for current calibration
purposes. The 21 to 19 volt
supply is the same as shown
in detail in Fig. 2 except for
the addition of a meter for
current calibration. For the
best stability, the zener and
FET should be mounted on
heat sinks. One last circuit

and two con be bench

,.......
I'(l U~ Sv~~c'..,

·!O· ! "

sent 825235, assuming that
825235 were the same as
82235. While the devices do
the same job with the same
pin connect ions, they are
qu ite different when it co mes
to programming. The 82523
will not program wit h the
same inputs as an 8223.

After doing some research
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Finally!

A s a result of my various
ar t ic les usi ng TI L

p ro gr amm able read only
memories, I have received
many letters and phone calls
fo r help f rom people who
can not get devi ces they have
pu rchased to acce pt a
program. In almost all cases I
discovered that they had been
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comme n t: If ad d itional
contac ts were available on
push-button switch 54, I
would break the li ne from 56
to 55 and put it through the
ex tra contac ts.

Programming
If program ming an 8223,

set 56 to 8223 posi t ion and
adjust power supply one for
12.5 volts. Po wer supply two
need not be o n.

If programming an 82523.
set 56 to 82523. Adjust
power supply one to 10 .0

volts and power supply two
to 21 volts. Now momentarily
depress 57 and adjust Ra for
a current of 65 ±3 mA. Turn
power supply one off, insert
device to be program med,
and set 51, 52 to desired
oc tal add ress. At each address
select, one by o ne, the b its to
be programmed with 53.
Then momentaril y push 54.
Now. push ing 55 to the verify
posi tion -should cause the
LED to light if th e program­
ming was .successful. When all
desired bi ts o f one word have

been progra mmed, switch 51,
52 to the nex t address and
repea t the o peratio n.

Conclusion
have two words of

wa rn ing for programming
either type of device. Monitor
t he device case tem perature
with your fi nger. Any time
you can't keep your finger on
the device it is time to stop
fo r a few moments to let the
device cool down. The ow er
wa rnin g is t hat , o nce
program med, a TTL PROM is

Fig. 2. Constant current
supply and current regulator
schematic.

forever progra mmed whether
right or wrong, so it ta kes
t frne and ca re to do the job
right wi thout destroying a
device. I hope th is article will
help those of you who have
had problems o r been frus­
t rated by these devices. •

CMOS Electron ic Keyer

..
.. or,r!' •.• ,..,....- .

BC-206

NEW \ $ 32..:.~:tQ
~Y_,_ ...

Features:
I S'ale-of.th...., CMOS CI<cu"ry
I Sell comple"n9 do.. .,d da.he.
' 00, and dol'" ......... ry ~

I lamboc keYing ""lh any~...~ ..
' ~SO WPM

• Speed......_.'~ co'>trolo...... ,one and weake,
• Low c,,<ren, d, a,n CMOS.oaltery _,a"on
I [),.I" ... Qua"e,·,nch Jac k. 10<' hYing and " inpu,
I H.,dIo<ne I9gohell wltlle ba.., - -..oodo;Ira '" 'OP
I Compac, a<>d po"abla _ 1-1/8 • 4·' /4 • 6-1/4
I G"d bloc k kay ,ng
I W,,,,d a<>d l",' ed - tullv !/Ua,anIMd - .... banery

Dealer inq uiries invited

,
Electronics, Inc .

RAe 1106 Rand Bldg. T1 8
Buffalo N Y 14203

Frequency Cou nter
FM - AM - SSB & CW

Operates with aH transceivers

NeG COM PA N I E S
1275 N. Grove se.
Anaheim CA 92806 N 10

Frequency ranqe 2.000 kHz to 199. 999 MHz
Display 6 digit W' LED display

e Input sensitivity 100 MV @SOOhms
• Gate time 80 Ms
• Stability .001"
• SOUtC1:! Current 500 rnA
• Max power 200 Watts
• Size }·5/6"H x 3·1/8"W x 4·3/8 "D
• Fully assembled, not a ki t .
• $149.50 shipped PP. CA res. add 6%

MARIC3

••

CHOOSE THE ONE THAT'S RIGHT FOR YOU
If yuu operate on Just a few channela, you rea1Iy don·t need oomplet.e. tully·syntheslz&d
mUlUple·!Nqueocy ca.pa.bility. With the Clegg 2-metar Mark·3 fM traneCtllver you can
select up to 12 tlJ:ed trequenctee for nets, repeater et&tloIlll or any other channels you
work regularly. So if you're looking for selected channel convenience for a small
Investment, order your 15·wau }4ark·3 today_ It's only 169.50. And it you llrder before
December 31 glll. the ma.tebsd arystals you need tor only 6.00 per p&lr.

But If you need more power rib full coverage I'rom 144 \0 148 IlHz In 5 KHz lltoepe,
you're in b'11l1D"8 with a tully qntb8BiZed Qeg PlI·28. Br1g1U d1gi\&l display gives you
1n&Wlt fl'lQ.ueocy readout. SlI 2S·wau output for ut.n. punch. BuUt. in c&p&billty for
standard ::t: 600 KHz repe&tollr aplite. Aus your eelllMSion of any "odd b&Il~ aptlt you 1RIlt
byJust 1n8ertUl& Ule pJ"Oper crystaD. Itil all JOW'8 for tile special price of 359,95

C&Il us on our ton t!'ee WATS Un, for compllM det&l1s on these 8upervalu!lS. JusL dial
1·800-233-0250. ( In Fa. caD oollect 717·299-7221) , Or drop us 8. card and we'll mallyou full
Information on all Clegg produet.B &8 well as our N!ated HF gear, Clegg Communications
Corp., 1911 Old Homestead Lane, GI'fIsnl'leld 1ndustrjtJ Park E&St. Lancaster, Pa. 17601

CHANNELIZED OR
SYNTHESIZED

L
•
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Sherman P. Wanu K4GRT
424 NW Lakeview Drive
Sebring FL 33870

-- for special interest groups

Try A Topical CQ

W hen I became Inter­
este d in person al

computers, I developed an
intense desire to talk to some­
one - anyone - who shared
my enth usiasm for this new
and fasci nating hobby.

Don 't let the term "com­
puter" turn yo u off. This
art icl e is about amateur rad io,
not abou t computers. Bear
with me fo r a few moments,
and you'll see. I mentioned
my interest in discussing com­
puters as a prelude to dis­
closing a practical solution to
the problem of locatin g some­
on e who sha res you r
interests, whatever they may
be.

Since my home town is
comfortably small, I wasn't
too surprised to discover that
I was the only one here who
was active in t inkering with a
personal computer system.
Therefore, when I had ques­
t ions about com puter hard­
ware or computer program-
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ming (and beli eve me, I had
many ), I becam e frust rated. I
had no one to whom I could
tu rn for enlightenment.

One day, as I was sitting at
my bench busily creating an
ulcer because I couldn't
understand the instructions
that some engineer had pre­
pared to help me, J chanced
to glance over at my rig. It
had been neglected, shame­
fully, since I had become
in terested in computers.

Su dde nly the thought
struck me - surely, someone
out there in the ham radio
commu nity knows how to
interpret this jargon that 1've
been trying, unsuccessfully,
to understand . As I turned on
the rig and began tu ning it up
on 20 mete rs, I gave no con­
scious thought to the means
I'd use to reach someo ne who
mi ght answer my quest ions.

"CQ co mputers, CQ com­
puters," I called into the
mike. "Call ing anyone who

can help me interpret some
microcomputer buzzwords ."
The plea came o ut as natural­
ly as if I had used the special
topic CQ all of my (consider­
able) amateur radio life.

I wish I could report that
an electron ics and computer
programmin g expert who had
built and operated the exact
make and mode l of my com­
puter had responded. No such
luck . But I did get calls from
several fellows who were able
to clarify the instructions
that I had been misi nterpret­
mg.

In fact, three QSOs, which
lasted several hou rs, resulted
from that to pical CQ. I had
an opportu nity to discuss and
learn a great deal about
hobby computers that day.
It 's a gross understatement to
report that I en joyed that. .
experience immen sel y.

The frust rat ion that drove
me to call "CQ com puters"
may have had a significance

for the enjoyment of amateur
radio that I never before con­
sidered.

What's wrong wi th calling
a topical CQ? Why not call
"CQ color photograph y,"
"CQ Windom antennas," "CQ
Il nears," "CQ bass fishing,"
or "CQ recreational vehi­
cles"?

I realize that such CQs
sound strange. But perhaps
that's just because we haven't
heard topical CQs before.

We are all familiar with
"CQ DX," "CQ New York
for a phone patch," "CQ con­
test," "CQ for a test," and
"CQ for a short QSO." Those
calls certainly don't sou nd
strange anymore.

The beauty of the to pical
CQ lies in its promise of
bringing together two (or
more) hams for the sole pur­
pose of discussing an
announced topic in which
both (all) are interested.

The rag chews that used to
take place on 75 phone just
afte r World War II were
fascinating, in part, because
they involved discussions of
t ran s mitter, receiver, test
equipment, and antenna pro­
jects that were in various
stages of construction. Most
ham gear was of the home
brew variety , and almost
everyone was engaged in a
building project he wanted to
discuss. That commonality of
interest was what contributed
most to the satisfaction one
gai ned from a QSO. If you
doubt it, ask a ham who owns
a two-letter callsi gn how
ofte n he stayed up until three
or four in the morning
chewing over construction
projects he enjoyed discussing
with others.

It 's the search for that
elusive com mon interest topic
that occupies most of our
time at church socials, PTA
meetings, cocktail parties, bus
stops, or most other gather­
ings. What we refer to as
"small talk" is really this
exploratory probing for a
subject that interests us.
Ofte n, we start wi th the
weather. Then we switch to
the old home town, mutual
friends, television, children,



traffic problems, disasters,
po litics, etc ., to kee p the con­
versa tion going wh ile we
continue our search for a
common interest.

Then, without warning, we
pick up a chance remark that
lead s to the exciting moment
when we discover that some­
one else shares our interest in
something. From that
moment on, our conversation
comes alive, as we share our
views and experiences with
someone who seems to hang
on our every word. A topic of
mutual interest has been dis­
covered. The evening is a
success; a new friend has been
fou nd.

A similar phenomenon
occurs repeatedly on the
amateur radio bands. In fact,
many hams resign themselves
to the expectation of a casual
conversation. You hear them
call "CO for a short 050,"
meaning: "Let's get together
to exchange handles, signal
reports, OTHs, weather re­
ports, and descriptions of our
. "rigs.

Fortunately, on occasion
the "short 0 50 " can stretch
into hours, if some remark
made discloses that bo th
hams have a common interest
in some topic.

Bac k to the topical CQ.
As I see it, calli ng a CO

that announces you r in te rest
in discussing a specific to pic
comes close to insuring that
you and one or more other
ha ms are likely to have an
enjoyable 050, ORM permit·
ting. There 's no guarantee of
a stimulati ng exchange, of
course, because the exper tise
of all participants as well as
the level of interest in the
topic by part icipants playa
sign ificant part. But the
topical ca ll certain ly holds far
more promise of satisfaction
than does the general CO
wi th whic h we are all
familiar.

As an added incent ive to
use the topical CO, think of
the prospect of some ham
having a rare OX call respond­
ing to your call because he is
tired of h it-and-ru n Q50s and

is anxious to discuss your
favorite subject with you. It
could happen .

There is no good reason
why the topical CO couldn't
be extended to seeking help
with some project in which
you've beco me involved. My
initial ca ll was a plea for help
in understanding computer
terms, despite the fact that I
was thinking of the call at the
time as merely an attempt to
discuss computers. There is
no doubt in my mind now
that I was loo king for some­
one who migh t add to my
limited fund of knowledge,
i.e., someone to help me.

Over the years, I have
listened in o n 0 50s d uring
which hams have instruc ted
one another on how to tune
an antenna, adjust a discrim·
inator circuit, rebuild a VW
carbu retor , re move the
fly whee l fro m a lawn mowe r
engine, prime a water pu mp,
repair a sailboat centerboard,
and locate a locksmith on a
Sunday afternoon. I have
even heard a physician offer-

ing medical advice to one of
his lo ngt ime net buddies, but
that 's carry ing too far the
help requ ests I'm advocat ing
here.

Hams, generally speaking,
are people who are unusua lly
alert and have wide divers i­
t ies of inte rest s and talents.
Few will deny th at hams are
responsive to one another's
calls for assistance. Each of us
h as knowledge and ex­
perien ce that we are willing
to share, if only we are made
aware of the need .

A to pica l CQ can
announce that need for
assistance or can merely
signal a desire to contact
so meone fo r the purpose of
exchanging views about a sub­
ject that is of special in te rest
to the person initiating the
call.

So, how abou t it? If you
want to talk about my
current special interest, per­
so nal computers, I'll be
listening on 20 meters for
your topical "CO com pu ters"
call. •

.,

George Young WB6JYK
Sierra High School
Tollhouse CA 93667

H igh school wood shop
instructors are always

looking for simple, educa­
tional, inexpensive projects
for those st udents who need
to be kept busy until such
time that they come up with
their own projects.

Keep in mind that this
project must have educational
value for the instructor to
justi fy putting a student on
it, and the process of educa­
tion is a slow one. You will
actually be doing the instruc­
tor a favor with your request,
since he is always looking for
just this kind of project.
Shown is a piece of cedar,
stained first, then routed in
about 20 minutes by one of

Call Letter Gouger

- - adds class to any shack

my st udents while he was
waiting for his own pro ject to
dry before applying the next
coat of sanding sealer. I'm
sure WB6TJV will be pleased
with the results. •

RE CIPE

Take i1ccompilnYlng photo t o
local h igh school wood shop
inst ructor.
Supply him with you r cilll lette l'$.
Furn ish $ 1.00 to $1 .50 in U.S.
funds .
Wilit auiteble time fo r educational
process.
Com ple ted Cil lls ign will be re­
tumed so y ou can hilng i t out
fr o nt of the shack.
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for the ITlO5t part \lOtten into HFing.
The move by the ARRL to force

deall!fS to sell ham gear only to hams
by refusing to let the m advertise in
a ST if they don't promise to be good
is abol.lt what I woul d expec t from the
ARR L. 'the-e is something about the
oureeucrene temperament which
seems to always think in terms of
punishment as a way to force people
to do their bidding ~her than using
rewards for behavior mod. Their
forcing the FCC into "incentive
licensing" was typical ... fon::ing
hams to get a hi!tol!f license by taking
away bands unless they d id. The
burealJCratic system of making ever
more laws to force people to do what
t he bureaucrats think is right has not
been noticeably tIJOCessful.

A handful of ham dealers have been
making a killing for __ years by
selling ham rigs to CB dealers for
resale to HFen. All t hey have to do;s
change a wire or two. add a couple of
crysta l$, tune it up, and move it along
for a very nice pro fit. The dealers,
such as Tufts Electron ics, which
refuse to sell ham rigs to CB dealers or
directly to CBers. are at a disadvan­
tage. This 10$$ of sales volume can
mean h91er prices for some equip.
ment and slower delivery.

Traffic in ham rigs to Hsers will
slow dov.fl when it eeccmes unprof it·
ab le for the ham dealer to indulge in
it. There are ham dealers out there
who will sell to anyono waving money
and even sue the manufacture rs if
they refuse to ship to them for this
trade. While the entire industry looks
with di.st on these "se_rs," th~

still have to do business with them or
else spend a lot of money on lawyers.
with the couns eventually backing up
the seM f$.

Other than mak ing ham gea r in
short supply. fo r hams, what prob lems
are HFe rs causing us? Oddly e no ugh,
not all that many. The added volume
of sales they represent helps keep ham
rig prices dov.fl and encourages the
developrnef1t of new equipment. The
amplifiers the HFers buy are generally
the higher-pt)Yil!fed ham amplifiers
and thus are relatively free from
spurious emissi ons. Even the FCC
admits tha t the HFers are n't ser iously
bo ther ing any other selVice. Perhaps
this eKplains why, though the FCC
people at HQ in Washington are bent
out of shape OVl!f HF operation, little
is being done in the field to discourage
it . . . even when ham groups get
together and supply detailed informa­
tion about HFer names, locations,
equipment, etc.

Will an edict from the AR Rl/aST
cha nge th e ways of business when t he
FCC doesn't seem to really care and
when the people involved are not

190

EDITORIAL BY WA YNE GREEN

causing any serious damage? It seems
unlikely to me that this is anything
more than a grandstand play. We'll-Ham dealers who sell gear to CBers
are quite aware of what they are
doing. Chuck Mart in WA tKPS of
T ufts Electronics comments on the
ARRL demand that customers show a
ham license to buy a rig, " Are you
kidding? We can tell a CBer the
minute he walks into the store. We
don't wlllite time asking for ham
licenses .. . it's too easy for anyone to
borrow one lor a purchase. One or
two questions and we know who is a
ha m and who isn' t. We sell ham rigs
only to hams."

The FCC is terrib ly upset over the
TVI and e ther interference complaints
caused by the many illegal power
amplifiers being sald to add on to the
4 Wan AM rig$. Since the FCC put the
ethical manulacturl!fs out of the busi­
ness, they've opened the floodlJateli
lor the unethical manufacturers .. ,
who have no reason at all to worry
about spurious responses. The result
has been hu ndreds of thousands of
incredibly dirty power amplifiers
being sold and a resulting tremendous
increase in inteefereoce.

The manufacturers of legal ham
amplifiers have been trying to point
out to the FCC that a furthl!f resmc­
t ion 0I'l making clean .-npliliers will
obviously rl!liUlt in t he production and
sale o f di rty amplifiers. Laws further
prohibit ing amplifiers will result in
execuv the opposite desired en d.
There has been no sign of anyone
listening at the FCC. I do think that
further prohibitions of linear ampli·
fiers would be about the worst thing
the FCC could do. They'll probably
do it.

COMPUTER IZED OSLS?
The ATTY ch aps have been send ing

their aSLs by radio lor many years:
however, I doubt if these confirma­
tions are considered adequate by the
organizations issuing certificates.

With more and more microcom·
puters in the hands of hobbyists, it is
probably just a matter of days before
a system will be devised to allow the
access of one computer by another via
the telephone syste m fo r eit her
leavi ng a message or pic king one up.
Indeed, I'd like t o publish the details
on the interface boards for eccom
plishing this, complete wilh detailS of
lhe standards and protocols developed
to accomplish a confirmed /IUtomatic
message tflnsfer.

With the phone rates going as low
as 19t! pl!f minute at some hours. this
offers iii reasonable and fast system as
an a lte rnate to the U.S. mail s. Even
the daytime 4O!i pe r minute charges
aren't bad for a priority message,
delivered within iii minute or so In-

stead of having to wail unli l night.
In the past, some organizations

have been very sticky aboul accepting
QSl cards which have neither a can·
cered postage stamp on them nor the
stamp 01 a aSL bureau. I can under­
stan d t he situation, fo r one of the
earl y asp irants for one of the 73
Maga.line operating awards sent in
some QSL cards which looked per.
fectly okay, but were fakes. They
lacked the QSL bureau stamp or
postage to indicate mailing. For.
tUf\iltely , the fakes included cards
from some rare OX stations which I
had worked, and I quickly recognized
the bogus cards submitted. Tsk ,

As more o pera tors use mtcrocom­
pu ters. we may be ab le to have
cassette tapes of the logs submitted by
OX stations and do away with aSL
cards. In the meanwhile, put on your
thinking cap and see if you can come
up with an interim solution.

The high (and going higher l postage
plus slow (and getting slowed de­
liveries o f our postal system are going
to help encourage the use of com­
p u t e r-to-computer meuages. The
Postal Service has its own problems,
and it is going to be a long time before
they will be permitted to tackle most
of the more serious o~ . , . so there
is no immediate hope of 10-.- postage
or much better service.

One of the big miseries 01 the
Postal Service is the political con­
straints. The ra are over 12,000 post
offices in small towns which cou ld be
closed. saving over $100 million
annually. These are kept open as a
matter of town prestige, not of func·
t io n. Another big lump could be $Cl\/ed
if more rural mail could be delivered
to clumps of post boxes instead of
free delivery to each customer at his
home. When I was young. our post
box was almost a half mile away, and
I did n't think any thing of walking
do wn to it ., . at least not on warm
days. Of course, ou r term was ou t a
ways .. . we didn't even have elec·
tricity lit still doesn't) .. . or n.,"ning
water" (still d~'tl.

When thoe Postal Service is per.
mitted to be run more like a business
and less like an arm of the govern·
ment, I think we'll get better and
cheaper service. In the meanwhi le, t he
pressure for faster and cheaper service
may quick ly fo rce the development of
computer communications. As
pioneers in communications, perhaps
hams will be in there wilh the flrst
systems and help develop the stan·
dards which will stick with us.

CATCH 22 FOR HAMS
Early ex pe rimenters with RTTY

fou nd that they were severely limi ted
in the ir possibilities by the FCC. Even
though the amateur service is cber .
tered by the FCC rules to provide
inventions and pioneering. the FCC
has constantly gone counter to their
regulations by prohibiting any eKpeI'i ·
mentation which would produce
signals which the FCC monitors could
not copy. So how are hams going to
invent someth ing new if an ythin g new
is proh ibited? Catch 22.

One of the questions I've as ked at
FCC fo rmal and informal hearings is

why . ,. why . . . the FCC monitors
have to be able to copy ham trans·
missions using new tel:hoiques? If
what is being transmitted is so diffi·
cult to copy that even the FCC
monitoring sta tions can't hac k it.
wha t do they care about what is be ing
transmitted?

Pe rhaps there was, long ago, t he
fear that hams would go berserk and
send naughty words over the air if
they thought the FCC monitors
couldn't copy them. Well, I've a secret
. .. this is probably one of the first
things hams will do. So what? That
gets boring very quickly and the
pioneers will be on to more interes ting
matters, The re hasn 't been any proof
that wo rds will do much long-range
dam age, so let the chil d in the ham
come out and get over the excitement
of being able to secretly pas$ f\ilu!totv
words. Big deal . The important thing
is for ham eKperimenters to have the
freedom to try new ideas. new types
of communications, new techniques.
And they should be able to give these
t hings a t ry without a seven-veer wait
from the FCC for pe rmission.

The current FCC ban on amateurs
using ASCII is, unfortunately, well
precedented by earlier refusals to
allow amateurs to do other just as
innocuous things.. Here _ are being
held back for years, while the FCC
blunders through its mol/lSSeli-OOw
procedures to permit what should
have been automatically permitted at
first req uest .

FCC HEADACHES

The FCC Amateur Division made
the papers recently over the call letter
business where one of the FCC
employees was accepting cash m
return for choice calls. I wish I'd
heard befo re it got stopped.

For years I've been interested in
getti ng W1 NSO, but th e FCC has put
me off, saying they couldn't do it.
The call has been open for about 25
years. At one time, I even put in a
petition to make it possible to get
counterpart calls such IS this. The
league liked ee idea, too, and they
atso pu t in a petition asking for the
same th ing. These petitions, ahl!f
ye ll owing fo r about eight years in the
FCC files , were recent ly thrown ou t,
with no reasonable eKplanatio n.

It was my own fault. I could have
gotten the call if I had not goofed off.
When I moved down south, I was able
to get W4NSO. Leter, when I moved
to Ohio, I got W8NSO . That was back
in the '40s and '50s. As a matter of
fact, in the Swet'p$\akes contest of
1951, if you have an old issue of OST
around, you'll find that I operated t he
first weekend of the contest as
W2NSO/8 (and d id quite well). The
second weekend of the contest I ran
as W8NSDf2 lmy new call had arrived
just as I was going to New York fo r a
few daysl.

By 1962, wI1en I moved to New
Hampshire, the FCC had stopped
giving counterpart calls. There was no
rule change; they just decided not to
do it any more ... too much troub le.
Having lived in New Hampshire off
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Searching Receiver
Touch SP. then enter the starting

frequency of your choice . The
Tou ch will search up through

the action radio channels in
the search band unti l it

hears an active call. You'll
probably discover " live"

frequencies you never
before knew existed.

ouc •
It's the best value
available in scanners.

Priority Receiver
Tou ch 2.. then sit back. Any call coming in over

the frequency you choose for channel one will
automatically overrid e calls on other channels. You'll never

miss a call on your favorite frequ ency.

Search or Scan
Touch 58 to Search the unknown . Touch SC 10
scan the known. You can either search through
all bands tor unknown freq uencies, or listen to
the stored frequencies you 've selected for the
sixteen scanning channels. There's so much
versatility . and it's all at the lip of your finger.

Scanning Receiver
Touch PRothen enter the frequency you want as
you watch it appear on the L.E .D. display. Next.
touch the channel number you wish to use.
Then touch SC . the scanning lights will beg in
the search for action.

IN STOCK FOR IMMEDIATE DELIVERY

REGENCY DIGITALLY
PROGRAMMABLE SCANNER
WITH KEYBOARD

SPECIAL $299

Model ACT-T-16K

Freq uency Range:
La VHF .. 30-SO MHz
Hi VHF .. 146-174MHz

UH F .. 44().S12MHz

Sensitivity
(20 DB quieting)

Lo VHF 0.5 I-' V
Hi VHF 0.6 1-' V

UHF 0 .7 p. V

Selectivity

~ 7 KHz [rrnn.] @ 6 DB
~ 15 KHz (max)@ 60DB
Squelch: (th reshold )

Lo VHF 0 4 p. V
HI VHF _. . . . 0 .5 p. V

UHF 0 .6 p.. V

Search Scan Range: (max)
Lo VHF 4000 channels
HI VHF 5600 channels

UHF 5760 cnaonee

Masler Charge & B olA
We ship prepaid ,n USA
Calli, resoeets add SO-o tax
Check wllh order or COD

10 day money bad< guarantee
lull satISfaCtIOn guaranteed
Factory warranty on enuems

W t7
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- - would you believe 1.2 -37 volts?

Adjustable

•
, a

You,
Z

>

without this capaci to r, but it
can be improved to about 80
d B by adding it. A 10 mF or
greater uni t can be used, but
values over 10 mF do not
offer any significant advan­
tage in fur ther ripple irn­
provement. The manu facturer
parti cu larly recom mends the
use of a solid tantalum capac­
itor type since they have low
impedance even at high fre­
quencies. An alternative is the
use of the more readily avail­
able and inexpensive
aluminum electrolytic, but it
takes about 25 mF of the
latter type to equal 1 mF of
the tantalum type fo r good
high frequency by passi ng! C3
is added to prevent insta bility
when t he outpu t load
presents a load capacitance of
between 500 and 5000 pF.
By using a 1 mF by pass at the
output (soli d tantalum agai n
or alu minum electroly tic
equivalent), any load capaci­
tance in the 500 to 5000 pF
range is swamped and sta­
bi li ty is ensured. Both C2 and
C3 will not be required for
many applications where the
LM317 is being used with a
specific load circuit. But if
the LM317 is used as the
heart of a general purpose
bench type power supply,
they should be included .

Fi g. 2 shows a PC board
layout and com ponent place­
ment diagram. This layout
has been suggested by the
manufacturer, but there is no
need to follow it exactly as

o
lM311

COMPONENT
SIDE

•

The manufacturer suggests
two additional capaci tors (C2
and C3) be used, which
may prove useful in some
applications. C2 is used to
by pass th e adjustment ter­
minal to grou nd to improve
ripple rejection. This bypass
prevents ripple from being
amplified as the output volt­
age is increased. About 60 d B
ripple rejection is achieved

simply "shut down." If the
regulator gets too hot, either
because of excessive load
current and/or inadequate
heat dissipation, it wi ll also
protect itse lf. Alth ough one
can destroy the LM317 like
any other IC, it is pretty hard
to do with any so rt of reaso n­
able care.

nents are required. The out­
put voltage is set by the ratio
of two resistors, Rl and R2.
By ma king R2 variable , one
can adjust th e output voltage
to be any value fro m a few
volts less than the dc input
voltage to the regulator down
to a mini mum of about 1.2
volts output. Thus, if the
input dc voltage were 40
volts, the output voltage can
be continuously varied from
about 37 volts down to 1.2
volts.

Although the o ut put vol t­
age is de termined only by a
resistor setti ng, the o utput
voltage is regulated at any
given setting. The regulation
will be about 0 .1% goi ng
from no load to full load (1 .5
Amperes, assuming the trans­
former/rectifier used for the
de input vol tage handles this
current). The LM 31 7 is also
overl oad and thermal ly pro­
tected . If the current limit is
exceeded, such as by a short
circuit, the LM317 will

Bench Supply

H o W about constructing
an adjustable voltage

power supply that can have
up to 1.5 Amperes output
with good load voltage regu la­
tion and fu ll overload protec­
tion at minimal cost? Ad­
mi tted ly, a $5.00 esti mate
depends a lot on what parts
are available from one's junk
box, but for just a few dollars
spent on a new IC, one can
have the "heart" of a very
versati le power su pply.

The new IC is the LM317
by Natio nal Semiconductor.
This IC promises to be as
famous as the LM 309, whi ch
is so unive rsally used in
power supplies for d igi tal
circuitry.

The new LM317 is an
adjustable, three-terminal
positive voltage regulator. Its
simple ex ternal connections
rather belie the complexity
and perfo rmance features of
the unit. As shown in Fi g. 1,
it has only si mple in/out con­
necti ons and a minimum of
th ree si mple external compo-

,
l " 50' • ,,

• .. ,,
"

_. ec ••_ C5

r -r- I~ ',,, ,, "'_c. C2 f,;, '"-t - IO~',,
.1. ~. ~OJU$T

,.., VC. $ (
l " 51H ••, ,
C~5f IS
TE ~"'~~l 5

Fig. I. Basic adjustable voltage regulator circuit using an
LM317. Normally only three external components are needed,
but C2 and C3 may be useful in certain situations as explained
in the text.

Fig. 2. This is a PC board layout for the regulator suggested by
the manufacturer. R2 is shown as a multi-turn pot for ease of
adjustment. The figure also shows the pin connections for an
LM3 17 if it is obtained in the TO-220 plastic case.
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Fig. 3. A complete power supply using the LM31 7. The switch
simply selects different 5k Ohm pots which are set for 6, 9,
12, 15, and a variable voltage output, The fatter 5k pot is fron t
panel mounted, The function of the LED is described in the
text.

used ). The 1k resist or is
ad justed so the LED just
gl ows full y when the maxi­
mum o ut pu t voltage is
reached. So by usi ng the
fixed o utput voltage positions
(which are adjusted using a
good VOM) and watching the
LED, o ne can o btain a fairly
good esti mate of what the
variab le output vol tage is set
for. -

,.
II£ CULAT(lfI

C' ~C"' T '"'_ E'
([XC(' T FOOl."

• ••,..OLE

"T" .","r, , , ,

'" H ii

"Ov

do so.
The zener diode/res istor/

LED co mbination at the
output of the supply serves as
a crude but useful vol tage
out put indicato r without
having to build a regular volt­
meter in the suppl y. The LED
just starts to gl ow when the
outp ut voltage is about 9-10
volts (de pending o n the toler­
ances of the com ponents

This idea, p lus a continuously
variable output voltage posi­
tion , is featured in the practi­
cal reali zati on of a power
supply usi ng the LM317 as
shown in Fig. 3. This supply
will deliver fixed output volt ­
ages o f 6, 9, 12, and 15 volts
(depending upon how the
trim potentiometers are set),
plus a co nt inuously variable
output of 1.2 to about 24
volts. All outputs can deliver
at least 1.5 Amperes with the
components specifi ed. The
supply is simp le to bu ild in
any size metal enclosure suit­
able for the co mpo nents
used. The only precaut ions to
observe are to firml y heat
sink the LM317 to one side
of the metal enclosure and to
keep the 0 .1 m F capacitor
going from pin 3 to gro und,
the 10 mF capacitor going
fro m pin 1 to ground, and the
120 Ohm resistor going
between pins 2 and 1, all
connected directl y at the
LM317 terminals. The other
co mponents may be mounted
wherever it it co nvenient to

long as all o f the external
com po nen ts are grouped
arou nd the regulato r wit h
solid sho rt leads. The diagram
shows the LM 317 in a
TQ.220 plastic case which is
designated the LM317T. Most
amateurs will pro bably prefer
to buy the LM317 in the
familiar TO-3 metal case and,
in this case, it is th e LM317K.
But, when using the un it,
note an important difference
as compared to the old
LM309K. The case on the
LM309 K was ground so one
co uld si mply bolt the thing
down on a chassis for heat
sin king. The case on the
LM31 7 K is the output ter­
mina l, so it must be properly
insulated from a chassis.

Va rious power supply
ideas and co nsiderations can
suggest themselves for the
LM 31 7. For instance, R2,
instead of being a variable
resistor, can be replaced by
switchable fixed resisto rs to
ob tain some of the com­
monly used supply voltages
such as 6, 9, 12, 15 volts, e tc.

Test Instrument Saver

Harry J . Miller
991 42n d St .
Sarasota F L 33580

- - an old phone

is required

D e li c a t e . costly test
inst ruments may suffer

severe damage when their
conventiona l, too long leads
snag on tools or on co mpo­
nents spread out on the work­
bench and are inadvertently
yanked off it to the floor.

A partial cure for this
hazard is to replace the lo ng
leads with the much shorter
co iled leads co mmo nly used

on cameras and flash units.
The coiled leads can be

s t re tc hed out to whe re
needed. When let go they
retract out of harm 's way.
Shou ld they lose their recoil
power, rewinding the coils in
the o pposite direction he lps
restore their springi ness,

Since each lead has two
wires, the ir ex tra contin uity
gives them longer life. ·
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Presenting the ROBOT 1978
SSTV FACT PACK

PART 1

ROBOT MODEL 400
DATA SHEET
Complete listing of all the tea­
m res a nd speci fications o n the
new Robot 400SSTY Converter,

PART 2

OUR NEW EIGHT
PAGE BROCHURE
Th is booklet tells you every­
th ing you want to know about
SSTY. How it wor ks, th e fre­
quencies allocated to $STY, how
much it costs, how to involve
your family, bow to im tall and
operate SSTV o n your presen t
sta t ion.

PART 3 PART 4

THE 10.000 WORD
SSTV STORY
Featu ring reprin ts of ham maga­
zine SSTY art icles that you may
have missed.

TUNE TO 14.230 MHz
AND SEE ALL THE
SSTV ACTION
T here is almost continuous
SSlV act ivity on 14.230. A good
way to gel the inside ~lOry on
SSlV is by moni toring this
frequency.

PARTS

ORDER YOUR
ROBOT MODEL 400
SSTV CONVERTER
W ith th e Robot 400 you just plug it in to your trans­
ceive r, connect a TV monitor or you r home set with
the opt ional Robot RF adapter kit, tun e to 14.230, and
you ' re operatingSSTV. $695

ROBOT RESEARCH. INC.
7591 Convoy COU"

S.n Diego. CA 92111
PH (714) 279·9430

[ROBOT]

r------------------------ --,
I Gentlemen : I
I Please send me the following: I
I free 1978 SSTV Fact Pack . I
I Modcl400 SSTV Converter. I
I NAME CALL I
I ADDRESS I
I CITY I
I STATE ZIP IL ~~

In Germany contact: Richter &. Co" Alemannstrase, 17· 19, Hannover.
In England contact : Aero &. Ceneral Supplies, 32 Rufford Ave., Bramcote, Nottingham .
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The LE DEit
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

Come to ABC Communicat ions today for the best solution to your particular com municat ion
requirements, whether they be Amateur. Two-way Business Band, VHF Marine or Police Scanner.

DENTRON MLA·25QO
$799 .50.

I " ..•' . Ii"'... • •~! -.. - ...
DENTRON MT·3000A
Deluxe Tuner $349 .50.

OENTRON 160-'0 A T ( oot shown)
Super Tuner $129.50.

[" KENWOOD]

KENWOOD Tra nsce iver
TS820S 160 thru 10M $1048.

KENWOOD Transceiver
TS·520S 160 thru 10M $649. (less DO-S)

KENWOOD 2M F M
TR-7400A $399.

ATLAS T ransceiver 21QX
80 thru 10M $679.

Atlas Transceiver 215X (no t shownl
160thru 15M $679.AT LAS 350·X L Transceiver

160 tnru 10M $895.

ICOM Transce iwr 2M FM
SSB rc 21 1 $749.

lCOM Transceiver 2M FM ....._
rc 225 $299.

ICOM Transcen..r 2M F M
rc 245 $499.

tf t] lICOMI

• •YAESU HF SSB YA ESU FT-221R
FT·l01E. 160 thru 10M $ 729. 2 meter FM-SSB $595.

Be
COMMUNICATIONS A.6

17550 15T H AVE . N.E. - S EATTLE . WASH. 981 55 - (206) 364-8300

-

We also handle Wilson, Cusbcreft , Hy­
Ga in. Antenna Special ists, K LM. etc.
Attentio n Washington resident s : Come
o n in for I! llcell ent service in our com­
plete Commun icat ions R epair Shop.

Write o r call for SPE CIA L tower. ro tor.
antenna package I T ri·EIl.. Rohn , Wilson
Towers. Shipping Info : F .O. B. Seattle via
UPS, truck. o r percel IXIst.

TO PLACE ORDER
CALL TOLL FREE

IN STATE OF WASH.
1·(8001 562-7625

Wash. r • • add sales till.

Other locations: (Walk-i n customers only) _ Bell evue - 12001 N. E. 12th _ Everett - 6920 Evergreen Way - Open Mon. thru Sat.
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positioned relat ive to a light
source. A second co ntai ner
has its bottom cut off and is
used for a stray ligh t shield
around the cell. These details
are ap parent in the photo­
gra ph.

Notice th at there are two
outputs: One is de coupled
through an isolating resistor
and the other is ac coupled
thro ugh a 3.3 uF capacitor.

With the values indicated,
here is an idea of sensitivity
for gene ral use. An LED
energized from an audio
oscillator and he ld next to
the cell will give about Y2 vol t
of audio at the exciting fre­
quency when the unit is at
maximum sensit ivi ty. This
ma kes a handy bench coupler
into your counter. A sixty
Watt bulb in a white glass
shade will pin the me ter fro m
a distance of about nine feet
as will an ordinary two cell
flashlight.

If you play around with
QR P rf levels and are
addicte d to using pilot lamps
as power indicators for tune­
up, this unit will allow you to
co nvert th e light into a meter
reading th at seems much
more se nsitive to slight
changes than the eye. When
YQU are fight ing for each
milliwatt, this is very helpfu l.

The un it puts o ut a nice dc
pulse with a flash of light
hitt ing the cell. Thus the de
output can be used fOf
t riggering an SCR or used to
bias the base of a transistor
used as a switch or some form

•••

,.

' K POT

,

)
"O At

either increased or dec reased
at any specific mo ment. The
pot is used to control sen­
sitivi ty. The higher the
resistance, the greater th e
sensitivity of the unit. The
photocell is mounted on two
back to back lids from
35 mm film conta iners of the
plastic variety. One fil m can
makes up the bo dy of the
probe. Th is has a hole cut in
the side to allow the cell leads
to exit, Exiting th e leads
from the side rather than
through the bottom allows
the pro be to be firmly

across th is series comb inat ion
to ground. The op amp is
used as nothing more than a
high impedance drive r for the
one mil meter used as an
indica tor of relative light fl ux
impinging on the cell. The
word "relative" is important
to note, as the meter is not
cali brated in any special
units. Its readin g is com­
parative only and its func tion
is to tell you that li~t has

Bench Accessory

Photoelectric

- - when you need an extra "eve"

C o rnblnc the leftover
power supply from an

experiment that failed with
some twelve for a dollar CdS
photocell s purchase d fro m
S.D. Sales. Mix well with a
lull in regular ham activities
and the result is an interesting
unit with many uses.

The diagram in Fig. 1
shows t he basic uni t. The
photocell is in series with a
pot, There is a voltage applied

ALlan S. Joffe W3KBM
1005 Twining Road
Dresher PA 19025

Fig. 1. All resistors M W.
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Fig. 2.

of dc ampli fier for control
purposes.

If you wish to raise t he
overall sensi t ivity of the un it,
merely increase the value of
the pot to 5k or 10 k. This
wi ll greatly raise the sen­
sit ivi ty but may create st ray
light problems. For gene ral
use, the indicated values work
very well.

The re is noth ing magic
about the voltages shown for
the op am p; I used an ex isting
supply, but six vol ts or so
wou ld work as well.

Note that there is no need
to use shielded ca ble for the
cell leads.

As wi th mo st projects, just
abo ut the t ime you ge t the
last screw in place, there is
that little voice wh ispering in
you r ear , sayi ng. " I wonder
what wou ld happen if ... ?"
Well , this pro jec t was no
except ion. Fig. 2 sho ws what
happen s whe n yo u listen to
little vo ices.

The ac power supply has
d isap peared, replaced by t wo
C cell s in ser ies. T he op amp

,.

l

has va nished because a mo re
se nsit ive (50 microamp]
meter has been used. T he
diode in series wi th the meter
is used to provi de a ho ldoff
thresho ld effect so a small

."

,,,•..

s t e a d y meter readi ng is
cance lled. Either unit does
about the same jo b of pro­
vi ding your bench with a
photocel l dimension that will
fi nd many uses.•

• •

6995

C56

WM -7000

,,_. " "'''. -
''''. _.- '"d . ' o<"• • •k , _ . 0 '-_.-..-, ,
,...100. ... ,_ -. .
wo o d , ' d " .
...,1_1 10"""

.. v h 0 ' ....0 '
... ....._ oU~<O"o. '------..."
HS-IS9A '.,.,

. 1

(no strain on the
pocket book)

In full view . . .
(no strain on the eyes)

Power out
Reads 1 to l 000W SSB/CW.
switches for peak or average .
Built-in ca librat ion

METAl &LIVE WIRE DETE<TOR
POL~HER & GRINDER , " "

--~_ ,. <..r ...ppIood , 100 a _ ...,. 01
( .-I111III _. a "l"o"o", ,0 " ""00''',
~ ...... a: ........'9'· a",.. a'" loll u ,..t.,1

• ~J. 1o, ''' CO'' bo a.d w ..1 , " a"
~ a.... .a"~.,"'" w..' .

.c ' , , I "'"'--......-.
-:l - -~ ~_. HS-233A JiltS

-p
Write tor complete cereus.

• COMMUNICATIONS
POWER, INC.

2407 Charleston Road.
Mountatn V,ffW. CA 94043 1. ' 51 965-2623

1+-- - - 3"" - - - -----.;·1 VSWR
=;;;:;;.., Reads to 1.1:1. 30db directivity
,.. coupler (far greater tha n most).

Built-in calibration

water tight • BA LUN

A one stop buying and reference guide to
all your amateur needs. The new 77178 sup­
plement (32 pages) updates the 1977 Edition
and brings the totar number of pages to 168
{2 vclumesl, Almost 100 manufzcturers/ dis­
tributors are included.

KAUFMAN BALUN

11'··"1 0 · --- '- -

KENGORE CORP - Dept. C Kl 1
9 James Ave. Kendall Park, NJ 08824

u ~ phIS 2SC pO~ l a, e ancl handlon, - U S o nl ~

Canacl,an Ol cle r~ ,~ 00 f Ole" n o ' cler~ S500 IaO r

77/78 AMATEUR RADIO
EQUIPMENT DIRECTORY

71/18 A1fATEfJR W IO
EfJ(}fPNENT DIRECTORY.

..".. _.....

HIGH TOROUE REVERSiBlE
6OR 11 V. PM FIELD MOTOR

• •••
~',.

•••••

SPECIAL PURCHASE
1_ , ... ... vl'.. • 'z _
... ... .. 06' _•
,....-'0 11(".... ' OJ '"...- "' ... -- ,...., ... ..... \IOM

• _ bo . .... '.d .. _....
._0" , ,, _o al •. •• d" "'a'
•..,... , .... " ao, """ ......,,'.I....... w'" _.." ._t,Io. _ c_

V S-136A '34"

~---------------------------,

OVER 43 YEARS. . . iHERIlCH &RADEMAN '011.l1li m.""D1l"" ,. "'U H2' I
SUPPLTING INDUIIRIAL I ORDERING 0 PlWE PI&tE ME OR REGULAR i
ELEmIlNK ICIENlIFK 1 INSTRUCTIONS CATAlOG MAIlIII6 LIlT I

• I SEND CHECK 01 MONEY IIJIIIIlDS Of mill IIAIll ·JO -fim sPK1II. I
AND RECTRO - I OflDER SPfCIFY OOAMTITl' am II (CMlfTBl Ul/SJUTED Alii DEDII8l I

I ' • U11.1.06 I'tfPAlfD rTMSfUlLl. I
MECHANICAL PRODUCTS ICATALOG NUMBfR AND NO PURCHASE NECESSARY 10 RECEIVE CATALOGI
TO ENGINEIRI IIHIPPIII6 AODRBI. ALL I

• I REMHRE FUllY lAM( _ _ _ -- - - _ _ I
ICIENI~T\, HOiiTIIIS I GUAiAIfT!!O. PlEAlI AlICOIll . _ _ _ I
AND 6ADGETlIRI : PRIIfT~~:on.~ rm.mn re , _.. - II

I &liD "AIIlLIE 0 IIOMf 0 IlISIIlfll
~-------~-----------------------------

K6

•

•

3 K w PEP
4 Ounces
Q1 Ferr i te

•

•

KAUFMAN INDUSTRIES
603-424 -2358
3 SHORT ST

REEDS FERRY NH 03054

Patent N o.
0219106

1·1 Impedance match
For d ipole" beam " in verted " V ".

and quad,

• Cen~r insulator with BA L U N S I3 .50
• Cen~r insula t or w ithou t BA L UN

$8.50
• Drajton Fly antenna const r uc tion shee t

a n d d ra w ing $2. 0 0
postpaid USA
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Eugene Doren WA6THG
62J 8 Calle Empinade
San Diego CA 92120

Inside the SR-52

doubles

- - calculator
•as micro

farads and let the machine
convert it to farads. Further
into the program we round
off our answer to two places
beyond t he decimal poi nt.
This is done in step 033
where we fi x t he number of
places afte r the decimal point
to two in step 034. !f we feel
that we really don 't need any
portion of an Ohm in the
final answer, step 034 could
be keyed G instead and the
machine will then round off
the answer to no places to the
right of the decimal. Later, in
steps 040 and 041 , we tell the
machi ne to go back to its
origi nal 10 digit display and
clear all memories for a com­
plete new set of values. Isn 't
that beautiful?

Let's do a sample problem
and watch this wondrous
little gem go thro ugh its
tricks. Let's suppose that we
have discovered that upon

I f you are anything like
me, this business of math

formulas as used in elec­
tronics today is enough to
scare you half to death.

Being a basically lazy bu t
inquisitive sort, th e need for
mathematical answers when
desi gning some pet project
kept rearing its ugl y head.
About a year and a half ago I
broke down and bought my
fi rst scientific calculator, a
Texas Instruments SR-50. I
loved this instrument, and its
ease of use made th ose for­
mulas I had hated in the past
child's play. But the SR-50
had a naggin g problem which
too k some of the edge off the
fun. Its problem, simply
stated, was only one memory.
This fact made me resort to
the penci l more times than I
cared. Some thing had to be
done.

Then one day, somethi ng
was done. The first program­
mable calculator with mult i­
ple memory came upon the
market. I fell in love instantly
and dreamed of the day when
I, too, could carry the
wi sdom of Solomon in my
back pocket. Bu t the early
introduct ion price of almost
$400.00 made me hesita te.
Wisdom was fine, but for
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$400.00 I found that I could
push an awful lot of pencils.

Gradually, as time wo re
on, I watched the prices drop
unti l one day it broke the
magic $200.00 fi gure, and I
rushed with sweatstained,
crumpled bills to my local
calculator emporium to buy
my first programmable calcu­
lator .. . no, not calcul ator
but, rather, mini pocket
computer .. _the magnificent
SR-S2.

Oh joy of joys, oh thrill of
thri lls, for the next two days
I sat mesmerized by the
wink in g, blink ing, flashing
numbers. At last the drudge ry
of math was t ruly defeated.

The programmable pocket
computer is a very powerful
tool, and, whether you write
your own programs or use
those of someo ne else, it is a
constant [ov. For those of
y o u wh o have recent ly
bou ght your fi rst instrument
but have not mastered the
knack of programming, here
is a si mple program to calcu­
late Xc, capacitive reactance.

Simply stated, the formula
for capacit ive reactan ce says:
Xc in Ohms is equal to the
reci procal of frequency in
Hertz times capacitance in
farads times the quanti ty 2

pi. What a drag to wade
through that humbug. But
with the accompanying for
rnual keyed into your favorite
SR·52 or SR-56, it suddenly
all becomes chi ld's play.

Turn on your machine,
press LRN and up pops 000
00. The fi rst three zeros indi­
cate the step number, and the
last two zeros indicate the
key to be pressed in teaching
the calculator its sma rts. An
extremely well written set of
books comes with each and
every machine, and in the
back of the smal l book with
the 5R·52 is a chart detailing
each key as to its identifica­
t ion num ber.

Now, let 's key into the
machi ne the program in Table
1.

The formula turns out to
be somewhat an unwieldy
one to use, as who of us uses
capacitance values in farads.
In step 008 the machi ne is
told to convert farads to
microfarads by going automa­
tically into scientific notation
when "EE" is pressed, and
then in step 009 and 01 0 we
enter into the program, the
minus 6th power of ten. Th is
allows us, when ente ring the
problem 's values, to enter
capacitance va lues in micro-

000 46 wLBL
()()1 11 A
002 42 STO
003 00 •004 01 1
005 Bl hI<
006 4B ·LBL
007 12 B
OOB 52 EE
009 94 . /-
010 06 6
011 42 STO
012 ()() •013 02 2
0 14 Bl HLT
015 4B ·LBL
016 13 C
017 53 I
01 B 59 IT

01 9 65 x
020 02 2
021 65 ,
022 43 RCL
023 ()() •024 01 1
025 65 x
026 43 RCL
021 00 •028 02 2
029 54 I
030 20 k
031 22 inv
032 52 EE
033 57 Ii I(

034 02 2
035 Bl HLT
03B 4B LB L
037 15 E
038 25 CLA
039 47 "ens
040 22 inv
041 57 ·fix
042 Bl HLT

lind of program

Table 1.



attempting to pipe a touch­
toneTM pad into our phase
modulator and bypass all the
rnic stages, we sti ll can 't key
up that autopatch down the
road .

Hmmm m . . . the lowest
freque ncy used in the touch­
tone pad is 69 7 Hz, but the
guys on the freque ncy all
seem to agree that the hi gh
frequency tone is there, but
the low frequency tone is
very lo w in ampli tude. Upon
exa mi nation of the schematic
we fi nd that the coupling

from page 190

¥ld on lor much 01 my lile. it
wouldn 't have been much trouble to
get a W1 NSD ca ll back when the
getting was good. Gooled.

The current frenzy over two letter
calls is tun. Whe n I suggested to t he
FCC that they offer special caHs as an
incen tive to get an E..tra c lass license
(in 19631. they said that hams iden·
til led with thei r calls and would nevl!f
go lor it. Instead. they opted to
punish hams for not upgrad ing their
licenses rather than offering an incen­
tive such as a special call . They called
it "incentive licensing."

At any rate, while most o f us were
t ied to our ca lls, a few IOUI'd ways
around tl'te red tape. The ones
involved in the convict ion 01 the FCC
cl'>ap were KBMM. KBKD. KBRS, and
K8Rl, all 01 which now appear to
have been withdrawn. All Ohio boys
... odd, since the last I heard, Ohio
wasn't yet officia lly one t he United
States. They really should be issoing
their own calls out there and stop
voting in our elect ions. But that's
anothl!f story, and an interest ing one.
It seems the Ohio l~ islat ure ~

actually gat around to rati fyi ng the
joining 01 the Union, and by the time
this was d iscovered, everyone le lt it
was better to shut up and not make
waves.

Gett ing back to tbose licenses , , , I
have noticed o thers have managed to
get countl!fpilrt cans. wtIile I'm Slill
liv",g o ut the remiiltnder 01 my
e..istence as W2NSD instead o f
wt NSD.

The newspaper article made a big
deal out 01 one 01 the FCC offic ials
getting his own init ialS lor his call. Big
deal. The FCC's answer to tl'>at was
that they tried to make off Icials more
vis,ble when they operated. That's not
• bad answer. Perhaps something even
more visible . .. like W3A . . , would
have been even more satetac torv.

capacitor out of the inter­
stage transfor mer in the rnic
circuit feed ing the phase
modula tor is only an .02 u F.

Well, let's see ... picking
up our trusty SR·52 and
loading up the program, we
enter the audio frequency
value 697 into "A" and the
cou pling capaci tor val ue .02
uF into " B". Depressing "C"
tell s us that the capacitive
reactance of that .02 uF
coup li ng capacitor is
11 417.1 4 Ohms.

Gee, no wonder those guys

EDITORIAL BY WA YNE GREEN

Those one letter calls do stand out!

THE NEW " R EPEATER " BAN D

Apparent ly there are a lew ama­
teurs who have no ticed that wtIi le the
FCC deregu lated the 14 4.5-145.5
MHz band so repeaters could be used
there, the FCC made no mention that
repeaters had to be used there,

Wilh only a small percentage 01 the
amently operat ional repeaters be ing
used much. it seems countl!fproduc·
t ive {d umb?1 to st..-t allocat ing a
whole new bunch of c l'>a nnels IOf
repeaters. Yes, I know that every
red -blooded ham will not be happy
until he has found out how d ifficu lt it
is to set up and run a repeater o f his
own. ves, I know that lew of us are
able to le;lm Irom the e..ceneoces 01
others and that most of us prefer to
make our o wn mistakes, no metter the
expense in t ime and money.

As the past set ter -upper and main­
taine r 01 some repeaters. I ca n testify
as to the trouble and e..pense. As a
matter of fact , I suppose I should
write up some of the adventures in
repeater ing as • humOf art ic le for 73
- the wading throUJh four teet 01
snow to get to a locked-up repeater ­
the two snowmobiles in the bam just
to get to the repeater site - all so a
small group 01 misfits who had bee n
chjJsed off every other repea ter in
New England would have a place to
spend the remaining days 01 the ir
u nproductive lives.

Should I ment ion the purchase 01
the dupleller ? It seems tl'>at when you
use a duple ..er t here is a little problem
which gets kind o f glossed over in t he
literature . . . temperature, Tempera·
nne is something 01 which there is a
great lack on top of a New Hampshire
moun tain dur ing the wintl!f . So th is
chap Ie 73 staffer l, who sha ll~ to
go un na med, f ig ured out a f i.. lor tl'>at
problem . .. he set up a heater near
the duple..er and I just about had
heart failure when t he elect ric bill

on the autopatch can't hear
the low frequency tone.
Sup pose we increase the
capacitor va lue to .05 uFo
What 's the Xc value then ?
Returning to o ur miracle of
miracles, we enter into " B"
the new value .05 and once
again press "C". Out spits
4566.86. Well, th at 's better,
but no t really good enough
for the autopatch operat ion,
so we try ano ther capacitor
value of .33 uF into the
co m p u ter and out spits
691.95. 111 bet that works.

ca me the next spring. , , $350 to heat
that damned duple..ee. let me know
II you want to buy a d uolexer cheap
. .. very cheap. I gave away the
repea ter.

So. do we need a whole new ral t 01
unused repeaters in the newly de regu­
lated MHz. complete with t he usual
wars between SSBers, ON Dxers,
AMers, and all the groups who have
already announced that they are ready
and willing to go to war? Why is it
thilt the very f irst react ion to any
cha nge is to th reaten WiIlr? I get the
fee ling tl'>at a lo t 01 hams are ex cited
over the prospects 01 gett ing back to
war . . . it 's more fun , Cooperation has
led to very dull repeaters and a big
loss 01 interest, No w, a good hot
war .. , ?

Well, you do whal you like. I rea lly
don't CiIIl! if the repeater tens land
I'm o nel have telTibie batt les OVI!I"

whether to go 20 kHZ spl its. o r 30
kHz with 15 kHz unusable spl inters
{who ever learns from e llperience?).
And I'll cheer on the sidewi nders and
their forays against the te rrible re­
peater groups . . , and the AMers
leap ing OUI to do bail ie with any
repeater which dares to set foot inside
tbe new band ... etc.

If people want to be looI ish and
waste their time and energy fighting
instead 01 inventing and pioneering
and t rying to move things ahead, I' ll
do what I can to ignore them. It's a
pity ... [ust think 01 aU the new
things we (Duld develop if we would
spend our t ime in Oil positive manner .
We (Duld develop some fantastic
repeater syst ems - with automatic
calling and message handling - with
microcomputl!f interface - perhaps as
an adjunct to b urglar, lire , water, etc.,
alarm systems in hams' houses - tied
in with ElT lor lo ca l ing planes which
are down , , , etc.

Just why the FCC didn't open the
rest 01 lWO meters to Teem is one 01
those mysteries_ Frankly , I th ink that
was dumb. II t he lack of a full MHz
hasn't forced Tec hs to get a General
license in all these veers. wh y will the
lac k of a hall meg do it?

WARe PROPOSALS
A reader sent along II copy o f some

01 the foreign proposals for band
changes which might interest you ...
part icula rly il you have been worrying

Suddenly, after changing the
capacitor to the new value of
.33 uF , we find the autooatch
SWallowing our signal and
keyi ng up the di al tone.

If you have followed me
through this exercise, you
will now begin to appreciate
this beautifu l little han dful of
plas tic and elect rons. Loading
some of the o ther programs
tha t come with the inst ru­
ment will truly open your
eyes to t he reason I. for one,
will never be without my
wondrous mental crutch. -

about whether to buy a new rig now
or wait lor one wh ich will include
those promised new ham bands which
~ will be gett ing after th e ITU
~ting in 1979_

The BBC proposals lremember, that
is the British government) ..-e to
resolve the $haring 01 the 71007300
kHz broadcast band with amateurs by
re-allocation (moving out the arne­
teurs }. They lurther point out that it
is necessary to at least double each 01
the shortWillve broadcast ing bands
be low 20 MHz. Guess whose bands
would be affected?

The B8C a lso wants to use up most
01 the ham 220 MHz band with added
television allocat io ns . .. up to at teest
223 MHz. Whoops, th ere goes 220!

The BBC will not have things all
their own way with th is TV plan, lor
the C.E.P.T. (Central Europe govern ­
mentsl wants to allocate 174-235
MHz lor mob ile serv ice. They also are
proposing 41 ·68 MHz lor mobi le
{there goes sill metersl] and a mobile
service in the 430-432 and 438-440
MHz bands, rep lac ing amateur use 01
those bands.. These decisions were
reached at a meeting in Puerto de la
Cruz in 1974 and revised at Malaga­
Torremolinos in 1975. They will
probably stick,

Obviously ~ may lose more than
just our low bands at WA RC,
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Boost Your TR22!

several modifications pub­
lished that would increase the
power output of this rig, but
they a ll have common draw­
backs: 1) There is barely
enough dr ive for the final
that is in there now , so the
drivers have to be rewo rked
to give more power. 2) The
increase d power means in­
creased ba ttery dra in for the
times t hat I want to use it o n
ba ttery power. And, 3) the
inc reased power doesn't help
my ot her HT, when I want to
use t hat at the QTH or
mo bile.

The easiest and most fl ex­
ible solution is to build an
outboard power amp, which
will connect to eit her HT and
can be used in the ca r as well
as t he house . (Actually, given
the price and effort to bui ld
these, you could build an
extra and leave it in the car.]
The cost fo r construction is
under $15, and it takes less
than an ho ur to build .

Depending u pon the tran­
sistor used and the rig driving
it, you will get 9 or 10 Watts
out with a 2N5590. If you
have a higher-powered HT or
base rig, you could subs titute
a 2 N6081 (1.5-2 W drive, 15
W out), a 2N6082 (3-5 W
dri ve, 25 W out) , o r a
2 N6083 (30 W o ut), o r, if
you have 7-10 W availab le,
you might try a 2N6084 (40
W out) or 2N6097 (40 WI.

These would all use the
same basic amplifier circuit.
The 2N5590 and most of the
o thers listed are available
fro m CeCo Comm unications,
2115 Avenue X, Brooklyn
NY 11235 (a 73 advertise r),
and a re reasonably priced
(the 2N 5590 is about $6, the
2N608 1 is about $7 , cur­
rently , and the others are
comparably priced).

si de to reach some of th e
more distan t repeaters full
quieting. There have been

Fig. 1.

M y TR22 is a very nice
rig, but it is a li ttle

short on the power output

with a mini rock crusher- -
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Fig. 2. Ll - 216 turns ~22 solid wire; L2 - some as Ll, X " diameter spaced ~"; RFCl-2 ­
approximately 6 turns ;;22 solid wire (insulated), X"diameter close spaced.

Construction

The am plifier is con­
str uc te d on a piece of co pper
PC board, mounted on a
fin ned aluminum heat sin k.
The stud of Q 1 is used to
mou nt the board to the heat
sink. A scrap piece of PC
board is filed to dear the case
of Q1 , and soldered to the
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mam board after the tran­
sistor is moun ted and the
emitte r tabs are soldered to
the mai n board. This ac ts as a
shield between the input and
out put circu its. Layout is
simple (see Fig. 2) stra ight­
ti ne construction. RLl is a
DPDT 12 V relay, with 25-50
mA coil cu rrent. (A relay
with a higher coi l cu rrent
could be used, but the
2N2222 t y p e transistor
should be replaced with o ne
havi ng a higher current rating.
The chc'!p _ plastic TO-220

type audio trans istors should
work fine for this appllca­
t ion . ) Radio Shac k stoc ks a
relay with the right current,
available for a fe w dollar s.

L1 and L2 should be
di pped , with a few feet of
coax connected. C4 can be a
disc ceram ic, about 40 pF . If
rea ll y fine tuni ng is desired, it
could be replaced with a 50
or 60 pF trimmer. C5 is a
1.5-7 pF trimmer. It coul d be
replaced with a fixed val ue
cap, if desired. 2-3 pF should
wor k for a small hand-he ld

HT or TR 22 (1-2 \V range), or
a gimmic k could be used for
the higher power rigs (when
used with the higher power
transistors). In either case,
t he minimum capacitance
that will give rel iable keyi ng
sho uld be used.

down C5 un til the relay dro ps
out, and increase it sligh tly
unti l it keys rel iably.

You might now co nnect
the wattmeter to the input
and check swr. C2 may be
varied to get the lowest SWT

(with ret uning C1), if the swr
is high. Co nnect the wat t­
met er to the output, connect
an antenna, and repeak for
maxi mum . Th is co mpletes
the tu ne-up. A switch may be
added in the po wer lead, so
the booster may be shut off if
not needed. -
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The CT R- 2 Series ceoet e-s a re d esi g...ed . nd built t o l h e highest st . n d a rds to ful fill the
needs Of c o m m e rc ia l c o m m u n ica t io n s. e n gin eering l.bs .nd serious e "perimenton. With an
accur.cy of .! .00005"'(ove n option) the C T A 2 can h ....ere the most c rit ic. I measu.ements
and i, .boUl h.l f lhe COst o f Olh.r commercial counters.

If you ne .d a r.,l i. b le counter at .... affordabl., price. t he C T A- 2 is t h . a"'swe'.

Group III Sales Co.
p.o. Box 259

Little Neck. N,Y. 113620 13

No ObUgation

"An idea whose tme res come." Irs
new. Personalized and o ne of 0 kind.
Group III Sales has designed this
beautiful 10 karat gold ring for you.
the Amateur Radio Operator. Each
ring is personalized with you coO
letters. Both Sides a re exquiSitely
l1c:rdCrotted and dspIoy the syrrtx:llS
that ore most meaningful to a ll
a mateurs. We invite you to QSL for
full coor brochure and complimen­
tary rirQ sizer.
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DOVETRON

2·32 MHz RECEIVERS

w ith
JAN QUARTZ CRYSTALS

lor
• CB Sy nthesized • C B Standard

• Genera l Communications
• Industry • Two-Meter

• Mon itor. Scanners
• Marine VHF . Amateur Bands

Dependable USA M fg. fo r
• Frequency Control
• Frequency Stabi lity
• High Performance

w'~_ '" _ "" """ s_ 10' "" ..... '....' <" - 0<>9

11
2400 Cryltal Ome

. Fl Myers. Flortda 33901
all Phonel (813) 936·2397

I I J2

MPC·IOOOC
Multipath-Diversity
Amaleur Net: $495_00

•-
The Mpc·lOOOCR combines all the fea tures of the MPC-lOOOC with t he TSR·200
SPEED CONVERTER-REGENERATOR. A f ront panel SIGNAL SPEED switch provides
electronic " gear-snifting" between 60, 66. 75 and 100 WPM speeds. All incoming
and outgoing signals are regenerated by a CMOS UART and a crvstar-ccnt rcned
DUAL·CLOCK to less than 0 .5% bias distortion. providing an extremely low error­
rate on weak and badly distorted signals.

The Mpc·lOOOC features MUlTIPATH CORRECTION, IN-BAND DIVERSITY (single
channel copy during deep selective fades) Operation and a PHASE·CONTINUOUS
AFSK TONE KEVER. The Mark and Space channels are CONTINUOUSLY tuneable
from 1200 to 3100 Hz. The internal RY GENERATOR and DUAl·MODE AUTOSTART
(FSK or MARK) are sta ndard, as are rear panel provisions for SIGNAL REGENERA­
TION and SPEED CONVERSION peripherals.

• •.'• .,
~

ANIWRR·2 Tllf'lE CONVERSION REC8VEIl-2-32
MHz lor reception of SSB: upper afld Iower sldafld
separatefy or simultaneously, AM . MCW. afld r:N.
tones In 1 KHz Increments, or continuously l'tIWer
reQuired: 105-125 V, 60 Hz, 250 Wans. Size: 26 ~

22 ~ 24~ : WI.: 250 lbs.: SIIPlI. WI. : 300 ee. Willi
pawet and RF connecting plugs afld wiring diagram
tor making catlles.
ANIWRIH - For table mounlinQ. 1Jsed.

Reparable. . , _ $300-
AN /FRR·S9A - TUnM in 500 Hz increments or

conlinoousfy; tor rack mounting. Used .
Reparable , .. $375"

RECEIVER - Cllecked, pood operation, add $100"
MANUAL with purchase o! Receiwr only. , .. $20"
SASE tor Data Sheet. I'Iicesare F.O.B., lima. OhiO.

Please allow lor shipping charges
USE YOUR VISA 01 MASTER-eHARGE CARD'

Address : Dept . 13 - PtIone:419/221-6513 F1

023627 Fremont Ave.
(P. O. Box 267)
South Pasadena, ca. 91030DOVETRON

MPC-lOOOR
puat.uert Regeneration.
200 Character Fifo
Memory &Word Correction.
Amateur Net: $820.00

The MPC·l000R combines the features of the Mpc·lOOOCR with the TSR·500 SPEED
CONVERTER·REGENERATOR and offers 200 characters of FIFO MEMORY, a DUAL·
UART REGENERATOR that also provides loca l copy during all PRELOAD·RECIR·
CULATE funct ions, a WORD CORRECTION circuit that permits an incorrect word
to be erased from memory by depressing the local keyboard 's BLANK key, VAR·
IABLE CHARACTER RATE and automatic BLANK,lLTRS DIDDLE. Character OVER·
RUN during down-speed conversion is prevented by an automatic CHARACTER RATE
OVER·RIDE and TEE DEE INHIBIT circuit. Three preset AFSK TONE;SHIFT combi·
nations are selectable from the front panel.

The Mpc·lOOOR (80 characters of memory). Mpc·l000cA (Tri-tone AFSK). Mpc·
lOOOCRA (Tri ·tone Regenerator) and Mpc·lOOOCS (Crypto-Scrambler) are also
available.

Your QSL will bring complete specifications, or call: 213·682·3705.

FAIR RADIO SALES
1016 ( (URUA ' 1 0 . 1105 ' LIMA, O HIO ' UI02
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THE SYSTEM 3000A TRANSCEIVER

AN ADVANCED CONCEPT IN 2M FM
Edg6com Inc. proudly presents a totally new concept in amateur radio: SYSTEM 3000A - a microcomputer-based
two-meter FM transceiver that provides you with operational flexibilitY found in no other transceiver. Some of the
extraordinary features of SYSTEM 3000A are:

* TWENTY FRONT·PANEL·PROGRAMMABlE PRIORITY CHANNELS. Just dial in
the frequency and transmitter offset, press the Enter Switch and you're in the memory.
A battery backup is used to retain the memory when power is removed.

• DUAL BUlLT·IN SCANNERS. One for automatically tuning the the band in one or
four MHz bands. the other for scanning the priority channels. Adjustable pause from
3-10 sec.

• PRIORITY CHANNEL MONITOR so you can operate on one frequ ency while
periodically monitoring one or more priori ty channels.

• ANY TRANSMITTER OFFSET. In addition to the standard ±600 kHz, SYST EM
3000A can be front-panel programmed to provide any transmitter offset from 5 k Hz to
4 MHz.

*ADVANCED PLL SYNTHESIZER covers 144-147. 995 MHz in 5 kHz steps with
electronic push-button (two-speeds) tuning.

• 25 WATTS OUTPUT. Selectable High/low power output with adjustable low power.
* FULL TWO-YEAR WARRANTY. Every SYSTEM 3000A is warranted to be free from

defects for two years, and it is American made so servicing is no problem.
* VERY COMPETITIVELY PRICED-$549.

For more details on these and the many other fine features of SYSTEM JOOOA, see one at selected dealers or write
or phone for a brochure.

Edgecom Inc.

•

2009 OREGON CT.-A3
TORR ANCE CA 90503
(213) 533-D433

E18
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Fig. 1. Typical critical frequencies.

';,"rl.~.-i-. ,.~"c7.,."t.,,.~,,,,,,,,",,..
LOCAL nOll

1 See 73 , Oct. . 1970 , pg. 8 tor
description.

galactic noise at 40m is about
·107 dBm, so the signal to
noise ratio will be about 10
dB in a 2 kHz SSB band­
width, which is the band­
width the chart is designed
for. This 10 dB is not a very
hot signal , but it is readable.

If antennas with vertical
gain were being used instead
of free space dipoles, such as,
for instance, ordinary dipoles
withi n a quarter wave of
ground, a larger signa l would
prevail. For example, if a
Su per Gain I antenna was
used on each end of the li nk,
14 dB more gain would
result, giving a 24 dB signal to
noise ratio, which is qu ite
readable indeed. CW fa ns may
rejoice in the fact that CW
trul y booms into the moon.
This is because the hu man ear
is equivalent to a 50 Hz effec­
tive pre-detection bandwidth,
whe n usi ng a receiver with a
product detector. Therefore,
CW has a bandwi dt h com­
pression factor of 2000/50,
or about 40 times, which
amounts to 16 dB more signal
to noise ratio over SSB voice.
Thus, even a 100 Watt rig is
very readable on the moon if
CW is used.

Of course, there wi ll st ill
be the usual QRM from other
hams on the same frequ ency,
even on the moon. However,
since beams and vertical
antennas put very little signal
straight up, those with such
antennas will not QRM the
moon, and the net result will
be much less congestion on
the moon.

The above values of signal
levels are give n in dBm, which
are very famil iar to all who
do serious work in communi­
cations, but dBm may be
unfamiliar to man y hams
whose usual jargon references
signals in the notorious S
me ter system. I cannot con­
vert to S val ues, since each
receiver is different in its indi­
cation of S level, and gross
differences even exist
between si milar units on a
production run . However, the
value of -97 dBm represents

meter signals punch through
all the time except for a
couple of hours each noon in
the winter. Eighty meters
punches through only late at
ni gh t through early morni ng,
and bands above 4Q punch
through always.

To show the signal levels
arriving on the moon, Fig. 2
presents their level when the
transmitter is 1 kW, and both
the Earth transmitter and the
moon recei ver use ordi nary
dipole antennas. Notice that
even on the moon one cannot
escape static completely,
si nce the galac tic noise still
prevail s much stronger than
pure receiver noise. The lower
sloping curve on Fig. 2 shows
the value of galact ic noise
versus freque ncy. To estimate
the quality of signals reaching
the moon, for example on 40
meters, consult the chart at
40m and read the received
signal level as being -97 dB
below a mill iwatt (dBm). The

all bands

the Moon?

on

•

Ham signals above 80
meters frequently reach t he
moon at enough strength to
be quite readable, if a receiver
up there using a decent anten­
na was tuned to the fre­
quency. Most moderately
powered transmitters that use
dipoles, which radiate appre­
ciable power straight up,
reach the moon when it is
high in the sky, providing the
ionospheric crit ical frequency
is low enough relative to the
t ransmitting frequency to
permit the signals to punch
through at high radiation
angles.

For those hams that may
be rusty on their critical fre­
quencies, Fig. 1 gives a
typical summer and winter
curve showing how these vary
versus local time. In using this
chart, remember that 12:00
local time is hi gh noon by the
sun, regardless of what your
clock may indicate. Study of
Fig. 1 reveal s that the 40

,

on

yep,- -

QRM

A white back, I had occa­
sion to do some desi gn

work to determine the best
frequency to be used by an
expl orer using a handl e-talkie
on the moon's surface. In
that work, I had to calculate
the signal level s arrivi ng on
the moon from all known
Earth transmitters, to deter­
mine wh ich frequencies we re
so QRMed that they would
be a bad choice. The results
were quite interest ing in that
they showed that most fre­
que ncies are already
"occupied" on the moon by
Earth QRM.

It may surprise you kilo­
watters to learn that your idle
chatte r bomba rds the moon
with readabl e signal level s. If
there had been moon people,
they wou ld have had little
problem knowi ng all about
Earthlings, since they could
have merely turned on thei r
radi os and TV sets to mo nitor
just about any station in the
world broadcasting on fre­
que ncies above the broadcast
band. Many persons will kl nd
of suspect that TV signals
with their 1 megawa tt effec­
tive radiated power (ERP)
might reach the moon, but
few hams whom I have talked
to even suspected that their
QSOs regularly reached the
moon.

E. Dusina W4NVK
Chief Engineer, Dusina Enferprises
571 Orange Avenue W
Melbourne FL 3290 J
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le ms may want to co ntem­
plate what callsign the first
moon DX expedition should
have. -
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P.O. lox 976

Top.kG, Kanlaa 66601

( 913) 23 4-0198

PRINTED CIRCUIT
SUPPLIES

Do a PC layout using only a
drill press and a set of
Stahler Drill/Mills. You can
also do a prototype using
Datak ER-2, ER-13 , ER-14
tape resist. Positive resist
permits identical reproduc­
tions from an artwork layout
on matte film.

PC Techniques Booklet ,
Posit ive Resist instructions,
and catalog: $1 .50

TRUMBULL COMPANY
833 Balra Dr., EI Cerrito, CA 94530
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Fig. 2. Received signal levels on the moon in typical SSB
receiver.

d igital message ever sent.
Also, th ose who wou ld like a
temporary respite from o ur
unresolvable terrestrial prob-

)licro Electronics
1921 1-8{) S outh

Charlotte, NC 28208
Tel: 704 t392· 170 5

BIRD DOG
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• Master Chalge and BankAme ri;ard .eelpted
• MlI"ev bto:k guarant. on unassembled kits
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So, you guys on the UFO
net, be advised that th e moon
is liste ning, and one wou ld be
unwise to bad-mouth saucers,
for th is might offend some
compulsive you ng saucer cap­
tain who may use his laser to
ionize a conducting pa th
between the nearest ripe
thunderhead and your ante n­
na, thereby delive ring a bolt
direc tly into the shack
crea ti ng mu c h smoke,
reverence, and no d oubt
setti ng some record fo r the
shortest thou gh loudest

IC22S OWNERS
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3.8 uV in a 50 Ohm line. You
will have to calibrate your
receiver to determinc what
that would be in S un its on
you r rig. Anyhow, th is is a
piddli ng signal for anyone
who wou ld t ry to communi­
cate on Earth. Earth static
and QRM are severe, and
would compl etely mask such
a weak signal. However, on
the moon, suc h a signal, small
though it is, would be above
the noise and static far
enough for useful com muni­
cations.

.-----------.
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Richard F . H~lv~y WB6THJ
77·J J J California Ave., Apt. &J2
Palm Desert CA 92260

- - car door operated

switch bus te rmina l, wire up
the re lay and mount the key
switch. A mercury switch
could be ad ded so that if the
veh icle is even bumped the
a larm will go off. I now had a
syste m ready to let me know
if a nyo ne got in. But how
co uld I slow them down if
t hey did get in ?

The best way to come up
with a solutio n is to thi nk
like a thie f a nd figure out
what wou ld make it hard to
ta ke somet hing. First, the
nice mou nting for the learn
gear had to go. I too k the
ra d io apart and found I had a
lo t of room inside near t he
front . So, I bought some
"stove bolts" and drilled
holes through the shel f a nd
the bottom panel of the
[C-23O case. Wi th this bolted
to t he she lf, I pu t t he radio
back together around t his
bottom panel. This way, the
t hief wou ld have to take the
t ime to take the radio apa rt
and, if he wanted the botto m
pan el, he wou ld have to
unbolt it. To do t his, he
wo uld ha ve to take t he shelf
do wn from the six fla t iron
brackets that hold it in place,
wit h three screws through
each of those. I did the same

minutes of head scratching, I
came up with th e circuit in
Fig. 1. It is very simple a nd
t he to ta l cost of pa rts ca me
to about $25 to $30. All
parts can be bought at Radio
Shack except the do or
swi tches. They are the "dome
light " type a nd must be
bought a t an auto part s store
for about 79¢ each. If a ny
door is opened the relay ene r­
gizes and latches, putting plus
battery to t he noise maker.
The only way to turn it off is
to come to the vehi cle a nd
t urn t he key swit ch off. T he
rela y I bought wasn' t the best
a nd needed some adjustment
before it would q uit buzzi ng
a nd la tch like it should. This
part should be the best
money can buy, as it's t he
heart of the system.

Since my van was new , it
was a simple matter to ins tall
t he door jam swi tches. Run
all the wires to a common

•

doors when I was away. Then
I came o ut Sat urday morning
(one wee k late r) to find my
van raped and my IC-30a
savagely ripped away from
th e shelf. The power a nd
speaker cords were cut, but
not the antenna, which had a
slip on fitti ng since t he
SQ.239 was metric. O nce I
go t over th e shock, I pu t out
a QST (A general call to
hams, not a magazine. - Ed. )
on 2 meters to let th e m know
what hap pened. In a daze, I
then called t he police and
went t hrough a ll the paper­
work.

I made up my mind right
t hen that this was not go ing
to ha ppen agai n. 1 called a
few places inquiring about
alarm syste ms. The prices
varied fro m $80 to $150 for a
comple te job. I t he n gat hered
up my ha m pr ide and decided
I cou ld build o ne for less
money. After about t en

Car Alarm

Filcher Foiler

I have been a VHF enthu­
siast from the time I first

knew of the 2m band , and I
prefer mobile work most of
all. This was to my advantage
while in the Navy, as I could
take my QTH with me wher­
ever I might be stationed.

Now that I am a civilian, I
decided to become more
act ive and help save some of
our f requencies. In Montana
we had a great group on
"two" but nowhere else in
the VHF range. So, joined by
another ham, 1 decided to do
some work on 450 MHz.
Since 1 own an IC-230, I fell
in love wi th the IC-30.1 when
I saw it. We bot h bought a
unit at a great savings through
the local dealer to help get
our 450 effort off to a good
start.

Si nce 1 owned a Pinto, I
d idn' t really have the room
for bot h rigs or two ante nnas,
so I was alwavs with one rig
or the other. I soon tired of
this ordeal (and decided to
help the eco nomy too) and
bought myself a new Dodge
van. Now th is was big enough
to ho ld my IC-23O, le -3Da
and my scanner, with enough
roof to make the t hing look
like a porcupine . After
weighing many opt ions , I
decided to make a she lf above
the su n viso rs, si nce none of
t he rigs were more than t wo
inches thick. I spent one
whole weekend drilli ng holes,
filing, sawing and having a
great t ime. I then stood back
a nd was pleased with wha t I
saw. From left to right , the
shelf was occupied by the
IC- 30a, the 1C-2 30, the
discriminator meter and,
finally, the scanner. I still had
plenty of room fo r a 6 meter
o r 220 rig in the future. I
use d t he mounting hard ware
that came with the leom
gear. I put wood screws
through t he two holes in the
clamps a nd affixed t he m to
the shelf. I thought this way
they were soli d, but cou ld be
take n ou t if they ever failed
(my first mistake).

Having ne ver had a ny ham
gear stolen, even in Call­
fornia, I did n't think about it.
But I did always lock all t he
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with my discriminator meter,
but my scanner was another
pro blem. There wasn 't any
room for stove bolts, so I put
four wood screws through the
bottom panel into t he she lf
with huge washers (2 inches
across) under the counter­
sunk screw head. I then put
the scanner back together
around this bottom panel.

It took me a half an hour
to assemble the radios onto
the she lf and put t he shelf
back into the van . I am sure
that if th ey want them badly

enough there is a way, but
my arrangement should cer­
tainly slow th em down .

As someone once said, "an
ounce of prevention is better
than a pou nd of cure," so
naturally I had the van
insured for everything. I
fou nd out that I should get
a ll but the $25 deduct ible
bac k from my insurance co m­
pany. I had had the IC-230
individuall y insured but
hadn 't yet do ne so for the
IC-30a. If so, I would be
getting th e total .value back. I

found out fro m my agent
that , wi th the measures I
had taken, th ere was no
q ues t io n a bo u t insuring
against theft with a blanket
poli cy "coveri ng everythi ng
that 's in the van at the time. "
This is at about th e same cost
as th e single policy I now
have on the IC-23O.

Slnee there are a few of us
who would rather run these
"rice box rigs" instead of
commercial gear, and since
the rigs look a lot like CB
rigs, we must do what we can

to keep these nice rigs from
bei ng borrowed by our
"break in" brothe rs. 1 hope
what I have done might help
at least one fellow ham hold
o nto what he has saved for
years to buy and enjoy. •

Be sure to include a mercury
switch attached to the hood
if your vehicle 's battery is
accessible without entering
the passenger compartment,
Thieves have been known to
clip battery leads to disable
alarm systems. - Ed.

- - for the IC-22A

Quick Deviation Meter

Fig. 2.

tha t, when no si gnal is pre­
sent, a fairly stable voltage of
approx imately 1.2 volts will
be present. When an unmodu­
lated signal is received , the
volt age dips to roughly 0.8
vel t s. As modulati on is
applied to th e signal, th e volt­
age may then vary from ap­
proximately 0 .8 to 1.0 volts.

In order to observe th e
varia ble vo ltage better,
change the VTVM range co n­
t rol to its 1 volt position.
Now, during a per iod of un­
modulated signal input, ad­
just the meter setting to " 0"
or " center," whichever suits
you best. As a result, when
modu lation is applied to the
input si gnal, a meter move­
ment following th e pattern of
th e modul ation will be o b­
served. The observed modula­
t ion pattern will co nfo rm to
the deviation of th e input
signal.

It is now necessary to
compare meter readings to
known deviat ions. I have
found that on my IC-22A,
utilizing a regulated 13.6 V
de supply , a peak deviation of
5 kHz will cause a peak volt ­
age reading of 0.2 volts from
my adjusted " 0 " setti ng.
However, th is may vary
slightly on different IC-22As,
depending o n power supply
st a bi li ty, component ac­
curacy, etc .

When using this qu ickie
deviation me ter, ma ke sure
tha t the input signal is not
strong enough to desense the
IC·22A. Also , be su re to
measure deviation on a sim­
plex frequency, not through a
repeater. •

(I used a Hewlett-Packard
4108 and had exce llent re­
sults). Attach th e common
lead to any ground point on
the IC-22A. Plug th e t ip of
the rf probe into th e slot in
the accesso ry plug wh ich
matches to the term inal now
co nnected to the D2{R43
junctio n (Fig. 2 ). Turn on the
IC-22A, and tune to any
reasonably active frequency.
Engage the squelch, so no
noise is heard when no signal
is presen t.

Now, turn o n your VTVM,
let it warm up, and set it for
ac, 3 volt range. You 'll notice

Dc" '" "'~ p~
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VTVM and experimented . As
a result, here's a quick and
e as y modifi cation to an
IC·22A which will allow for
deviation measu rement of
other 2m FM transmitters.

Connect one end of a
g'inch length of #22 in­
sulated wire to the ju nctio n
of D2 and R4 3, located in the
ratio detec tor circu it. Con­
nect th e other end of the wire
to any o pen terminal on th e
accessory plug (Fig. 1).

Obtain, through any legit i­
mate means, a VTVM with a
1 vo lt range and an rf probe

Shu' e ZawacJcj WAl UUK
7B I ·C Shiloh Sr.
For t DevenJ MA 01433

Fig. 1.

S ooner or later a 2m FMer
will fi nd a need for a

fai r ly re liab le devia t ion
meter. As is the case with
most test gear , the cost of a
com mercially-prepared devia­
tion meter doesn't ma ke it a
just ifi able ex pense for th e
casual user.

However, being strong on
need, yet weak in resources,
a n ine x pe nsive deviat ion
meter became a must for me.
Going on the ph ilo sophy that
a deviation meter is nothing
more th an a stable FM re­
ceiver with a visual readout, I
took my trusty IC-22 A and a

..,
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ity voltages taken from either
side of the bridge. Output
level is set by the 5k vertical
tr immer which co ntro ls drive
to the LM 380 . This co ntrol
sho uld be set with the load
con nec ted. All decimal value
capacito rs are 50 volt discs
and the rest are electrotvtics.
Resistors are l4 Watt carbon.
The silicon diode may be a
1N914 or any other type
used for switching or general
purposes. Other JFETs will
wor k in most cases as the
osci ll a tor t ransistor. Just
make sure you get the right
pins in t he ri ght holes since
not all packages have the
same pinouts.

Tests made with ±15 volts
o ut and 10 mA load o n each
supply showed a maximum
ripple of 15 mV peak to
peak . At 5 mA loads, the
rippl e dropped to 8 mV peak
to peak. Input current from
the 12 volt source was 85 mA
and 55 mA respect ively . This
is not particu larly good effi­
ciency, but at these low levels
it was of no great conse­
quence. The 900 Hz hum was
just abo ut aud ible with the
receiver quiet but normally
was lost under background
noise.

outputs. My circuit drew
about 5 mA from each ou t­
put, but as much as 10 mA
should be possible.

All kinds of cho kes and
transformers were tr ied in the
osc ill ator tank circuit , but
even tually it was found that a
hand wound pot core induc­
tor worked best. The pot
co res I used were obsolete
Ferroxcube parts , but similar
units should work as well.
Mine are about 3/8" in diam­
eter and 5/16" thick with
bo th halves assembled. Mate­
rial is Ferroxcube 3C. The
bobbi n was wound wit h 800
turns of #44 magnet wire. On
a homemade bridge , the
induc tanc e checked o ut
around 700 millihenries. In
the power supply the oscil ­
lator frequency is around 900
H,-

An LM380N audio ampli­
fier Ie is used to drive the
voice coil side of a standard
500 Ohm to 3.2 Ohm o utput
transformer. I used Radio
Shack .:t273-1379. The bridge
rectifier is one of the small
plastic un its about the size of
a TO·5 t ransistor case. The
transformer center tap is
grounded and the dual polar -

'i
,

Power Supply

avoid spikes with sine waves

Build a Noise-free

- -

Ray Megirian K4DHC
606 SE 6rh Aven ut'
Deerfield Beach F"L 33441

problem rathe r th an try to
cure it. Instead of the cus­
t o ma r y sq uare waves, I
thought I'd start wi th a pure
si ne wave and use an audio
amplifier to build up the level
to a value suitable for feeding
into a power transformer.

The idea worked quite
nicely and a schematic for the
converter is shown in Fig. 1.
The majority of the receiver
circuits o perated from 12
volts and were fed directly
from the battery . The NE561
was run o ff the +1 5 o utput
and the op amps from both

''''I t ~A" V >+--r-'
;1:' '+l- ---'

Fig. 1. Schematic for the spike-free power supply .
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I 've been doing a lot of
experimenting with minia­

ture solid ..tate receivers the
last few years and in most
cases have stuck wit h single
12 volt power supplies just in
case I should want to use
batteries at some time. Most
of the les I use are designed
for nominal 12 volt opera­
t ion, and when a few c p amps
are sprinkled into the circuit ,
I generally offset the output
to 6 volts by biasing the
non -inverti ng in put with a
couple of resistors and ac
co upling everything. This is
common practice and in most
cases quite satisfactory.

Then I became intrigued
with the idea of using a PL L
in one of my designs, but the
NE 561 needed at least 13
volts for satisfactory opera­
tion. Besides the PLl, I had
several 741 oo amps in the
audio and age circuits whose
performance could be
improved by the use of dual
polarity supplies. An ac sup­
pl y capable of providing 3
voltages was no problem, but
battery operation would call
for a converter of some kind .

In the past I 've built my
share o f dc to dc co nverters
using saturating cores and
switching transistors, but it
seemed I always had a terrible
time taming these beasts.
T remendous spikes would
show up on the o utput and
cause all kinds o f problems in
the eq uipment be ing powered
by this pulse generator . This
time I decided to cut out t he
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Fig. 2. PC board layout and
ports location as viewed from
copper side.

The PC board Iayout and
parts pl acement are shown in
Fig. 2. The board is 2.3"
square. The pot core inducto r
was potted in a cylind rical
form afte r wind ing and pro­
vided with 2 radial leads fo r
inserti on into the PC board .
A finished inducto r and un­
drilled board are availab le
from me fo r $5 including
postage . •
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* You asked for it!
A $70.00 digital multimeter kit
Now th. ' ·s just no ,xeUM for not

having a d igita l mUhimetlr It o ur low
price. O ur unit is based on thl famous
$29 .95 DVM kit yo u ha VI heard about
and hu thl following features ;

you're into. . .;--

COAKIT

P.O. Box 101·A • Oumo nf, N. 1. 0762B
C2'

Now stocks AMPHENOU

Adlr.dilak
lIilSII!

~@)O~@~@)&IT:[;,& ~~:~~.
Amateur Headquarters for the Northeast

18 5-191 West Mam Street . P O B ox 88
Amsterdam. N Y 12010 Te l (5 18) 842-8350
J ust 5 m inute s from N. Y. Thruway - Ex it 27

Gary McClellan and Co. Box 2085
G11 l OO l W. lm pnialH wy .

L a H ab ra CA 9 063 1

209



Robert Villaslrigo
309 Irvington
San Antonio TX 78209

- - are they really for yOU ?

Surplus Goodies

T he quest ion of whether
or no t gove rnment

surplus is for the Novi ce
deserves a simple answer, bu t
an unqualified answer can not
be given . It resembles the
question, "Should you build
or buy?" The answer depends
on the ability of the Novice.
Generall y, th e surplus market
is not for the Novice. The
best advice is to look, but
don 't buy. It sounds easy, bu t
surplus is sometimes diffic ult
to leave alone. Many of the
new units can't be utilized in
their present for ms, but they
look so pretty tha t it is nor­
mall y assumed a useful co n­
version is possible.

Leave it alone. Especiall y
if you do not have the loo t to
play wi th. If you are lucky
enough to become a Novice
al ready possessing the
knowledge and skills of an
e lectro nic techn ician, th e
value of the surplus wil l be
apparent.

Another deterrent to buy­
ing government surplus is the
new Novice regulations
govern ing power and fre­
quency contro1. Two hundred
fifty Watts is unusual in mili­
tary eq uipment. Most units
are rated much lower in their
outputs and are seldo m worth
the money if any th ought is

210

given to upgrading your
license in the future. Yet the
ou t lay of several hundred
dollars to obtain one of the
late model transceivers is not
the wisest of moves if you
consider the possibility of
losing interest in amateur
radio before advancing to a
higher stage in the license
process.

Assuming the interest is
the re but the money isn't, at
least one surplus buy may be
in order: a receiver. Cleek
the bank account and see if
you have ten or fifteen dol­
lars tha t can be used fo r a tri p
to the nearest surplus or junk
dealer that has government
sur plus materials in stock. Do
not be influe nced by the
prices advertised by the many
mail-order hOUSe<; that dwell
on the misinformed non­
tech nical Novice. Keep in
mind that you can spen d a
bu nch of green for a great
receiver th at will provide fea­
tures you won't find anyplace
else. I would recommend that
you do so if it's affordable.
There are many available at
any price you would like to
pay.

One of the most important
steps to take before visiting
the local surplus house or

yard is to familiarize yourself
with surplus eq uipment that
has been used in ama teur
service during the past thi rty
years. Careful scanning of the
catalogs issued by several of
the surplus mail-order houses
and, if they are available, old
copies of various ham maga­
zines can supply a great deal
of information. There are a
few u nits st ill available fro m
World War II that req ui re
very li ttl e, if any, conversion.

A recent trip to the local
surplus dealer to buy a piece
of angle iron for a certain
project turned up something
more and is a com mon occur­
re nce. Di ggin g t hrough
towering p iles of so-called
junk left out in the weather, I
found several old Be 342
receivers and ARR 7 re­
ceivers. The covers were in
bad shape ... paint flaking,
mildew, and other indigna­
tions th at had been thrust
upon them by the years of
bad weather and the rou gh
handling that is apparent in a
junk yard. Producing one of
the small screwdrivers that I
normally carryon my salvage
trips, I had one of the re­
ceivers open in a flash. Eve ry­
th ing was intact and spotless
on th e inside. The junker
wanted ten bucks for the four

receivers, two BC 342s and
two ARR 7s. I offered him
five and he settled on six if I
took them all. I did.

The BC 342 is a big piece
of reliable iron wi th tubes. It
lacks many refinements but it
will get you to 18 MHl, just
short of 15 meters. It is
better used as a general cover­
age radio, although many
have bee n used in amateur
service. It is one of the few
that will operate uncon­
verted .

The ARR 7 is a military
version of the old Halli­
crafters SX-28 modified to
conform with most aircraft
equipment of World War II.
All the con trols were moved
to the end of the chassis so
that th e radio co uld be
inserted lengthwise into the
aircraft. The addition of an
audio output transformer, a
power supply, and a couple
of wiring changes can provide
an excellent and inexpensive
way to listen in on all th e
activity from the broadcast
band to above ten meters
(.5542 MHz). There have
been later models but, as with
most equipment, the price
goes up along with the later
release date. And someti mes
it isn' t as good in quality.

These are just two exam­
pies of what you can find if
you do a little digging.

If you are like most who
develop an interest in ama­
teur radio, one of the first
events that takes place is
making fr iends with that guy
down the street who has the
wi res hanging all over his
house. If he is a do-it-your­
seifer, you will learn some­
thing from him and he can
give you a big assist in buy­
ing, building, or modifying
ex isting equipment.

Besides a telegraph key,
you can pick up a low power
surplus transmitter that will
perform satisfactorily. Con­
trary to the "power mongers"
that are graduating from the
CB ranks (if the shoe fits), it
really isn't necessary for
Novice operators to have a
large transmitter ou tput. The
increase from a maximu m 75
(0 250 Watts input was



appa rently an attempt at
appeasing manufacturers of
equi pmen t under the guise of
providing an "extra" for the
Novice . If the main interest is
learning and increasing code
speed, power isn 't going to
help. Fifty Watts more or less
will do the job. There are
man y used co m me rcial
models selli ng fo r twen ty or
thi rty dollars. Some for less.
Most of these are crys tal­
con trolled, which is the
biggest drawback. A VFO
(variable frequency osci llator)
which allows the operator to
dial the t ransmitting fre­
quency is probably the one
late improvemen t that nu l­
lifies the increase in power. If
your signal is covered by a
st ro nger station, a si mple
twist of the wrist and you can
tran smit so mewhere else on
the ban d.

With th e add itio n of a
t ransmitter, the one item that
remains is an anten na. Several
things will determine what
your antenna requirements
will be. The length of an

eighty meter dipole in most
cases makes it a difficult
antenna to install. Since the
main objective is to keep the
cost down, the most logical is
a dipole. Not only will this be
less expensive, but also the
resu lts that are obtained are
more satisfy ing. The prob­
lems involved are mainly with
the area needed to install a
piece of wire in the length
requ ired . If you inten d to
operate at night only, then
you can eliminate the pos­
sibility of ten and fifteen
meters and concentrate on
putting up a little over six ty
feet of wire. I personally
preferred fifteen meters due
to lac k of noise, less crowds,
and less room needed for the
an tenna. Regardless of which
band you choose, you st ill
have to have the ante nna.

A un it th at has been on
the surplus mar ket for yea rs
and is no w obsolete contai ns
the ingredients plus qu ite a
few little odds and ends that
you can have fun with. The
old CRT-3 (Gibson Girl) sur-

vival radio transmitter can be
found in almost any junk
yard. If you don't know what
one looks like, and you
missed seeing Robert Taylor
use one in the World War II
movie, "Bataan," I shall try
to descri be one. In kit form it
comes in a canvas bag with a
lot of accessories: balloons,
kite, hydrogen ge nerato rs,
te legrapher's key, pa rachute
ma teria l, and a n tennas.
Usually the transmitter is
found without the acces ­
sories, and can be bought as
scrap metal. It has a kidney
shape with a folded hand­
crank. There is a door on the
front case that contains a
fu lly pre pa re d reel of
stranded copper wire. If it is a
junk unit, the reel is easily
removed . It may cost you
two or three doll ars at the
most.

Any othe r "buys" of
su rp lus gear would be a waste
of money . Many of the items
carried by the surplus dealers
are truly bargains, but not for
the Novice. Some test equip-

ment and other units can save
you a bunch of money at a
later time when knowledge
and experience overtake the
desire to proceed to higher
goals in amateur radio. This
not on ly applies to the
Novice, but also to the older
group that is presently
migrat ing in to amate ur radio.

With th e equ ipment li sted
or other governmen t surplus
un its, you can get on the air
inexpensively and find out if
amateur radio is really for
you. There are many ways to
equip the Novice station . This
has been but one. There are
other pieces of surplus that
can be utilized without con­
version, but the price elimi­
nates the eq uipment from the
bargai n category .

The simplest method is to
avoid su rplus as a Novice. It
wi ll save you t ime an d
mon ey. -
Author's note: The December,
1962, issue of 73 featured a con­
ven,on article by James M.
Stueber W5UOZ. It's one of the
most complete ARR 1 conver­
sions available.
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L-TRONICS5546 c..1~edr<ll1 O.h Rd.•
Amateu. Dept.
Ssnta B... ba.s. CA 93 111
805-967-4859

We ha ve a portable direct ion finde r that REALLY works-on
AM. FM, pulsed signals and rando m noise! Unique left-rid'lt
OF allows you to take accu rate bea rings even on short bursts,
wit h no 1800 ambiguity. Its 3 dB antenna gai n and .06 uV
typical OF sensit iv ity allow this crystal-cont roll ed uni t to hear
and positively t rack a weak signal at very long ranges-while
bui lt-in RF gain cont rol wit h 120 dB range permits OF to
within a few feet of the transm itter.

The OF is battery-powered, can be used wi th accessory
antennas, and is 12/24V fo r use in vehicles or aircraft. This is a
factory-built, gua ranteed unit-not a kit. It has been successfu l
in locati ng malicious interference, as well as hidden trans­
mitters in " T-hunts," ElTs, and noise sources in RF I
situ ations.
Prices start at under $175_Write or call fo r information on ou r
complete line of portable, airborne, vehicle. and fixe d OF
systems.

Model 114-310-003

$8.75
One of 8 models,
all su re-handed . . .
smooth ope rating
.. . priced from
$6.95.

Available at leading dealers or write

WM. M. NYE COMPANY, INC.
1614 - 130th Ave. N.E. , Bellevue. WA 98005 N4

Best for beginners • . . preferred by pro's!

NYE VIKING SPEED-X

NYE VIKING SUPER SQUEEZE KEY
Fast, comfortable, easy ..• and tun!

Model SSK·1 (shown)

$23.95
Model SSK-3 (has
sub-base to hold
any SPEED-X Key).

$26.95

Whether you're a "brass pounder" or a "side swiper"
insist on the sure. smooth feel. and the long·lasting
quality that is buill into every NYE VIKING KEY.

By II'Ie ...."ul<llc:t_ of NYE VIKING Low Pus
F'lle,s . P~one Pstc:~e5 .. "d A"lenn. 1m·
po>(Ienc:e-mSIC:~'''9 Tur>ef5
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PRIDE OF
ACCOMPLISHMENTS

PROUDlY DISPlA YEO
... ,.UFfCt "H'lIe... OF YOUIt LICENSE & ACCOMI'U$HMfNTS

IN 'fwtfl TONE ALUMINUM MOUN lED ON SOUD WALNUT.

We r~a litt rhlt some things (annot be,

rcpb(t d. All m~lrria l sent to US is a rt­
fully hand led and rnu,ncd ,nu,l " 'lh
your orde r Unlokr pla.lil; "'m;n.alion.
d< h,n8 and rngr.'"lng. subjrct to dam.l~

in (....... prO<.<1os by ......1. . rap-around
, )"hod. n , d e., OUf procrss i, tnt;~ll

phoIOgllphK and unnol: Iu rm the most

fu gilt d<xu~nl . And . .. you rffain
t ..... original.
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GBEHIND THE 'DIAL

Get more fun out of shortwave
listening with this interesting
guide to receivers, antennas,
frequencies, and interference.

GBy Bob Grove
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UHF
3 TO 5 dB MAX . N .F .

20 dB M IN . PO WER GAIN
Uses 2 of Tl 's low n oise I
J ·FETS in our special "
ci rcui t board design w h ic h
gives a m inimum o f 20 d B
p o wer lIlIin at 4 50 M Hz .
Sta bi lity i. such that YOU
c an have m ism atched loads w ithou t it osc il­
la t in g a nd y ou can retu ne (us ing the c a pp e d
o p e nings in t h e c ase) ove r a 15·20 M Hz ra n(18
si m p ly by p eaking the ma" imum si gn al. A vail ·
able tu ne d t o th e fraQuency o f y o u r c h oic e
between 3 0 0 ·550 MHz. 4 -3 / 8 " " 1 -7 / 8 " x
1-3 / 8" a lumin um Case with p o we r swi tCh and
YOU r c hoice Of B NC o r R C A receptac les .
Requi res 1 2 VDC • 10 mAo
Model 202 p r ice $34.9 5

EX T RA LO W NOISE
E" c e lle n t for weamer setel·
lite reception end reccm­
mended by Or. Ralph E.
Te ggar t in his We.t her­
Satellite H"ndbook . Less
than 2 dB noise figure end
eppro"imately 1 7 dB gain. Uses a low noise
J ·F E T in a c o m m o n .ou rce ne utra lize d ci r­
c uit. Available fac t o ry t un ed t o your c hoice
o f fr equency f ro m 13 5 MHz t o 2 50 M Hz.
Ba ndwid th a ppro"im ately 4 MHz. Su p p lied in
a 2- 1/4" " 1 ·1 /8"" 1·3 / 8" cte-case etcmtnu m
wea t he r ·proof caw with a fi lte r fo r p o w e ri n g
it thro ugh the antenna. Requires 1 2 VDC @ 5
m A o Cho ic e of V HF. ty pe " N". or BNC
receptacles.
Model 102W PAICE $36.95

HIGH GA IN . LO W NOISE
30 dB power gain. 2 .5-3.0
dB N.F . et 150 M Hz. 2 J
,uie, R .F. protected , c..
duel"98te MOS F E T$. Man-
uel gain control and pro-
vi.ion f o r A G C . 4 ·3 / 8 " "
1-718 " " 1 -3 / 8 " a luminum c ase with p o w e r
• w itC:: h a nd you r c:: h oice of 8 N C o r R C A
receptacles. AV8ilabla fac tory t u ne d to the
fr e q ue nc y o f your c hoice fro m 5 MH z to 3 50
MHz w ith a p p ro "lm a tely 3% b a ndwidth . Up
to 10 % B.W. avail a ble o n .peclal o rder.
Ae q u ir"" 1 2 V D C @ 10 mA o
Mo d e l 20 1 p rice (5·20 0 MH z ) $ 29.95
20 1·3 50 M Hz $ 34 .9 5

CONVERTERS
mentl. The Osc illator u.... 5th overtone
crystals to reduce spurious respon.... a nd
meke pOS$ible fewer multipliers in the oscill e­
tor chain which uses 1 2 00 M HZ b ipolers for
ma"imum efficiency. Availeble with your
c hoice of input frequ en<:Qes from 3 00-5
MHz and output freq uen c ies fr o m 1 4 ·220
M HZ. Usable bandwidth is a b o u t 1" o f t h e
input fr eq uenc y but can b e e asily retuned to
cove r more. R equ ires 12 VDC «P30 mAo
Mo d e l 408 p r ice $ 59.95
.0 0 5% crystal inclUd e d

11 c rystel controll ed
c h ann els. Avai lable in
you r c hoice of fre q uen­
cies from 135-250 M HZ
in anyone segment
fro m 1·4 MHz wide.
I.F . bandwidth lchan-
nel selectivity) available in your c hoice o f
±7.5 k HZ or ±15 kHZ. 8 pole Quartz filter e nd
a 4 -p o le ceramic fil t er gives more than BO d B
reject ion et 2X channel bandwidt h . Phase
locked loop detector. F requ e nc y t rimmers f o r
each crystal. .2 to .3 mic rovolt fo r 20 d B
quieti ni. D u al -iate MOS F ETS a n d in tegra te d
ci rc u its. Self-co ntei n ed speake. a nd e " t er n al
sp e a ker jack. Mo b ile mount a nd tilt sta n d .
A lum inum ca se, 6" " 7" " 1 ·3 / B" .
Model F M R 260 PL p rice:
13 5 -1 8 0 MHz $ 149.95
181 ·2 5 0 M Hz $ 159 .95
Price includes o ne .00 1 % c r ystal. Addi t ional
c rystal s $8.95 ea . Th is rece ive. is recom­
m e n ded in Dr . T aggart 's Wee the r Satelli te
Hand b o o k .

VHF RECEIVER

producl$ - some by 81 much as 100 dB over
that Obtained with bipol;tr mi"ll<"'. A bipolar
OSCillator using 3rd or 5th overtone plug·in
crystals is follOwed by a harmonic bandpass
filter . and where necessary a n additional
amplifier is used to assure th e correc t emount
of drive to the mi"er . Available in your c h o ic e
of input f re q u e nc ie s from 5 ·350 MH z and
with a n y output you c h oose wi thin this range.
T h e usable b a ndwidth is ap p ro"imately 3% of
the input fre q u e nc y with a m a " imum of 4
MH z. Wider bandwi d t hS a re ava ilab le o n
specia l order . Alth o ugh a ny freq uency com ·
bin atio n is p o ss ible (includ ing c o n ve rt in g up)
b es t results are obta ined if y o u c hoo'e e n
output f requency not more th an 1/3 n or less
t hen 1/ 20 of t he input f requency. Enclo.ed;n
a 4 -3 / 8 " " 3" " 1 -1/4" aluminum e ese wi t h
power and antenna transfer switc h and your
c hoice of BNC o r RCA receptac le s. Requ ires
1 2 VDC@l25mA.
Model 407A price:
5 -200 M Hz $54.95
201-350 MHz $59 .95
Pr ic es include .005" crystal. Additional
c rysta ls $8.95 ea.

UHF
20 dB MIN . GAIN

3 TO 5 dB MAX N .F.
This m odel is . imilar in
a p p e a r a nce t o ou r
Mode l 407A bu t u ses 2
lo w noise J -FE TS in
OU r specially designed
RF stage which is tuned
with h igh -O miniatu re
trimme rs. Th e m iKer is a specia l due l"1l8 te
MOS FE T made by RCA to meet our requ ire-

2 M ETE RS
Thi. converter hal e
m inimum of 20 dB gein
and • noise f igu re of
2 .5 ·3 . 0 d8 wh ic h
...ur"" you o f a sen.i ­
t ;vit y of . 1 microvolt o r
better. The circ::uit uses
• d u e l-ga te MOSF ET A.F.•t ege a nd a duel·
gate MOSF ET m i"er (the reby g ivi n g you a
minimum o f cross-m o du lation produCI$), 6
t u ned ci rCUits, a b ipolar osci llator and .005%
crystal. C o ve rs 1 4 4 -14 6 MHz a t 28·30 MHz
outpu t w ith o ne c rynal inc lu d ed a n d 146 -148
M Hz a t 28-30 MHz with a n e"tra c ryna l
(ava ilab le f o r $6 .00 m ore). The glass epo"y
ci rc::uit b oard is enclosed in a 16 gauge
a luminum cese measuring 3- 1/2" " 2 ·114" "
1·1 /4" with y ou r c hoice of ei t h e r B N C or
RCA recep tacles. A l.o included is a p o wer
and entenna switCh. Requi re. 1 2 VDC lit 1 5
mAo T h e converter I. elso available at Other
input end output frequencies. Can u. for
prices. P R ICE : Model C · 1 4 4·A ev"ilable from
.tOCk at $39.95 with one c::ry,tal. A d d it io n a l
cry'tal $6.00 e"ere.

HF & V H F
40 dB G AIN 2 .5 ·3 .0

N .F . ill 150 M Hz
2 A F , tages with t r a n ·
,ient pro tec ted du al­
gate MOSFET$ g ive
thl . co nve rte r the h igh
ga in a nd lo w no ise y o u
ne d for rece iving very
wee k ,i gnels. The ml"er
' tege i, also a d u e l·ga te
MOS F ET as it gre a tl y redu c es spu rious m i"in g

SYNTHESIZERS
FOR ALL TRANSCEIVERS
The ST R se r ies syn­
thesizers are eveilable
for any t ransceiver r
apereting from 2 0 M Hz
to 4 7 5 M Hz tha t u ....
Crystels in the 5 to B5
MHz .ange. It has a
thu m b whe l d iel cali breted for your o perat in g
frequency p lus a wlectab le t ra nsmit offset of
plu. o r m in us 600 k H z, pl u s o r m in us 1 MH z ,
and 2 spa re offs e ts that y o u ca n a dd later .
FrequenCY accu racy is .0 0 0 5 % a nd s p urious
ou tpu ts are 6 0 t o 7 0 d B d o wn. To pr oce ss
y our o rder we m ust have t he c ry stal f o r m u la
o f you r tran sm it and receive crys tals . If y o u r
t ransceiver uses 1 crystal for b oth t rans ·
mining and rece ivin g (li ke me Moto rOla
Metrum Ill , you can use o ur receive synthe·
sizer described to the right . Ma"imum tuning
renge per synth""izer i. 10 MHz above 100
M Hz end proportionally tns at lower fre q u e n ­
cies. D ial increments are in 1 k HZ steps from
5 to 30 MHz and 5 kHz .teps above.
Model STR synthesizer price
5 ·150 M Hz $259.95
1 51-47 5 MHz $279.95

"~anJJsUf!!f!.;,::A~_
a: Ii! H ollis NV 11423

12121 468-2 720

FOR V H F RECEIVERS
Th is synthesizer hes
BOOO channels and can
tune a continuous 4 0
MHz segment of your
choice from 110-180
MHz in 5 k Hz stepl.
Th is will satisfy mOlt of
your re q u ire m e n ts in th e V H F ra nge a n d can
saV1l you hun d red s o f dollars in c ry.tal. plus a
lot o f t im e . StOCk uni ts are p rogrammed for
receivers w it h t h e c rys t al fo rmula Fc .. Fs
- 10 .7 d ivided b y 3 but wa can progre m it
t o al most a ny o th er I F at no add it ional c o.t
at the t im e o f y ou r o rde r. It is su p p lied w ith
a n interfac e f o r plugging in to you r ,,"isting
c rystal socket . R eq u ire s 1 2 VDC @ 1/ 2 amp
which is easily Obtainable f rom a low c o st
pow.... supply . The synthesize r h a s 4 VOltage
regulators therefore the power supply naed
not be regulated . Phe.. noise is n ot detectable
.. the VCO is c o a rse t u ned by a DAC thereby
e..ing the requirements o f the phe..·lock ed
loop. Not affected by vibretions encountered
in mobil e use. EncloMd in en 8 " ,,3-7/B" "
1·1 / 2" aluminum case a nd .upplied with a
c om b in at io n tilt stand/mobi le mounting
bracket_
Price , Model S R · 140D ·05 $ 179.95

NOTE : We can make any sy n t hesizer from
aUdio to 4 7 5 MH z . Call us fo r p rices .

HOW TO OROER : All items on this p age are
available only f rom Vanguard Labs. F o r r e­
ceivers and converters state model, input lInd
OUtput frequencies. and bandwidth whe re
epplicable. For the fatest service cell (2 12)
468 ·27 20 between 9 A M a n d 4 P M Monday
throu gh Fr iday . e"cept h o lid ays . You r order
c"n be shipped CO D by A ir Pa rc e l Po st.
BY MAIL : Send your o rde r to Vanguard
Lab s. 19 6 ·2 3 J a maica A V1In u e . H o lli s . NY
11423 and include rem ittanc e by p os tai
m onev o rder, c ashie rs c hec k or car t ifi e d
c he c k. Pe rsona l c h ec ks are a lso accepted, b ut
ban ks now requ ire 3 wellks for c h ec ks to
clea r , t h llrefo re thi s will d lliay y o u r o rder.
Inclu d e sa le. ta" if you resrce in New York
Sta te .
PURCHASE ORDERS : We accept p u rc h ase
o rde rs fr o m US and Ca nadian govern m e n t
agencies, universities. and AAA reted corpora·
t io n s. Our t er-m s are Net 3 0 d ay, .
FOREIGN ORDERS : Must remit peym ent in
full in US funds plus p oste ge end insu rance
fees. If complicated customs form s a re re­
qui red , please forward your o rder to a n
import--e"port agent.
S H IPP IN G : We shi p all our merc hendise by
in su re d parcel post or ai r m ei l. Specie' de­
live ry is e lso evaileble. PTic es include shippi ni
by re gula. p arc e l post if you remi t w ith y our
order. For air mail ship p in g a d d $ 1.00.
Pos ta ge will be a d d ed o n a n COOs, p u rcha se
o rders, and fo re ign ord e rs.
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Don Keith N4KC
462 Ridgewood Aw.
Fail-field AI. 35064

Try A New Mode!

don't let boredom strike- -

I know exactly how it was.
You sna tc hed t ha t

Gettysburg-postmarked en­
velope out of the postman's
hand, not even giving him a
chance to give you the bills
and junk mail, lit a st reak
down the basement steps, and
had the filaments warming up
whil e you tore into th e thi ng.
And there it was - your own
a mateur license, complete
wi th totally unpronounceable
call letters, indecipherable
signature , and of a size so it
wouldn't fit your wallet, no
matter ho w you folded it. In
short, it was beautiful!

Then you made that first
contact, hand jerking spas­
modically on the key, sweat
dripping off the end of your
nose onto the logbook. And
from there, you fell deeper
and deeper into the euphoria
of amateur radio.

It could be now, thou gh,
that you've cooled down a
bit. Call it the sophomo re
slump, the child-and-his-new­
toy syndrome, or whatever,
but you 've reached a point
where you don't really want
to talk about the weather
with that guy in California or

2 14

get another 579 from New
Jersey . You find "Starsky
and Hutch" more interesting
than a dead fifteen meter
band. And when the ice
storm gets your dipole, you
keep forgetting to put it back
up.

Recogn ize your symp­
toms?

There are two ways you
can go now. Si t there,
molting, and let your hobby,
rig, and license go down the
tubes. Or use a little imagi­
na tion, inject some excite­
men t back into amateur
radio, and have the time of
your life - even more fun
than when you tore into that
envelope fro m Gettysburg.

I'll bet we've all heard
abo ut the f ellows who
dropped ou t, letting their
licenses lapse, blami ng it on
"twenty meters went to the
dogs," or "I cou ldn' t get my
code up for the General, " or
" I was just so busy down at
the office." With lame ex­
cuses like that, no wo nder
they couldn ' t muster up any
imaginati ve ways to get some
life back into their hobby.

If you will just stop to
think about it, you can

probab ly co me up with many
ways to perk u p you r enthu­
siasm, and most of them can
be accom plished sitting right
there in fron t of the rig. Can' t
think of any? Read o n!

Have you ever checked
into a traffic net or relay ed a
message from a homesick
serviceman back home to his
folks? One of the b iggest
thrills you can have is to hear
a tearful mother's voice on
the telephone thanking you
for letting her know her son
or daughter has survived an
earthquake. I know fro m
pe r sonal experience what
sat isfact ion it is to allow a
missionary in a remo te South
American jungle speak with
his family back home. The
dav-to-dav handling of formal
messages on the ham bands
involves hundreds of ama­
teu rs in a valuable public
service acti vity .

You can find the nets in
your area by li sten ing or by
se n di ng a se lf-addressed,
stamped envelope, 6" x 9" or
larger, to the American Radio
Relay Leagu e, requesting the
net directory . The procedures
used can be quickly learned
by listening o r by reading

several ARRL publications
which are available. There are
also many slow speed or
Novice nets, which offer a
great introduction to traffic
handling (and some super
code prac tice, too).

Phone pa tching requ ires
l istening and volunteeri ng
when appropriate (and, of
course, a patchl}. The Mili­
tary Affiliate Radio System
(MA RS) offers many a
chance to perform a public
service.

There are also plenty of
special interest nets and
rou nd tables. So me specialize
in assisting mobile operators,
relaying traffic to missionary
personnel or to ships at sea.
Some are for physicians to
assist in medical problems in
remote areas. Whether you're
interested in politics, religion ,
parapsychology, ecology, or a
techn ical d iscussi on , you can
find somebody with si mil ar
interests, eithe r by simply
listening, or by watc hing for
blurbs in the radio magazines.
You migh t even send one in
yourself. There are even
professional grou p nets, such
as attorneys, post office
employees, and the like, who
ge t on the air, not to just talk
shop, but to sha re similar
interests and ex pe riences.

Li ke to play a little chess?
There are many games and
activit ies which lend them­
selves well to amateur radio.
It may be a simple game of
checkers or the co mplexity of
" Dip lo macy." You may
practice your stamp co l­
lecting or d iscuss com puter
science. Pract icall y any other
hobby you enjoy can be
co m bine d wit h amateur
radio, with the enjoyment
multi plied.

Have you thought about
ex perimen ting with other
modes? RITY, slow scan or
fast scan television, OSCA R,
or even CW - all exo tic life
forms for engineers? Hardly!
They are proving to be loads
of fun for thousands of us
who once thought we could
never get the hang of such
way-out weirdness. Expen­
sive? Not necessarily. Build,



f ind used gear, scrounge
around - getting there is half
the fun. And wait un til you
see that first SSTV picture
from the Middle East or good
teletype copy from a station
in Japan. There are plenty of
boo ks available for the
beginner in each of these
specialized modes, and yo u
will fi nd that most peo ple
already involved like nothing
better than to talk about
their in te rests and will be glad
to help a newcomer.

And though you pro bably
worked pretty hard to get
away from that 5 Watt lim­
itation on the Citizens Band,
you are missi ng a lo t of
challenging fun if you don 't
give O RP a try. Seve ral ORP
rigs have been featured in the
variou s magazi nes, and more
are available com mercially.
Sure, it can be frust rat ing
fighting the full gall ons with
fl ea power, bu t when that
fellow in Germany gives you
a 589 and refuses to believe
your 3 Watts input, then
you 'll know true happiness.

OR P is sneaky, too, in that it
makes you a better, smarter
operator and forces you to
learn a little about antennas
and propagation.

There are a lot of th ings
you can do off the air to get
the fun bac k into yo ur
hobby.

You say you haven 't built
a nythi ng since the code
practice osc illator when you
were working on 5 words per
minute? There are plen ty of
projects that are not only fun
to bu il d, but also are so use­
ful yo u' ll won der how yo u
ever did without them. Parts
are as reasonable now as I can
ever remember, with a friend­
ly electronics store on pract i­
cally every corner. There is
no better way to get a firm
grasp on the modern tech­
nology than to hook some of
those funny little things to­
gether and see what happens.
Even if you only thought a
soldering iron was good for
burn ing holes in the carpet,
there are kits available that
you can put together, get a

good idea of how it all works,
and have a good piece of gear
when you're finished. I have a
friend who tries to start a
new project every week. He
has never finished one, bu t he
has a ball.

You may get out of the
h ouse and join a local
club . Very few hams bite, and
most are friendly so rts. And
your club most likely has
inte re sting programs and
s peakers, worthwhile fun
projects, and maybe even
coffee and doughnuts. There
is also great satisfaction in
part icipating in club projects,
like public service activi t ies,
help ing plan a hamfest, or
presenting a program yo ur­
self.

I don 't know how you got
sta rted, bu t a lot of us
attended formal classes. And
classes like th at need lnstruc­
tors. You? Sure, you can
teach! Or maybe set up chairs
in the classroom, work on
publicizing the classes, o r just
help passing out books. Or
you could do something on a

smaller scale, like helping an
inte rested prospect in the
neighborhood or teaching a
scou t troop.

As long as you 're volun­
tee ring, raise your hand for
the work party at the re­
peater site. It's a great way to
get to know the locals, learn a
little about VHF by doing it ,
and do a little toward keeping
the machine going. And you
could also take part in the
next disaster dr ill, too, or
maybe help with communi­
cations for the motorcycle
races, or man the information
booth at th e shopping center,
or acce pt an operati ng assi gn­
ment fo r Field Day, or
demonstrate the rig for a
school science class. You get
the idea.

Then , you cou ld even sit
down and wri te an article
about some of your projects
for 73 Magazine.

And then, if you can
possi bly find the time, you
cou ld sit down at the rig and
have a good old-fashioned rag
chew. -
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Fig. 1. Complete diagram of the receiver. A ll transistors are MPF 102 or H£P 802. The i-f
transformer comes as port of the J. W. Miller i-f module. L = 26 turns #26 on W' form. Tap at
/3 turns (fo, 6-/5 MHz). Y/ = 9,545 kHz (/0 MHz WWV). Y2 = 14,545 k Hz (IS MHz WW V).

HF Receiver

min imum of e lectrical!
mechanical workshop faci li­
ties. But to build a good
receiver required good test
gear and practically machi ne
shop facilit ies.

Today, with solid state
components and PC layout
technique, almost any ama­
teur can build a rece iver with
performance matching com­
mercial units. For th ose who
would like to start to try
their hand at receiver build­
ing, this article presents a
simple HF ut ility type re­
ceiver. It can be used to
monitor WWV , to check
specific frequencies in th e HF
bands, or to monitor station
transm issions.

As presented, it is crystal­
c o n trolled, although one
coul d add a vfo for con­
t inuous tuning o f its entire
range or of just specific
bands. Wi th the addit ion of
an audio-type CW filter, it
would make an excell ent
little receiver for portable
QRP operation.

The receiver is a single
conversion, superheterodyne
type, with an FET front end,
and is crystal-controlled. No
bands witching is required
when it is used over th e ~15
MHz range. Coil usage has
been held to a minimum to
si mplify construction. Con­
struction is also facili tated by
the use of a single IC for all
audio ampl ification and t he
use of a commercial i-f am pli­
fier module.

The schematic for the
receiver is shown in Fig. 1, as
it would be used for WWV
reception. Note th at the only
switching which has to be
done to receive WWV on
different freq uencies is that
necessary to select the appro­
priate local oscill ator crystals.
The frequency coverage can
be extended below 6 MHz
and above 15 M Hz, by using a
different co il between the
MPF l02 (HEP 802) rf ampll­
fier and mixer stages. Or, in
the case o f just extending
covera ge below 6 MHz, a
100-200 pF padd ing capaci­
t or, across the 210 pF
variable capacitor shown,

,
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'00. '

ing a transmitter wasn 't too
difficult, but buil ding a good
receiver was another matter.
A crude, crystal-controlled
transmitter with plug-i n co ils
c ould be built with a

build one yourself. Then later
on, as commercial equipment
a ppea red, most a mateurs
regarded those who "rolled"
their own receivers as a group
of technical geniuses. Build-
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Build A Useful

."

I t is interesting to note
ho w events sometimes go

aro und full circle in the ama­
teur rad io field . Many years
ago, th e only way to have an
amateur band receiver was to
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signa l off the first 1N67A,
before th e diode detector is
built into th e module. This
operation is fairly si mple and
obvious, if one uses the
module, since a diagram
comes wit h it , ill ustrat ing the
modification . The diode AM
detector need not be discon­
nected , however. So, one can,
if desired, add a switch at the
volume cont rol to choose
either the output of the
p roduct detector or the
output o f th e AM diode
detector.

Wi th a mixture of some
parts fro m one's junk box
and newly-bought main com­
ponents, the receiver can be
constructed fo r about $20.
T h is represents a rather
modest cost for a utilitv-rvpe
HF receiver, for which one
can fi nd many applications
arou nd the shack or in
portab le use. •

""IO ," ~

deteaorlbto. which con be added for SSB

LAST
1'< 1

·~r · - - ;r------>;-I-....t---f41:~~ ~~ "~e'?

iiI :4'n....lsB ..h..h

" ~:~1 4'~'~<"~,.~"'~.__+_"""--,__..

of avoiding possible spurious
oscillations, to utilize an
isolated pad type of co m­
pone nt mounting/soldering
technique . The relat ively new
Stamp-It, Etch- It kit, sold by
Rainbo w Electronics (see 73
ads), is a pretty han dy way of
devel oping an easy do-it-your­
self PC layout fo r the re­
ceiver, if you like to ta ke a
bit more t ime but end up
with a more profession al­
loo king PC board.

To use the receiver to
monitor SSB transmissions, a
produc t detector and bfo
have to be ad ded. The circui t
for a suitable product detec­
tor/bfo is shown in Fig. 2. It
is relatively si mple and inex­
pe n si ve . If the product
detector circui t is added to
the receiver us ing th e I. W.
Miller i-f module, you have to
remove the shield can fro m
the module and take the i-f

Fig. 2. Product
reception.

Thts Is the com plete receiver, os assembled on on approximately 4" x 2" piece o f perforated
board stock.

on a piece of perforated
board stock. Simple point-to­
point wiring was used. The
layo ut wasn't planned , but ,
rath er, construct ion started
o n a slightly larger piece of
board stock . Starting with the
rf amplifier stage, the co m­
ponen ts were simply grouped
toge t he r a s cl o se ly as
possible, as 1 wo rked fro m
left to right. The rf and mixer
stages were grouped aro und
th e lnterstage co il. The
crystal oscillator stage is
be lo w t he i-f amplifier
module, and the af a mplifier
Ie is just to the left of the
electrolytic capacitor, shown
at the extreme right midd le
side of the board. When the
receiver had been assembled,
the oversize perforated board
was carefully cu t d own to its
fina l size.

The tuning capacitor used
is a regular BC type and is
tem porar il y shown attached
at t he left side of th e board.
Th e re cei ver sho uld be
mounted in a meta l en­
closure, and the ground leads
used in the rece iver should be
carefully grounded to th e
enclosure at several points.
Although the receiver did
work fi ne wired as shown in
the photo , it probably would
be safer, fro m the viewpoint

should ex tend coverage do wn
to the 80 meter band.

The MPF 102 rf amplifier
stage is untuned at its input.
Its main pu rpose is to keep
the antenna from loading
down the tuned circuits
between the rf amplifie r and
mixer stages. This single
tuned circui t is sufficient to
provide reasonable image
rejection. The MPF 10 2
mixer stage and MPF 102
crystal oscillator stage are
co nventional. The oscillator
stage is untuned. This has
proven satis fac to ry for gen­
eral reception, usi ng regular
min ia ture HC6 /U ty pe.
crystals. With some sluggish
crystals, th e rfc shown in this
stage may have to be rep laced
with a tuned circuit.

The i-f am plifier module is
a J. W. Miller type 8902- B.
This module is just a two­
stage j·f amplifier, complete
with all necessary i·f trans­
formers, and it also includes
an AM diode detector. Its use
greatly simplifies construc­
t ion. If one can't find it
readily available, a simple
substitute is to cannibalize
the i-f section fro m a small
transistor po rta ble radio . But,
use an i-f sect ion which has at
least two stages. The really
cheap $5 portables o ften use
only a single i-f stage, and this
will not provi de suffi cient
gain fo r any sort of reason­
ably sens it ive reception.

The audio amplifi er IC is a
Motorola MC1306P. This is a
neat, Inexpensive ($1) IC,
which combines a preampli­
fier and Y2 Watt output
amplifier in one package. A
minimum of external com­
ponents are needed to make
it funct ion. If you d id
"borrow" th e i-f strip from a
cheap AM portable to build
th is re cei ver, don't be
tempted to "borrow" the
audio section of the AM
portable, also. Generally, the
q uality of such aud io sections
is horrible, when co mpared
with the d ean so und of the
MC1 306P used with an y
small, but decent, 8 Ohm
speaker.

The photo shows ho w the
rece ive r was initially laid out
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oxe Drop d ead. oaf. my dummy load is busted.

oxe Ouit calling thro ugh his comeback. jerky.

OXA Hey . dolt . tune up somepl ace else .

OXE He's listening up two, but you'd better go down five.

capped by othe rs' operat ing
t e ch niqu es, most of the
suggested " Q" signals are
asser t ions, not the bland and
polite question -and-response
ty pes of the outmoded t radi­
tional list.

They are most useful when
delivered as commands or
comments, with feeling. _

OX O I gotta call long. because I'm run ni ng 10..... power to a poor
antenna .....ith a lousy fisl.

suc h amendments or revisions
are all who have wi thin the
past year sat in fo r even a few
minutes on a OX contest, a
sweepstakes, or a band ope n­
ing to a rare call area.

Because the purpose of the
proposed list is to help vent
the emotions sure to be seeth­
mg In the modern ham han di-

dated state-of-the-operating­
ar t " Q" si gnals intended to
lower the blood pressure and
restore tranqu illi ty wi thout
violating th e FCC " no ob­
scenities" regulation .

There undoubtedly will be
o t he rs recommended by
other hams.

My suggested list , there­
fore , is o pen to amend ments,
revisions, addi tions and mod­
ifications by fe llow hams also
frustra ted by the shortcom­
ings of o ther operators and
the tradi tional list of " Q"
signals.

Welco me to recommend

B ecause the sophistica­
t ion of state-of- the-art

radi o gear hasn't been
matched by improved ha m
operating practices, it is often
esse ntial for an ama teur to
vent his spleen over the air in
one or another of a patterned
program of careful com­
ments.

And no such comments,
despite th e need for their
frequent repetit ion and the
necessity of avoiding actual
pro fan ity, are the subjects of
any of the " Q" signals on the
traditional list.

I have developed, there­
fore, a suggested list of up-

OX F Buzz off. buster. t got here first .

OXG 510..... do.....n, finki e. Your dits sound like ign ition noise.

OXH Speed it UP. nipsie. Code pract ice is over and the band is
going out.

Wake Up A
cxr

axJ

You're working the wrong street. frie nd. T hey only use AM
on 27 now.

Sign. for goodne5s sakes. I've been waiti ng 20 minutes to put
you r call in t he log.

• •

Dead
a XK

axL

aXM

Q ui t calling t hrough hi s com eback. dummie5.

Don't expect a card. OM. I don't keep a log.

Don' t gimme t ha t exotic Cil I1 from Illinois. Mac. I cou ld care
less about you r state la ir sta t io n.

aXN Boy . you gotta lousy fist.

Repeater!
axa

ax,

axa

I wo rked him before. anyway.

That a in' t hum on m e. I'm just blocking you r rece iver.

(Exple tive dele ted - this is the biggy . t he q uic k t ension
release r. It ' s bad. nasty and very helpful in a c risis. But it
shou ld be saved for true cnses.I

OX R I told you before . dang it - Quit calling th rough the ra re eat's
comeback.

- - with these new
axs

axT

I copied you solid. 100 per cent. OM. but I can't remem ber
what you sa id.

I' m not working for m y Extra. cuz I d on't bel ieve in Iha t
incentive jazz.

OXU All solid state he re. Som eday I'm genoa lift t he lid and see
what's inside.

Q signals axv I wish 10 ax a you axOers would Quit calling t hrough the
rare guy's comeback.

axw Nil copy. CUl t hem aXaers keep calling through your
comeback.

OXX l 'm reponing you blind. CU l t hem QXQers keep calling
Ih rough your comeback .

Guy Slaughter K9AZG
753 W. Elizabeth Dr.
Crown Point IN 46301

axy

ax2

I distinctly heard a " G ." so I'm gonna put you in the log _
even though them aXaers keep calling through y our
comeback.

Where'd everybody go?
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Social Events
HAZEL PARK MI

DEC 4
The Haze l Pa rk Amateur Radio

Club is holding their 12th annual
Swap 8< Shop o n December 4. 1977,
at the Haze' Park High School. Ad·
mission is S1.00 at the door. Main
pr ize tickets are available trom Roben
Numerick WB8ZPN , 23737 Couzens.
Hazel Park M. 48030. Reserve table
space is available trom WB8 ZPN,

NORTH POLE
DEC 6 ·17

The Calgary Amateur Radio Asso­
ciat ion is pleased to announce "Oper a­
tion Santa Claus" will be act ivated
aga in this year . Commencing Decem­
ber 6 unti l December 17 inclusive.
CARA will be operating between
0200Z an d 0 300Z on 3790 k Hz and
between 0300Z and 0400Z on 39 10
kHz. These frequencies are plus or
minus aRM. At that time there will
be two stations on frequency, a net
control station and a Santa Claus
station. AU calls, from amateur sta­
t ions with children wishing to speak
to Saint Nick at the Nonh Po le . will
be accepted. Merry Christmas_

ROYAL OAK MI
JAN 8

The Dak Park Amateur Radio
Dub's Ninth Annual Swap n" Shop
will be Sunday, Jan uary 8, 1978, at
the Frost Junior High School in Oak
Park [ north of Nine Mite on Scotia).
Talk-in on 52/52. Admission is S2 ­
ample table space. Hours are from 8
am 10 3 p m. Prizes and refreshmenlS.
For further rnro, write to: lee Ricelli
WA8RNB, 118 Sou th Pleasanl , Royal
Oak MI 48067.

SOUTH BEND IN
JAN 8

A Swap 8< Shop will be held Jan­
uary 8. 1978, at the New Century
Cent er in downtown South Bend by
river on U.s. 31 One-way Nonh across
fro m St. Joseph Bank Bui'ding. Half
acre in one la r'}ll room at ground level
01 entrances and lo ading dock. Four
lane highways to door from all direc­
tions. Talk in on 52-52 and area
repeaters.

RICHMOND VA
JA N 15

The Richmond, Virginia, Winterf~

will be he ld on January 15, 1978, at
the Bon Air Community Center , spon­
sored by Ihe Rich mond Amaleur Tele­
communications Soc iety. AR Rl cccr­
dinated Te.::h n ica l symposium, draw­
ing, home brewers contest 2
divisions. over 18 and under - with
framed cerntcete to winners with
Most Original Idea, Best Mec;hanical
and Best E,ec;lrical Construct ion. FCC
ex ams will be admin istered, stan,ng at
10 a m - 10 lake exam, roe u Form 610
at rees t five d ays pr ior 10 Fest to
address be low. Send SASE if you reec
Form 610. Commercial exhibi ts,
indoor f lea markel, S2.00 (table In­
eluded), OUldoor frostbile tailgate flea
market , $1 .00 . Admission S2,
children under 12 free. RA TS mem­
bers e xctuded trom contest and draw­
ing. Talk·in on 2a.88 and 52 simplex.
Richmond Amaleur Telecommunica­
lions Society, PO Box 1070, Rich­
mond VA 2320B.

FO RT WAYNE IN
JAN 22

The annual Fort Wayne Winler

Harntest will be held o n January 22 at
Shi loh Hall , north of Fon W~roe,

from 8 am unt il 4 pm local time_
Early parking ~ available and 28/88
and 52/52 will be moni tored. This
yearly event is sponsored by the Allen
County Amateur Rad io Technical
Society (AC/ARTS!. Ad missio n is
52.00 at the door . Table space is
ava ilable at 5 1.50 per half table
(about 4 feet ).

ST JOS EPH MO
JA N 3 1-MAR 7

The Missour i Western State Co llege
Center for Cont inuing Ed;x,ation
is o fferin g a Novice amateur radio

Ham Help
I'm asking the he lp of anyoroe who

can help me get started on SSTV, Any
help , information. and/or l ips will be
qreattv appreoiated.

Sieve Ketler WA1WFA
B5 Columbus Avenue

West Bridgewater MA 02379

I rec;ent ly p un;hased a lhealer pre.
jecticn television svsre m, The problem
is Iha t I need a picture tube and
service information. The set is buill by
RCA, model PT ·l 00. The picture tu be
is a 7NP4 or 7WP4. Neither the lube
nor manual are .....a ilab le.

I realize that your magaZine is
most ly amateur raodio, and wh ile I am
nol yet a ham, I do h.....e a ht phone

and repair commerc ial equipmenl lor
a living. I also service amateur gear as
we'L Th is TV system is not the small
home-type that was popular years ago
and is making a comeback. II is a huge
commercial projection set t hat is
often used 10 present fights and races
in mov ie thealers. This un it is qu ile

class on Monday~ings, 7 to 9 pm,
January 31 thr~ March 7, at the
Engineering Tech. 81dg. 110_6 meet .
ings 55.

DAVENPORT IA
FEB 26

The Davenport Radio Amateur
Club hemfest will be held on February
26 , 19 78 , at the Mason ic, Temple in
Davenport, Io wa. Adm~ion is 52.00
advance, 52.50 at door. Talk·in will be
on 28/88 and 52 simpleX. Tables will
be available at S2.oo each. For info
a n d t icke ts, wri te : Dick laroe
WA0GXC, 116 Park Avenue sc..
Eld ridge IA 52 74 8.

old, so there are no parts or mfo
avai lable todav. It's a very impress ive
piece of gear, and I wou ld love to
make il work again. I never plan to
use it commercially. I feel Ihat some
reader 01 your magat ine migi'll be able
to help me gel Ih is monster go ing.

Bruce Gentry
6i4 Ply mouth Ave.

Mattydale NY 13211

I am a reader of 73, am no t a ham
(yet), but need help. The help I need
is the answer 10 th is question: Where
can I buy a good, used "pan adap ter"
- thai is, an oscill~ope device which
visually displays all signa ls on a
JOO.500 kHz band1 I would consider
a new one, if n- wOOJldn 'l cOS! lhe
moon. My receiver is a Nalional HRO
600. Any ideas!

l awrence J , Guner
President

Chicagofand Broadcauers, Inc.
2622 W. Peterson Ave.

Ch icago Il 60659

Seee- ?2tJole & Spencee

C:tectccnic.l

1465 WELLS STATION ROAD

MEMPHIS. TENN. 38108

PH (901) 683-9125-685-8461

Authorized Dealer

DRAKE-ICOM-KENWOOD

REGENCY-TEMPO-DENTRON

CALL OR WRITE

FOR BEST DEAL

A SMALL L' FOR 20?

Desi_d to d n beam perf~c.

.......111' .........". 10 let o ...t o n 20 . wM.
mlnimizin' penailin 0 1 p r.-nl .,......0:
Larr;. ,;:u. " anow bandwidtb, &n<I Urn .
cona...min'lnolall.lion.

Fo...r 1 2' hlliwhip el.mltfl h on a 10 .....
bo om were fo..nd 10 .ive mulmllm dln c '
liv:llY in mlnLmll m l izc. La/, Puiodlc fced
IJlveo hi' anlenl1& b an dw dth and em·
cicnCy; 4 .I.m.nu P VI .. nanow fot_td
La.,..

Gael ...p tWlnt y m ln..._ a li i ot tb.
box - .......sa nO tunlna or _1Cb!.n&- 'Iiitb
~dll und.r 10 Ib.. wind anI ...ndu 1 ..
f. ...- o nly Iid>test TV rolalor, .......
P\l'I lor o..I1. m 10' h.lIbt. tdeal for
portable.•mftY~ ,., MW..

Gain 6 db!. fib 8db . VSWR max. 1. 6
14-14.4 MHz , '149.lioO from

Island Antennas
Block Island, RI 02807

SAS£ fo r info. "".lllono . nlw• ...,d.

CONNECTOR ASSORTMENT
$25.00 $23.50 uch
Postp" id loto of three

I", l..de" S-PL1S9. 5-S02l9, S.UGI1S, 5 ·UG 176,
2 , Pl2S8. I · OM . I· sose. 2 . MlS9, I · UG2S5.
I· UG2n, 2 , Pl1S9PO, 1.1021 .20. l .liQ htninQ
A " e l lo r, Send fo r F->-ee C",,,log

COAKIT
P.O . Boz 10t.A Dum o"t, N . J . 07fs2.

Circle e21 on R....de. Service C".d
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JOUIl HAM TUIE
HEADQUAIlTEIlS!

\ \

TUBESBOUGHT. SOLD AND TRADED
SAVE S$$ - HIGH SS$ FOR YOUR TUBES

MONTHl YSPE CIALS
3CX 1QOQA7/8283 $285.00 8l lA 10 .80
JCX 150QA7I8877 240.00 813 18 .00
3 ·500Z 58.00 6 1468 4.95
3 ·100aZ 145.00 6360 3 .75
4 ·125A 42.00 68838 5 .25
4-400A 48.00 8122 51.00
4 ·1000A 198.00 8236 22.00
4CX250B 27.50 8908 5 .25
5728 24.00 8950 4 .7 5

The intelligent Ham alt«native to CB
Two meter mobile 40 watt rf power
transistor 2N6084 - $16.00

Eimat:: Tubes & Accessories In Stock
Write or phone for t yp es nor lis ted

BRAND NEW****FACTORY GUARANTEED

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

\
\

U2

O....SlOn of ~rco hdustnes. Inc
P O, Bo>c 2000. Peon-. .on:><s61601

Unarco-Rohn
"

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

Do not ll " e m p l l o . lI lse IInlennll o .
IInlennll suppor1 neer power linel ­
You een be KILLED.

AT ROHN YOU GET THE BEST

If yo u have a Rohn 25G
Tower, you can co nvert it to
a Fo ld-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 complete ly on the
ground when in stalling or
servici ng antennas or rotors.
Th is eliminates the fear of
ci imb ing and work ing 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 oller 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.

HIGH PERFORMANCE SMOKE DETECTOR
NOW _ at an Extraordinary $23.00
Soving,. Li ,t price $49.95 our 'Peeiol ,ale
price only $26.95 Pa,tpaid to yo.... claor .
The Co" 10. home and office Smoke
Det9ctors i, av...whelming ' Il} Fi.e
Sp.ead, 1100'" in the fi rst 4 min ... tes. 121
74'" of dw.r ling vi ctim, d ie ...p,tairs from
dawn,ta irs fi.e'. 131 Ma,t home fi.e, ,Ia.t
betw_ m idnight and 6 A.M . while th e
fam ily , I_p,. (4) Someone', home b....nl
every 55 " ca ndl. The, e and a ther loch
ere com,.lIing million, of w il e Americai'll
to prolectlhe" familiel ond home,
against the har.ible canl equence, of fi. e .
Smoke Detector, a.e now •• q ... ired lor all
new . esidential accupancin . With Ul
Li,ke1 High Perfo.mance Deledars. yo ...
can comply . Fr.. Cota l09 . HURR Y -
S...p pl y limi ted. Fraze. & Auoc:iates
Consulting Engineers. 1888 Cent ury P,l.k
e . t , Cent ury Ci ty, CA 90067. F7

HIGH PERFORMANCE
SMOKE DETECTOR

FRAZER a. ASSOCIATES

COMMUNICATIONS, Inc.
2115 Avenue X

Brooklyn, NY 11235
Phone (212) 646-6300

SERVING THE INDUSTRY SINCE 1922

TOP BRAND Popular Receiving Tube
Types. BRAND N EW 72% Off List­
Factory BOKed. FREE LIST Available ­
Includes full lioe 01 RF Power Transis­
tors. Minimum Order $25.

CeCo
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. ,.. ..

RANGE

ze-aa MHz
as- In MHz
In-230 MHz
Gly. spedfic band

2()-SJ MHz
83- 190 MHz
220-230 MHz
Give . ~oe:t bal'ld

$12. 95
Sl.4.95

MODEL

P9- LO
P9- HI
1'9- 220
P14 Wired

P9 KIT
P ,.4 Wired

. 2Od8 gall'l • CoW>ffal'l)' 4 MHz bal'ld il'llQl'lge
MODEL RAN GE

P8- LO
P8-HI
P8-220
PI6 Wired

Great for OSCAR, sse, FM, ATV .
v... throughout rhe ....orld.

Delu~. model for opp­
lic:a tlon. whe re """'c.
permits .

• 1-1/2 ~ 3 inc:hl!$ • Coven 01'1)' .4 MHz
ootid il'llQngoe • Ideal for OSCAR . Diode
prot.ct loro • Connec:tOI"l • 20 dB lJ"ln

These low noise PREAMPS

let you hear the weak ones!

P8 KIT $10.95
P16 Wired $2 1.95
Mi niature mode l for
t ight space. - .", Iy

1/2 " 2-3/8 inches

• A"",ilabl" for 2M, 6M. 10M,
220 MHz , Or ccm'l bond.

• Sensit iv ity O.4uV for 20 dB
Optic",, ' Cry.' a l Filter Kit $10
Chon".. j Cry,tal. $5. 95 eo

• VH F MODel R7 0 569.95

.More Sensitive, .More Selective, Easier to Build, Smaller Ibcn Ever Before l
CHECK THESE FEATURES-
• Lo....e, sy, tem CO$t tl>an ever belo'e
• Belle, ,eJectlvi ty, 70-80 d8odjoce nt channel, over 100 dB with cry~lo l fi lt" r opt ion
• 51" channel , 01 no "><t,,, eo,t
. 60 dB image rejecti""
_ lo l" s' c1e";V' - new e<I<r'orwind high a coil., compartmenlized "'ielding
• Easy to build, test ,i'cuih on boor<! allow tune up with onlY";9 get! & vtvm

ANNOUNCING--A New Generation of VHF/UHF

FM RECEIVER KITS

UHF MODEL R90 S89.95 ,

• for allY 2 MHz ...gnent of the
380 -520 MHz range

• Sensitivity O.BuV
Opti"",,1 c'Y.tal filt•• kit $10
0.0_1 c'Yotal. SS.95 eo

• CoY.f'f 01'1)' 6 MHz bond In
bor>d ;1'1 IQnge of 380-,520
MH.
• 20 d8 gall'l

These new CONVERTER KITS
let you receive OSCAR signals and other exciting
VHF & UHF octivity on your present HF receiver. ...,

P1 5 KIT
P35 Wir.d

$18.95
$3.4 . 95

FMICW TRANSMITTER KITS

200 MW EXClTE:R MOOUU KITS

T4.0 EI. ven Chon....1 Exc lt. r Ki t for 2M or 6M

T20 Trlpl.r /Dr lver Modul. Kit. 150 mW
2M Input , 200 mW n o MHx output $19.95

It's Easy To Order!
_ C A LL O R WR ITE INlO W FOR FREE

CA TA LO G O R TO P LA CE O RD ER I

- P HO N E 7 16 -6 63 -925 .4 . (An.-. lng
..",ic. for . y...il'lgs ond wH k...<:k for your
COlw.nlenc•• P."""""I ....rYlc. 9-5 «nt.... . )

_ U n c , . d lt cord , C OD , c .... c k , m .a .

_ Ad d $2 . 0 0 ' ''' Ippl ng & ha nd ll n " .

bar>d.•.••••••••. .•.••. .•. ••••.••.•• S39.95

Rf POWER AMPLIFIER MODUUS

. N O TUNING _ V $ W R PRO TEC TED
_ C O M P LETE LY S TA BL E . 15 0 MW DR IVE

TBO- l SO, 140- 175 MHz , 20-2SW output, wi red
one:! t.st.d, l imply connect you. cob ll!$ . • $79 . 95

T80-4SO, 0430-470 MHz , 13-1SW• • •• • • • $79.95

RF RA NGE (MHZ,- IF RAN GE

432-4304 28-30
435-.(37 28-30
439 .25IATV) 6 1. 25
O ther rf & 1-1' range. a re
o voilab l. on ",.cia l ,. qu. lt

MO DEL

= -1
C0432-5
C432-9
Special

An e~trvded 01.....1"""" co", I, a"" llobl.
for vhf and uhf conven. 1"I ot $12 .95.
Ind ueli ng con_c:tOff atld hortfoooo.. .

-_....._------------~.~--------

*FREE 1978 CATALOG

IN CAN ADA:
Send order to COMTEC; S60S W.stluke Ave.;
Mont.eol . Que H4W 2N3 or c:a 11 514-482-2640.
Add 28% to pric•• ohowo a bo". to coy., customs
du ty , . ~change rate , a nd federalto~ .

10 youn for the o.king. N EW.w page c:ata log gIY.'
dettlll, on th... otld othe, klh, incl udi ng $CUnne,
odopt.ff, rec.iy.r mul!lc:oupl.n. NPC po_' wpp­
Ii•• , M"ted1 PA'" C ES tone pod> & mlc:s. tty -Gain
HT ', & hf ri , &antennas . GET YOU RS TODAYI

F REE SH I P P I NG O N LA RG E STO CK OF
AN TENN ASII I W.nowoff• • f,• • de l;Y.'Y
of Cu1hcraft. Larwn. & Hy·G:lin onle"n'l$ In the
48 '101... . Populor model, wet. o. Ringo Rangen ,
V1iF & triband beaml. magnet mount .....ips. hf
Y."icol" rubbe, duck i•• , lightnlng a rreslof'f ,
Reyco t rap., WlAU & Hy-Goin bol uns. Coli or
write NOW I W. ' 1l1a glod to ",nd f.., 1Il ca ta logs .

.Ither one

inc:l uding c'Ysta l

ONLY 534.95

RF RANGE (MHZ >- IF RANGE

50-52 28-30
14.(-1 46 28-30
1.45-1.47 28-30
146- 148 28 -30
plo 220-230 28-30
Oth., rf & iof rangel Ore
availobl. on <pedal reque,t

TEST PROBE KITS

MODEL

CSO
C,..
Cl.45
C'46
C220
Specia l

TE-7
TE-8

•
Contain scope type probe, ground dip, cobl•• &
all components eKeept plug fo' t••t equi pm. nt .

TE-3 RF Detector Probe for " tYn'l; good from
100 kHz to OY.' SOO MHz
Direct Probe for oc/ohm., . tc .
DC Probe wire. for 11 meg InpJI vtym

Blocki ng Capaclto. Prob. for cQUf'lt.r ,
.19""1 gen.ra tor , .tc.
Wid.band Detector Probe fo r , cop••
High ZlI.ow Copacitonc. 'CO!'" probe

182 -8 Belmont Rd; Rochester, NY 14612
Deal• • lnqul rl•• lnyi ted H1 6

TE-.4
U-S
....

221



1977 Index
AM PLIFIERS

The f inal Feeder .•••..•••.••••.••...••• . .. WA90ZC
Build iI kW Linear ..........••••..••••••••.•••.W6DL
Bu ild A General Purpose Preamp •.....••......• W4NVK
Boost Your TR22l . . . . .. . . . . . . •. . . • • . . . . • • . WA21NM

ANT ENNAS
What's the Best Antenna for 1601 W5USM
No-Wire An~nna Switch •..•••••••••.••••••.WAlitNUX
Tnt Mighty MlIgI'let Mount Antenna •••••••.•••• WA 1PDY
A ntenna M8Qic •••••••••••..••.•••••••••••• W8I;JHAF
Tune Up. Random Wire VK60XNK6ZEH
Remember the Windom ' •..••..•• . ..•..• ..• .. W8HXR
The Agonies of Tower Raising •. .•. . .•...• . .. . WA 2CGA
The Boomless Microbeam Staff
The Downspoot Vertical • .•••.••••.••••...... KBANG
A Combiner for Your 2m Whip ••••.••••••.•••.ZL2AMJ
lmpfoving the Dipole •... .••••••.•••• •••••••••.• Staff
Build a DDRR for Your Mobile •••..•.•••.••••W5UKL/0
Ouick Venical . . . . .. . . ... . . . •... .. . • • . ... . WB0KTH
The London Bus Tune!" . . .. . . .• . ... ..•• .• . .••..•Staff
Try a Conduit Vertical . • . .. .. • ..... • . • •. • .. . WB9DV V
Introducing Autotrak l . . . ... ... . ... . . • • .. . • • • • mCGI
Du.1 Rhombic for VHF·UHf .. ........••••. .•• W80MR
Centerfed Specials . . • . . ... . . . .... ... • • • •.. . • K4MDK
Buik! a Double Bazooka •........ ....•••...• •••• K4KI
Dirt Cheap Direct io 1Arril'( ...•.....•••••••• WA4BKD
Tl ke Cover, WB5ASA
Introducing the Intenna .. .. . •... . ... . •. ... •.. Norman
The ZapP';' Vertical . • •... . ..... . .. •. • • . .•.. • .. KSGP
A Cure for Antenna Self·DestnJct • ... . .•.. .. ... W9TKR
Ouick Ante~ lR$Ulators ••.•••••••••.••••• .. WB9JXU
Raising A Tower? .•••••....••.•••.•••••••• WA1URL
Super Loop AntenRl .......... . .....•..•. .••.W2FEZ
Rock Bonom 2m Anten WaF X
Antenna Gain Facts ..••••••.••..• ..• ..• . . .. . WSOBR
The 8JK Array Revisited ..... • . •.... • . .. •.•• W3 ZVT14
Tower Inst allat ion Techniques . • •.... ..... ... • • . . W9J T
An Ultimate Invi$ible Antenna .•••.• . ...... . .. WBaMSV
Mountaintop Special Antenna •••••••.• ..... . .. mVZR
Fiery EndfMf .. ...••••..•.••••••••• .•••. WA6NCX/1
Build A VllClItion Specil l .•••••••••••••.•. ... ...WBF X
Apartment Antenna Specials ••••••• . .. ...• . .. WA2A LT
Mobile Anten.... T ips ••.... ..• ... . ... . .. . .. ..•W2FEZ
Home Brew Tilt-Over . • . . .. ..... . . .. .. . • •..•. W4MEA
Try A Trapped Dipole . . ..••...•. . .••• .•• .•..• K41F H
Novice Antenna Specials ......•.. . ........•..•W2FEZ
A Ki lO\Qtt Alternative ••.•....••.•.....•.. WB0KTH{4
Welding Rod Speci,1Antenna •..•••..•.••..... WA5TSJ

ATV
Have You Tried Te levisio n? ... .....•.. •... • •. WB4KT Y
Interested In Television ? . . .••..••. .••.•.... . WBBDOT

CALCULATO RS
Tanks A Lot i ••.............•••..•••.••••. WA9GUK
lfl$ide the SR-52 •...•............ ........ . . WA6THG

CB
CB Can 00 Some Th ings Better . •.. • •. • . . • • . . • • Norman
Those Illegal CB Chan nels . . . . • • . . . . . . • . . • • . • • KBANG
CB to 10 - A Legal Alternat ive (Par t II •.••••••.• W4NV H
CB to 10 _ A Legal Altfll'natiw (Pin III ••••••••• W4NVH
At Last l A 10m Band Plan ....••... ..•••••••. WA4MFT
H.rns Profit From CD .•.... ..••.•..•••.••.... Norman
ca to 10 - Pin III . . . •. . . . . . • . . .. . • • • . • • • ... VE1CHI
ca to 10 - Part IV . •. •.... . • • . • •... .WB4EO U. Norman
Catol0-PartV . .. ... ... . . • •.. • • . . . . • .... K5UKH
CB to 10 - P,rt Vi •••..•. . ...•. . . .••.•••...• K5UKH
CBto 10 -P,rtVIl ••..•...........•.•••..• WBSCLF

CLOCKS
The Sl4'er Oock .••••••.•••.••... ........ .. WA1UF E
Digital Clock flil ·Safe .. . .. . ...•.. ..•...••.. WB6HJO
Ballery Backup for Digital Clocks ••. . .••. .... . WA2EJ T
Clocking Those Clock Kits .. .....•. . .. . .... . . . W6SWZ

COMMERCIA L GEAR

Using the Atlas Transce iver ••.••.•....•... ....... Sta tl

222

91 Apr
112 AU9
98 Nov

200 OK

44 Jan
142 Jan
168 Jan
114 Jan
124 Feb
118 Mar
126 Mar
134 Mar
55 Apr

119 Apr
156 Apr
92 May

111 MIY
56 Jun
80 J un
46 Jul
24 Aug
JO A",
36 A",
40 A",
44 Aug
46 Aug
41 Aug
48 A",
49 Aug
50 A",
52 Aug
54 A",
55 Aug
56 Aug
58 Aug
59 A",
60 A",
61 Aug
62 Aug
64 A",

160 Sop
30 Oct

10 7 Oct
110 Oct
... nee

119 Dec

116 May
164 Oct

182 Dec
198 Dec

56 Mar
150 Apr
106 May
162 Mly

11 Jun
n Jul
9B Jul

101 J ul
104 Jul
120 Dec
122 Dec

se Ap.
168 Ju l
123 Dec
148 Dec

146 Aug

Hufco Cou nter Kit ............•....••....•• WA2LPB
Ifl$ide Ten·Tec .....•.....••.......••....•.. K4MDK
SSB For the " f rog" •... ...••........•........• W5JJ
High-Band You r KDK .•....• . . ..•..... . ..•.. W2PMX

CONSTRUCTION

Artand the PC Board . . . ....... . ....... . .•..• W1RXV
Where YO!J Can't Solder or Weld . . .•..... ...•.WA4VWY
G ive That ProfessioNl Look 10 Your

Home Brew Equipment , .. " . ....••. . . .. .. McOellan
Instant PC Boards , .. , •. .••••..• .• ••• ..•• . .• Minchow
Mak ing Your Own PC Boards _ Part I •••• .•• . .•• . . Smith
Do.lt-Ycursett Pho tosensit il ing . . .•..••..••..••.KL1AE
Making Your Own PC Boards - Part II •• . ... .•••• . Smith
Save Your Old Speaken ...•••....••••....•••••• Miller
Fight Inflationl Build it Yourwll l ..•.•.•.•.. ... W3KBM
Sheet Melli Brake ••..••..••••••...••.••..... W601 R
The IC-PC Connection .••••..•• . ... ..••. .. . .WA60AA
New PC Tacilniques Unveiled ! . .• . .••..•• . .••. WB5DEP
Solder Soldier ... . • •... . .... •. . ...... .. .... • W1Z0A
Build A $2 Drill K1AGI
Instant Spares •••.••••••••.•••••••.••••••..• W4ATE
PC Layout Tips ••••••••••••••••••••••••..•.WB9LUI
Beat the PC Shortage .•..••••.•.••.••••••. .•.St..,field
Identify That Transformer ..••......•••.••.•••••Teooy
The Third Hand •.. .... .. .•• . ... . .•• . ...•••.•• Miller
Design A Circuit Designer! . . • •. .... . • •.. •. . .. . . . . Staff
Remote Monitor for Your Scanner ... • . . . • •.. . • .. K1CCK
Build An Engine Ana1Yler ...... . ..••....WA6TH G/KH6
How About An AUlo CO? ...................•. K4TSY

CONTR O L

Complete Repeater Control Syuem . .•••.•••..•• W4VGZ
The Morse Clock .. •. . . .. ... • . .. .. . • ......•WA1MXV
Rotary Autopatch Dialer . . . • . . . . . . . • • . . . . . • .WA IMXV
Subaudible Tone Encoder •••••••. . .••. ...... . W4NFR
lowCortToneDecoder .. • • • • • • • • • • • • • • • . . • . WBOVSZ
ASingieToneCanDo lt ........ ............•.W7JSW
~ Repeeter COnlro l Devices ••..•••.•••....•.W7JSW

COUNTeRS

Current-Sever Counter Display •. .•• ..••.•••••... K1YG P
Self!CIing. Freq uency Counter •• ..•.••••• .•••. MeClell...
Build A Mult iplying Prt'SlC8ler ••..••••••••••••••. K3JEI2

co
OlF? Not With the Great LakesSideswiper! . .... . • W6VX
fCCApproved MicroprC>CellSOr • . .. . . .• . .• . . •• .. Ka NON
Learn A New Language .... . ... . .... . • •.. • • . WB0KTH
Build This ON Filter ••••• . .•••.............• VE3EXA
CW Kevooder Improvements •••• •••••••...... WBOOF R
NoiSol'! Aej.ec:t:or .•.•••••..•..•••..••..•..... WB6ZYK
Regenerated CW .•.•.• ..•••.••....••.•••••.••..Slaff

DIGITAL

Digital Bargain Hunting . .. . ... . .... . .. . . •. . . • W8KBC
CMOS Oscillalors •.••.. . ..••.... ..••..•.•.• WB5DEP
Digital Synthesilel" ••••••••.•••••..•••••...... W9CGI
Digital to Audio Decoder . . • • • . . . • . • • • • • • • . . • PiJdloiok
Sy ntt>es.iu Yourwlf! .•••.•.••••.•••.••...••.. W1HCI
Digital Sill". 1Source .......•••.. .••..••. .••• K1HKl

GADGETS

The Polarity Changers . . . .. . • .. . .. • . . • •.. . • • • . . •Staff
Carbonile Your Crystal ....•••...•••••..••••WB6MXD
Son ofthe Overload ReIii'( •••••••.••••••.••••• W20LU
The Beeper •••••••••••••••.•••. WBBVOD, WBBMGHf3
H.m Phone Answering Service •••.••••••••••.•• W6GUU
Give the Hamburglar Heart F8ilure .• . .••..•• . .. WA5KPG
Yo u Can Sound Better With Speech

Pre-emphasis . ..•.•. . .••.•. .. . . .••.•••..••••. Staff
Build Your Own Car Regulator •.•.•.••..•.••. WB5DEP
Sending HI .. ........ ....••.....••.••...••• WBLWS
Remote R.in Gauge ..... ..........•.••....••.K9EEH
Build a Unique Timer WA3AJR
Build a Phone E:<ch.nge ••.•••••...••.•••• ..••..Moore
Build a Beeper Alarm ..• . ....••• ... .. .... . .. WA4SAM
Sound Operated Relay .• • ....••. . • .....• . . . . WB8DOT
Simple Electronic Siren . . . .•... . .••.•...•• . .. K4DHC
Straining the Wind •••.••••..••....••..•........ Staff
Photoelectric Bench Aecessorv W3KBM
Filche1" Foiler Car AI. m ...................•.WB6T HJ

182 Nov
34 OK

144 Dec
111 Dec

32 JM
162 Jon

2B Fob
54 F, b

." M"
57 Ap,
sa Ap.

"" M"
144 Mo,
7. J,"
B1 J,"

17B J,"
B2 A,g

120 A,g
123 A,g
152 A,g

48 ""51 oer
120 0"
152 0"
174 No.
4' OK

142 oee

118 Jun
54 Jul

112 Aug
52 o«

178 Nov
184 Nov
50 oee

114 Jun
12B Jul
132 Jul

44 Mo,
100 Mar

52 May
55 Jun

159 Aug
116 Sep
152 Dec

148 Jun
60 Ju l

124 Jul
118 Oct
182 Oct
150 oee

108 Joo
134 JM
140 Jon

'44 Jon

'48 JM
as F,b

42 F,b
160 Mo.
90 Mo,
51 A",
se A,g
7. A,g
68 0"

. 14 0"
17. 0"
<35 N~.,. oee
206 Do<



HISTOR Y

Pitcairn b land •.••••••... ...•••••.••••••••..VR6TC
The Hist« y o f Ham Rtdio - Pan I ••••• •••••••••. W9C1
10 and 11 Meier Predicl ions ••. .. .. . ..• . . .•...•• Nelson
Shoo t th e Moon ! . . . . . . . • •. •. • • . • . . . .. . . . . . .. K3BPP
The Histor y of Ham Radio - Part I I • . • • .• . . . . . . . . W9CI
The Hislory of Ham Radio - Part III ••••..•.• .•. . . W9CI
The WIBB Siory . . . • • • • •.. . . • • • • .. .. . . • • • • WBIASL
The History o f Ham Radio - Part IV •.. . ......... . W9CI
Big Bust in Amarillo ...••• .••••.•••• .••...... . . .Staff
Eleel ronil:s Siudy Guide ••.... .....•.•••.... ..• Wi lson
The History 01 Ham RMiio - Part V •.•••••••••.•• W9CI

HUMOR

The UFO Connection • .•••• .•.•••• . . . . . . . . . . . K8N a N
Dear Good Buddy . . • • • • . • • • • . • • • • . . .. . . . . • .. W71DF
The HAPf'Y FLYERS •.••••••••••.. ..•..... WB6CQW
Relire 10 Ham Heaven ••••.••••••. .. .. KlIWTM/OASCV
Let·s Use English . . • • • • • • • • • • • • • • .... . . . • . . WA1GFJ
The Ham Radio Oassroom ..•......... . .... .. . W4LLR
Thing$ Remembered •••.•.••••••••••• •....... W8LUX
OSL Tips •••. .••• •••.• . .• .••.••• . . . . . .. .•• .BarrBoCk
The Fi rsl Step . • • • •. ... •. •. • • • •.. . . . ... • .. •.W2FE Z
Fool t he Wire Wizard ••. .• .• .•••• .. . . . . . ••• . Simmons
Right Way. Wrong Way. NiIYV Way •• . . . . . .•••••• K6DZ Y
L iving With the Family ~m • .••••••••••••••• WA4WZL
Wake Up A O. RepNter' K9AZG

Ie
The TTL One Shot WB8YJE
How Do You Use tCs? - Part V I •• .• . WA 2SUT/ NN N0ZVB
Log;cal Storage for Logic . .• .• . . ..• . . . .• . .• . . .Stan f ield
How Counler ICs Work WB5IR Y
Leading Zero Suppression .• .•••••••• ••••••••• W6A VL
TTL Techniques W85IRY
Try Power Sa..., Logic . ..• .. ...••.•••. .• .••• WB5DEP
An 82523 PROM Progr..".merl .••••••••.•••• • WB2CZL
How 00 You Use ICs? - Pan VII •••• WA25UT/NNN0ZVB
How 00 You Use ICs? - Part VIII .•••WA2SUT/ NNN0ZV B
Finally l A Simple PROM Burner .. . . . • • . • • • . . ...W7JSW

110
Go Forth and Multiplyl .• . . . .....••. . ...•.•... Wl HCI
How 10 Find a Forget ful Memory •••••.•. .•••• VE3DWC
A~ Log ••.•••.••••• ••••••• ••••••••••• WA7SCB
Sho<t On Memorv?......•. ......... .•...... WB2ZCF
A Software Repta:ement for the Muffin Fan ••••• WA I FEF
1.000WPM Morse Code Typer . • • •••••• •• •.• • • WB2DFA
It Wor ks! The Ptrst T ime! . .• . . . • •.• .• . .• .• .• WB4WRH
Computeri zed Salellite Track ing . .•.• .• . . • .•.• .WB0JHS
Building the Polymorph ics V ideo Board WB6J KM
RTTY Goes Modern WB6QFA
How to Use TtKKe Old Teletypes K7YZZ
High Qual ity V ideo Display WABVNP
Save T ime with a Micro OS • . . ..•.••. Ferguson. Ferguson
Interrupts Eltplainedl . .. . . . . . . . ..••• • . . . .• .• ZL H RM
eN for the 6800 WA 4TMZ
Computer-Controlled Thermometer ...•. •. •.. • ..WB9 LSS
Let BASIC Control Your Nexi Corrtest •. • . •. • •• • Whipp le
A im Your Anlenna Wilh a Micro ••••• W4PWF. WA2TMT14
Dipole Designer Program .........•. . . . . ..••... K7SBK
Software Contro l . . . . . . . . . . . . . . . . .... . . • . • • WABVNP
Computer Logger .. .••.... . ... . . . .. .••. •••. WA I UOU
Troubleshooling A Micro •.. . . .. ...• . . .....•. WB4KEO
S. O. Sales Z·80 Review •• . . ..•..•.••••••••.• WA2lNM
a ecetve eN With A K IM ... . . . . . • . • •WB3GCP. WB8V OD
8uild This SSTV Panern Generalor . .. ••• . . • . . . . . K7SBK
Super Baud Bumper • •••••• . . . .... .• . ... .. . . WB4GXE
Decode Morse . .. . • • . . . .. . • . • • • • • • • . • • • . . . . WB9KPT
Fulureshot K9KlC
Try A Micro Contest Lower KH6GMP
ComputeriZed Globa l Calcu lations VE3EKR
Micm MeelS JANET ...•... . ..... ...W5HKI9. WB9WXM

KEYERS
Contest Special KeVer •.• • . . .• .•• • • . • . • •• .•• WA2K UO
Bu ild Ihe World's Simplest Keyer • • • . . . • . • . . . • • • •. • Ri ng

MISCE LLANEOUS

An Automatic TIlermosul W1HCI
PncIicat Sol. Cell Po_ •. . . . ...•• . . . . .••••••.W2EUP
The Junk Box lIS an An Form • ••••••••••••••••.• W8G I
Revisiting the COR W7JSW
The Hidden Charger • •.• • • . . . . . • . .. . . . ... • . . WB81MY

28 ~r

112 Mar
168 Mar
44 Apr
96 Apr
54 May
58 Jun
78 Jul

154 Oct
176 Nov
38 D~

68 Jan
152 Jan
164 ~r

106 Apr

99 ""V
100 Moly
126 Jun
97 Jul

166 Aug
42 Oct

156 Oct
158 Dcl
218 Dec

56 Feb
36 Mar
50 Mar

106 Mer
151 Apr

89 ""V
118 Moly
82 Jun

184 Jun
88 nee

186 0lM:

' 76 Jan
80 JM
83 Jon
90 Jon
96 JM

100 Jan
104 Jan
72 Feb
78 Feb
82 Feb
88 Fob

72 ""9D ,,",
76 Apr
80 Apr
66 May
76 May

108 Jun
82 Jul
88 Jut

100 AUQ
102 Aug
94 (Xt

100 Nov
106 Nov
116 Nov
92 0lM:
98 OlM:

102 Dec
106 oee
108 Dec

38 Feb
46 May

62 Ja"l
118 Jan
126 Jan
166 Jan
180 Jan

IC Compre$iOr·Expander SUiff
Are You Really In$IJred1 W9KXJ
Gelting a Patent - Is It Really Worthwhile1 •••••.• W2WLR
Annouocinll i he PCF • .•••• ••••.• . . . . . . .•..• WA6PTM
What About Surplu$ Nicad s? • .. .• .•••• •.• .•• . • .WBJlQ
The Phanto m Exposed • . • . . . .. . .• .•• . .•• • . • . . . . . Bach
Harnessthe Wind • . • . •. • •• .• •.. • .•. • ••• • . • . WA lLET
Headphone Jack Adapler • . .•..... .• .•••••.••WA0VHX
Automat ic TlIPing Unit Zl.2AMJ
Evem Timet" With Memory WA3VPZ
Regulated Nicad Charger K7HKL
Instant aso Recall SV1\em W4GKF
Cool ing Your Relays ••• •• • •• ••• . • • . . . • • • .••• KSANG
Hang Ten • . . . . . • . .• . • • • • • • . • • . . . . . . . .• • . • • KBANG
Radio Equipment Insurance •• •.... • ..... .... • WA9PDS
Informat ion Management System •• .• • . . . • • .•• • • K4MOK
ORZ - P-K4 1 W9CQO
VE6 OXer Tells A LI I .•.••.•. .. . .•. . . . . . ..•••••Vf8NS
Run. Sheila. Runl WBIII FF
Roll Your Own OSL Cards ••••••••••••••••••• . . G3WOI
Gl ide On Six . . . . ...•.•. . . ...•••..••.•••••• WB3800
8eat the 800ks ••••••• . .. . ...•. . .. . . .•••... WB9YK R
The Rescua . • • •• ••.. .... •. • • •. . . ...... . . . . .WA6LJL
Call Letter Gouger ... . .... • . •. . . . . .• • . ... . . WB6JYK
ORM on t he Moon? ..... . . .... .. . . . . .. . . . .. • W4NVK

MOBILE/PORTABLE

Keeping the Wind 00-. W88AZP
Drive More ~fely with a Mobile Driver • ••• ••••••• W7JSW
Frustrat ing I he Thieves WB0GG T
Automat ic Autopalch Release • • • • . • . • . •• • • . . . WA 1RT O
Emergency 9 11 System WA2RXO
Cur ing Mobile Noise Miseries • • .•..• . • .•• .. . .. . . G3BID
Add Class to Your Mobi le WB8HE E
Hamming the Buggy Sweepstakes ••• ••• •••.•••• WA 2UOS
Tile Carbon M_I W1SNN
Motor<:ycle Mobile •.•• .. . • . .. ..... . . . . .•••. WA 4LWY
Vehicle Sec::uritv SySlems WB5DEP
Digital T imer Goes Mobile .. ... • • • • • • • • • • • • • • • K70CM
Remol8 Speaker Mike for Your HT • • .. ... ...• • . W20NY

OPERATING

Ten Meters : Dead or Alive? • .•• .... . . . . .•••• .. K2HTO
Repeaters in New Zeltland •••••••.• .. . . .••..• .ZL2AMJ
Talk Aboul OX - WOWI W71DF
Phone PalCh T ips W86MXO
When the Lights Go Oul. WBSASA
WAS. - Easily' W7FGO
Attache" Case Pon able . • ... .. . • • . . ••. . . N4A L!W84SCN
Mastering Network Ope rations WB4EZM
Traffic Hand ling Explained .. .. . . . . ...... . . • . WB2YKG
Try BCB OXI ... .. . . . . . . . .. . . • • • .. . .. . . . . ..WB2BJH
German Amaleur Procedures W8CM15
The DA4FB Siory WB4EWX/DA1KO
Try A Topical CO K4GRT
Try A New Mode! N4KC

OSCAR

Build Ihe Om n;·OSCA R I . . .... •.. . . •.... •. . . ..K20 V S
Gel Set For OSCAR B W3H UC
Build An OSCA R 2m Transven er ••.•••••••••• ••• W2GN
Predicting OSCA R Propagat ion G310 R
Try OSCAR Mobile •••••••••••••••••••••••••• W2GN
Tic Tac TOuchtone ..•... . . . .••••• . . .•••••••.• Vv9CGI
Visua l OSCAR Finder WB2BWJ
Cheap Ears For OSCAR •• . . ..••.• . . . .•••••• • . • W9CGI
Track OSCA R With Your SR·52 . . •..• • • . ... .•.•W6UIX
Try A T·R For OSCAR 8 .. . . . .... ..• • • • •. ... • . W9CGI
Track OSCAR In Real T ime WBlJ
Logical Thoughts About OSCAR • • • •.• • • • • • • • • • OA6AD
OSCA R OX W3TM2
OSCAR Frequency Relationships ••••••. ..•••••. W1ZAW
CalcuiateOSCA R Orbits ••• ... ... . . . . . .. .... VE7BGX
CB to OSCA R . . . . . . . . . . . . . . • • . . . . . . . • • • • . . . W9CGI
Track OSCAR 81 K2ZRO
Bui ld A 2m Power Amp ... . . . • • • • . . .. • . • • • • . .W4MNW

POWER SUPPLY

Din Cheap Reg.>lal ion W3GATn
The Chinlly 12 ••••••• .. . . .••••• • .••••••••• W100P
~ Low Voltage Power Supply ••••••••••••• VE3CWY
Inexpensive Variable DC S\4lply ••••.. . . . ... .. . W9VZR
Wind Your Own . • • . • • . . • • • • • • • • • •.. • . • • • • • •. K8VIR
Pracl ical P.S. Design ••...• ..... . . . . . . .. . . . .. WA6JMM
A Baltery Voltage Monitor Hawkinson

182 Ja"l
44 Fob
46 Feb

148 Mar
92 Apr

102 Apr
173 Apr
94 May
98 Mav
72 Jun

117 Jun
177 Jun

71 Aug
125 Aug
154 Aug
156 Aug
120 Nov
144 Nov
114 Dec
130 OlM:
134 Dec
145 Dec
178 Dec
189 OlM:
204 Dec

50 Fob
102 Feb.. ..'52 Apr

54 Apr
64 Apr
90 Apr

114 Apr
120 Apr
40 Jul

122 Oct
122 Nov
170 Nov

48 Jan
110 Jan
112 Feb
138 Jul

84 ''''
38 Oct
66 0"

104 Oct
118 Oct
42 OlM:
72 OlM:
78 oe

188 Dec
2 14 Dec

24 Nov
28 Nov
32 Nov
34 N~

40 Nov
44 Nov
50 Nov
54 Nov
88 N~

62 Nov
64 Nov
66 Nov
72 Nov
76 Nov
80 Nov
B2 Nov
86 Nov
96 Nov

158 Ja"l
40 F"
38 ,,",

110 Mar
100 Apr
84 Jun
52 Jul

223



Instant PS Regulation ••.••..•••..•.•.••••.•••. W3MR
Build A Brute Power Supply ••••.•••..•••.... WB4QlW
Unique Power Supply Tester ...•••.••••.••••.• W9HDA
Light Up Your Bench . ...............•••.... WA3VGT
Ad justable Bench Supply .. . . . • . ... . . . . • • .... • . . .Staff
Bu;ld a Noise-tree Power Supply .....••.. . . . . . . K4DHC

RECEIVERS

The Minicom Receiver ...••.............. .... K4DHC
H9" Frequency Ut~;ty Converter K4DHC
Yaesu FRG-7 Impressions ............•.•.....•• W5JJ
Reeyde Your Receivei' . . . . . • • . . . .. . . • • • • • . • • • W9VZR
Build A Uselul HF Receiver .•••••• .••••• . .. . . .... Staff

RITV
PRO M Message Generator lo r RTTY . ... . ..• . .. WB4EHG
RTTY? What's ThaH WA6CPP/WA ?PEI
An Intelligent RTTY Station ••......•.••• , •.... K7YZZ
The 60 WPM Conversion ...•.••• , •• " WB2MPZ
Stop That AutOSlaft WA5EVH
Computerized RTTY Takeover' K7YZZ
AIl·Elect ronic SE lCAl . ....••.....••...• . . . WB2MPZ
RTTY Scratchpad Memory •••. , ••..••.•••..•. VE3GSP
So You Want to Get Into RTTY? , • • , , •• , , •• , . , , .. W91F
Design An Act ive RTTY Filter ••.••. . , , .•..••. . K20AW
Moving Display RTTY Readout , .....••••..•.. WB8SWH
RTTY SWling ..•.....•.......... WA2MOTiWT2AAG
RTTY l ocal loop ........•• , WB5IRY
Try the RTTY Reader W3JJU, ClJnnon
Organize You r RTTY Pik .....•. .... , •••.••••• ,W2PSU
Build A RTTY Message Generator .. . . • • . . • ... . WB9CN E
FSK lor the Drake . . . . . . .. . ... . . . .•• . ... . . . WB8DMC
Baudot to ASCII Converter VE 4CM
Digital Group RTTY Micro . . .•. . .. . . . . ... . .. . K2ADU
RTTY Test Station •..• ..•.•..•........... .... W2FJT
RTTY With the KIM , K4GCM
FSK for the FT ·101 , wtiOJF
Build A Dr ift-fret! T .U , , , •.. VE7DBK
RTTY CRT TP"ling Indicator .••..•.••••• , , ...... W91F
Ca$selte·Aided CW and RTTY • . ..... , , •• ..•• , •••• Staff
RTTY RKB- l Rev isited! •. ..••• . .•• " •• , . . • • • . , W91 F
T ry Your KIM-l On RTTY , • . . . . .•• , .. •... " WA5DX P

SATE LLI TE

Weather Satell ite Simulator ...•••.•••• , ••••.••• W9CG !
Predict the Weather' , ••• , ••••. .... WB8DQT
Satellite Upper ••.•.••• " •• , WB800T
Eye Dn the Weather? ,WA4WD l

SSTV
SSTV Test Generator WA6VV l
Double Sideband : Something New? ... . •. • .. . ....K7YZZ
SSTV Slalom Game K4TWJ
SSTV Meets the SWTP 6800 K6AEP
Robot 400 Scan Conllllrtet Details ...•••... . ... WBaoaT
Title Your Pik With A Micro K6AEP

SURPLUS

Uncle Sam'sS..,rpluslist ... • •....... • . •.. .. . WA7NEV
Interest in Mail Order? • .• , , •• . .. . . .•••• . . . . . Anderton
Surplus Goodies Are Still Around . ......•. .. . . ..• Moak
Buying Surplus .•.•• , ..••••••••••• , , •••••••• W20lU
How To Buy Su rp lus Parts •..........•.••... McClellan
Surplus Goodies , , ••....•••• , •.••••• , •••.•.Vill.urigo

TE ST G EAR

The "New" 88 Channel lC-22 • . . . . .• , .•. . . . . . WA60AZ
Mod for the Heath 10 -1 0 2 Scope •. .. ... • ..... . WB4MYl
A Simple RC Substitu tion BOk .. . ... ... • ... .... . .. Staff
A 15.75 kHz Oscillator •.••• , . . ... . . •. • . . . .. . XE lCMB
See Yourwlf Talk , •... ..•.......... VK5YH
You Already HiWa ..., Atomic Frequency

Standard •...•• , •.••.••••••.•.•••••..... WDBASl
DVMs Get Simpler and Simpler .....•••......• McOeilan
The Capacitor Comparator . , ••..••.•• , ••••••• WB4MYl
T he Speedy Audio Counter . • •.. ...... • •. • .... W4JYW
T he Oily Resistor Wattmeter . . . . . ... . .•. . . . . . WA1PDY
T he Easy Ammeter •. . .• .... , •• , . •.. . • . • • , . • .VE3FEZ
Inside the Bird ." ••••• , ••. , •• , •••••• " •.••• W6YUY
Hunt ing Noise .••• , ••••..•• , ••••..•• , ••.•.. W6RVP
World's Smallest Continui ty Tester .. , .•••.•....•• Miller
A look At Soviet Test Gear , .•• , 'N6JTT
S'4ler DVM ......... ...............•. . ...WA5VQK
The World's Cheapest Calibrator ... ... ..•.... .... W9SS
Build A Meter With Class .. , • . . . . . .. ...... . . . .WA4Ul

224

41 Aug
78 Aug

122 Aug
124 Aug
192 oec
208 Dae

136 Apr
50 Joo
96 Joo
32 Aug

216 Dec

94 Mar
56 ...r
72 Apr

1&8 Apr
47 May
70 May

166 May
54 Jun
28 Sep
38 Sop
44 Sop
52 Sop
59 Sop
60 Sop
66 Sop
74 Sop
78 Sep
60 Sop
98 Sop

104 Sop
110 Sep
113 seo
114 Sep
118 Sep
122 Sop
158 Sop
88 Oct

58 Jan
48 Moy
82 Moy

186 Nov

22 Jan
130 Jan

&8 May
98 Jun
64 Jul
96 0<.

192 Jun
170 Jul

74 Aug
151 Sep
152 Sop
2 10 Dec

98 J~

65 Jan
120 Jan
170 Jan
178 Jan

32 Feb
60 fob
49 Mar

130 Mar
57 May
78 Jun
44 Jul
sa Ju l

105 J ul
72 Aug

108 Aug
108 Sop
112 Sop

Ult ra Simple Diode Checker ••••••••.•..... .. .. K4GOK
Sensitive Meters SaIled •.. , .••............•... W6GXN
Find T hat Meter Resistance N2RG
Finall y' A Practical Discrimalor ' K4GOK
Amplitude V$. Frequency .......•...•..... . ... ... Staff
Build the EI Sapo Tester .... . . . • .. , , Staff
Tes t Instrument Saver ... . .. . .... • .. • • • , .• , • • " Miller
Quick Deviat ion Meter ..••.•.. .... ....•••. ,.WA IUUK

THEORY

How Does Your Rig Perform ? .........•••.• ... W6AGX
How Does Sid~ Really Stack Up ? . . . . . • • • • • W86JNN
SWR Myth Exploded Aga in .•.. .. . . ... . .. . . . . WAIJFU
Mea5lHe Your Wasted Pow er , • . . . . . . .. Staff
SSB : The Thi rd Method . .... ... . •.. . •. , ••• , .WB0XY/0
A New Breed 01 Voltage Reg ulators WA7A8V
Tam ing the Wild Beta W3KBM
The R_I Truth About SWR ...........•. , .•.. W851AM
Un<:lerstand Your Pet Rock ....•....... , .•.•... K1 Cll
Beware the Compressor! .•.•• , •••••••• , •.•..•.WBSCGI
Matching Output Transfor~ , ••••••• , ••...••• , Miller
HF 8and$ Expander l " • ...•.Staff
Transmission l ine Primer . , . • . . .. . , ,. " •...• , , Murpt1y
Impedance Matching . . •. . ", . .. , . • . "., .•. . WB5HEQ

TO UCHTO NE

The New Improved TT Decoder Upd~ed .••• , ••• , .W7JSW
h ciling New To uchtone IC ., •••. , •• , , •• , , •• , WAOCKG
Digital Autopatc/'l .••••...• , W4VGZ
Bounceless TT Decoder WA5ACA
The Tcuchtooe Connection WA4BZP
Drake Touchtone Review . . . .• .• .• . ... . .. . . . . WA1JGG

TRANSCE IVERS

A Vest Pocket QRP Rig , • KSJRN
Behavior Mod for the HM-l02 ••.. ..• , , ••. ..•.••.W3VT
Venat ilit y Plus for the HW-202 .....• , .••....••• WlJ 1I
Try These IC-23O Mods WB6GTM
Two Meter Scanne r ... .....••.. .. ....... . .... K3JMl
Try the Mini·Timer WA2UMY
More Channels for the IC·22S ., • . . . . .• ..• . . . . WA4VAF
Try a Scendie-Tulkle .. .... . . • . . ......... .. WA6NCX!1
A Dial for the FM·DX .. . . . • • . . .. .. . . . . .... . . W2PQG
Patch Up Your 101 •.•.•..••...•...•.... . ... K7VUA
Ten-Tee Mods , .. , •• , Kl7lBQIB
Heath HW-2021 Review ....•..... ..•••.•.••.•. K4JEM
Super Wilson ,." ••••.••..••..............•. K4TWJ
Build A ComCoder ......•.••••. , .••• K5UBM , WB5WSG
liberate Your Wilson HT .. . .. .. •.. , •. , .. . , .. , K2HUF
One Cent Channels for the IC·225 ! .. ••W82CBC, WA2HGQ
TheMissing length . . . • . , .•. , .. .•.. , .•• , ...KL7IEP/l
AddJazzToYo urTempo . . . . . .. . • • , •••. .•• . .WB8ZBJ
Spl il Your Ic·ns ..... ...•..... ............WA60MH
All About Trans:e iven ............••• , •.. , •• WB5ASA
More IC-215 .............•......•••• , ....••• K0HPF

T RANSMITTERS

A No Hands Telephone Dialer . , .•. , ••• , ••. , . • WA1PNG
A VFQ for Sicebarders , . , , .. , .. " , .. , , . . , , .. VK3XU

UHf
200 lb. Cookie . , , , WA6ITF
An FM Gadget . , " WA 7NMO
UHF SWR IndicBlor .. ... ....... ......•. ..... W80MR
Microwave Waveguide Deta ils ••........••... .. ... Moak
Communicate On 10.25 GHz •. . .•. ..••... ...• WA3ETD
Minimize Feedline loss , W2STM

VAC UUM T UBE GEAR

The Compaclron Audio Driver ...•. . ......... . WA5SWD

VHf
The Mod Sq uad Gon 220 .. , WA6JMM
An Automat ic 8 C Squalm .•.......• , , .•••••• Mincllow
Discr iminator Output for the HR ·2A • . , ••••.••.. .w2KPE
VHF Noise Snooper , •. . .. . , , . , WA6ClZ
Stop Timeouts! . .. , .• " •. , . . , ...... . . . •.. .. K3vrQ
Wilson HT Mod5 . . . .. . .... . ... . ...•• , , •...•. K4MKX
Ten Watts on 2 •••. , ....••.•.... ........ . WA6NCXl1
()pen New Front ierl;! ••.. , •••.••...•...... .. WB6JN N
Marine Radiotelephone Conversion .. , •• , ••.•.... K8EXF
All About seTS ..... .................•.••.. K6lUA
A FAAR·OUT DXpedit ion .........•. , WA6YOB
A Pt8Ct ica12m Sy nthesizer ..••.. ..... , ... .. .•. WA3SYI
How About 6 FM? . . . .•. , , ••.. , .•• , , •• " . • • W3KBM

44 0<.
153 Oct
136 Nov
62 Dec

140 o«
184 Dec
193 Dec
207 Dec

28 Jan
136 Jan
156 Jan
184 Jan

52 Feb
62 Mar

118 Apr
ISS Apr
.. Mo,

110 May
111 May
126 May
124 Jun
140 Jul

107 Jan
'64 .,.,
166 Apr

71 Jul
75 Aug
79 Aug

160 Jan
172 Jan
132 Mar
152 May
46 Jun
48 Jun

152 Jun
156 Jun
63 Jul
76 J ut
96 Aug

160 Aug
164 Sop
60 0<,

108 Oct
1SO Oct
151 Oct
160 Oct
172 N~

68 bee
138 Dec

40 J~

116 Jan

57 Jan
154 Apr
68 Joo
28 Aug
26 Oct
32 ()(;t

122 Jan

128 J an
114 Feb
101 Apr
84 May

112 May
148 May
64 Jun

118 J ul
80 A",

168 Aug
25 Sep

146 sec
34 Oct



WISTcom
ENGINEERING

1320 Grand Avenue Son Marcos,
Cal ifornia 92069 (714) 744·0700 W17
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e nti , ,, to"'e. a nd

pre ..'" , bea m
~v~t.. m a ~ .. com·

pl ett' low "nil"
rad,alOl On 40.
and 80 It\4'tt'n It I)

common knowledge
that a dIpole Ol

invefl"d 'Yf>t' mu~l

be at 1.... ,1 1/2#wa \l('

lengt h h,gh (120 teet
high on 80 m.. t ..r~ ' )

in Older for It to ~ a

low a ngl,. radiollOl' ,
but \IOU' (' _iShna

lOWe-f. ,j fed "... th
th.. Sluat t flee ­
I,on ,n KlWIiIlTur•••
can b.. made to b..
an optimum low

at d ia to< on
40 . . a nd 80
met.." 1."" St ua.t
~l\.O • un ee

•
::::~~'aa~~ z.•on any lower nc
ma tt ... w ~at t h e SIll'•or tVIX' No m orE.'•hay"""l' "j'pea,anc..
01 deere~ and I·V·s
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Start making bt'IlN
cootacts tn t ho> -10.•.. nd 110 met...
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"ntenn.. ~'tem that

rea lly I<..Gout Thf'
Stuart ~e' t ro",(S

fOWIIl~II . ...,II
h..ndl.. ~ w .. th
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0 0
w '• ..., coni """nl
11 , YOU " ,ll I,k. "
."" , .... ojl.., • )(l

d.y n>onO'y b.< k
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s12QQS

STUAR~LECTRONICS- .,
755 N. MAIN IT.

AKRON, OHIO 44310 S38
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Please send me
your free 'round

the world
expedition

booklet.
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YANKEE TRADER
(Famous oceanographic vessel)
Length 180. Beam 31.5, 1106 tons

9 MONTHS - SHARE EXPENSES

Meet adventure head on. Shipmates wanted
who yearn to achieve for themselves rather than
be pampered aboard plush, pretentious cruise
ships. Share this adventure with a small conge­
nial group in a highly informal atmosphere with­
out regimentation or timetable. In this age of
luxury and self-indulgence our expedition oilers
a unique, exciting opportunity.

• •
x e I Ian

'round the world

Ports of call
Cape Haitien.
San Salvador.
Panama.
Pitcairn Island.
Easter Island.
Rapa. Tahiti.
Ahe. Moorea.
Galapagos.
Samoa.Tutuila.
Danger Island.
GuaCiacanal.
Tulagi. Bali.
New Guinea. Java.
Madagascar.
Zanzibar. Beira.
Capetown.
St. Helena.
Ascension Island.
Rio. Devil's Island.
Paramariba.
Martinique.
Antigua. Exuma.
Nassau.
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Life aboard your big
sailing yacht is informal
Relaxed. Romantic.

There's good food.
And 'grog: And a few
pleasant comforts ...
but any resemblance
to a plush pretentious
resort hotel is
accidental.

Spend 6 days
exploring paradise.

Spend six nights watching the moon rise and
getting to know interesting people. It could be

the most meaningful experience of your life
... and it's easily the best vacation you've had.

A cruise isforming
now. Your share from
$290. Write Cap'n Mike
for yourfree
adventure booklet
in full color.

Come on and live.

know the names of many
more. You'll know intimitely

the enchanting different
mood of each ... and its
own beauty and charm.

A sleek graceful sailing vessel glides across the sometimes green,
sometimes blue Caribbean. The cargo: you. And an intimate group
of lively, fun-loving shipmates.

Uniform of the day: Shorts
and tee shins. Or your bikini

if you want. And bare feet.

Mission: A leisurely cruise to
remote islands with names
like Martinique, Grenada,

Antigua -those are the
ones you've heard of. !lefore

the cruise ends, you'll

@ Windjammer Cruises.
Wl0

- - - - - - - - -
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WEIGHT: 9 .2 ""..
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"",hod_ ......... _ .."""bIe "'Oe-' 110. '90' to.IN" C_......
_ ...__-.-. .....__.. ... . T",-S-. uo c.nv....
eo._p.... _ ''--
FREOUE"'CV RAlOGE ' :TO _ ._512_.
SE"'SlTlYITY ,:JO mY RMS
M"lt . I"'PUT: 4Y _
Ol1TftJT : 2 MH.·51 .2 MH, . 100 m Y RMS
l ",pUT IMPEO MlCE :!>011
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WE WANT TO BUY!
Your Surplus Commercial or Military Test Instru­
ments . Send list of Available Equipment to
DEPT. LR73. T' LT

~MO

Modo'LM·JA
112500

ModoILM·:l5A
$1'7.00

_ LW-1MltH
5151), 00

_l t M·.A
1221,00

Modol LM tOA
I T90.00

_ t M-4OoVLH
1 1a:! 50

SEND FOR OUR LATEST CATALOG
OF TEST INSTRUMENTS AND

MICROWAVE COMPONENTS & EOUIPMENT.
)9-4)9
J9-4 51- 2

ilCeEUOJl!£$

...."•• en. ~ St" P 1'6.1lQ )9-'05~"1

Tt l t StanO C... I S.OO 39"5lS"1
~... . 1 ""... , f1 ang. t... $ 6.00
Hig" ' o l , o<j. ~.ob• • ~ ,, ~ H S.OO

L7

F.O.B. Camden, N.J.
New Jersey residents add
5 % Sill.. tax.

We honor Master Charge,
Ban/(Amer;card/VISA, AmeriaJn Express.

LECTRONIC RESEARCH LABS INC
1423 FERRY AVE., CAMDEN, N.J. 08104

PHONE 609-541·4200
Check or Mooey Order
with order . C .O.Os
e nc l o se 25" deposit.
Open Account to f irms
favorably rated in O&B .
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GET YOUR

NEW
RADIO AMATEUR

•
I

CALLBOOKS

II. ...

--------------------

..

$16.45

$15.45

$1.50

$1.50

Save $1 .50 o rder both ,send $30.40•

Respected worldwide as
the only complete authority
for radio amateur
QSL and QTH informa tion.

• Inl.".,.,_1 Racloo ........leu. PrellU'S'
• RadIO ....... leu. Prell." by Count.-'
• A R R L l't>oneIoc: Alphabet'

• Gr"l ClfCIe ee.",'9S end Chens'
• Intel'N1t' <>nlI1 -0" and ", Stg"" IS'
• WoOd Sta~'d Ti..... ChoIrts'
• Internal."...1 Pos"'1 Inlonnabon '
• World Prel, . ",,"p '
• f .C.C . E.am.".loon Points'
• Where 10 Buy'
• Te~'apM,s· "'bbrev,alions'
• OX Operat,ng Code'
• '" A A l. Counlrle5 Lisl'
• "'I Your Senice _ "'rTIlIleU' Aad.O Dealen'
• OSl Ma nagef5 ....ound Ille World'
• Wo ' ld W,de OSl Bureaus'
• Census o! Aad'o "' rTIlIleuf5 01 l l>e World'
• Teleg,aph Codes'
• AMSAT _ Oscar U"",s Directory'
• 510.... Scan Te levIS ion Directory'
• Recip,ocal License. '
• Hawa,; Inc luded'
• Many Othe, f ea tures '

$13.95

$14.95

., '
'- ',. \ ':;.

o U · S . CALLBOOK

o FOREIGN CALLBOOK

PLUS SH I PP I NG

~LU • • HI~PING

$13.95

$14.95

Specialize in OX? Then you 're
looking for the Foreign Callbook
with over 250,000 calls , names and
addresses of radio amateurs out­
side the USA plus many valuable,
additi onal features of interest to
the OX'r.

The U.S. Callbaok has over

300.000 W & K listings. It lists
call s. li cense classes. names
and addresses plus the many
valuable back-up charts and

references you come to expect
from the Callbook.

See your favorite electronics
dealer or write di rect for tree
catalog to the publisher.

Ill inois residenh o nly odd 5% soles lOX - ----

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ToUI _

"-,
4 <1<1 ' ..' _

Sipta ture _

e". _
lou'

~ul. l;p hd-<l _

CharCO', 0 BankAmniean! 0 Muln Ch.u'le InteTbanl< # -;-;;:::== _
C",dit cu d #____________ EIPintion d a te

RAD IO AMAHUR llb kca 00 I. e
~ I tM'Pt. B 92S Sherwood Drift
~ l i b Blu• • Ill . 600U

.,
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Doel Your Unit Cover The New
Sub-band 144.6 - 146.6 MHz?
Tho FM2016R Do.., PLUS MARS-CAP'"

All Solid State-CMOS PLL digital synthesized - No Crystals to Buyl 5KHz steps ­
144 - 149 MHz-LED digital readout PLUS MARS-CAP,·

NEW!~
THE FUTURE NOW!

FM2015R

• LED .__
• illdI -__ ,_."-• on"3·3/4" .2"

FIIIWC·1 ........--_....
T......ItT_'...

b~' i..

.5 MHz Band Coverage - 1000 Channels (instead ofthe usual2MHz to 4MHz-400
to BOO Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING •
MULTIPLE FREQUENCY OFFSETS. ELECTRONIC AUTO TUNING - TRANSMIT
AND RECEIVE. INTERNAL MULTIPURPOSE TONE OSCILLATOR. RIT •
DISCRIMINATOR METER -15 Watts Output - Unequaled Receiver Sensitivity and
Selectivity 15 POLE FILTER, MONOLITHIC CRYSTAL FILTER AND
AUTOMATIC TUNED RECEIVER FRONT END, COMPAREI. Superb Engineering
and Superior Commercial Avionics Grade Quality and Construction Second to
None at ANY PRICE,

INTRODUCTORY
PRICE

RtJgulilled AC/PS
MocMl FMP&_4R _. _.49.00

• FREQUENCY RANGE : R_ iWl .nd Trensmit : 144.00 to 148.996
MHz. 5Khl steps (1000 chennlls) INCLUDING NEW BAND 144.5­
145,5MHz. MARS·CAP."

• LED DIGITAL READOUT.
• 4 CHANNEL RAM &CANNERWITH IC MEMORY: Progl'lllm . nv4

frequ.ncies Ind reptogrem . t II'lV tim. using lhe Iront Pinel
CQI'lt rols-sc. 1'l .11 or pin Ollh. memory-..erch lor occ upied (cla.edl
chlnnel o r \/Ic&nt (open)channlll,. Inllrfll l Ni-Cld includld to relein
ml mory (no diode mllt i. to w ire or chlrogel.

• MULTIPLE FREQUENCY OFFSETS, Three positions A.B.C.
prOllidild for instlllllion of optiol'l8l c rystl ls: EXAMPLE - 1 MHz
offMt. Dupl•• FrtlCllMney OffMt Built il'l ' 600 Khl PlUS or MI NUS 5
KH z stllClS. plus aimpllll...ny IrlQUlOCV.

• INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN:
1750Hz 1_ burst for ·'whis tle on opeor.tlQl'l ··.nd sub-Iwible t_
oper.llon pos,sible by SImply1Idd1l'lg • ClpecitOl" 1Cl"0SI the tllltmifll ls
prOllld8d. Imetn81 2 poosition lWttch lor .U1otT18tic .nd manu-I
oper.hon, ton. butSl or sub lucbbl. 1_ Pl • Idjustlbl. 6O-203Hz
(100 HI prO'rid8d~

• AIRCRAFT TYPE FREQUENCY S ELECTOR: Largll Ind small
lXMI.i.11y moumld knoOl ..Iect HXlKH, .fId 10KHI stllClS
rHpIIICtivllv. Swilch81 clic:k-stoppllld with. home position lecilttate
freqU'lt'l(;y' charogil'lQ w lthout l'lMd to ..._ LED's whill 6rivitlil .nd
prO¥idn the sightleu .mal8ur WIth full Brill" diel IS standltd
tIClutpmlllt'lt.

• FUU AUTOMATIC TUN ING OF RECEIVER FRONT END AND
TRANSMITTER CIRCUITS: DC output of PU.fld lo .... r. etor d iodes
il'l .11 frQl'lI . nd RF luned circ:uilS providills full SeflSitivity Ind
optimum imermodulation r.jlClion OII.rthl .nli... blind. APCIAUTO
POWER CONTROLI - K88Ps RF oulput const'l'll from bifid edgIII to
blind ad"l . NO OTHER AMATEUR UNIT AT ANY PRICE h.. IheSl

f••tur.s which .r. found in only the> most sophistie.ted .nd
.xpensiWl lircrlf1 Il'ld commerci.1 tr.nsc.il/. rs.

• TRUE FM: Not ph'S1 moduillion · for superblmphll iNd hj·fi.udio
qu. litV second 10 rnml,

• RIT CONTROL: Ulled to improl/l cl. rily when oontleting ItllIiol'll
wilh off frlQ UofI ncVclrrilr,

• MONITOR LAMPS: 2 LED's on fr011l1"l1'l.1 indicall (11 incominu
sigmlll-chamwi busy• • fId (21 Trlnlmit,

• FULLY REG ULATED INTEGRAL POWER &UPPLY: Operallng
VOltlgl for all 9v circu its indlplmdlm lV rllluilled, Mauive
Commercial Hash Fi lt.r,

• MODULAR COMMERCIAL GRAD E CONSTRUCTION , 6
UnttiZlld modules I hmiNl1 stray c:ouplirog 'I'ld facilitll8 .... of
mell'ltlfllf1C8.

• ACCESS ORY SOC KET: Fully _rlld for louch lone. phone palch.
and other IICCISIQI'IIS, InterNI SWItch conn.ctS .1CI'i_ cxrtput 10
inllrnal $pIIker whel'l connlClor IS not In use.

• MULTI-PURPOSE METE R, Triple FutlCtiQl'l Meter Providll
Oisaiminllor Mit". ··S·· RMd.1'IQ 01'1 llIOIiWl Ind Power Out on
Tr.nsmit .

• RECEIVE : Ben.r thin .2Su\1 "l'lsitJ...ity, 15 POLE FILTER IS _1I.s
monolithic crysta l fill,",.nd AUTOMATIC TUN ED LC cireuiUl provtde
superior skirt S1ltocl lVlty • COMPAREI

• HIGH/lOW POWER O UTPUT; 15 _ns Ind 1 _n, SWllch
sellCllt"l. Low~r mev ~ ad justed anywhere betwlllln 1 .fId 15
w.ns. "ully protllCled-shon or opel'l SWR

• OTHER FEATURES: Oyrllmic Microphone. Buill In Speaker. mobill
moUl'lt externel5 pin ICCeNOtY jld. spelk8t jlck,.nd much. much
more. Size 2'n. 7. 7'n . Al l cords, plugs, fUllS. microphone hl"Vlllr.
etc. Included. Weight 5 Ibs.

Mllnufllcturt/d by ontt of the worlrfs most distinguish ttd Avionics m llnUfllcturttrs. Kyokuto Dttnshi Kllisha. Ltd.
First in thtt world with an all solid stilt. 2 mtttttr FM trttnscttiv. r,

11",,_ ....... s_ c.....,

AMATEUR-WHOLESALE ELECTRONICS ~~;:.:_ ._..-
1_: _e---. ""'.

8817 S.W. 129th Terrlee, Mi.mi. Florid. 33178 DEALER INQUIRIES INVITED. f,:;1I:1:'~J

relephone (306) 233·3831 e Telex: 61 ~6828 PLEASE ORDER FROM YOUR LOCAL ~~= ':';.~~"'-
U.S. DISTRIBUTOR DEALER OR DIRECT IF UNAVAILA8LE. I....,2J1·IUI
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The New Sigma XR3000D
Linear Amplifier
Compare!

Features:
Custom computer grade commercial components . capacitors. and lube sockets
manufactured especially for high power use-heavy duty 10Kw silver plated ceramic
band switches ' Silver plated copper tubing tank coil - Huge 4" easy to read
meters-measure plate current. hIgh voltage, grid current, and relative RF cut­
cut - Continuous duty power supply built in ' state of the artzener diode standby and
operatingbias provides reduced idling current and greater output efficiency ' Built in
hum tree DC heavy duty antenna Change-over reravs - AC input 110V or novAC,
SO-60Hz· Tuned input circuits ' ALe-rear panel connections for Ale output to ex­
citer and lor relay control ' Double internal shielding of all RF enclosures 0 Heavy
duty chassis and catnnet construction and much. much more.

$699
2: Day Ai. Shipmen.
Anywtwr. in US
Ai<'port to Airpon 135
AI.-__ .nd '--,i Shllhlly H'lJI-

oFull band coverage 160-10 meters including mars .
o 2000 warts P.E.P. SSB input. 1000 watts input continuous

duty. CWoAm & SSTV.
• Two Eimac 3-5OOZ conservatively rated finals .
oAll major HV and other circui t components mounted on

single G- l 0 glass plug in board . Have a service problem?
(Very unlikely) Justunplugboard and send to us.

• Heavy duty commercial grade quality and construction sec­
ond to no other unit at any prtce!

• Weight: 90 tbs . Size: 9\7" (hI li. 16" (w) II. t 5¥'" (d) .

HOLIDAY INTRODUCTORY SPECIALl
New! Sigma Model AF250L ~
Deviation/Modulation Meter ~W~
FullY C'rti!!!.b.l..I..Comm,rcial Ute
Features:

HOLlOAYSALE

$169
E,wP"'_' ...... _ lIKl'lMoo" lor...,. -,n, _ ll of HF. VHF• • nd UHF btlndt...~ · ....~I '_'I. t

; ' to ..."...... .... MHokty .Easyto...d.1CCUrItl.
~ __ e O'ncl: off 1M - " , .,. " C", 'z ·.,.

Specilicallons: I 'I"
Frequency: t .8MHZ-520MHZ/3 range select (A . B. C. EXT) , A range: 26.5 MHZ-40MHI . B range . 48MHZ-60MHZ, Crange: 140MHZ- 156MHZ,
EXT. range: 1.8MHZ-520MHZ (Need Signal Generator) ..Generous cverrances-Inputlevettt) Through type input level: IW·200W (RFInput Ter­
minal) (2) Direct inpu t level: More th an 80db/500hm impedance- Amplitud e mod ulation degree: 0-100% · Frequency deviation:
0-20KHZ 0 Accuracy : + /·3% of full scale - Intermediate frequ ency: t o.7MHlo Local incut trecuencv (EXT Range) · Measuring frequency
+1-10.7MHZ 0 RFAttenuator: 0-60db variable - Audio signal oscillator: (1)Audio Frequency-l .000HZ (1KHZ). (2) Oulputlevel- More than 1V
RMS · Power Source :ACl tN · Dimensions: H-5W' (t 4Omm) . W· l 0W' (260mm), D-7Y'" (l84mm) 0 Wetght: 7lbs.

$29

SIGMA RF·2000 SWR .. POWER METER
CAl _ sc-. 2CDN­

2lXlOW "-' "'ne- 35·
150 MMI. ~_ do .....

~ oonl.... , ,,. IIF2000 _~
..."".., _ ring 1_

""","", unita. II~2000 it .n
I.....""' ,ly CIII.... _
p,ot ;on. t Qu. h.y

"'''_.u.-"'" ..
-,._~_S-

r twl a 2 1/ 3-".

K/IIII I(I NwOOD TIIII ·7_

~-.
• •

140....... ,.,...._1111
'"'11 . 1011 - .66

FM SC · ' ...
I(DI( FM , _ 1400
S T_
I(..... "d TlIl-7_ .
• Full _n 1" ..... 141
MHr _ubftIy <>< I
MHr. '" .ny MH, "ne­
• se.n " ." 1 MHI/ 2
_ (.clJu..1bl·1 •
ConlJol, . Sun /Hold .
L.1u:t\lD.l..,. eoo KHr
offMI loft. ICI. _~
__ lMHI.~

-*~

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129lh Terrace . Miami, Florida 33176 11_'
COURTEOUS PERSONAL SERVICE- SAMEOAY SHIPMENT· Prices sucrecttc change wtncut notice . :-..=
Telephone: (305)233-3631 0 Teler51-5628 0 Store Hours: 10-5 Mon.-Fri, A21 _

FMT'·l '_T f>1d 159
F""'· 2 Tou<:!l , PM! wilh 10 Numb«"ovr ~ M...-y I"
FMTD-I , C111 o.e.-Ior wilh

_ ........t lVly
,"""" l_l'M:I lUi

5C-12,A ",,,111_1_0 t Nli
FUSC.1 SCII_·_ Any .... . ,n
MAIII$--CAI' ClPl*' KoI· Any "-'_.

Any $plot u
fMOf ·1 QrIIM o,c.on KoI - 2 (D"

"-'- Cryoui1 II 1I ""' •• • 10

•, - •-, :.. .. " "

NEWI6 METER
FMSO-l0SXRII

IIEW CDE HAM III ROTIITOAS­
ReQ .J159.95_S125

Alias 210X-215X and 3SO·XL_ _ ".1",_..
bo"u' _ • 0" ....

Standard New 2 Meter
FM Transceivers
Model SRC 146A Special Sale

SAC I46A ...S31 4
4 Xt.1534;94 .na94,94 _ . NC
USA 2 Oeluxe Bne Chlfqer . $.17
P1~ Leil I ~tr Cl 5t $12
AT 19A ubber Am . nO WhIp . $10
NI -tlds $30

Ae9 $of'3
NEWil l Touch Tone pad Our
completely wi red and PrQ S289
ready to plug in-S69 00

~MOf ·2 1 U HI QrIIM ClIot_ KoI IJMI
er,.t1lIf to !IuyI "0

FU1"(·1 S<.CI __ T_/100HI·
AlIt....- 87 ·203 HI) 115

o-n.r -' IE><U'.) 15
FM 201511 .IocCllMO""

~MPS"'" """ Ax:. PS 1411
FMMC· I Mocr"""" _ ~."'

T"""" T_'lId 411
MA.It$-GI'" es-- IlII . Any ~"Q" ""'.

....., $plot 11
FMAT·I "., W.... ......-....- ....

-. _ "' b"• • . .11 .'5
~. DC C<>«l. "'" 13 50
___ 12 00""""""'liI e.-.. !bl,., 11 00

SPECIAL SALE
FM 144 Acc" I lIfIaIIkDKI
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THE ULTIMATE IN FREQUENCY CONTROL FOR IC·22SOWNERS!

No more solder ing DIOdes everv time you
want to try anew repeater!
lust plug theSynthacoder into the back of your
radio, select channel 22,and the Svntbaccder
takes command of your radio - Giving you
fingertip control of ALL frequencies.

• Front Panel Thumbwheel Con trol
of AU Channels!

• Fully Automatic Invalid Code Control!
• Small Size : 3%" x l Y!" x 6"
• Factory Wired and Tested
• Easy To Install

. 1$69.95\Sale \'r ,C< on y31111)
{Offer ends- 12/ .. .

:~only stpaid
A R I ts add S

E12

Call

, State __

P.O. BOX 2233
1247 COMMERCIAL AVENUE

OXNARD CA 93030
(805) 486-0817

o f'LL BITE! Please send more info .
o I'M HOOKED ! Please RUSH my Synthacoder.

(;E . ---:- - sp . lti. YES, I wou:-:ke to~c:: a Synthacoder for my IC .22S~
I ngmeermg eela les Enclosed pleasefind my 169.95 [Prtce includes postage and I

handling) . California residents add 6% sales tax . Offer ends

I 12/31/77. I
$ enclosed. 0 Cash D Oleck 0 Money Order II Please charge my 0 Master Charge 0 BankAmericard

I Credit card #'-;;========:----------- IInterbank :t

I Exp irat io.nn~da~te:::========___________ II Signature - I

I Name. -;;-========================~~========Add~ss I
\ D Iy Z;p___ )

'---- -------------- ---
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AM/FM stereo
TUNER /AMP C HASSIS

only $ 18,881

•;
•Su rp lus from a computer phone. Power :II

supply is regulated, input of 115V 60Hl ., ~
ou tputs o f ±12V @ ,125A, +5V @ ,15A. ,.
Uses 13) 123 voltage r"9-"ator IC's for :
regulation. Open frame tyl"', Oty, Ltd . '"
Sile , 7,2" l x 5,6"W x 2"H, New. ;
Sh . Wt. 5 Lb" . 1MI10353 . .. 513.50 :r
3 f r 3B.88, 1MI10353 3 ",
10 to 24 V DC, 2 Amp GI'f. p.T 1'01' ~
POWE R SUPPLY KI T C6',1 '"o
A complete k it wh ich pUl'il out 10 10 2 4 ,.•VOC at 2 amp" regu lated, 115 VAC in 0
Can be wired for contanl 13.8VOC, ideal ~

& compact for C.B. Kit includ.s PC card, 0
component. and in,tructions . . just add ~

your own case. Super asa bench supply! '"

,-,S~"c!W~'".!6C'~'C';;:,~6C'@6~"'~'~'''',,"~'c''~''~.l
I 4in1TV G A M E ~

CONT ROLS '"••••,
o,
•,

Our deluxe mod el •••

Line Printer

SUP ER S U R P LUS SAV INGSl

were closed out' Hi, 10.. your gainl Ki ts
are 1st quality, all U,S, made. Cabinets
are vinyl -<:I ad with pre·cut holes, !Till
cloth i, included. Perfect for tho ... do· it ·
yourself ·e..! Two typ... of kits /I'V.ilabl,,:

Super cabine", . ile 21 x12x8" . Includes
8" woofers w!whiller, 4" dome tweete..;
cro ssove rs; damping; hardwa re & in.truc ·
tions. Sy,tems ..,11, for $ 19 B if boult't
ready·to·go, B&F kit price only $69 ,95
per pair . Qu ality need not be oostlyl
1ZU70283 ....(45 llK./ • • , $69.95Ipr .
Ki t No , llCABINETS Only (45 Lb, .1
70B70 197. . . . . .$25.00Ipair

More SPEAKERS & COMPON ENTS
. . . are available throu!tt our catalog'

.

· ·0., , '

~

SPEAKE R SYSTEMS
KIT No.2

Fantastic cabinets de. igned fo r direct
dispersion of high frequency sounds and
wide d ispe..ion of bess tones. Sile' 17x
10 Y.. x9 Y.." . Sold with 8" woofers, 4"
dome twee lers, cr0550verS & instruct ion, .
7ZU70242 . . 135 Lbs. ) . .$4950/pair
Kit No. 2/CABINETS Only (25 Lb. ,>
70870200 . . ... $25,00/pair

Computer .urplus clo", ·out on Singer.
Friden Md , 52 line printer . 100 lines per
minute with 132 ch arocte.. per line max .
The printer is connected to a _ystem com·
puter t hrou!tt an inputloutpu t channel
and may be located vp 10 2,000 wire- feet
from computer using a 2·wire line . Uses
standan-J cont inuous paper form" wi th up
to 5 cop ies and 1 origina l. Power: 1t5V,
60 Hz; 6 amps. Size: 30''''''' x 27"Op "
38"H,

The.., units were wor king & going units
when taken ou t ," ..,rvice. Shipped onl y
"" an "AS IS" basis. You shou ld be able
10 put Ihese on line with a minimum 01
wo rk, and then you have a $3,600 line
p rinter wor king for you a t Ie.. than 1/5
th e cost. Shipped via truck frei!ttt collect
to you , F.O.B . Peabody, Ma, 019£0.
1SF10298 $650.00

DATA MANUALS, while th.y last .
1SF1029B·M $45.00
••Aim availab le are a few damage<! units,
which have broken gla.. cooe". Oamage
appears 10 be cosmetics on ly, S/I'V.5100.
7SF70299.

SPEAKER SYSTEMS KIT No.1

Build your own and ...... ! These k it. are
made up of qua lity com ponents in tended
for u.., by a big·name mfr , (who we can' t
mentionl , Doer $2-million in i""entarie,

SPEAKER KITS

oto 20
DCAMMETE

HONEYWEL
SMOKE

ALARMS

T HIS A D M U.T1 0N S O N '- V A ~ I<W O ~ THE THOV'AN~ ' O ~ 8AAGAI N ITEM ' A V

12"
z Video
•: Monitor
•

•,

l ,i J Key·to·Tape Recorder
: ~: backup. Unit has internal memorylbuffer
", ..,! i'W "" for 80 Or 200 cha r""ter Slo<age. Units

Jtlli sho w charocter , character no" and record
': _,__ .@'~ no. Read bock circuits allows search ""
~DESK TOP 1/0 TERM INA record key, editing, d uplicating, etc.
~ At one ·t 'm. these data terminals were Units were work ing when taken out of

sed k b I k k service and are complet. & ready-to·go,
~ u by SlOC ra kers or eep ing trac bu t may require mino< adjvstments, Sold
o of stock Quotations They t ,ed in to af central system which has now been up' on al'l " AS IS" ba,is only. Manuals not
j dated, leaving lhe.., surplus units behind supplied with unit, ava ilable ..,parat ely.
:! Use this unit as' ba,is for bui lding your Size: 19"H x 2 1"' ''W x 19'1; " D. Tap. not

supplied.
• own compu ter input/output station or to
.. build a compact scope . . , Or simply take We h/I'Ve 2 type5 /l'V ailable :
'! it apart far t he componen ts within Md. 4301 -1 7·track Data Recorde ,. our
~ Sold complete or in parts, prices and Singer/Pertee 'yslem. with display sta - cata log no , 1SF10296 $218.88
• descri,tiOl1S listed below: Complete Manual .1SF70296·M . $ 28.50• tion, keyboard, 1 t rack magnetiC da '
~ t 3" CR T, wim Hi·voll. , upply 1+3315 reco rder. contro ller, .tc, Singer c!O$es Md , 43 11 ·1 1·track aa ta Record.r with
'! vdc; - 1130 odcl, and low· voit supply out its com puter products divis ion and remote data communication channel, our
~ +440V ; +225V; +125V, +28V; +1,2V; the.., unit become surplu,1 Their loss catalogno.1SF10297 . .. 5 248.88
'! +{\,6V; 6.3VOC; 6,3VAC Also · ramp 1$460x l()1'i1 is your uain .. , you can buy Complete Manval ,1S F1029 7·M . 528.50
~ generator card & ,ome drioe Circui ts this super recorder for pennies on a dol . (Manuals weigh 3 Lb,, )
'! 115 Lbo.) . ... , , . . $ 11 .50 lar . They a, a late des ign mode ls of recent All Magnet ic Tape Oata Recorde..
.. t 50 key Block keyboard, with diode mfg ., and are still being ..,rv iced with are shipped via truck , fr. ight collect
~ matrix on 2 ca rds,l5 Lbs. f ,. . .512 .50 t o you . Cus tomer pay' shipping.
=. t Handoome d.", .top, "ope front ca... , PLASTIC CABLE CLIPS OTHERSINGER/ FR IDEN MACHINES SEISMIC SEN~OR/XMITTER ~
• suitable for up to an 11" CRT , overall Unique 12" 'trip, self'Slick backing, \iou A what7! ThIS unique lookmg & ope

r
· n

• ' 0' "9·· 0 I " SO AR E AVAtLAB LE SEND FORCATALOGat i""a l intruder delector!xmine r was ,.
.. Y,wxl<>Vx h,l l t.es.r. .. ,. high, Use whole or cut in lO smaller parts :II

= t Plu l: 3 wire line cord, brown, 7'lg lo r to give vp to 24 . Y, "cabl. clips, Handy' PHONE OR DERS WELCOME! used by the U,S, army to detect troop ~
i ;~:~; 14 wire connector cabl. tor Sh.Wt.80z, 1 K70354 . $1 .25!2 str ips Ban~::'~a~~~:e:t;:~~:.and 2:;~:~~c~:r~~':::~~T:':;~~~ ~
:. t COMPLET E UNIT se. Wt . 35 Lbs POSTAGE : Please add suff icient funds Phone: l6,11 ) 531·5114 /532·2323 pulses on 150 MHz; a built·in dipole an · ~
= 6 NB60336 .. , . •.. • , • . , . .• $29.95 for postage and insurance. Shipp ing $10,00 Min imum on Ch arge Orders tenna; seismiC senso<; & 3 mercur, cells, ,.,
:. t Also available is a complete teetl . man. we ight for merchand i.., is listed at the ,:, B&F ENTERPRISES Weigh,aboullounce,mellSUreslessthan
•• ual covering operatin, ,rocedure.theor, end a each product descr ipt ion , All, 2" ocr",s. Fantastic' Sh. WI. 3 oz . ..
:. d ..'....mbl y (& reassembly>, trouble· shipping i, from Peabody, Ma , 01960, Dept. "s" 1MI70365 . $4 .00 eo ... 5 10 .00 l or 3 0
• shootinglechniques and schematic' Mass. Residents Add 5% Sales Ta x. "r With compl.t. unit · 5 1,00 or so ld ..,p. SEND FOR OUR FREE CATA LOG! 119 FOSTER STREET
:: aratel y for 5 3,50 each. $h. Wt, 8 oz. Or , receioe our catalog in PEABODY, MASS. 0196it
:. WHEN ORD ERING, an order and insure yourself
:: Speci fy pan, u'" order no . 6 NB60336 of a p lace on Our me iling list (617) 531-5774/532-2323

' H ON E O A OE '" W E '-C O ME ' _ (0 1 11 53'·"7.,...·. 3» - BA " K A hl E " 'C A "O I MAST EA CHA"GE , A M E A IC A " E X,,,nS CA " D S ACCEI'TEO"= =

Dual chamber ionilati";:' det';k loi' ...n.e
tiny air ,borne par ticles of co mbust ion in

~ a fire's earliest stage · ""en belore there's
v smoke. Operat... "" 115VAC, UL li'ted,
: $h. WI. 3 Lbo . . 7MI70349 ... 24 .68

I
e
I
o••,
••,
•••:

.. This ",lid " ate mon itor will display 80
• character> x 16 lines for a to tal of 1,280
; characters, These are ready 10 attach to
.. your computer o r CCTV, Operates on
.:. 115VAC, video input to 75 ohm,So .239
v cO,ax connector, Qty , Ltd, U.ed and
.. !1-menteed Sh, WI. 35 Lbs,

, I ~'H~U~'~O~'~"~. """"""""""""~""~.~'~'~'~'~'"!.J~ r
;
a
••o,,
•"
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Frequency
Counter

UTILIZES NEW MOS- LSI CIRCUITRY

-
-

.. _I s- ,.

a ·so """8Xf e' I

l65.31 C Y2 S 1
-

kit$79 9 5

. . $79 .95
1 59 .9 5

. . . 29.95

Y OU' V8 requested it , and n ow it' s here! The CT·50 f requency
counter ki t has more t"lU'" than c o u n t e rs selling for twice the
p r ice . Meesuring frequency is now as "''1' as pushi ng" burton, the
CT·50 w ill automatically p l ace t he decimal p o int in " II modes, gill;1'Ig
you quick, rel iab le r .... dings. Want to u~ the CT -50 mobile? No
p roblem, It r u ns equa lly as well on 1 2 V dc as it does on 110 V a c.
Want super accu racy? T h e CT ·5Q uses the popula r T V co lor bu rst
f req . o f 3 .579545 M Hz for time bue. Tap o ff a color T V w ith our
"dapte. and get ultra accur"cy _ .00 1 ppml The CT-50 offers
p rofessional quali ty at t he unheard of price of $79.95. O rder yo urs
todayl
CT ·5 0 . 60 MHz counter kit .
CT·50 WT , 60 MHz counter , wired and testoo:l .
CT-600, 600 MHz presca'or o p t io n to. CT -50, add .

SPECI FICATIONS
Sensitiv ity : len than 25 m y.
Freq uerlCy ran ge: 5 Hz to 60 MHz , TYpically 65 MHz
Glltet,me: 1 sec o nd, 1 / 10 second, with a u t o m a t ic dec imal
point positioning on both di rect a nd praseal e
Displ ay: 8 digit r ed LED A " height
Accuracy: 10 ppm, ,00 1 ppm with TV time base l
In pu t : B N C , 1 megohm di rec t, 50 O hm with prescale option
Pow er : 11 0 V ec 5 Wart s o r 1 2 Vdc @ l A m p
Size: A pp r ol<. 6" x 4" )( 2", high quality alum inum cas"

Color b u rst adapter for .001 p p m accuracy

CB-l , kit ... • . •. .. . . . .... . . • . . . . . • • . . . . • • • . • $14.95

DECADE COUNTER PARTS
lnd t>des: 7490A. 7475, 7447, LED relldout.
currlrTI limit r. istor., and instructions on an
• .., to build low eosI Irequency count.- .
Kil of .-til, OCU· 1 . .. _.•... _....•. • SJ.50

LED BliNKY KIT
A gr.t It,-mOon galt. whidl II..""...,
Il. hef 2 Jumbo LEOs. UIe lor n..... b....
buttor., or _rning type panel lights. Ru"," on
3 to 9 valts..
Campl". Kil .. •. .. • • • • •. • . . • •. . . . S2 .9S

CO LO R ORGAN/MUSIC LIGHTS
See music com. ali.... ! 3 diffarerTI lights fl ic ...­
with music; or \/OiOi. One light for low. , one for
the milka'9 lind one for the highs. Eadl
ehannel indiYio..ally adj~tebl., and dri.... up
to 300 _ tts. G.eat for part_. blind music,
nile clubl and more..
CamiHI.KiI.ML·' • . . • .• . .....••.. $7.95

SIREN KIT

POWER SUPPLY K I T

Produce. upward a nd downward wa il char.
aoc ter iU ic o f police s iren. 5 wattS audio ou tput,
runs on 3-9 VOlts , uses 8-45 o hm speaker .
Compl.t. Kit, SM-3 . ...... .•..... . . S2.95

eomoo... ,,__,,., __• "'...
___ "s "., 100 ..... _ .s ...
OJ ........ !IO"'v ,_,__ ,,_....
.no _ " " ,_ ,,_........ .. fl .
&-1 v.' ' 8 ' • .10 V(:T,
e- 1'S·31.T ..•......... SOI.K

SUPER-SNOOP AMPLIFIER
A sUpet'-$I!nsitilie amplifier which w~ 1 pick u p a
pi n o-op at 15 feet! Great for monitor ing
ba by'. room or as a general purpol.e test
ampl ifie-, Full 2 watt. of output, runs on 6 to
12 voIn, uses any type of m ike. Require. 8 45
o hm speek....
Complete Ki t. 8N·9 •••••••• •••••••• $4.95

FM WIRELESS MIKE KIT
T ransmi t up to 300' to a ny FM br oadc ast rad io.
USM a ny ty pe of mike. Ru ns o n 3 to 9 V. Type
F M,2 has added su pe r sens it ive mike p reamp.
FM· ' $2.95 FM·2 $4.95

TONE DECODER KIT"__. '''''PC_
.__ 000_ ......_ "00-'
,_. _ , • "67 It """"" ''''
___• __,,_,_••SI(

_._. ..... 1
' .... 2 ..... • ' O /l __ S
IOn_
~••~. fD·' ._ _....... S'....

.,..........••

$11.95
101$1 ,00
rws r.cc

31$ 1.00
31$t.OO
3/$2.00
3/$2. 0 0

"

FER RITE BEADS f---------------1
...11~ .n f.. and _c.
15/$1,00
6 ~ole 8.I~n 8ud.
5/$1.00

•• ,.m.. ; . ~ " ot",,,,
._.. "'''''',_ ~_d.. '.--,-, ...
'" De " Co< c .

SOCKETS
51$1,00
51$1,00
2/$1.00
3/$2,00

CALENDAR ALARM CLOCK
__v '_''''0 d 'or.1< ., d_ t~ _ eooo.
........ " 0 _lI _ '" _ ...'
FEATORlS,
• • 0 " . , "'.. _ _
.~-_--..._..­."_""_._m0'0'" _.._ .."._._........_--­._-
e-.t- It ... _.-.
DC-Il . .. .. _... $301.95

l Ntll . A'Y"" , 001$2,00

TRA NSISTORS
MRF ·2 38 30W V H F
IIIPIII 2 1113904 ",p _
P NP 2N3906 . ype
NPN Po _ T.b4OW
PNP Po _ T.b 40W
FET '-l P F 102 ' YP.
U JT 2N 264 6 ",pe
2N3055 NPN Pow.

VIDEO TERMINAL
K IT $149.95

CAR
CLOCK
KIT $27.95

'..,,,a •.,'..,,,a, •__ ,_"
v .. T. v_ <0.' ...._ ."

12124 ~~." vo".c ~ l>C
. ~,"" ."u'M.," m~ ",",....",.t
• • ,..-... .. e''''_"n
0 , ..,..." ...
. .. , """.. w" ' ,_
· Co ""' ..-..- ~ _,.."'
<_ ,DC" "'.•'

• - a. ,.. _ ... ,_ _.. ~."__ • 'v_ .. __ • ~__
'.. __ .._----_ - ..._' a __• ' .....~__ _

-~''''''"--'.• _ .. » .......-. .. ,.­,_ .._.._-. ---.._.,.._-----._ __.--._--... _ '''' ""n ._ _- ._ - - _--. '.._0_ '-'-'- --- - -._, ~.. _ ..._,_ _' .. ' .•__ ..__. T...

~.·_.. a_ _ ' 0"_"_"--"-

2 meter
Po w er A mp

REGU LA TO R
18MG $1 .49
3 09 k .89
3 09H ..., 9 9
3 401(·12 ..."1:' .99
7905 .L 89
181 2 ~ .8 9
7815 ~ ,8 9
7818 .89

PC 8 oo'd
$ 2.95
T ,.~dDf_f

$ 1.49

741 Dp·AMP SPECIA L

'25" .. .59

l 00 Il .1A 10 1$1 .00

F......., ",iml ....ni d ip wi .h bo, h
Ko. o • • nd 741 """ nurn"""

10101 $2.00

30 watt
T"- fi E d_ C po _

• ...., ""'" 1..,1 il oo-d _' F o ...
W.". in 1o . 30 W ut. 2 ' n f ..- 1 ~

0 .... , i " t OO' 8 "u'. incndibl. "'''••
com9!.'. witt> .11 "0<1$. ;"u'"chont
and "'ta... "" T ·f! . ... v . Co. "'"
inch_.
~ !t ; • . PA 1 $22.9 5

CLOCK KIT
6 digit 12/24 hour

LINEAR
555 S .50
556 . 15
S66 1.49
567 1.49
t45-8 .50
LE O D RIV ER
7~91 .50
15<192 .50

$8.95
0 ... , "'"
,ne'u,," _'d
0' " .... for m..

$2.9 5
as

.".".as
so
ss

3 ,50

FNO JS9 7S
FND510 \ .25 , . PI III
Dl707 1.25 ' 6 PI N
HP17JO ' .25 '-__--'"'-=..::::.:...__--1 2• PI N

0 • • ' ••• , . , •••• , . O PII\I
n."rO.m"'~'t.' . ~

DIODES l KV,2 ,5A 5/$ t .00

5J14Cloek
aescc
1 4$112

'"'1413
7415
7490A
14 14 3

600 MHz
PRESCALER

CHEAP C LOCK K IT
DC'" F••t",..,
- 6 d·4" .· "' l ED
• '200 241"".... '

EK' _ .... ,_ 01 yo....
coun'" to 600 ..... . . WOtka wi1h
all <_''''' Lea .".. H il:! mv
....,..vll\<. S<>« " y "-' 0 '" ""' 00
W....,. •_..,. PS-I B 559.95
X ;>. lI'$I 8 ""' 9 5

Want a cloc k that
looks good enough for your

living r oom? Forget Ihe c;om­
petitor's kludges and try one of

ours! Features: jumbo .4" digits.
PolerOid leos filter . extruded aluminum

case available in 5 c o lo n, quelity PC boards
and super in st ruc t io ns.. All parh a re included, no
extras t o buy. Fully guaranteed. O ne to two hou r.
assembly t imtl . Colors: si lver. gold, black , bronze,
blue !specify).
Clock kit. DC·5 ..... . •. .. .... ... . . . $22.95
Alarm etcc je, DC-S, 1 2 h r o nly 2 4.95
Mobile cloc;k, DC-7 25.95
Clock ki t w it h 10 mi n 10 t imer , DC · tO 25.9 5
AUflmb led a nd tested c loc k. aveliBb le, ad d
$ 10.00

Lt D DISPLAYS

~

R8
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VARIABLE POWER SUPPLY
• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1 %
• Electronic Current limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

ELE CTRONICS

.. *SUPER SPECIALS; "

rc " , FET's WITH
se e, $10 ORDERS.T
DATA SHEETS
WITH MAN V ITEMS.

FSA,,",,'M Ooodo ..." .... 2J$1
MPF162 lOOM.. , RF Amp 31$1
4067J MOSHT RF A.." $1.J5
LM324 0..... 701 0" Am" lI<I
LMJI6P.. Vol' A.. mO" 55
'11555 T,.... 000'. .38
lM72J 2·J7V R.. 0'. JISI
LM701 Com" 0 " "'mp mO'. 6ISI
lMI458 0 ..1741 mD' P lIS'
C 3OB6 5 T,. .. As•., 0" .62
RC n ..... ~I,,", , ... JOW .ro

10/$ 1
Nn,
, ~,

lSlS'
4111
61S1.n,
~"~,
~,

se

FREE

10034 Go,.....,.m 01_
,"".. 'OO\lI'6mA O,odo
' '1400' SOW1'" Atel,h..
''1''543011''1914
SR' SO\l llA e.-. Roe
2'12222 'I'" T, ..,.......
2'12907 PNP T, ..,..,,",
2'l3055 Po".. ~,,'"' lOA
2N39O' NPN AmplSw ~1 00

2NJ906 PNP "' m"ls.. ,,' 00
CPII5<I Pa....' fET ""'00"
Rf:l9' Rf ""- Am" T..n""", 10·25W • J-JOMH. TO·J $5,DQ

565~ T_ , _•., ,,, 0 ,1""', ""'""' ',.... 555 ["Ida..1 31$1
RC4'I>4T~ Dual T,_"" R o' -'6 ,2 '0 30\1 . 200m'" TO.... $2.511
RC419GT~ 0 ..- T,_.., R , , 15\1 • 'OOm... ITO·661 $2,25
BOJa "'''''oom G._.,o< ",n il W W.. ~ Cn""" & 0... $J.75

~lggU TRA .SISTORl '."." $10.' TRANs " r o", U"'".'C',".EM . ..,.. .... ,..", .ISI ...... "" .IIl.... "...
"!CnmM ' 0'" ,,. _. .." "'.... " " ,.,..... I.n'.... .. lIS' ,.,.. .. ""'''' ".' ,..., L.'''''' I.n
'.... • .. " ""' '" "", <>0..' , _" I.",...". ..., ,."lI ,.. ill' <1'0" '''''''TO' ...1,... '0"" " ""' 11.. O/fl ,....., .. '11,.,.... .tI, ,.,... ..., "" '''' ,.,,.." ..
I.... '.,m"._ ....' "., 3lSI L1om. ...1
' .."- 11111 'OU1O .. ....,,, 0/$1 "" 31S1 ,_ I."
,..., .. ,.un .'" """'" """ " .. ,,' o••,..... 'lSI
,.." "" ••"". ..... ......, ," ,M . . .... • ..
,,_ .1$1 , .,... " " 'W>I """"l 4J$1 ,N"',. ...
.._ l/tI I.".. _ lIlI _" lI" L.''''. ...,...,. ,,,.., ,... .. ,....' ' ...... ,on,. 'Il'
,...., "'''' ,..... ...,. ,..,., ,.. .,., "'''''.' m,
".... ,,,., ,...... " , " "" .."', 'ISI , ,,'... 11 .•
,._ "'" ,.".,. Iill , " . .. ," ..", L''''''" I'"
,..... , .,., ,..,... 11.0 ,. .. , .. "" ,."".' <Il ',._ ,til, ....... . NI , , , 1M""." ",....' ,tIO, "'1M '10' '_If _ .... ,."". M
,."', 11/" ,..... .. ,_...... ".. ,.... ... ...,."... "'01 ,.'... ~~, ....., ..... m1i "" lUtJ . .. ,.
,••"". "" ..,n. ."' " " 11 " O'GITAl <C', "4C. ~.1t •,..m ,...... II., ...... "" _ m" ..... ,.,.... '"
,..... ,"" ,...., IIll ...., .,., • • , .... ",. , .... . 3J!l

' ..m .. 3J!l ,..... "'" .._ '10' ••" ,.. '" ,."". " ..
, ..,,, " , "" ... ,,"" .,., ..,.... 11 • • " .." , ...
, . " " .. "" , "" ',..,,. ..'.... ' to , .... , "..,..... ,.- "" ,.".. '/., ••"". ,, ""'" ',If,..... .. ,."" "" ".....,..... JI" ,.".. JI" ,."". ->t , . ..,.. , " "••••.,.. '.""..M .• '."" "'1$1 ,.m, II,••.,." . ~. u _ .....,,"" ,..... ,.,," u. u.._ ..'"".. .. , " ..... ,.",. "" ",- ,.. 0lOI'''. ,...
.. , ...... .. , " " ,.... ..... l' . ,AR 'C·, '''''.If'· U I
" ..... , ",."" At , ."., ,u' ,.".. "... ."'""•. ,..
....... . . ,_ " " ' .H ,.. "."',..TO' .
..." " , . .... ... Ill' " "' , " ," ....,11<. ,.•""",.., ,..... ,..... .,,, ,..... .. .u"',. ,M
. ..." ", ,. •.• , ..... "" ,..... .M II
""' ..... .. , , I .• , ..... "" • • "' . .. .."'"" ,... ..,.., ..,. ,.""., u, ,.'" ,-"ON'''' .. " ,..... '.11...... .... , ". ,.,. NIl ...· ,n....... ,..." '. .....' ".., " ,." ..'.... .

ASSEMBLED $17.95

ADD $1 .25 FOR

POSTAGE/HANDLING

KIT $11 95

MORE SPECIALS: ~
Rc4'950 N ·,w. 5Om'" VOlT GE R<GUL...TOR IC, V 1o

. .. , M.... . .-. H""," R ' ... 'l5V "ppI, '''' OP MP'. , " e,
R"","" """ y ............ Dc 11B_JOV! ..... 2 by"... _"'•
"'I'" 0.,. so-...oo Sd>o""o<'. B·"", mD,' $' .25

RC. ,Ua.... 741 Low·No<.. o" Am" mD,' $I).'"
lM1304 oM My" ,,,,.. 51..00 ~I<"." DIP 0,99
lM2'" 'M" s. ...Y"..., IIF Amp, ,,",., l ;m,...1 O'P 0.99
lN626J Ho' C",,", 0;_ 0 .'\1 • 'm" 0.'''' 00·3'> 1.00
IE NERS-S"..",. Volt... J.J. J .9, ' .J. $.'. B.• , •.2 OOOmw 4~'-00

9.1, m , '2. '5. , e. '6. 20. 22 , 2', 27.", JJ\I " ' 0%1 1 W... J~'.OO

_MONEY_BACK GUARANTEE
_ ALL TESTED AND GUARANTEED

ADVA
BOX 418 1 EP, WOODSI DE , CA 94062
Tel. (415) 851 ·0455

ADVA

___ ....'"_."._~I _ ... ......._~ .... ,1-
_~ PC --.... '- _ . ... do _ ..~ .. mo->. _ 0"" _" ""_.......-

""lie '"00' m _UOo w"" CMOS, fT" OT', ' TL , ItTC, It,"" _ ...,., """ iC'
..... · ~ ...-ion __'" _ ... "' ' .'_m.'_'"""
........... _ , 00 _. __ • • _ PO' ..... , $7...

" ... " ""tAU O ""',....... "' T$_Oh...< ool w"" _ .......
,-,,,. ""'-" ~ ..... ,,__ion '" o.~ _ ~ _ "" ""'"_""'~
.............".". ""." . '-•. $V . ,-.," . """"', ,,, . _ •. 'OV.
~. -""-"'- """'" ......

OTHER ADVA KITS;

' -. DA'" """ts _ "" --. " m. _ " ON' .a.""_',, 00 _ ~, SO .. -._'.. 0"" "" _ .. __ (100
" '" w _ .. "0 .. _ ,. '1.-'11> ' "'" 1<.. ".. _ """.,.e><' 'OO.'_A" """._ '" _ __ ........ __ ""'''''
"',_ ..._- - ,,-,..,. "'""-,-
" ,,,. ''''' ,." CATA''''' ." ""..... ~w ' 00~~,... ~ <redo...... ,.."-
u .....· """' .. -... _ ,U... .."."~,, ......... .,; '"'''_''' u.~,
e.-lo M ".oo,..............~~_ .._ ,'•. CO'" . "._ "odd"' _
,.".•~ _ odd ' '''__. COO d",__ " .00 ..

SPECIALS- THIS MONTH ONLY
1N34A Germanium Diode 60V 10mA 10/S1 LM308H Low Bias Current Dp Amp. Super 109 $0.84
1N210 Germanium Diode BOV 200mA 4/S1 LM309K 5 Volt Regulator TO·3 .84
1N914 Silicon Diode l00V 10mA 25/S1 LM311K Adjustable Voltage Regulator 2·31V 3.50
lN6263 Hot Carrier Diode (HP2BOO. ete.l S1.80 LM380N 2 Watt Audio Power Amplifier OIP .94
f] Power Varactor 1-2W Out @432MHz NE565A Phase Locked Loop OIP .94

(Specs & Circuits included with Fl) $2.00 LM123CN Precision Voltage Regulator DIP 3/S1
DIODE GRAB BAG -Mi"ed eeners. rectifiers, etc. 58/S1 LM147 Dual 741 Compensated Op Amp DIP 2/S1
2Nl06 NPN High ·Speed Switch 15ns 4/S1 2102 1024·Bit Static RAM (1024" 1) DIP $1.15
2N918 UHF Transistor-Osc/Amp up to 1 GHz 4/S1 27400 E FET-Input Dp Amp -like NE 536!J.IA14o 1.95
2N2609 P-Channel FET Amplifier 2500,umhos S1.88 CA3018A 4·Transistor Array/Darlington .99
2N2920 NPN Dual Transistor 3mV Match !i225 2.95 CA3028A RF/IF Amplifier DC to 120MHz 1.45
2N3904 NPN Amp/Switch /1100 40V 200mA 6/S1 CA3015E FM IF Amp/Limiter/Detector DIP 1.45
2N4122 PNP RF Amplifier & Switch 3/S1 RC4558 Dual High Gain Op Amp mDIP 3/S1
2N4869E N-Channel Audio FET Super Low-Noise 2/S1 N5556V Precision Fast Op Amp mDIP 2/S1
2N4888 150 Volt PNP Transistor for Kever 2/S1 N5558V Dual Hi Gain Op Amp · Compo mDiP 3/S1
E112 N·Channel FET VHF RF Amp 3/S1 8038 Function GeneratorlVCO with circuits $3.15
TIS14 N-Channel FET High-Speed Switch 40n 3/S1 8223 256·Bit PROM (32" 8) SOn s 2.89

TO -220 Mounting Kit-Mica in sulator & bushing 1O/S1 Lp·10 LOGIC PROBE kit-TTl . CMOS, etc.
Machined case included - Yi hr. assembly S7.85

SEND FOR ADVA'S NEW 1978 CATALOG
OVER 700 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 13. STAMP.

A24
ELECTRONICS

BOX 4181 EP

WOODSIDE, CA 94062
Tel. (415) 851 -0455
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P. O. BOX 19442E DALLAS, TEXAS 75219 PH ONEORDERS (214112:J.J2401 ON MASTE RCHARGEI VISA

• f ' 0l' 12Ollo .._1·Co_. ' ,. _
• Or-. _ $SO..... ,n_ ..

ZENER Special!
A LL UN ITS PRIME!

Overstocked on these units:
l N3030 1W zz vcn
House no. %W 5.4V

House no. .4W 12.6V

Me COD'S,__ ... 0010

· _~ VI$A_.
• T._R_ S", ....... .

88

SA Complimentary Darlington Power Transistors.
MJ900 PNP, MJ1000 NPN. 90 Watts. Bu ild high
power audio lllTlp$.

HOUSE NO. 2N62B3 TO-3 Power Transistors

with Hie 01 over 5,0001 SOV Vceo. Outper

forms MJ3001 .

Did Somebody Mention Parts? Well, Here Are Just A Few
Of The Items We Have. All Parts Are Prime & Guaranteed!

d
160W NPN Darlingtons

Limited Qty.! - $1.00
11m

Buy a Pair for $3.00! 9 for $1.00,s.m. ",p'"

General
Purpose NPN

House # - 5/$1.00.

MC1351P FM IF, Limiter,
Discriminator & AF Pre-Amp
14 PIN IC. COMPLETE FM SOUND SUB SYSTEM USES MINIMUM
EXTERNAL COMPONENTS. COMPLETE SPECS AND APPLICA ·
TIONS INFORMATION .

2N3569 fairchild \lCI'O • GOY
HI. 10 300. 800MW powe, .
epox y TO_S, lim ihld Otv!

6 for $1.00

Wideband AMP
IC, High Gain

100Khz to over 2OMhl . Good
lOt IF's and low Irequency
Complete Specs!

CA3011

_,_ 00><_
24 ,-, 1_ ._12.

12V"C ~~"'R I", 110 _ .....
_S1.1&

=!l:J:$ 21.50 !1i!id

MINI GRANDFATHER CLOCK KIT
J~It ,ft .... . "" ..... _0' ,... I." I i. " ",n, ~. 'n
Sil"," " , _ will ,.u .o~ 0'" mo.. hma ",,,
RUl lET ~.. , ~. ONLY Compl." I. EI"""on'c
G,..... ,. , .., (;look K" ;0 ,n• •",.Id ,n.. n•• , II
,~. I><'ow lilto<! ' •• '.,n, T... b< IIIlOIt ",obl.m
_ ~... ;1 '0 ,'V and "'""il>< ~ow .">quo 0II<l
._ift01 ing ,hi. clock ..011. ..I T... s..'n.nl
LID _ul......... Motctl,.. Ti" 'I_ ....
... ".'_ onl. "" ' """'k. ' n _,,,....
'ho __,on< ct.;,."....., ""'" 101: 3 ',mn
'''' 3 o·olock!. .- op,_ SOLID
HARDWOOO CASE . ' hO ;, _00 • -'';'.-1-,,-h) ,•• _, .".
• ll.- 4 ' LEO.-
• __ T_ • Out .. .... "" Ot_· .....__....
• $ ",.... _LEOS

· "'uCMOS ......tnoction
• OOIctt""G. _ ,ct.o .... ,, .
• O h"" ........ PC __<II m ilo.!" • • .~H

MG-Ol $39.95
BIAUTI~UL SOLID HA~DWOOD CASf ~Ofl

MG-01 , c.. .. out_ woo-! .... tifti_ /of
cLock. I",,,~,,,, II...,., l'Oft' ' ;1_, Ouick _ .
_ . _"" on !'''''''<lodl '19.95
CHR I$T... ...SlHOllO V SPECIAL; 8~. ..
MG---1l1 .. '_'0< ""a O<>d ..' , ... <010 '0' •
lOW '12,95, Y ..... , '0,.1 co", 152,110, Good "II
1/3 1n e.

Quad Matched
Diodes

Four closely matched lN914 type
d iodes lor balanced bridge or
modulator c ircuits. 0 S

ne sel- 1.00

BUlut lUCKY trtUlllJt:R' 5'...,,,, ... . , _.
_ be Ii_ 'n"","'_ "''''4 om '0'
_ _o. ....., t ... ......- ..
""""... 1 1110-1 W. tdl .Of """,o.ol n_ .... .....
Bu~ Cat....

• Ift...... '_..
odjo II
" ,_ . 11 _ ..",
-.o F_N.·-_ ....,,_ .....-_.
• So..... t,_ , _n_
,0Wy _ tch _ al l
I~"",-

#30 Silver
Plated

Heatshrink
Tubing

sPEC IA L A...,. ""'" _,
"'"'" 01 3/3r. 'Ia". 3116'". l /d "
..... 7116- ....,........ ,...,;.. 12
6"" _ ,O' 1!> _-.I """""

Wirewrap wire with Ky·
oar . jacket. 4 colors
available. 100 II. of each
color.

No' h _ 1o bu.l
c... _ n'od,
G<ut to' V RV '"

We dniI"Id tllil '0 bI. SU PER CLOCK
.-it!l ALL tile 1__ you _'- Quality

double sidId PC ~. make _' "obly
laY. Mobile CllVOCI 0< tooono C12VACI

JIA _O(j Cl.OCKjCAU:"'!JAR A UTO/HOJIE non; AIT

• a...ll.-UOR I It

• " ........ I I I
• 2ll/JIOI3 1 My t _
_ ..= .... I" .......,-.
· ~ .... be"''''''''''._-
• F.-'no CoI.... .-..

~ --iEll'!I're
<m!:IJll!i

OVER VOLTAGE PROTECTION KIT

'OWffl. SUP'LY ACCEnOllllS
0 •• ,,,. J il '" M., 10 ' '5·1. 1 0·2 ~ ". 0·15 VDC l
Ift.'.od".". P•• _ Ito, h,.I.. 112.~OI.. ,

P,,,",<1,.. <II..., ,nfU';oo« IOf '0'" Ul*l~" Oq~ip........ t
T..., '0"-' ,0.<1!"".bl< ',om J '0 30 .0110 o.~01I_
,,,,",,,,11, !"eo. 25A SOl and 1/'OfI> 'h. "",,,,,t 10 pmtee,
""l<"I""'"'' $11 .... 1<1 r.. ,,_ on ""''' ,hOI O<e t,,-,. Oi
,,,,,,I. ""'''I'.ll>hl, w'lh ,Iw PS·12 and P$ 14 All elee t, on'
00' ' ''1'1,1,<<1 D"I I"d and 1'1",,,,,, PC hoa'd, 10,,'e ' OVP. ,)

~H 2.~5
1--- I---....

MC1469R
VOL TAGE REGULATOR tc

v 500MI ,_..,O' .. -.ll~"obl.

.... 'h -"0< "om 3 '0 30.."" _. ,O' 0"'-" I..." ,...
_ ,_. Com<>I<te ..-. _I·a'_ ,.." I _ . $1-l!i _ ....
10J$1 0 , E. ' _;"" _ ......_

............ '0 :10 "'''''''CE'''
2N5590

RF POWER TRANS ISTOR

12V @ 15AcONTINUO US...... __ ............-­
._o~_,'__
_'o••~, ..._ ....
' __0

....""' c.,,_, '.m,"'",,,, ,.,, .-"_,.,''O'."0.
A" "",,, , ......1... 'n<'.","" ........"
" ....' ..m • •
Ou~ , " ,,,,,... ,.....,,_"" '~.,, '

Just what you'~e been looking
for : 10 Watts with 13.5VDC
supply. Frequencies to 300
MHZ. Limited Quantity I

MK-05 MINI MOBILE CLOCK

,PS-14 HIGH CURRENT REGULATED
rtJ-1Il ' POWER SUPPLY KIT

A I,. d,,'v ...-. "'f'!I'Iy
t .......

MULT ICOLORED ae CONDUCTOR

Ribbon Cab le No. 28 wi re
w ith a woven binder for
easy seoeranco . Soper nex
ibl i li ty! Compare our pr ice!

10 ' Roll S2.95

~ffi[ii50' Roll S9.9~5~~m

ThO ......'..., _ boo< ......... _" 010<" "" on ' ... ,....
k., 0"; .. 10 .... _"'_',""' ......_ ....
n~ ... _no__......_.,.
fE"TU~ES.a.-u........ ,_
, T...oOd llo __ ' -........ ....-' _
· ~"od 15-•• ,""LED_,-
• CompIno _Ill__14.... .
• 9-14VOC.40fOW ....
· R-... """ ... •
• EASY . OO ICK #oSS£ lY
· .u ""'_.... _ __ tvou __ ....

-"'• Top ......".""IIod_p1.'odPC_ I__· 1
Oock bowd, '.8" . r =:;...._

",,,-c',-,,,'__d" JI8'• • ,;OS,. g:\1:\1:~~~~

PMOS
Counter Chips
Single digit pre-settable up
or down BCD counter with
7 seqment decoded output/
driver has internal latch, Be
quires +12, 8< +24VDC. Build

$3 95 counters, ti mers, etc. Corn- $4 95 1400')
• plete specs. 24 Pin IC 4/$5.00 •It-- ---'----- - '-----'------ft

WE ALSO SELL A GROWING LINE
OF QUALITY KITS. WE HAVE SHIPPED 1000's!
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2/ '38.

JUMBO DIGIT CLOCK
A comp le t e K i t ( less Cabmet j feat ur i ng :
si x .5" d ig i ts , MM5314 IC 12 /24 Hr.
t ime , PC B oa rds , T ran sfo rm e r. Li ne
Cord. Switche s and all Pa rt s . Ideal F i t
in Cabi net 11

J U M BO D IG IT $995 ea.
CONVERSTlON K IT

Convert small digi t L ED clock t o large
.5" d isplays. K it includes 6 - L ED's.
M u l tip lex PC Board & H o ok up i n f o .

Ki t /lJ D·1 C C For Common Cathode
Kit IU D- 1CA For Common A n ode

~

SPECIAL PRICINC!
PRIME - HIGH SPEED RAM

21L02-3~
LOW POWER · FACTORY FRESH

1·24 $1.75 ea. 100-199 $1 .45 ea .
25-99 1.608a . 200-999 1.39 ea .

1000 AND O V E R *1.29 ea .

60 HZ.
XTAL TIME I"'SE
W,ll en.Ole
D'g,I ..' ClOCk Klls
O,CIOCk·Calenda,
K" SIOOp..-,aI.
' ,om 12V OC
1"",2--PC ee.. 'd
Po...e. Fle.:! 5· 15V
j 2 5 Io! A TYP l

E..sy J ..." . "<>O~up
"' ccu,..cy ..t 2PPM
'TB . 1 ("' d,us,..bll

Ompll" K,' -411
I 9.95

...SSE..8LED UNITS WIRED' TESTED
OllDER 01001 WT (Lf.SS tv , 8...TTERYI
Wi_ I", \2·H,. Op II not 0","",-;'" •

"R H" "1/1-'T.- I'lilA • ;. f.....;f':! .
MO DEL 12 VOLT AC or . \

'2001 D C POWERE D ,

• ' JUMI O .• - REO LEO'S IEHIIOD RE OF'LTER LENSWITH CHRO" E RI"
• SET TI..E FRO" FRONT '11.11 HIDDEN SWITCHES , ' l l l4-H •. TIME FOR..... T
' STYl ISH CH"' HCO"' L GRAT C"'SE OF MOLDED HIGH TE ..P. PLASTIC
• I RIDGE POWER INPUT CIRCUITRY - TwO WillE 10 0 POLARITY HooK·UP
, 0 pTION"'LCONNECTION TO 8UNK DISpL"'Y IU... WI>en K. , Oil i .. c... Ele.l
• TOP ouunT PC 80"' IIDS • COMPONENTS - INSTRUCTIONS
, " OUNTING I R"'CI(ET INCLUDED C
KIT ' lU(;1 .27?5 3 Oil *2595 115 VA *250
CD.. pLE TE KIT ." p_PK~ E'"E'" M ea . • ...C.I

INe. ORDERS TOU~~ :~I>.'N " D'" ADD S~ FOR SH,pPING.
H..NDLING • INSUR...NCE. ALL OTHEIIS ADD 10"- .
...DDITlON...L 11,00 CHARGE FOR ORDERS UNDEII
115.00 · COD FEE 11.00 , FL... . RES. "OD.1l. STA TE

03 TAl .

fill1Hill:l lilll

B.Co,J[ · Sl.!J6

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT

KIT . FC·SOC IS CO"pLETE WITH pREORILLEO CH"'SSIS "' LL H"'R DW"'RE ... 10 0 STEp·8Y-STEP INSTRUCTIOIOS
WIRED ' TESTED UNITS ...RE C"' ll.RUED .1110 0 eu...R...NTEED.

SEE THE WOIlKS Clod lUI
c..., P....v l.. $ I..-d

. 6 8 ,,,. 4·· d.g,1S

. 12 ... 2"" time

. 3 set s...,te"u
oPlug tran"'o<me.
ot!!.pa,1S "'eluded

Ple"glas IS
p,e·cu t & d" lIed

Klt I850·4 CP

S,n 6··H.• 'I:I ·'W,3'"0p,s s em b led

'23~ V'45" .299
'

, VAIl'AlllE 'RO'" ,.. uv
• S"OIl ' ClroctJl'~
• n3 IC roEGULAfOR
• 2"~ P.SS , ......SiSTO..
• W " IIE.. T U""'NG AT , .. .. ..
.IT ' 5 CO"PLEH '"Cl..uOO" G
DIlOl lE D • SOI.Dl II PL AHO
"eEIlGLASS PC 10.0110 A"O
. ll PAR'S ' U U .R. ..S­
'Oro " ER, KIT"S.o' H H
TIlA" S' 0"" U I 2' . C, .. ...
p"oo.o. :100" • • ' ' ..... oncl
, . ........SV. n so

NEW LSI TECHNOLOGY

FREOUENCY COUNTER

. 1)9 915

, " 2.95

"'"

BOX219 HOL LYWOOD . F LA . 33022

PHONE [305] 921-2056 I 921-4425

: ~';!~'i.'
' -:".a.,

KIT ' AL R·1
$9.95

' AL R · 1WT

W IRED &
TESTED

1 .95

OPTOELECTRONICS,

CABINETS
G'u!IO. CIOCkS o. any LEO
OIQ,t,a1 l>' Olecl Cle,a.·Fled
C",ass.s se'~es as 8elell0
,ne'e,aH conl ,U I 01d,g ,t,al

d,spl ,a ys

Black. White or
Clelr Cover

$6.50 e,a

ABINET I
J""H.6%"W.S %"O

CABINET II
2%"H.S"W.C"O

K.ITS ARE COMPLETE ILESSC... I IHET I 1001. O'SPLAV 100 ' 8 00 SP, U
ALL 7001 KITS fIT CA 81.. ETl A" O ACCEPT OUARTZCRVST AL TIME BAS E KIT '

PRINTED CIRCUIT eO"'ROS lor CT 7001 1(,l s Spec.ry lor 7001
sold _al"" ..." " .......,blv"'lo PC Boa' ds . 'e
dr_ J ,be.g l. U . SO'dO, ol.,ed .lind K' ...........
_" com.,...,.." !,ay0u1

AUTO BURGLAR
ALARM KIT

REOOil GIl EY PLEXIGLAS FO R

3".6 '"" 18"

TAKE ADVANTAGE OF THIS NEW S TA T E· O F· T H E·A RT COU N T E R FEATURING THE

M ANY BENEFITS O F C U ST O M L SI C I RCU IT RY. THIS NEW TECHNOLOGY APPROACH

TO I N S T R U M E N T A TIO N YIELDS ENHANCED PERFORMANCE. S M A L L E R PHYSICAL

SIZ E , DRASTICALLY REDU C ED P O WER CO NSUM PTIO N [ PO RT A B L E BAnERY

OP E R A TIO N IS N OW PRACTICAL!. D E PEN DA BILITY . EAS Y A SSEMBLY AND

_ ,RE VO L U TIO N A R Y LOWER PRICING ! .,,995 ::
K IT'FC -50C 110 "ttl COUlttTER WITH CAIINET . P.s. . . . . . C O M P L E T E !

KIT 'PSL-650 . ISO ""Hl PRESCALER NO SHOWltt l 29.95

M ODEL 'FC · 50WT 110 MHZ COUlttTER WIRED. CAL.....••• 165 .95
M ODEL 'FC - SO/ 600WT.. eoo MHZ COU IO TER WIRED. TESTED I 199.95

SIZ E :

3" High

6"Wide

5'12" Deep

FEATURES AND S PECI F ICA TIO NS :
OISPLAT : • RED LED DIGITS ,e- CHAR"'CTER HEIGHT
GUE TI"ES : , SECOND ... 100 1/10 SECOlttO
PRESC"'LER WILL FIT INSIDE COUNTER C"'8'NET
RESOLUTION : , Hl ...T I SECOND. '0 Hl "'T "10 SECOIOD.
FREOUE IOCT R"'IO OE : 10 Hl TO IO .. Hl . I" "HZ TYPIC"'ll­
SENSITIVITY ; 10 .. '1 R"S TO 50 "Hl . 20 M'I RMS TO 10 MHl TYP,
INPUT ,,, PEO... IOCE :, MEGOH" "'NO 20 PF ,

IOIODE PRO TECTED INPUT FOR O'I ER 'IOLTAGE PROTECTION·l
...CCUR...CY: ' , PPMI' .OOO' .... l: ...FTER C"'LI 8R...TIOIO TYPIC"' L.
STA81LITY , w iTHIN ' pp iiI PER HOUR AFTER W"'R" UP [.00' .... n ...Ll
IC pACK...GE COUNT: , 'ALL SOCKETEOI
INTERN"'L POWER SuppLT : 5 'I DC REGUL"' TED.
INPU T POWER REOUIREO : "12 'IDe OR 115 'I"'C "'T SOIIO «z.
POWER CONSUMPTION: 4 w...n s

._.... '0...._1 ._0.·.. '0 '..'...- _ .. . _. .. ""'.'---:~;o'!J_ ,,:,,- -_.....,.,._ ' 0. • _.._.._'CAI."'" .. ,_.. _..,....,,.. ...,."'" - _ ..
~. -. _ ..""' .... '. '''' -..- - '-.-'• ......,0..... .....,.. _ .""e-o_ M -.- _ _ .. e-...,,,-,,, -.._..""' , - -
""""' 000 -a. ,•_ _ •.Of' _ ~ " ....M O ..--_.., __ ..
,,""',_. Of' " . ... _ ....
'......

KIT , 70018 WITH S · s- DI GITS ,
KIT . 7001C WITH 4 • .S'" DIGITS &

2· .a-DIGITS FOR SECONDS .
KIT · 1IXI1X WITH S · e- DIGITS
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•

•

•

' <O T . T - 7 0 0

•

COMPARE
and

SAVE!

$54 95

••

ONLY $16.95

•

,

•

30 MHZ LOW COST FREQUENCY COUNTER KIT
•

F eatu res :
• F r equency Range- 100 H z to 3 0 Hz min., reSOlution t OO H z
• A l l TTL Circui t ry-No teers in t he e yes when r e p la c in g te,
• F ET Input St8ge~Offers h i gh input impedance
• H igh Senslt ivlty - 1SmV typical
• X ytsl T im e Bese- 10MHz for better accu racy
• On Board Regu lato r-No e xterna l powe r supply need..d
• All Ie, Socketed -Easy t o service
• Easy to O perate-No switches to f lip
• Ti n Plated & Screened Board -For easy assembly

KIT INCLUDES: Detailed Instruct io ns (22 paqes} . All parts in cluding transformer (case no t evaiteble}.

PUT YOUR HAM GEAR OR CB IN YOUR HOUSE WITH THIS SPECIALLY DESIGNED POWER SUPPLY KIT!
A lo t of companies offered you this kind of power supply with very poor q uality. Either the ripple is too h igh or t he output vol tage
is not stable. Some of t he m eve n made their power supply with a zener d io de and a resistor! Nobody has ever conside red t he safety
of your equipment. With ou r kit, you can be sure of high qual ity an d your equipment is protected against any fai lu re of your p ower
su pply by a built in OVP ci rcuit.

KIT INCLU D ES : Transfo rm e r, PC Board, Laroe heat sink, La rge fi lter ing
capacitor and all the parts with detailed instruct ion .

$3.00
$3 .00

$19.50

2%" X 2%"
$3.00 1SOmA
$3.00 300mA

PANEL METERS

2·20V@ 1.3A Continuoully Yariable Pow­
er Supply Ki t , Kit Includeo: P.C. Board,
Trand ormer, Power Tran" "tof, Heat Sin k,
IC R"9Ulator & all l~e parts witt! detailed
in.,ruetion, $1295

KOT • T..... •

WIRE ·WRAP TOOLS from OK
Hobby Wrap - 30 $5.45
Hobby Wrap-Model BW-630 Bat-

te ry OP. (less bat t.} $30.9 5

LED's
0 .20" Red 25¢ 10 for $ 1.75
0.20" G reen 30¢ 10 for $2 .50
0. 125'" Red 20 . 10for$1 .75
0.5'" FND503 C.C. $ 1.00
0 .5 " FN D507 C.A. $ 1 .00
O.S'" FSC8000 C.C. $5.00

COMPUTER GRADE
CAPACITORS

6,000 f.J. F 75V 4 .50
10,000 }J. F 50V 4.25
27,000 J.1 F 50V 4 .50
30,000 f.J.F 15V 3 .50
36,000 f.J. F 30V 4.0 0
63,000 J.1F 15V 3.95

100,000 f.J.F 5V 2.00

50mA
10 0m A

PRIME FROM ERIE
10-40p Mini Capacitance Trimmer

75¢ea. t o / $5 .00

OPEN FRAME POWER SUPPLY
5V @3AwithOVP 1 15V AC

input $ 17 .50

CRYSTALS
1MHz $4 .50
4 MHz $4.50

10 MH z $4 .50

TANTALUM
CAPACITORS

1~ 35V . 15
1 ~1 0V . 15

3.3~35V .20
1 0~ 50V .35
22 35V .25

HERE'S A MUST FOR THE EXPERIMENTER!

0.8" 4 Digit Jumbo Display Alarm Clock Kit
Features : ;HI

A. Fa irch ild 0.8" FSC8000 Display Array 4 BIG SIS
B. Fairchild Super-Chip - F-38 17PC ONfl
C. P.C. Board, T ra nsfo rmer, Speaker and all .

parts included (less case)
D. Det a iled Instructions

BOURNS TRIMPOT
Commercial Sin~le Turn ZK 330SP

$1 .25 ell. 10/$1 0 .00
Cer""'t Mil, Spec, Multi ·Turn lK & 2KRJ24CX

$3.00 ell. 10/$25.00

TRANSISTORS
NPN-General Pu rpose 30V 10 /$1.00
PNP-Ganeral Purpoaa30V 10/$1.00
2 N2 22 2 ·Switchl ng 10 / $1 .50
2N30SS· 1S0W Power 10 / $6 .75
2N6059·Darlingto n Power, $3.25 ea.

20A HFE 1k T ypical

PLASTIC PUSH BUTTON SWITCH
J ·188-t Push On - Push Off
J ·t8 8- 3 Norma lly Closed
J ·188-2 Normally Open

45. or 101$4.00

CPU 8080A
ONLY $16 .95

Special f ro m TI
27 16 - 16 K EROM

ONLY $39.95

$19.95

INTER-eOM BOARD
Fully assembled.

Works on 9-15V D.C.
2 speake'S make it wo,k.

With Schemetic
ONLY$3.OC

K oT ", T_,,'"

, I

11/

(X' fo rm er no t avai labla)

$1.95

$4 .25

POWER TRANSISTORS
MATCHED PAIR

MOTOROLA MJE2955 PNP
MJE3055 NPN

10 AMP 60 VOLT 90WATTS
$225 PER PAIR

SLIDE SWITCH
.20 each

10 for $1 .75
10 0 for $1 5 .00

60 Hz Time Bass rc MM5369

CLOCK CHIPS
MM5375AA $4.25 MM5375AE

6-DIGIT AUTO CLOCK KIT WITH ALARM
Fe",u,es:
A. Fai ,c~ i l d O.S·· FND 500 C, X'tal lime b_

Serieo DisP lay O. P.C. Board'. <peaker, IC',
B, Di,play Board may be and all Parll .

'emOle E. Detailw In" ruel,on,

WOW! LOOK AT THIS!
5V lOA Power Supply Kit for your

TTL Circuits!
Kit Includes: E~tra U fge Heat S,nk, Pow·
'f Tr., IC Resula,or. P.C. Board. wi l~ OVP
CoreullrV. 'U T . T-IOO $11 .95
With Optional II I R""lilie" and
Fillering CapocilOf. $14,95

MINIATURE
DPDT

MINIATURE TOGGLE SWITCH
J) SPOT On·Off $1 .30 ea.

1\ J\ DPDT O n-Qff $ 1 .50 ea.
r~ 11~ 3PDT On-Off $ 1.75 ea.
\'<00 Mini-Size Rocker TypeItf IU 'j also avai lable at the same price

~
"",lt. MULTI-COLOR LEO INDICATOR

\M _ Red-Green Colors in one LED
,. w,th Plastic Housing

99¢ Ea .
~ y oltage 2V 20 MA per LED

3" GIANT SOLAR CELLS
The largen. most p owerfu l so lar cells

availabl e. 0.gamp@ 0 .45V.Canba
ganged fo r higher voltage or current .

Spaci,,1 for iust $7.95 ea.
10 fo r $69.95

••

••

•

•

•

•

SPECIAL OF THE MONTH

A N2 14 -4.5W Power IC with SPec. Supply voltage = 13V S2.95 ea .
MH0026 -6MHz Clock Driver $1.95 ea .
6V 130mA A!C Adaptor/charger $125 ea .
0.2" - Red Fairc hil d L. E.D. 100/$10.00
ta-orn Lo pro Ie Socket 100/$16.00
16"f)in Lo p ro IC Socket 100/$17 .00

•

••

TERMS: M OMY Back GUI<n<l ....
e AL,r . "uoo . .. n ADD ' " SA L" T.. "

P'...e odd $1 .00 fo , po,,_ in, ide Calif. . 5Z.OO fo,
Out 0 1 S,. ... 0-."... odd 1O'll. 01 0 «10 ,

Min;mum 0 .... ,$5,00 C O.D. $20,00 fJl,OOh8TIdiingl
STO RE HOURS Mon. ·Sat.. l0.7

•

•_.l_nR~OOPI:=~~T~r~~~~r~I~:~~~!~~
P.O. 8o~ 4201, An, helm CI. 92103

YIIII OU r new location ai '
T21 Z79S W. Llncotn A..., Suite L. Anlh.im. CI. ' 2101

•••0;)1 H 1

•

o
u

••
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Digital Research Corporation

USES
2708's!

$69.95 ' KIT)
L'\lAGINE IIAVING 16K

OF SOITWARE ON LINE AT ALL TIME!

KIT .'EATURES:
I . Dou ble sided PC Board with solder mask and silk screen and

Gold p lated co ntact lingers.
2. Selecta ble wail state s .
J. All address line s a nd data line s buffe red!
4 . All soc kets included.
5. On card regulators.
KIT INCLUDES ALL PARTS AND SOCKETSl (EXCEPT 2108's )

ADD 525 FOR
ASSEMBLED AND TESTED

DEALER INQUIRES INVITED

SPECIAL OfFER: O Uf 2708 's (650 NS) arc 512.95 whe n purchased with above kit ,

16K E-PROM CARD
S-I 00 I I MSA 1/ ALTAIR IIlUSS coxir .vnuu:

Fully Assembled and Burned In

Blank PC Board Witb Documentation

USES
21L02·1
RAM'S,

5179.00

29.95

8K LOW POWER RAM KIT!

1.1 '• •
N

1t

TAKE THAT BILL GODBOUT!

KIT$149.00

PRICE WAR!
For a limited tim e only:

Buy two 8K Kits for 5129 ea.

FULLY STATIC!
KIT FEATURES;
1. Double sided PC Board with solde r mask a nd silk sc reen layout .

Gold p lated contact fi ngers.
2. All soc kets included! S·IOO (lM SAJ/ AL TAI R )

J. Fully buffe red on a ll address an d dat a line s . BUSS COMI'ATIBLE
4. Phantom b jumper se lect a ble 10 p in 07.
S. FO UR 7805 reRulalOr!'; a re prnvided 0 11 ca rd .

*

COMPUTER GRADE CAP.

48.000 MFD 25 WVDC Mallory

53.95 NEW!

TRlb028 UART
~.50

8 puMTION UlP ~WITCII

By CIs . Fits 10 Pin Soc ket.
SI.9S

RCA HO USE #2N3772
NPN Power Tra nsistor. 30 AM P.
ISO W . VCEO·OO. TO-3 . Vast ly out
pe rforms 2N30SS. Reg . List $3.04

2 FOR 51

t'iot:~" ..K STATIC RAM'S N£lJ·!
21 14. The ind uvt rv crandard . 1/'1 PIN DIP. Arranged as I K X 4. Equiva lent 10
FOUR 2 1L02 '" in O~E package! TWO chip... give 1K X 8, wirh data .

T. I. ASCII CHARACTER GENERATOR
TM S 4103 rc. 28 PIN CER DIP. Has
...even b it COLUMN Out pu t for use with
Matrix ha rd copy device s . With specs.

$1.50 2 FOR SU "50 N.S.!

MOTOROLA 7805 R
"OLTAGE REGULATOR

Sa me as sta ndard 7805 e xcept 750 MA
OUTPUT. TO-220. 5VDC OUTPUT.
S ..... each 10 FOR 53.95

NATIONAL S EMI. ,'\t A IOO3 CAMLL Ol:K
1'1111 a kit . Complete tested mod ule .
w ork s on 12 VOC, has o n board lime
base . Sold by others at $24.%. Big .30"
Brig h t Green Digit s. Sa me as used by
Det roit in new curds.

$19.95

EDGE CONNECI'OR - $1.50

27082708
IKX8

EPROMS
Prime new unit .. From a major U.S. mfg .
b..'O 1'1 .5 . acre.... time. Equivalent III four
1702A·.. in one package!

S15.7S each

z . 80 PROGRAMMING MAN UAL
By MOSTEK , the major Z • 80 second sou rce . The most det ai led e xpla na tion
e ver on the workings of the Z - 80 CPU CHIPS . At least one full page on each
of t he 158 Z - 80 ins truct ion s . A M UST refe re nce ma nu al for any user of the
Z - 80. 300 pages . Just off the pres s ! A D.R .C. e xclusive! $12.95

TERMS: ORDERS UNDER SIS ADD S . 75 . NO C.O. D. W E ACCEPT VISA. MASTER CIIARGE AND AMERICA:"ri

EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESID ENT S ADD 5" D SALES TAX.

020

Digital Research Corporation
P. O. BOX 401247· GARLAND, TE XAS 75040. (214 ) 271 -2461

(FORMERLY ORC)

WE PAY POSTAGE!
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: mall III :

: ADD 32KOF MEMORY TO 0 ~ g s MORE COMPUTER KITS :
:YOURCOMPUTER-$475 ~~~~ CPU Power Supply $50:
• NOW YOU CAN PURCHAS E FOUR Of OUR POPULAR 8IC. X 8 • • • •

.... '" "I>II
• ECONORA/1 II t m H["DRY KITS FOR $475 • •• THAT'S 32 K OF __ Gives SV @ 4,1, with crowbar overvoltage protec- •"' .....• " EMORY FOR LESS THAN $0. 00 19 PER BIT! t: ... .... .... tion, . 12V @ ~A, -12V @ ~, and an adjustable 5- •
• ._..:;; : :.; IOV bias supply. Although intended fo r small •
• C:..; : ~ computer systems, t h i s is also a dandy little .

• "'""' .... 0 bench s upp ly fOT dig ital e xp eriments. •
~. ~

• ] g~~ •
: g ~ ~ 10 Slot Motherboard $ 90:
• -e ~ .... <; Includes 10 edge connectors; use as IMS AI add-on .
• ;3 it' ~ o r for s tand alone system. Active, regulat ed .
• ,::;.~ ;:;; terminations minimize crosstalk, overshoot, and .
• l- ;: e, • other bus problems. Epoxy glass board, quality .
• .:g ::c ., -g parts, 5-100 compatible, heavy power traces . •. ... ~ ~ ~ .

Those who know memory recog n i ze the God bout bO<lrd , 0 ~ ... •
•• <I S not just <In exception<ll va) l ue (it's nO secre t ~ : b : 18 Slot Motherboard $ 12-4 •

""'" know how to ke ep cost s down, but as <In e xample , <: ", ...

• o f how to p<lc k extra options into a basic memory ~ .;,: ~ ~ Same fea tures as above, but with 18 slots + edge .
• bo ard . Ext r ils l ike a vecto r interrupt provision :t...... connectors. •
•

• • '" ;:l ;:l •if you t r y t o wr i te into protected memory. Con- l:l = .J:O .,
•• figur <ltion a s t ..., independent 4K blocks (both pro- ~ ~ :s! ~. T.erm.onator Board $ 2n.50:

tec table separ-a t elv] , A s elect eble wd t e st robe G_ <d •• y,. ~ ~ . ", '" .
fo r ei ther PWR or MI/R ITL An all s t e tlc de s i gn . ",=, 0 Add active terminations to your bus, and clean

• The <lbility t o hand le OMA devices. Guaranteed e: . !ii l: up t h e noise, cro s s ta l k , ringing, and overshoot .
• speed under 450 ns (wi t h on-board wa i t sta te logic u S:s g t hat can foul up data and crash pr-cgr-ans . Plug .
• lI.l .......... •

fo r use with 4 MHz 2- 80 ) and gU <l ra nteed current <!l U " into I slot of an 5-100 compatible motherboard ,
• ~ w~ ~ •

under 1.5A (1250 rnA typ) . And of cou rse ... sockets l1.l "' ... ... and you are ready to go.
• for all ICs, l egended board wi th solder mas k, ooe •

: yea r wa r ra nt y on P<lrts . . ._'ve got I t all . RF POWER ~ :
• •• I2A at 50\ duty cycle. TRANSISTORS •
• .OSV regulation, current FIG A •
• limiting, crowbar over - •
• voltage protection . Easy 2NRF -l ($Ji.9S) 2 GHz RF POWER TRANSISTOR. Pd max ~ .

• to bu ild, compact k i t. 250C 3.510', Pout minimum @ 2 GH z 1.0101, Pin 310 mW , •
• Excellent for powering efficiency Ii' 2 GHz 30%. A package. Sim RCA 2N5470 .
• ham, CB, and a u t omot i ve 2NRF-2 ($5 .95) 2 GHz RF POWER TRA NSiSTOR. Pd max •
• equipment from the AC 8.]\.1, Pou t 2 .5101 , P;n 300 mW, efficiency 33%. •
• line. Please include B p<lckage. Similar to RCA TA8 407 . •
• sufficient postage; case 2NRF -3 ($6 .95) 2 GHz RF POW ER TRANS ISTOR. Pd 21\.1, •
• ~ hardware not included . Pout 5.510' . Pin 1.2510', ef ficiency 33 %, B pack<lge. •

:m2V 9JA SUPPlY$~I~ '"1;~j:;:l~::!1;<n~;]:;m1;<;~;i : s:o:; < ,::<~,w,:
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
************************************* *****
: HERE I~IOWJ corolllnG soon~! ~

PERIOlJ/CAL
l' The "Periodical Guide for Computerists" A lot of people have been looking for- .-
l' GUIDE is an index of artic les for the compu- wa r d to the !leath Company !lB ... and we .-

ter hobbyist . Indexed by topic so you .... ill be happy to supply you with 12K
l' FOR can find articles you're looking for of memory for it for $n s. which is .-
.M fast, or research a particular topic. what Hearh charges for their 8K board . ..&.
"?' COMPUTERISTS ~

Covers magazines like Ki lobaud, Byte, This ki t has the same features as our
l' .=:-:... Creative Computing, 73. Dr. Dobbs . ED~, 8 t: X 8 r£.GlORAM I1 n-t , wi t h all static .-
l' Interface ... ma ny oth e r s. Ltd qt y . design, full buffering. s .... itched pro- .-
l' ~ 1977 Jan -Dec 19 76 index (20 pg) $3.00 teet and phantom, our 2 block config- ...

J an-J ml e 19 77 ind e x (32 pg) $:>. OO uration, and guaranteed specs. Al l ~

l' !loth editions f or $S . OO parts warranted for one year. .-

****** ** ** ********************************
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TERMS: Add SOf to orders under $10 .
Please add S\ to cover sh ipping; e x­
cess refunded. For Mastercharge and
VI SA orders ($IS minimum) call area
code (4 15) 562 -0636 , 24 hours. We
accept COO orders if street address
is included for UPS. Prices good
through cover mon th of magazine.

BI LL GODBOUT ELECTRONICS
...~ BOX 2355, OAKLAND AIRPORT, CA 9<161-4 G4
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""''''' '''M. " ,.., '011 110I "" ... ~ ....

CAPACITOR

.' 136''.''"m••­"1)$.
~..
,.~"

.,...
~,.

."

_......"_.. .., .._ ,,,
"""" ..""'" ..,..
-~....... ... ..- ..'"- ..'"...- .........,.. ,.'"...... ,.'"..- ,....- ,.
....".. .. R..... ............'"...... ..'"-, ..- "..- ..'" ._T_

-~-,,,.* 50·'''' ...
.. III 001~' ,Q!i
GO III ,••".. ...
.. III OM 01
.. ., 012,0' 01

""'''M .... ",I... "
' . "", ........... 0U'0aT0IlII

" '0 " "".. ' . "' 1 ,,, '" ..,oo 11 "
" '0 <II , .. rt"
" '0 0' ""'" '" t1._ .....0'....... 1._ _
" 13 ," '. 1fJW 10 ..
" '" 17 ' .ZI'" " "" " " U.... " '7
III 13 " om. 3il lO,. " " ....." .. "
" '" " 'IlI!lY 011 .... n " ,,,,,, OJ '"_ ..........._ ",."..me """"""""..... ,.. _....

O1IstN' l 'J '0 "Ill' ," "
' .QMIt '. " " '''SIN '' "UJ!O"I 'I " " ' 011" 11 .,~

'.'1">1\I " " " '.1\120" 11 "
"Ill\' ' I 'I ,' 0 '0i50I' " "
' 0,..... " " II '. 111'" .'1 .'3
U /ll'I ., •• " • '1lIV ' 1 11

" .."" " '" 10 •.,""" " "
""Iv 11 " ' 1 11M!" " ,<I'7_ :IS ,., 11 '0'''' 11 "

, .., ,,,, . " 'II '. ' '''''''' .. "
, oo"w ,3!i lO " ,,_ " 11
mill\' l;l " :IS ,00/l1V 11 ' I
l!Cl11I>/ 01 " 1lI ' 00':>1' " '"
,'"-""" l:I ,. V ' OOM< .. 1O

""',,.. 10 10 .. l!Cl11'" " "=.-,'" '" 6' It '1M!l' 3' ..

-
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WIRE·WRAP KIT _ WK·2-W
WRAP. STRIP .. UNWRAP ~~N_ TtlOI '0' 30 ~WG Wi re

• A<>I 01 SO ft. Whit. or Eljut :JO ~WG Wi re '.~
• SO~ ' adl r ", 2" , J" & (' . ...,gm. - 'i

D"·stflp(l!d W". . ". C
$11 .95 ..

•

-

• \'0' ~t. • Com.."" Cottlodo lied
• 3-5 "Oils@5millisecond
_ 7 seg...", Mono"",ic
• Oip f'acka",

HP 5082·7400 SERIES

~.­~.- ..".,
••" ""'.J

TV GAME CHIP SET - $9.95
mcuees AY·3 -8500·1 ChiD and 2.010 mhz crystal

(2010 c..,.sW - SUS ..I~Y-3-3500-1 thiD- SUS ".1

n.,.'..,.,.,.
"'""'",,~,..,­
,~..­.~
,.'"...
•••.­...,
"...­....

J1

1918
CATALOG

NOW
AVAILABLE

_......."'"
"·120le' It to
," ..,,, I.'"" .,... ,..
" .,... I"
"., ... ' 01
" .".. 120

EXAR

c;].".. R1hOOl11 ... . ill.. ... ...
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'"''00''''''''',.,"'OCI' IJ '"
"."',,"' ''''" .,_ 1 '"",."", ,..

XA·1206K8 Kil SlUS.....­
WOO" TlIO.

.. .~ "011
"' ·moe' .""
" .l!Clm' l !ll

ELECTRONICS
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1I1l
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DISPLAY LEOS.. ~ • - .. ~ " -•• • ~_."'" m ,. M.. _ __.......
W .".., I.' ''''' ......... w '. M.. .... e:a..- "'__·0.0 w .".., c........_."'" .. • M.... _ ~C.O-__ . , W ,".., e..- _ ..., '" ,. .... .... e--_..... w ••..,
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,,, •• M.... _ ___

w '.11•• • --~-
~ ,. "'" I " . c........_·""'·Do w ••

~ . e-- _ ._ ,. '. ..... . '" _ _ .... -ll.0 W '"•• • tom_ _ -o-
~ ,. ..... " .. _ _ .... -ll0 w ."
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-_..., W '" M.. I~__• • w '.~ .

--~
W •• .... ."" - _.... W ••

~ .. e--",_,,,, w '" ..... 1101 """""" 0:0-."" w .".. .. - -- W •• "m - _.... ., w ,.
••• ~ ..... ,," ~ •• "'" e:a..-_."", W ."_. - -- W •• "'" - _."", W '.........._-- ~ ," ..' --~

W ••..... _ _ _ _ . 1
~ .. 01.'"

_ _ ·m w ••......... _""""""- W ." .,. ~_.... " ~ ••M.... ..'O~__ W •• 0\.'" --~
~ ......_--- W •• .,. - _.... " ~ ••M.. "" __.... " ~ '. .'" --~
W ,..""".,., - _ ."", ~ •• - c........_.... ". •M"" <7<, e..- _ ."" w ,. "'. _ _ I'NO'"fI rn "M.. .." _ _ ·..... ~ •• .... _ _ ...OlWl w ,"M..~" _ __.O D w •• ... __1"",,,'01 w '"

RCA LINEA R
C'3Il' I '.n W<III2
"""I 110 C.,.,.,
Col3Il31 n. C.QIIM

""""" , 30 C"",""
Col3IIIOO n o CAlO(I '
CA3053 1.10 Coo,,,
<AJoIO '.'1 ""'",
""""" ' .2' """ 30
l;.I.JIlOJ .. ""', ..

c.<JilIl' ,.., =

1021-A HOW"'RD "'VE. . S..... C"'RLOS , CA, 94010
PHON EDRO£RS WELCOME_l41Sl S9Z_8097

.... Ad _ . ..~ _ Goo<! Tlw\I D_

kIGIiIO. .. $I.•
"-'._,- ~'-'-'..._..- __...- ----_ - .' -
l-~;-~!·~·~·;-~~·~-~:;:;'~·;·;-~·;' ;·:·:;·;I,;;Ri~w;;;"'imr::.,"Gf:~::;;;:i:_i"'''' om _

n'UMn"". -""U(.OT"" .... R1AOd1 M m•
_ ..... U "","'IIITI .. - • ._- . '--,-~_~_..-.- _ _......._-----""--... ........_...._.....- ..-_ _._._ .._--_ ..""-----.---_.... - -- ......_".. ._._,--,_..._----=~ .._-...-..-::;,=- ... ..._... - - _... -".. ,..__..._ .

IOIIlHII9..H I m. ... '"..lr'uiUlih .......... .. . .. _ . ...... _. __.. __.._._, _- - . , . ,_._.._ _.__.-._-- _ ...-_.._ - --. -- ..__.. ...-11I' ..... ........ ii ,1i :;.:;=-,;,..=:::.:".:..~"--"-'- _._"- - - ""- -.--"._."'- - - ""--c.o.·Ol _Ciiiii .... ro,,,,,. ...•___ . ...... .. 0_-_........ _.__._- --""
"". ...m .... y... ,.. O'IlT'" ~oc:" .._ ..~.. ...__, "' ._,ro ,_
,"',~~"... """',_ ""',""'" 'or. ....... " """'''''''''' 1-3.1115

It SOLDERTAlL _ l OW PAOFIl[ ITiNI SOCKETS.. •• ~'''• '," 'I·" .'." ", ..
IIII!II! " ,. " •". • .. " •• .. • "'" .. " " ' 0- • " •"- • • " •• " " ..

'" " • " SOLDEIlTAll ST~N DAAO ITIII)
". '" "

,. - - ". ,. • ...." • " • •• •• .. '"'" .. " • •• '" .., ..,.. .. .. .. SOl DERTAlL ST~NO"'RO IGOLD I

" ,. • " - - ,. ,.
'" .. ",,,~ • ,

" " ", '. •'" • • " '. '" ,. '"'" • " " .,. '" ,,, ..,
WlAEWA~P SOCKETS lGOLD) U V£L #3

•• •• • • - - ... • • "" ., .,
" '" ". • "" ,~ • • " ... •• ." ,,'

'"
.,

"
., •• ," '" ••

" " " " "
., n, ." ."

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST...- " OI<y ,,- 10 ()<M " ()<M
ASST. 1 ,. l' ()<• ... .- ,,- ••• lI. ....n ... ~ .....

••• .-'.- ..-'.-ASS T. 2 ,. .•- ..-~-
~O~ w_ <t. "An ... . "I'CI

",- w_ w •• ''"0'"' "ASST. 3 ,. ,,.
'" ... .. " . '14 wAn ... ......,. ,. n . ,. ...

ASST. 4 ' " ." •• ." '" '. ' 14 ...n ... . "I'CI
". ,.. ,. '" ..

ASST. s .., w w ~ ,~ '.. " • • An ... . .. ...
'.. '''' ,.. •• -ASST. 6 '" - ". .. .. - '" ....n ... . .. ...
•• ... '. ... ,.

ASST. 1 ,. ' " ,. ,. ". ... " . ..An'" _ III'C1

ASST.8R tccfudes Resistor Assonments 1-7(350 PeS.) $9.95 ea .
1lI,___ 0.-. _ u.s. _ 00Ir _ SIlo... . 2It _ ... 1St III><nIo lot 1m Co'''OOCtl_ 1Iftl_ _ Mill\<. 11100 Tal 00" .. _ .._ ~..II.lM

W!7400N TTL -.,- " ""'1211 • s",,,tIOII '"so,,,,,, " so,,,,. • ""'I" •.'- " """'. • ~"' ''''.
,..'- " so",,. ' " """3' •SO,""" " S.'"'' • SO"'e<' •.'- " SO,,"" '" SO"'... ".,- • .,..

" S."''' 1.11
$0'00" " .,.. • ..",.,. ,..'- " SO",''' " ;''''100 '.10

"'.. • ",- • S.74''''' ."SO'''ON " "'.. " 50"''''' ,,,
,."'". " SO"'" ,,, ,.,,,,,.

'"SII '''20 • s,,_ ,. 8''''''10 "SIll"" • ",- • 5"",11/I ,
,''''''. " SO"". , ,.""',, ,
'""". • "'''''' • s.m ,.. ,.
SO"". • SI<"1llO • S.,,,... •",- " .... , 50""" ,.
SO''''''. " .'- " $/I/"1I2fl •" "11fO • "'- "

S,,,,,... '.5'"'''' " SO,..", '" """3&' ,..'... • $/!7<,1XfO '" SO"'. ".m
SIl"'" , 8""'0," " SIl'''''' ."..,..,. " ""'000 • .."',." ,."- " SO""" .. so ,,,... '""- " SO"'I.. " $10""" ..,.,.. • $1<'"'''' " ..",.,. •
SII"l" • .."''''' " $1<"'"'" •. '''' " S,,,"t>o " ..,,,... 1.l1",- • ,.","'" • ..",.". ".,.. " sr."",,, '. SIO'''ilIIO ,.
SO"", • S,,,.,,,,_

" '"",,'''' '""'.. • SO""" 1." .,,,"... ,".,.. " '.'''<l'N ,. SIO"'" '"Il",..... " SO"'O' ,,, 50"""" ,.
'"",,\0 " 50 '''... '" SII"''''' '""'.. • SO"".. ". S."",.. •50"'" • .."'". '" .,- '"",.. • SO""•• '. SO""" ••.'- " ,."",.. ·" SO'''O\IO ."
SH"'" " SO"',,, , .'- ".."w. • 50'''''''' • 8''''_ "...",." " SO"'''' ,. g'''<J<I" ". N7.... • """," • SO'_" ""'.. " S'''''iI6N • .,- , ,,
"'"".. • SHI"'" • S07..." ,,,

20% 01"""""'10. 100e- 7400',

CMOS- " ... " .'- '''''_.
" ._.

'"
•• w ,.- • -, ,. roc"... '"- ,,' .- '.- " ,--- • ... " '.. •.." • - " ,.. •-, ·".." • ... '" '.. ,

t~" • ... ,. ,"'" •.." • - ,. ' 0(:1< ,..... ," ... •• ,~ •... 1," - • ,~ •-, • ... • ,~, 1.".." ,,' - • ,~ ...." • .." • ,~, 1.1$... • .." • ,~ '.... ' " ... • ,~ ,.-, •• .- ,. ,~ '"... 1.11 -, • ,~ ,.... " .- • 74010' ••-, " ... ,. 701<:'" ,.... • W,,_ "... l OC' ''' ,.... ,,,
""',""" ... "'"'' ' "- • """'" ,. ,,,,eo
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""'''' ,. 7<1; '.. "... • ... .. ~. '..- • ~" ·",- • LINEAR .... ut-,. • ,-, ... """"" •,!OlOtCO .. ' ''!0001.'' ." lM''''. •- " LltlOOT-,S •• ,,,,,,.," •... ,. ....,...'·11 •• "'",.. •... • "_~. '" '-""'. •

-~ • ... •• ,,".... •,- ,. ",3Ste_ • .,., •- '. '" ," ""303' •... 1.10 .- ~ " ",... ".... •• .,.,
'" .'- ,.

"""C, '" LII3". '. LM''''''' •"01"" • .~. ,. ' '''''00 ,.
'-"'''" • ,.- • '10':1>'. ,.
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'" ,M"'" '"lM" "" '. _.
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.... )0101-$ •• ... " ~'"

,._.. •• ,... ,. ~'. ..
"w " 7' L500 TTL "L$'" '.,- • "...,,, ·""w " "I.S" • ,...Stell ••
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tM336Z ReI.....,,,, diode
Preclsl"" 2V ,.f....,'" to b.......d willi MM7(C93S-1
DVM chip.
tM336Z •• ••••..••.• , . . • • • • • . • • • • • • • . • • • • • • •$l . 40

n.. MM7<lC93S """~ ....ivr*l to "'h", 7 _,..,I
"",It;pl.~ed LED dioplay> dl•..:fl, wi'" .... aid of
__ I dj~; 1 buf'-' ond _ , ...i.r",,_ Undoo<
c_i lian of """mIIl-, .... _11_ output will go hlah
ond dloplcry will ,«><I ->OR <>r -Oft, "->ding ....
wh.lh lnput "",11oge I' pooi ti .. <>r _ " ... In
..<kll .1an to thlo, Ill. """'• •ignifioont digi t I. blanked
"'"an _0.

~3I -l
Jll ...... OVIII _ "'~"_$1 ••,,_

en. 5V(TTl) _ supply;. ' .-1. o,....t1"l1 willi
"" iool_ _ Iy "II..... III. """" i"" col poolll"" 01
_II 01~"" ..,I~ . n.. liS" 01",- 1"PUt ......
i, _ tiaolly • ......,;..... ""'" oo.IIpoJt "" .... ,Ign pin •
If .... __ ><wly i, nat ilO..........Iy _ poI.-ity <If
..,Itcov- -r boo .....-""'<1.

A " ",I """""e" l",, inpul ond a con ...... I"" campi. ..
oulj>ul are Included
FEATURES:
o Opoo... " "", . ingl. 5V wppl y
a Con"*,,OVlo+l . 999V
a Mult lpl..... 7~1
a Pri__10 dl,. ct ly
a Na •..-1_Iii"" cam_t....,..-.,
a Mecli_lfl'Md . 2l»nl!C<II'l-.I""
a All i....... """ """"'" TTL _'ibl.a In_I dod< ... willi RC ...~ '" Goi_

.~_11y

a No 0"-1 odj" ......,;.-1
a 0 •• ,"' .... indiC<Jlw<lby _OF1", -QFldiop&.,.

rwocling""" OFtO """""
a .......10; I"""";,, _Ii"";..,. "- C<II'l willm.rod

-:zoo Volto

-

.~ '" '-'-­..__ ....- --"." .;.. --::;.... .,:: ..----_ ....-

AH'UCATIONS:
a t.- coot diglto/ __ lUfIPly ...........
a tow -' dlg;tol ... Itl.......
a tow -' d'lIi ",1 par>ol _ ...
o Etioooina'" """log ....Ilip...,ing by ...1", __ .V'O
-~o Convwl analag trconoduc.-. 1......._,_,

dl..,lac.etI'>.n'. elc.) 10 digilOl tnInIduoon
MM74C935N - I • • • . ••with specs • •• • • •• •• ••• S16 . 98
Sj>eco ""ly 'ar 7.C935• • . • • . . . . • • . . •• . .• •• • • •$.90

n.....-.-.o fo ... by an intwnol_lllGtor. n..fr._ 1lC)' 01 aoeillator caobe ... by an Ie...~ _ill"•.,.. oon be '*1_ "- _ ..,,,, I
fro",•••<, _ .~ ..1"11 .... _I ec ~.

" tq__ <Ntrwt i, ....11.01>1. . It I, I + , to

__ !hot cor- """ b... IGbn 10 syrocl i • • <1;,11
_Itip with .... 'VO ..,.,-.i.... ti..l"ll to .11.1-
__ nol to _ """,ty r". i ,"

Th. MM7<K935 Monolit hic DVM cI,c,,11 I, """,ulad ur..t
",i "ll , to"d,,,.., c<Wl'll'l."...... lGry MO SlCMO S) t.chnology •
A 1',,1.. """'ulal,,,,, anal<>g--to...tlgl tal con""",,,,, t.chn'­
q.. I, UMd ond ..... ul, .. no -.<Iamal pr. d ,l"" """'p"".
"'10 . In add ltl"" . III i, ..d>nlq.... oi l..... t+.. .... 01 a
..~'" ""n_ that i. II>. _ polari ty '" II>. lnpyt
""Itag••

w. P<I)' .....10'" "'1"","9 on 0 11 ...-. 0_ $10 US, $15 Iot.i~ In US Iun<lo.
1'1_ add .><Ira lar 11 1"1I d "" '" ai, mai I. be 11 11>00 r. fund.d. <:lrd...t
und. SIO, odd SI I>ond Ung. PI_ add 50(. in oo. Moo et>orv- and
~ "",-'co c.ardo _ 1_ , (S2O "" nl", ,,,,, ). re i""""""' -,. boo
pleood lOAM to S:30 PM doily, Man Fri . Call (602 ) 99$-9352.

0.."" __vi.. -.l tend ....... !co" <IOJI ....., A"...

"".d wi'" ..... """. I", . 1""""""le 10•

H.. _.-.nl W.·... """""II
into our ..... ,-I"" to _)'00'

b...... o..d< _ ..... .-..- ond
t.l.p- .
n-. "" pl"ll _"111 111

•.•••••••••• ••••..••••••.•••••••••• •1-0.112

,n._ ,".- - .- -- - - • " ----
~

" -._-- •• ------"- •• -'___··c " -000__ -

" " ~----...- T~'.. _...,.. ~

• • -Dited~~. j,., 2S0969 """ II + led n><IiOi.

o Sl>t<:lIi ed 13.6 V. 30MtU O>coroct.l.lics ­
Output "- - 12 W ( 1'£1'1
Mi"i _ Effici...cy •~ (sse)
~ ,,- • ••0 W (CW)
M,nl_ Effic' ency • .5O' (CW)
M·· I'bw. Gco· 10 dl ( 1'£' & CW)

o O>atoc...b ed for Slngl. Sidebanci and LorIjPe- Signa l """,lift ...
Sill""l """,li fo .

Appllco.i..... UtiI1 .lng t-·te",,1Mod<tloti""

2N5301 s.- l.-ny
2f)(1N.(QV 30A N PN li lican _ ..... in T0-3 . P.-It.ct lot "­
Supfoly pall . 1_. _ by Motorola lot giont """""'...~
...... 0_ .,ad<..t~ . r- taln .
21'45301 (HouR Markl S1.23

MRF475 NPN SILICON RF POWER TRANSISTOR

HI Vol!<lll. Hi Pow... NPN
G . E. D56Wl 110 1-400V, 5A NPN tr<>nth .... In T0-3 C<IMI. Used in
HarI.""lal doell.cli"" dri_ lor col", T. V. '" any hi voltage hi 1"'1..
en...gy appl ica"""".
D56Wl S2. 55

• • •••de.ig..... ",imadly lot In ,1"Ii1• •ldebond li""", _pHil..
OutpuT appllcatl"". In clt lz bond ond alii., carnrn..... i..,lion. equip-
"""" _linp 10 30 MH• •

ffi~[fffiJTl
SaY<;

2S-IOC.,.
.'".~
.~

' .F

1 8 0 8 N. 21TH AVENUE

PHOEN IX. ARIZONA 85021

tRI -t€k.mc.

10-2(

."."..,

."1.51

,...,.
.n
.n,..,

1.60

1.Dw ",,,1;1. DIP Solde. loil (Tin )

End ;g.... ,h:td«>ble an .100" -.....

1_9 lo-2~ 2S-100
.rs .15 .14
.18 . 17 .16
. 20 , 19 .18
.27 .26 .25
.29 .28 .27
.35 .34 .33
• 36 . 35 .~

••2 •• 1 .010
.60 . 57 .S3

SKT..(l802 8 pin
10I0214pln
1602 IOpln
1802 1e.>ln
200220pln
2202 Z2pin
2M12 24pin
2802 2e.>in
-4002 oIOpin

G . E. ,ANEl METD:
A~"" ,...."' .. 01....... In.n G.E. -,~
He-lZONTAl UN E. _ I 50-1$70' I.
0102f1V_1e. »"_fG",. 2hol.
_ . Cotolago Ior.-. than $20.
er........... in booet willi t""d _",.. _ '-
CE-2OVM•.••.••••.••••••••.. ••••• S12 .7S

l al cl>ing R Relay
Mlnla lay ", ith 2 aoil. ond larohing ......
lIM _ coli , 0"- , ar..-.. c,,",",,",
In _ coli j,., __Iw f....,c Single pol••

lingle Mtow C<l!*'le. P. C . Mooonling . lcoted '"
13.SV b<It ""'""~ "" 12V.~
.Yl·1201C••••••.•••••• --- ••• $1•.(5

3 !A..I Wi .. W",p Gold

200 Vall. 30 Amp MIDGE
HI c.........1 brldilo In r.d­
anp" l", <:oM . Hen lnlO9,ol
hCDt ...."',,1., dl.c lar l>nt
eO<llinp. An o ......t""k ot 0
la'ge eq"lp1Mnl ",an" lact ·
""" brinp, you ° bcoreoln

""'" 0/com<>uo s.nti_Cond"etar ""'''''1''''' ..
MR_223OM•• • • •• • •• • • • •• • • • •• • ••• • • ••• • • • •S2 •00

WET NtCAD CEllS
1.2V 0011. ,n t,,,, ~ .,. ,.ctong"l", ploo"c
C<>M . R--....:I ""'" eq"; pmoon' but O . K.
Juo. acid dl.tilled _,. ...... chorve.
T_ .i z.. 10 cho.. " ""' .
1. 5"""" 11<>", • •••• • ••• • • •••••••• $l .2O
2. 0Arnp Iio<o' $l .69

1'01"'1 ... I"'porl _nium POW'" tramhlar in TO-66
Used In """'y I..porl<ld tape and ,.card pl~. etc.
2S1367. • . . .. • • •• • • •• . . • . • • . . • . . . . . . . .. . .. . $1. 50

SINGlE 'NO

IVlllVING""".<: .u: ,. ". ,.. 'O.
1(1' ..... . 1.51 1. 6 2 1.72 I.if 2:aI' 2:1i
tloP • •• •• • I .()'( 1.76 ,." ,... 2.21 '."2.1' ·· · · · · 2 . ( 9 2 .69 ,... a... '.'O ,."

POU8Lf END
2.76 ,." ,." ,... a.ao 3.51
3.01 3.13 3.2( a.se U 3 .81
e.ss (.75 (.9' 5.1 ( ,.,. , .n

HIgIo ~l.,. toei "" IC', ond PC jn' .. _ ...dl......
Ch.d: ""'",..;_ lioy- 1"" will _ ""'Y I1:I-TEI(
i. last "-1"lI 1_ ;n Ie ood<....

•

•
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ALDELCO ELECTRONIC CENTER NOW OPENI
Kits, Books , Boards, Magazines . Special 2102LI 8 fo r $17.50 . 8080A CPU Oiip $1 9 .95 . We stock OK Battery Operated WiIe Tool

$34 .95. O K Hand Wire Wra pped Tool $5 .95 . 7400 res CMOS, Timers PLL's Ie Sockets. All kinds of tran sist ors , rectifiers and d iode s. Plus
othe r electronic parts.

A dd 5% (or shipping. Add $ 1.00 t or order under $10.00. O ut of U.S.A. send certified check or money order, include shipping costs.
,

BUILD TH E W7B BX PROGRAMMABLE KEY ER . OOLID STATE PARTS WITH rc SOCKETS $42.00. WE CAN SUPPLY THE FOU R PC
BOARDS AND COMPR EHENSIV E CONSTR UCTION MA NUAL _ AL L FOR ONLY $29.9 5.

Aldelco presents a ~ 11Wbatter y operated

Frequency Counter & digital clock kit in one cabinet

Using a 0 .4 Display this un it is switchabl e from Cloc k to
Counter w hil e continuously keeping t im e. Th e cl oc k can be
wired eit her 4 Or 6 d igits end e it he r 12 or 24 hour t im e.
Small siz e m ak es t h is an attractive uni t fo r Auto or 80at use.
It operates on 12 VDC Or fr om 8 AA Nicad bat teries (not
supplied) with a buil t ·in battery c harger. Optional Plug· ln
power suppl y allows charging and an opera ting source fo rm
11 0 V olts AC.
Comes complete with Cabinet. Ins tructions and all parts.
Kit $99.95
Assembled 139. 95
11 0 Vol t AC Power Supply 5·95
8 General Electric or Gould AA Nicad 8atteries 17.95
Frequency Counter w it h Memory in pl ace of Cloc k Same
pricing.

u.o On
regula' TV...

F,e<l\lerv;y Counte,
Typical 100 Hz to 4 0 MH.

Ac<:urllCY OO5%סס.

only $6.95 plu. S 1.00 . hi""i....

. . .+",.~ .;/

1t! 'SI:~1 ~ ~ :5r 3 2
-- - - - -

PLUS- FREE
3 push sWitch... and choice of green.
blue Of amber filter.

also good for marine and aircraft

un "

Covers 420 MHz amateur band . Works
on u nused T V channel.
Kit $39.95
Assembled 49.95

Spec ify:
5,oliiVoh

"12,,,28Vol,

.&00 mA 'OIJU' .'o"I.. , u,e
e u nen, li m ;, ; ng and

'ho,...1pro'..,tlon .

Variable Power
Supply Kit

MOO El "'L05 '
Sox b'\l .5 <I..~,.y LEO. ,n.n . ,,, ,.. b_ ~I••" ...b,n.. ..~h. ' "
"on' ioU.. , G'.., fo'. h. m 0' b ' <tOf.,., Sot on. <'ocl, '0 GM T
t ho oth.. ' 0 Iocol "m• . 00 he 14 hou, torm., "" 0"" dodo."" 12
ho ut on t ho ,,'ho,. FlOO " f t ho <10' . b . to' ' 0 ,Il ""n<l
Eoch .,....... "'n"O~.<1 ""''''''' ' Cob'""' m_...... 2"''' .4"''' •
9"'''. Com~ "', K.. $44.95

MOOEl ALlll '
Fo,", ",""" ,3 n, , ..... <I..~ c. "., " . n . ,,,. .. ,.. _~ b'"
'... Iud f,o"' 101' W,II d ..~ _.t,h. p"",, ot • " .... on. "'"
. ..., '0 " "", . Cob'n" 2"''' • r' .9\4'· , Com"'., . K ~

U 4 .!l5.

1\10,,1
2 DualDigital
12-24 hour dock kits

~~'l'l---------,:::-::----,
Ham TV Conve rter

$19,95

.. 15

"""""."
ss

'"'""..
I ~ I" 99
10 1o _ 99

'"""es
....lD

es

"•

400 "I ..
l ..ott

5_"
10 .... '
50 .., ,,

200 MH, TOIiO $ 12.35
4(1(1 MH, T060 5.1iO
175 MH , T039 1.40
400 MH, T039 1.25
115 MH, TOIiO 6.30
115 MH' T039 1.35
1/5 MH'MT71 05
175 MHz MT72 1110
175 MHz M112 10.25
175 MHz T039 1.70
175 MHl MTn 5.40
115 MHl MTn B.45
115 MHl MT72 10.95
115 MHl MT12 12.30
115MHl MT12 16.30
1/5 MH l XlO6P NP 6.1iO
I~MH , XlO6PNP 8.50
1/5 MH, Xl tHi PNP 10.35
1/5 MH, X106PNP 20.00
50MH, X51 2.15
27 MH, T05 6.42
50MH, T0220 4.65
50 MHz TO 220 B.97
50MHz XBI HID

,ow
' .OW
' .OW
'.OW
'.OW

''''' .OW,ow
,OW
U5W.'"".'".,ow­. ow".--,ow
.OW
5.5W
,OW
,OW

ALDELCO KITS

ZENERS

RF DE VICES

I NI 46 ,oINI,9
IN4I1S ,o I NH 64
1NS333 '" I NS318
I N1910 '" I NJOO5
1N330, '" I NJ34D

lN l05~

2NJ904 or 2N3906
l N5496 Or lN6 lDS
141 or J09 14 P,n OIP
\ 55 T, m. ,
IN914 1N4148
INJ4 INOO 1N&4
CA 3018 0 ,1 Amp

lMJ09K von R'")

2N'><01 1..,2NI$831
2N1369 ..
,.6103
lMIO!! "' J4 1M,n DIP Op Amp
14 ", 16 p," IC So, l " ,

2N2816
2N3315
2N3553
2N3866
2N3926
, N4421
2N5589
2N5590
2N5591
2N5913
2 N 6~0

2N0081
2NIiOB2
2N0083
2N6D84
2NIiO!I4
2N6ll!l5
2N60!!6
2N6ll!l1
GE28
GE46
GE215
GE216
GE226

BRIGHT .3 FLUORESCENT DISPLAY
Same unit supplied as or iginal equ ipmem in man y new auto­
mob iles . 12 volt DC • Xtal timeba... . 12 hour for...... t •
completely assembled unit . d ims to comfortable viewing when
car lights are on . Iow standby power consumptioo.

LIMITED SPECIAL All for ONLY $21.15.

Blinky Flasher Kit
PC board. 555 & all parts works on 9 vollS ­
$2.50. Mouse button - $1.00

LOGIC PROBE KIT
Aldelco i$ now the sere
distr ibut o r o f t he
DIGAPEAKE . A logic
probe kit. Now you can
buy direct and save. Probe
measures logic 1. logic O.
and pulsing circu its con­
ditions formerly sold for
$14.95.

SPECIAL $11.95

ACCUKEYER KIT Sim­
ilar to the famous ARRl
Handbook version. Kit
includes PC board, IC
so c kets. IC$. speaker
$witch and all parts and
instructions.

ONLY $19.95

ACCUKEYER
MEMORY KIT
Adaptable to many kevers .
Can sto re 2 canned
messeqes of 30 characters
each. PC board IC sockets.
ICs instructions and ali
parts. $19.95

CLOCK CHIPS
5313 3.49
5314 3.49
5316 3.95
5315 ., • .• 3.95
CT7001 ..... . • • 6.95

• NEW IMPROVED
ALARM CLOCK KIT

Digital alarm clock e Six big ,5 d isplay LEOs
• New on board AC Transfo rmer e 12 Hour
forma t wit h 24 hour Alarm • Snooze
Fea tu re e Elap$ed time indicator,
A natura l for cars, camper$ and mobile
home$. u se on 12 volt de with optiona l
crystal time base (not includ ing cabinetl

$ 19.95

• CRYSTA L TIME BASE KIT $4.9 5
Cabinets In sim ulated walnut grain or black
leather $4.95
Plastic Cabinets - blue. black, wh ite or
smoke $3.95
REO CLOC K FILTERS $ ,60

12 Or 24 hour OIGITAL C LOCK KIT uses ,5
display LED. 53 14 clock chip fits our stan-
dard cabinet . Freeze feature $18.95

; " .;~.....;:..;.:......".' .
. -/2 ·'-1 3
.. .
. "", "... , " . .

Nat ioN! MA10 03

Actual Size _ 1.75" " 3.05"

100' Spool Grnn #30 wi re
Wrap Wire $2.15
OK Wire Hand Tool
WS U 30 5.9S
WS U30M (modified w rap) .6.95
Battery o p e r a t e d wire-wra p 1001

BW 630 Wraps # 30 wire 34.95
Uses 2 C Ball. nOI inc.
2 Gene ral Electr ic C Batteries
and plug·in charger ..... 11.95

• RECTIFIERS
2 amp 50 volt 20 for $ 1.00
2 amp 1000 volt 10 for $1.00
2 amp 1500vol l .5 for 1.00
10 amp stud 50 volt .. 1.50
10 amp stud 600 volt . 4.50
40amp stud 50 volt . . 1.20
40 amp stud 750 volt . 2.05
100 am p. stud 200 v , 8.50
BRIDGES
2 amp T05 50 volt 35
2 amp T05 200 volt 50
2 amp T05 600 volt . . 1.25
3 amp. 50 vall 50
3amp. 4oovolt 1.1 0
25am p.200volt 1.50
25 amp. 600 volt 5. 50
25 amp. 1000 volt 8.50
VOLTAGE REGULATORS
T0220 Package $1 .00 each
Positive Negative
1805 1905
1806 7906
1808 1912
1812 1915
1815 1918
LM309HT05 .•• . . . . .• $1.10
LM309K T03 1.10
LM12314 pin OR T05 . . . •55

• FETS
40673 1.55
MPF1 02 55
2N38 19 35
2N5457 50
2N545B 50
2N5459 55
2N5485 , 50

• DARLINGTON
MPSA 13 80
MPSA 14 40
2N5306 50

• SCR
C 106A 55
C 106B 65
C 122B 85

A2
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S.D. SALES COMPANY
8K LOW POWER RAM · $159.96

NOW-THE ULTIMATE RAM BOARD Fully assembled and tested . Not I k it .

lmsa i -Altair - 5·100 Buss compatible,
uses low power sta te 21l02·5000s lully

32K FOR $475.00
buffered ()Il board reg..J laled, quality

"'( MQIl " C",""CITV ,NTlllfillCE CAl',,"LlTY
pl,ted throu!tl PC board. including solder
mask. 8 pos. dip $Witches for addre1S select.

ME_ V ADDIIISS'NQ
e-........___..

MEMOII Y WIIIT( Buy an 5100 compatible 8K Ram Board and ....,- - - - .
""OTECTION UP.j'i.de the same board to a m.ltimum 01 - 4K LOW POWER RAM KIT

II<. , ... . :Mil . :1:2" __ 3 K in steps of 8K at your option bLmerely Fu lly Buffered - on board regulated - re-.... MU 115 ..'" 101 _ purchasing more ram chips from S.D. tn' AI POWIIl REQUIREMENT$______ Utokno
• !P-I.r.nteed price - look at the features _ ' IJVOC _ ... oc duced mwef" consumtpion utilizing low

P IP_.dll PC __
~ bui lt into the board. "IJVDC -... DC power ll02 - 1 SOOns RAMS - Sockets

..... __ .... ntt__ _ 11JVDC _ ... DC ~rovided for a ll IC's. Ouality plated throultl- - - ~ PRICES START AT 5151 . FOR 8K RAM KIT ...- ........-....- C board. • Add $10. for 250ns.._...._'.. --.. Add 5108.00 for each additional8K Ram ~-
(__ ill

RAM operation..- *'''' _....._ ..._" '" --'" --- The Whole Works·$79.95,m 1'''. :12". £8" . .." 80ard fully assembed and tested lor 550. extra. Mt _ V...ectSS T.Mt
__ ~11' ...... 11"

8K FOR $151.00
.,-

~. ----_. --..~T_ .. _ MUSICAL HORN
()M ,__ ..,... _ .,., ___ - u~

Z-80 CPO BOARD KIT - Complete Kit $139.
_.__. It! ,S-.__ o,I ,
~o...o - E_ ... ' ..... _O" I'<_ _ v......-- " ..,
-.... _ Noo... Oomo _ " nk ....._ - _ _ $onI -

CHECK THE ADVANCED FEATURES OF OUR Z-80 CPU 80ARD , "-n<lwln 10_ ___~ - Y_ "- ...

• ElIPIf"lded set 01 158 esnocnces. 8080A soltware capabili ty. operation To.. ~ ~ 'n ..... _ot T... _ _ _ _

• from' single 5VDC pcwer supply; a lways stops on an Ml sta te. true sync
B.__ R_ "_

CAR" BOA' "11 HOME "11
• generated on Cilfd la real plus teew-en. dy namic relresh and NM I available. Spec::ial Design

e, ther 2MHZ or 4MHZ operat ion. quality dOlJble sided plated thrau!tl PC Case $3.50 $34.95 $26.90
• "" board ; parts plus SOCkets priced for allIC·s. 'Add 510, e" lr, lor Z-SOA ch ip
~

which , 1I0WS 4MHZ operation. 2-80 chip wilh Manual - $39.95 Jumho LED Car Clock Kit
DIGITAL LED READOUT 6 DIGIT ALARM CLOCK KIT fEAT\JRES

$16.95A. _-'--.5.nchLEO.......

THERMOMETER $29.95 Features: Litrcnix dual 1/2" d isplays. Mostek
8. IoKlSTEK _ 50250 _ s.- _ "",,,.

- c. On _~ lWKosion uvs....__.

Features : Litronill du al 1/2·' \
50250 supe r clock chip, single I.C. segment D. 12 o< :M ............ , .... "'"""'.

~
driver. SCR d,gll driyen. Greatly s,mpil lied E P..t«1 to< ..... boo... -".....,.

disp lays. Uses Sihcoaill LDI31 *~~.. construct ion. More reliable and easier to bui ld . f . PCbooO'd_oI' ...... (_ ...1'.....
single ch,p CMOS A/D eon- .. ~~ Kil includes all oecessev parts (e"cept casel. A..", ""'ion _ 51 .50

vener . K,t includes a ll nee- ~ll' ~ Xlmr optional. Eliminate the hilS'$le - avoid ACllfM.. _ Sl.SO
essarv plIrlS {eKcept casel; . .,, ~ the 53 141 Do not coni"'$! lhe Nl)f1 - Alarm

Bowmar 4 DigitAC line cord and power ... ",,. ... ~ kits sold by our compelition! SI2.95/kltsupply included, 0 ·1490 F --- ACXFMR -51 .50 CaseS3.50 LED Readout Array
5 Digit Countdown UtIIlty- 6 Digit General Purpose or 4 J UMBO .50" DIGITS ON ONE STICK!

Darkroom Timer Kit $44.95 Computer Timer Kit $29.95 WI TH COLONS & AM/PM INDICATOR- - $3.95
' "'"' '' ~ .' ... n o "''' '''O IoV'. c,v",' ho'", .. U •• coo "' '' ~,........ ~o"." S0391 CO~h '"
con"'''''' ", . "•• '0)0' c.~n", 0"0'" " ,,.,.. . ,01< .....' . coun" "" ' 0 59 ,.,,"~,... 59 .99 oooon," ."... Full ~., Lltronlx Jumbo Dual

e l SSH ....... .., "m.. " 0.1 _.nOO,.c;~ on
","Vlt" OOn"o"'" 1/100 00<0"" OCcu'ocv ......" .. on 11 5V "'C0'hom 0.1 oo<on. '0 .. m,n,," ' 0.' toe·

on . l ....'IlW "'" 'nc'u••' ,. can".' 12V OC .u""'V, ..... " '0 ,'mo ..I*"".",. ",,10.... .. ,. "c O..nn. Digit LED Displays.' 0"0 _'O"<-c . ",, ' .... tu " " "'0. '00 '" "" ' ''00 "m•. .~ • M 1.0."" '0" dom""",."on,.--- .nco, ' v.\, 0' . ' h•• •ou'o", .n'. 00""" ",PO" ''''''" ''. ch... "",,,". Ofc , T,m. cOmOu'" 'un,,"on. ," ,..,on I Iv C. •,,,,,. .. c.n ... .u'h ..... t!,., ,.,., . "'n. .. , oo"c"<on,. ""'0 10 ,;m. 'uc" .. '~h "m•• on "'oorom,. •"b ."""nOt ..... c'"" DL 722 · C.C. DL 728 · C.C.0" '" O""O" """.. "on. Uto 'n .,t,".n, compu", co""o"'" .....01•. Roo" ••" 'WO 0"'0'" c"'M.I, '0' DL 72 1 . C.A. DL 727 · C.A.

(p
10 "00'. 0' '''" "' .."".. ,..V. All n,,_ "."1..",, .n. c"" con"o>., All n. .....' V po,,, ,no,,,,.... 5po" 01.....! ."" 'n'''"...... SO"' ,,, ."'on " " "lo $ 1.29u.' do.i.n "".. S3 .15

~ RAM'S'CPU'S'PROM'S Low Cost Cassette Interface Kit r- Microprocessor Chips. ....,.
21L02 . 500NS . . . .. . . . ..... 8/11.50 $14.95 t::n: ,iI 8212 · I/O port .. ... . . . ..... . .. 3.50
21L02 · 250NS . ......... .. . 8/ 15.95 Features: K.C. standrad 2400/ 1200 Hz. 300 o. I ~ 8214 - P.I.C ..... .. .......... 12.95
2114 - 4K . . . . . . . . . . . ....... 14.95 Baud. TTL. I/O compatible, phase lock loop. ~ - -: 82 16 - Non Invert 8us .......... 4.95
110l A - 256 .......... .... 81$4.00 - ... # 8224 - Clock Gen . ........ .- ... . 4,95
1103 - IK ... ...... ... ... . ... . .99

22 pin connector. f eeds serial data via mtcrc. 9::.! >J -. 8226 - Inven 8us . . . . . . .. . .. . .. 3.95processors I/O pons and Irom cassette taKS <:»MK 411 5 · BK ......... . . . . . .. 19.45 recorder. 514. 5 PIO for Z- 80 ..... .. . . . . . . . . . 14.95
74S 200 · 256 ...... . ... .. . . ... 3.95 CTC lor Z-80........ . . . . . . . . 14.95

8228 Sys. Controller ..... . . . ... . 8.20
-jl DISC CAP -JF.

* -JF. 1000 MFD , 8251 Prog. comm. interlace . . . .. 10.95
ASSORTMENT 8255 Prog. perp. interlace ....... 13.50

Z-80 includes manual. ......... 29.95 PC leads. At least Ie39MFD
f iLT ER CAPS 8820 Dual Line Re<:r ..... .. . . . .. 1.75

Z- 80A includeS manu.1 ........ 34.95 10 different values. 16V Mallory Rated 3S WVDC. 8830 Dual Line Or .. .. . . . . . .. .. 1.75
8080A CPU 8 8 IT............. 11.95 Includes .00 1., .01 , ElecUOIri)C ~ri!tlt style with 25 13 Char. Gim. . . .. .. ... . . . . . . 7 .50
8008 CPU 8 BIT ............... 6.95 .05 + other standard 151S1. leadS. ManV pop. 8838 Quad 8us. Recvr. . . . . . . . . . . 2 .00

values 601$1.00 ular values. 4/$ 1. 74LS I38N - ll8decoder ..........99

JOY STICKS! RESISTOR * FLAT PACK

*
8T97·Hex Tri·State Buffer ....... 1.25

1702A . I K . 1.5us ..... 3.95 or 10/35. 4-l ooK ASSORTMENT 5400 SERIES 1488/1489 RS232.............. 1.50
2708 · 8K Intel . 45Ons......... 14.95 POTS PC leads "'_""'i~

TR l6028 Uart ...... .. ..... . .. 3 .95
5204 · 4K .. . . . . . . .. . . . . . .. . . . 7.95 $3.95 each.• ;/. A good miK of lor $1.00 :tl
825129 - lK ................. 2.50 vllues. SPECIAL! Counter ChIps27085 . 8K signetics 650ns ....... 9.95 .2. i . 2001$2.00 .-.

P.C. LEAD * POWER RESISTOR ITT PART NO. MK50397 6 Digit elapsed timer.... B.95
'" QUAL * DIODES SAJ 110 MK50250 Alarm clock .... ...... 4.99..- _AG"'E OUA~ lN 4 148/ 1N914 150HM IdNl for electronic MK50380 Alarm chip ...... ..... 2,95

.........If'U. OlFf U. E" " AL 25Wbl
1!1'234 ..... 1filX> 1UII1' . Ttno. '~2 DDR' CLAROS AT music circuits MK50396 6 digit up/down counter 12 .95-- -- 7 stage lreq.divide". MK50024 digit counter . . . . . . . . . 8 .95

75c Eitch 49c each MK5021 . Cal. chip SQ. root ...... 2.50

5EI9 S. D. SALES CO. An(..._._.co.
60DAY MONEY

BACK GUARANTEE!
Call in your Visil or- MlIliteTcharve NO COO"•. HlIA$ RES'OEOtTs 1000 " SALES

P. O. BOX 28810 -A in on our Toll Free Watts Line : T.xlIli Residtntl eal1 Collect : TAli. 1000 5... Of OROER FOR I'OSTAGE I-
HA"O"'NG. OROERS .....OER S10. ADO 1!I'c

DALLAS, TEXAS 75228 1-800--527-3460 214/271-0022 52 HA"'OlING fORE1G'" ORDERS _ uS fU"'OS
Dealer Inquiries Inyitedl ONLY'

Choose $f. Free Merchandise From*Asterisk Items on each $15. Orderl
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1N914
1N4005
1N4007
1N4148
1N753A
1N758A
1N759A
1N4733
lN5243
l N5244B
lN5245B

DIODES/ZENERS
100y lOrnA
600y lA

1000v l A
75y l OrnA

6.2y z
1"" ,
12y z

5.1y z
13v z
14v z
15v z

.05

.08

.1 5

.05

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
8·pin pcb .25 ww

14-pin pcb .25 ww
l6·pin pcb .25 ww
18·pin pcb .25 ww
22·pin pcb .45 ww
24·pin peb .35 ww
28·pin pcb .35 ww
40·pin pcb .50 ww

Molex pins .0 1 To·3 Sockets
2 Amp Bridge 1QO·prv

25 Amp Bridge 2O().prv

.45

.40

.40

.75
1.25
1.10
1.45
1.25

.45
1.20

1.95

TRANSISTORS. LEOS. etc.
2N2222 NPN (Plastic .1OJ .15
2N2907 PNP .15
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A 60y .50
T1 P1 25 PNP Darlington .35
LE D Green , Red , Clear .15
D.L.747 7 seg 5/8" high cern-anode 1.95
XAN72 7 seg cern-anode 1.50
FND 359 Red 7 seq com-cathode 1.25

9000SERIES
9301 .85
9309 .35
9322 .85
95H03 .55
9601 .75
9602 .50

SPECIAL
DISCOUNTS

Total Order Deduct
$35 · $99 5%

$100 ·$300 10%
$301 . $1000 15%

Sl00D -Up 20%

,.

l M723 .SO
LM725 1.75
LM739 1.50
l M74 1(8·141.25
lM747 1.10
lM1307 1.25
lM1458 .95
LM3900 .50
LM75451 .65
NE555 .50
NE556 .95
NE565 .95
NE566 1.75
NE567 1.35

74lSOO .35
74lS01 .35
74L502 .35
74lS04 .35
74LS05 .45
74lS08 .35
74lS09 .35
74L510 .35
74LS11 .35
74L520 .35
741521 .25
741522 .25
741532 .40
741537 .35
74 lS40 .45
74 lS42 1.10
741551 .50
741574 .65
741586 .65
74L590 .95
741593 .95
7415107 .85
7415123 1.00
74 15151 .95
74151 53 1.20
74 LSt57 .85
74L5t64 1.90
74 L5367 .85
74 LS368 .85

745133 .45
745140 .75
745151 .35
745 153 .35
745157 .80
745158 .35
745194 1.05
745257 181231 .25

.55

.75

.75

.95

.35

.35

.30

.35

.35

.35

.45
1.95
.45
.65
.45
.40
.45
.55
.55
.55

.55

.55

.30

.35

.35

.35

.35

.35

.35

.25

.25

.45

.25

.40

.90
1.30

74LOO
74102
74103
74L04
74110
74120
74l3O
74L47
74L51
74155
74172
74173
74174
74175
74 L93
741123

74500
74502
74503
74504
74505
74508
74510
74511
74520
74S40
745SO
7455 t
74564
74574
7451 12
7451 14

74H72
74Hl0l
74Hl03
74H106

T L ­
1.25
.85

2.25
.95

1.75
1.35
1.65

.8 5
1.25

.95
1.25
1.25
2.35
1.00
.8 5

.35

.35

.50

.50

.25

.25

.25

.25

.35

.35

.25

.30

.30

.25

.40

.25

.25

.25

.25

.15

.25

.25

- T
74176
74180
74 181
74182
74190
74191
74192
74193
74194
74195
74196
74197
74198
74221
74367

75108A
75110
75491
75492

74 HOO
74 HO l
74 H04
74H05
74 H08
74HtO
74Hl 1
74H15
74H20
74H21
74H22
74H30
74H40
74H50
74H51
74H52
74H53J
74 H55

L1NEARS, REGULATORS, etc.
l M320 K5 (7905) 1.65 lM340T24 .95
l M320K12 1.65 l M340 K12 2.15
LM320T5 1.65 l M340 K15 1.25
LM320T1 2 1.65 LM340K18 1.25
l M320T1 5 1.65 LM340K24 .95
LM339 .95 l M373 2.95
7805 (340T 5) .95 l M380 .95
l M34OT12 1.00 LM709 18.14 PIN I .25
LM340T1 5 1.00 l M711 .45
lM34OT18 1.00

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35
.55
.95
.95
.40

1.25
.60
.80

1.85
.35
.35
.55
.55
.45
.35

1.35
1.00

.85

.75

.95
1.05
.95
.65
.85
.95
.60

1.50
1.35

.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
741 21
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
741 56
74157
74161
741 63
74 164
74165
74 166
74175

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.45
1.10

.25

.40

.15

.30

.45

.15

.30

.35

.35

.25
1.15
.45
.85
.45
.65
.95
.95
.70
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

8266 .35
MCT2 .95
8038 3.95
LM201 .75
LM301 .25
LM308 (Mini) .75
l M309 H .65
l M309 K 1340K-5) .85
lM310 1.15
LM3110 (Mini) .75
l M318 (Mini) .65

1889 Clairemont Mesa Boulevard, San Otego, California 92111
(714) 2711-4394 (Calif. Res.)

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

Discounts available at OEM Ouantities California Residents add 6% Sales Tax
AllIe's Prime/G uaranteed. All orders shipped same day received.

24 Hour Toll free Phone 1.flOO-S54·2211 ManerCharge I BankAmericard I AE

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

6.95
15.00

1.50
1.50
2.00
4.95

.15

.20

.20
3.95
1.20
.35
.95
.30
.45
.20
.20
.40

1.10
.95
.35

1.10
1.10
.60
.85

1.35
.95
.25
.75
.35

1.95
.50
.95
.35

1.50
2.45
1.25
1.35
.69
.95
.95
.95

1.75
.70
.50
.95
.40
.35
.70
.45

MEMORY CLOCKS
745188 (82231 3.00
1702A 6.95
MM5314 3 .00
MM5316 3.50
2102·1 1.75
2102L-l 1.95
TR 160281

TM56011
8080AD
BT13
BT23
8T24
21078-4

CMOS
4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4081
4082
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Certified ., he., k or m o n e y o rde r only ­
NO CO Os

B&W Model 333 for medium
and low power.
A Professional Instrument tor bench or
field. Ideal for testmq transmitt ers. DC
to 300 MHz
o 2-Way Mobile, CB
o Marine VHF & SSB
D Amateur
up to 250 watts output. In 4 ranges:
0-5,0-50.0-125.0-250. l ow VSWR.

see your B4W dealer. Made in the
U.S.A. by

.23'8Barker & Williamson
10 Canal Street e Bristol, PA 19007

R...ncy HR ·212
Regency H R-2 B
Regency H R ·3 12
R.,eney H R·2MS
S.B.E.
Son,o, 1802-3.-4 . 3601
SUndI, d 146/821>
Standaf d Hor izon
S-n FM 2X
Tempo FMH
Tr io/K...wood
T. .. /Kenwood TR2200
T. io{Kenwood TR7200

ROLIX DISTRIBUTORS
P.O. Box 436
Dunelle NJ 08812

Cl-vg,-IT·146
D""k. TR·22
O",b TR ·33 I<ec only l
Drake TR ·72
G~"
...., ..;t HW·2021
INC only)
H _ t ,* it H W-2Q2
Iconl fYHf Eng
K../W,lmn
Llh,~. HA-146
Midland 13·505
RIIg''''''Y HR-Z

$3.95 EACH - IN QU ANTITIES
OF 10 OR MORE, $3.50 EACH

2 METER
CRYSTALS

MANY
IN STOCK

FOR THESE RADIOS ON
STAN DA R D ARRL REPEATE

FREQUENCIES

Armchair Copy

Shortwave Listening
OUf ONLY occupation is
supplying everything you
need to tune the mediumwave
and shortwave bands-and
identify what you hear . OUf

NEW mini-catalog details
Barlow Wadley. Drake and
Yaesu receivers. WORLD
RADIO TV HANDBOOK, logs.
receiving antennas & tuners .
calibrators. FM or TV gu ides,
AM pattern maps, QSl
albums, ITU publicat ions.
RTTY displays. CONFI DEN­
TIAL FREQ UENCY LIST,
clocks and all SWl books.

GILFER ASSOCIATES, INC
P.o. Box 239, Park Ridge, NJ 07656

G6
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Card # Exp iration date _

Sen d me boxes for 73 Maga zin e Shelf Storage at
$2.00 for the fi rs t box and $1.50 for each additiona l
box, or 7 for $10. In clud e the following la bels : ---

800-258-5473

Before the prices go
up aga in, treat you r-
self to a barga in .. ..
The best and biggest
amateur radio magazine,
73, is $ 9 O FF the
Caver price for 12
issues when you sub­
scri be for one year . ..
fo r o nly $ 15.001

Call us, it 's toll free :

Tell us your credit
ca rd number so we ca n
enter a subscriptio n
fo r you. A subscnp­
tion saves you a
bundle o f money .. .
just fig ure it out. At
$2 a copy you' re
spendi ng $24 a year,
yet a subscr iption
costs a lo usy $15.
Nine Dollars saved
may no t be a lot
today, but that's no
rea so n to just throw
it away because yo u
don't want to bother
to pick up the phone.

Someone is usually
around d uring office
ho urs to ta ke yo ur
order, credit card
number (Master
Charge, Ban kAmeri-
card or American Express).
While you' re ca lling what
would it hurt to ge t
Kiloba ud too? And
may be a few books
fo r the bathroom.

If t he line is busy
tear out t he card
bound in the back of
t he magazine . . . just
inside the back
cover . . .

While you are tearing
out ca rds it is high
t ime fo r you to mark up
the reade r's service ca rd
a nd send that in too .
A good respo nse con­
vinces advertisers to
run more ads .. . you
get more pages o f
magazine. It 's a good
investme nt .

jiTm ,
;i!j.l:iIH1"I: 't I I I , •.'" ,.' , ' .

$ Enclosed 0 C ash 0 Check 0 M.O.
Bill: 0 American Expre ss 0 BankAmericard

o Maste r Charge - In te rban k # _

73 Magazine , as t hick as it is, is more like a floppy when it
comes to standing on the bookshelf. Enter the new 73 Magazine
Library Shelf Boxes, sturdy corrugated cardboard boxes which
will ho ld your magazines on the shelf and keep them from
Flopping aroun d.

Yes, we know all about binders ... we have the m too ...
and we sell them, but binders arc a drag when you want one
copy of a magazi ne. And they cost like sin (which costs p lenty).

Just to be rotten (a talent we are trying to develop, but
which comes har d) , we have self-sticking labels fo r the boxes,
not only for 73 Magazine, but a lso for Kilobaud . . . and for
Personal Computing, Radio Electronics, Popular Electronics,
Interface A ge, and . . . yep . .. Byte. Heh , hch! Just ask for
whatever stickers you want and we' ll throw 'em in with your
box o rder . Hams may want our labels for CO, OST or Ham
Radio, if they ge t any of those magaz ines. Th is is a way you can
buy one set o f ma tching boxes and line 'em up on your shelf . . .
looks very nice that way. '.

T he boxes arc a white co lor and arc part icularly resistant
to dirt, a rea l plus for whi te boxes. T here 's some kind of funny
plastic finis h on 'em.

You ' ll probably do like most people who have tried these
so far and or der one or two for starters then get a couple
dozen. The postage on these is the killer so one box costs
$2.00 postpaid and S1.50 for each additional box, 7 for $10.

Unless the magaz ine gets whole lo t fa tter than it is right
now these boxes should hold a fu ll year of 73 . . . or Kilo ba ud.

One side is cut low to perrmt you to see the binding of
the magaz ine . . . a nd note tha t we arc now printing the
info rmatio n on the top part of the binding so it will show in
t hese bo xes. You can put the boxes on your shelves with the
bind ings showing or with just the w hite board showing, there are
little marks to help you center your labels on eit her side .

Your magazine lib rary is your prime reference, so keep it
handy and keep it neal with these strong library shelf boxes.

Add ress _

City Sta te Zip _

73 MAGA ZIN E LIBRAR Y SHELF BOXES
Pe te r borough NH 03458

or call Toll F ree (800) 258-5473
NH & Evenings (800) 251-6771 73/12{77

Signature _

Name _

what do you
give ,the man
who has
everything?

a box
to put it in.

249
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The supply of these back issues is very limited . .. and
when these are gone, that will be it. Don't miss out by
procrastinating. Treat yourself (or a ham friend) to a
fantastic bargain .

The back issues of 73 are a gold mine of inter esting
artictes . . just take a look at what 's been covered . . .
every possible interest. This is the most important
libra ry you can have for hamming.

(More)
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There's little to get stale in back issues of 73 (0....
magazine is not padded .. . like others ... with reams of
activity reports), you or "giftee" have a fantastic time
reading them . Most of the articles are still exciting to
read . . and old editorials are even more fun for most of
the dire predictions by Green have now come to pass.
Incentive licensing was every bit the debacle he pre­
dicted .. . and more. You'll really get a kick out ofthe
back issues.
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• NOVICE ST UDY GU IDE - Here is a completely new study gu ide and reference book for the potential ham. Th is is no t a question /answer
memorization course. Electronic and radio fundame ntals are presen t ed and explained in an eesv-to-u nderst and fa shion, preparing the
beginner for Ihe Novice exam. Inc lu des Ihe lates t FCC amate ur regu latio ns, as well as application forms. Easily t he best path into the
exciting world o f ham radio! $4.95.
• GEN ERA L C LASS S TU DY GUI DE - A complete theo ry course for t he p rospect ive General or Technic ia n. T h is reference explains
t ransis to r, amplifier, and general radio theory, while preparing t he Novice for the "big" t icket . After gett ing your t icket, you'll use this
gu ide again and again as an electronic reference source. No t a quest ion/answer gu ide that becomes dated w hen t he FCC updates Ihe amateur

. exams. $5.95.

• ADVANC ED CLASS STUDY G U IDE - Ready t o upgrade you r license? To p revent retaking the FCC t heory exam, you need the 73
Advanced theory guide. SSB, antenna t heory, transmitters, and electronic measuring techniques are covered in detail in Ihis essv-ro-touow,
study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is not necessary t o master Advanced
Iheory - try this book before visiting lhe exami ner's office! $ 3.9 5.
• E XT R A CLASS LICE NSE ST U DY GUIDE - Befo re going for your 1 x 2 cen, it pays to be a master of the Extra class elec t ronic theory.
This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is presented. Antennas,
transmission lines, swr are discussed, as well as noise, propagation, aM specialized communication techniques. This book is not a classroom
lecture or memori18lion guide, but rather a logical presentation of the material that must be understood before a ttempting the Ext ra exam.
Save yourself a return trip to the FCC and try the 73 method first! $5.95.

you for the rest of your life ! Can you afford t o ta ke y our Novice e xa m without f irs t l isten ing to your tapes? ••

""

,"

1) (ODE COURSE

MMJ.

•novice
theory

tapes
Startl ing l earning Breakthrough

You" be astounded at how rea lly simple the t heory is when you hear it explained on these tapes. Three
tapes of theory and one of questions and answers from the latest Novice exams give you the edge you need to
breeze through your exam.

73 is in te re sted in helping get more amateurs, so we're giving you the complete set 01 our tapes for the
incredibly low price of ONLY $15.95.

Scientists have proven that you learn faster by listening than by reading because you can playa cassette
tape OVllr and ever in your spare time - even while you're d riving! You get more and m o re in fo each t ime
you hear it.

You can't progress without solid fun damentals . Th ese fou r houf ·long t ape s give you all the basics you'll
need to pass the Novice exam easily. You'll have an understand ing of the ba s ics which will be invaluable to

NEW CODE SYSTEM - Four Speeds Available
6+ WPM Th is is t he practice any whertl, and you'lI btl mo.tI 20+ WPM Code is what

tape fa. tn e Novice and Ttlch than p.epartld f o r the easy gets you w hen you go fo r Ihtl
5 WPM Thi' i' th e be gin- nida n license s. It is m ade up FCC e xam. Ex tra Class licenw. It ilia

n ing t apti fo r people Who do of o ne sol id ho ur of code, sent em barraSSing to pan,c out lUst
no t know thtl ecee at all. It at the off icial FCC sta ndard 1 3+ WPM COde gro upi because you did n' t pr ep are
taktll t hem through t he 26 (no o t he r tape wtl've heard again.atabrilk 13 per 10 you y o u r. e lf wi th t his tape.
Itllter l , 10 nu mb tlrl and nee - uses these st anda, ds, so m any will btl at tlau w hen y ou , it Though t h iS is on ly one word
elsary punctuation. compltlte p tlop ltl flu nk the code when down in fr on t of t h tl It tltlly !aste', the code gro ups are 10
with p rec t ictl tlvtl<y Itep of th tl they a re sudden ly - und er eyed gove rn ment inspector difficult that you ' lI almost fall
way ul ing t htl newest b litz p. essur e _ fa ced wit h charac· an d htl ltar ll ltlnd ing you plain asleep copying the F CC stuff
teach ing ttlChniQu" . It il te rs sent a t 13 w pm and language at on ly 13 pe•. You by comparison. U$II'I report
almost miracuioull In a nti IPtlced fo r 5 wpm ). This tapti ntled t h il . "tra margin t o cv.... · that they can' t believe how
hour many peop ltl - inclu di ng '. not memori zable, unli ke t htl comtl t htl panic which il uni- easv 2 0 pe, really is with t hil
kids of ttln - are able to zan y 5 wpm tape. s ince the vtl' "al in th tl t tlll ,i tua tio n,. f antast ic one hou, t ape . No
m al t ... t he code. The tlaStl of code groups are en tirel y ra n Whtln you 'vtl SPtlnt your One who can cop y t hestl taptll
letlrn ing givtls confi denctl t o dam cha..c ters Sent in 9<OUPS money and t ime to taka thtl can POSSibly !ail the FCC ttlst .
beginne.s w ho m,ght crner - of five. Pract ice t h is ontl dur ttllt you'lI Iha nk htlaven. vo u Rem ove aU ftlar of thtl codtl
wilfl d.op out . InO lunch. whil e ,n the car. had t hi s beck-breaking tape . f o.ever with these taptls .

O N LY 4 for $ 15 .951 73 il in the publish ing buliness. no t u p... 10 ttltI.. a re pdced much lowtl r than anyone tlhitl could StIl i them. Have
YOU tlve' Ifltln ontl hour ca_lttlS fa, under $67 F or 1st cIa.. m ail add 25c" per laPtl or dertld ,

FOUR TAPES for $15,95
$4.95 EACH

BACK ISSU E BUNDLE I 73 Magez ine CI••iC'$, ...... eonltl ,n ,ng
hundraos of .'t ,el. a. PfOjectS. Gr.", for nosta lgia buffs. 20
capi.. C.1I dltf.entl for sa.OO

BUMPE R ST ICK ERS;
RADI O AMA TE U RS TALK TO THE WORLD !!
AUT HO RI ZED V EH IC LE
SUPPO RT VOU R LOCAL POLICE

SOt! _ ch; a ny 3 fo r $ 1.00

BIND ERS - Red Binden w ith ~Id lettering keep YOt¥ 1976 &
1977 73. safe from being lost or damaged. Each binder holds
12 issuel. S6.o0 ea., 2 for $ 11.00.

s..... Jt ­.-_.-_..

-_.__._--W2NSDI1
Style V Styltl X cw W:
Only $8.95 for 250 Only $7.50 for 250
$ 13.95 for 500 $ 12.50 for 500

aoo information is standard for m on bilIclr. of all eard• . IDOM ES­
TI C ORDERS O NLVI Allow 5.8 we"s for d tlljvery .

Styl. Y tv.. low card;

black tVoe)

QSLsl
LIBRARY SHELF

BOOK BO XES
$ 2DO e ach

2/$3.00 · 8/$ 10..00

1------ - -:=::: _ . -
- RAon ~:tr:gft~ !!

TALI( . ... .._~ " _- "-'

Use tha ordtl, ca ' d in the beck of this m aga'lintl Of it tlm iza your order on a ",parat. pi"". of paper & mail to '
73 R.dio Bookshop . Ptlterbofough NH 0345B. Ba sura to inclUde check or dtlteile-d credit card information.

Not.: Prices Iubject t o change wi thout notiea on books not publishtld by 73 Magl zintl.



- WEATHER SATE LLIT E HANDBOOK Simple equipment and
methods for getting good p ictures fro m the weather satellite. Antennas,
receivers, monitors, facsimile you can bu ild, t racki ng, automatic control
Ivou don't even have to be homel. Dr. Taggart WB8DQT $4.95.

N EW REPEATER ATLAS of t he ENTIRE wor ld, 150% as big as any
list ever available - nearly 900 mere repeaters listed. New improved
maps that show the location by frequency of every repeater in t he
States, Only $1.95.

- VHF ANTENNA HANDBOO K The NEW VHF Antenna Ha ndboo k
details the theory, design and construction of hund reds o f different
VHF and UHF antennas ... A practical book written fo r t he average
amateur who takes joy in building. not full of complex formulas for the
design engineer. Packed with fabulous antenna projects you can build.
$4.95.

_THE CHALLENGE OF 160 is the newest book in the 73 technical
library , dedicated to 160 meter o perat ing. Si Dunn p..-ovides all
oecessary information to get started on this unique band. The
all ·important antenna and grouod systems are described in detail . The
introduction con ta ins interesting photos of Stew Perry's Irhe King of
1601 shack. This re fere nce is a must fOf" new and experienced " Top
Band" operators. Price: $4.95.

-COAX HANDBOOK The world 's o nly handbook devoted Ilxdusively
to coax, feedlines and connectors. Special price only $1 .50.

- VOL. I COMPONENT TESTERS . . . how to build t ransistor testers
181, diode testers 131 , Ie testers (31, voltmeters and VTVMs (9).
ohmmeters (8 different kinds), inductance 131, capacity 191, a
measurement, crystal checking 161, temperature 121, aural meters for
the blind (31 and all sorts of miscellaneous data on meters ... using
them, making them more versatile, making standards. Invaluable book,
$4.95.
• VOL . II AUDIO FREQUENCY TESTERS ... jam packed full of all
kinds of audio frequency test equipment. If you're into SSB, RTTY,
SSTV, etc., this book is a must for you ... a good book for h i·fi addicts
and experimente" tool $4.95.

- VOL. til RADIO FREQUENCY TESTERS Radio frequency waves,
the common denominator of Amateur Radio. Such items as SWR ,
antenna impedance, line impedance, rf output and field strength;
detai led instructions on test ing these items includes sections on signal
genera toMi, crystal calibrators, grid dip oscillators, noise generators,
dummy loads and much more. $4.95.

- THE NEW RTTY HANDBOOK is a brand new 19 77 edition and the
only up- to-date RTTY book available. The state of t he art has been
changing radically and has made all previous RTTY books obsolete. It
has t he latest circuits, great for the newcomer and the expert alike ...
Only $5.95.

_ 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS b y Edward M.
Noll W3FOJ Describes 73 different antennas for amate urs. Each dealqn
is the result of t he author's own experiments: each has act ua lly b een
built a nd air-tested. Includes appendices cover ing the const ruc t ion of
no ise bridges and antenna line tu ners, as well as methods fo r measur ing
resonant frequency, velocity fac tor, and stand ing-wave ratio s. 160
pages. $5.50.

-IC OP·AMP COOK BOOK by Walter G . Junq. Covers not only t he
basic theory of the IC op amp in great detail , but also includes over 250
pract ical c ircu it applicat ioos, liberally illustrated. 592 pages, 5'.4 x 8'.4,
softbound $12.95.

-73 DIPOLE AND LO NG-WIRE ANTENNAS by Edward M. Noll
W3FQJ Th is is the first collect ion of virtually every type of wire
antenna used by amateurs. Includes d imensions, confi gurat ions, aod
detailed construction data fOf 73 different antenna tvpes. Appendices
describe the construction of noise bridges, line t uners, and data o n
measuring resonant frequency , velocity fac tor, and swr. 160 pages.
$5.50.

_RF AND DIGI TA L TEST EQUIPMENT YOU CAN BUILD Rt burst,
function, square wave generators, variable lengt h pulse generators ­
100 kHz marker, i-f and rf sweep generators, audio esc, allrf signal
injector, 146 MHz synthesizer, digital readouts for counters, several
counters, peescetee, microwavemeter, etc. 252 pages. $5.95.

_ SSTV HANDBOOK This excellent book tells all about it , from its
history and basics to the present state of the art techniques. Contains
chapters on circu its, monitors, cameras, COIOf SSTV, test equipment
and much more. Hardbound S7, soft bound $5.
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• RTL COOKBOOK by Dona ld Lancaster. Explains the how and why o f
RT L (Resinor-Transistor Logic) and g ives design informat ion that can be put
t o pract ical UIe. Gives a m ult i tude o f d igital appl icat ions ranging f rom the
bas ic switch to t he sophiniCil t ed counter. 2 40 pages; 5 '1. x 8 %; softbo und .
$5.50.
_ TT L COOKBOOK by Donald Lancaster . Explains what TTL is, how it
works, and how to use it . Discusses prectjcal appliCiltions. such 8S a digita l
co un te r end d isplay syst em. e vents counter, electronic stopwatch . digita l
vo lt met er . and a d igita l tachometer . 336 pages; 5% x 8 %; softbound . $8.95.
- r VT COOKBOOK bv Donald Lancaster. Describes the use of a sta ndard
te levision receiver as a microprocessor CRT terminal. Exp lain s 80d describes
cha racter genere l ion, CUf1Q r contra' and int erfece infonnation in typial l.
easy-to-undentand Lancaster st Y'e. This book is a requ ired ten for both the
microcomputer ent husiast and the amateur RTTY operator wtIo desires a
qu iet alternative t o noisy te letype rrechines. $9.95.

- FASCINATI NG WORLD OF RADIO COMMUNICATION Interesting
storin in the history of radio pioneering and d iscovery. Also ind ud es
the fundamentals of broadcast band OXing. A must for every radio
amateur. $3.95.
_ PRACTICA L TEST INSTRUMENTS YOU CAN BUILD 37 simple
test inst ruments you can make - covers VOMs, VTVMs, semiconductor
testing units , dip meters. wa ttmeters. and just about Jlnyt hi ng else you
might need around the test lab and ham shack. $4.95.
- 1001 PRACTICAL ELECTRCN IC CIRCUITS Tab's MW 1001
circu its is available for on ly $9.95 ppd. The next t ime y ou want a
circu it for JUSt about anyth ing, eet your tlean o ut that you didn't send
for this book the first time you read about it . You'd better order- the
book right away , before they run oUL $9.95.
-HOW TO MAKE BETTE R aSLs Be proud o f your a SL cards .•.
haw a card which gets front space o n every hamshack wat! . . • win
prizes at hamfests. The only way t o have a truly o utstanding ca rd is to
make it yourse lf . . . v.tIich is easy v.t'Ien yo u have this new boo k. $2.00.

- WHAT TO DO AFTER YOU HIT RETURN PeC's first book 0 1 comp uter
games ... 48 different computer games you can play in BAStC . . • programs,
descriptions. muchly illustra ted . Luna r Land ing, Hammurabi, King, Civil 2. Cubic
5. Ta xman, Star Tre k. Crash, Market , e tc. $6.95.
_1 0 1 GAMES IN BASIC Okay. so once you get your comp ut er u p and run ning in
BASIC, then what ? Then you need some programs in BASI C, thaI's wh at. Th is
book has 101 gam.,. for you , fr om very simple 10 real buggers . You get t he games.
a desc ription 0 1 the games, the listing to put in your computer and a sample run
t o show you how they work. Fun. Anyone game will be worth more th an the
price of the book for the fun you and your family will have with it. $7 .50.
- BASI C by Bob Albrecht, etc. Se lf-teaching guide to the computer lan guage you
wilt need to know for use with your microcomputer. 324 pages. This is one of the
easiest ways to learn computer programming. $4.95.
-TH E UNDE RG RO UND BUYING G UIDE Here is a handy guide for the
electronics enthusiast . Over 600 sources of equipment and literature are provided;
some a re mett-oroer-ontv outfits that do not advertise. Sources are listed
a lphabetically. by service or product, and by state. Th e guide is cross-referenced
for ea se o f use . Electronic publ ishing houses are also listed . Published by PMS
Publishing Co .• $5.95 each.

_A N INTR ODUCTI O N TO M IC ROCOMPU TERS. VOLS. 1 AN D 2 At last l
Someone has finally writ ten a book conta ini ng hardware d etails about most of the
popular m icro chips avai lable to ccmputensts. An Introduction to M icrocom­
puters, Volumes 1 and 2 , by Adam Osborne Associates. are re ferences dealing
with m icrocomputer archi t ecture in general an d spec ifically with details about
most o f tbe common chips. These boo ks are not software-o rie n ted. but are
invaluable for the hobbyist who is int o bu ilding h is o wn inter face s and processors.
Vol ume 1 is dedicated t o general hardware t heory rela ted to m icros, and Volume
2 discusses t he practical details o f each micro chip . In eta uec review in K ifow ud
#21 Published by O$borne ASSOCiates. Vol. I - $7.50; Vol. II - S12.50.
_ 8080 PROG RAMM ING FOR lOG IC DES IG N Here is an ideal refe ren ce for t he
person desiring an in-dept h understand ing of the 8080 p rocessor. Th e work is
applicat ion-ell'" iented. and the 8080 i$ discussed in light of replacing conventional.
hard-wired lo gic systems. Bo th hard ....... re and software is de$cribed. Practical
design conside rations are p rovided for the individual wishing t o implement an
8080-based control system . (Detai led review in K ilobaud #1) Pub lish ed by
Osborne Associates. $7.50.
_ 6800 PROG RAMM ING FOR LOGIC DESIGN Orie nted toward the industrial
user. th is book descr ibes the process by v.tIich convent ional logic can be replaced
by a 6800 microprocessor. Both hardwa re and software tech n iques are di'scussed.
as well as interface infOl'"matiOn . Th is reference. and its companion dedicated to
8080 users. provide practical info rmation that allows an eKperimenter to design 8

complete m icro cont rol system from the " gro und up." An e xcellent refe rence!
Published by Osborne Associates. $7.50.
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MICROCOMPUTER

_BRAND NEW DICTIONARY This new microcomputer dictionary fills the
urgent need for aU computer people, engineers, scient ins, industrialists
communications people - a. professionals, amateurs, teecbers, o r students - t~
become quickly e~UIIinted with the terminology and nomenclature of a new
revolution in comput... control capabilities in areas that pervade most of man's
daily activities.

Over 5000 definit ions a nd explanations of terms and conceplS (704 pages)
relating to microprocessors, microcomputers. and microcontrollers. There are also
separate appendices o n : prowammable Q11c:uhrtors; math and Slirtistics definit ions;
flowchart symbols and techniques; binary numb.. syst ems and switching theory;
symbol charts and tables ; summaries of BAS IC, FORTRAN and AP L In add ition
there is a comprehensive e1ee:tronicslcomput... abbreviations and aaony ms
section. $15.95.
-COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A complete guide
to comput... programming and data processing. Includes many v.orked o ut
ellllmpies end history of computers . $8.95,
_MY COMPUTER LIKES ME .• _ WHEN I SPEAK BASIC An introduction to
8ASIC •• . sim ple enough for your kids. If you _nt to teech BASIC to anyone
quickly, this booklet is the _ y to go. $2.00.

_SCELBI'S GALAXY GAME FOR THE
" 6800"' Here 's a new twin in computer games
by Scelbi Com putei'" Consult ing a nd Robert
F ind le y /Ray mond Ed_rds. The game ,
" Gal ;lXV:' p its the operator of a spaceship
a9ilinst alien craft, a s _ II IS sud'! _iables as
speed, ti me, a nd I mm un ition. No two games
;I re t he same! This ga me is described in
Galaxy G_ tor th~ 6800, published by
Sc:elbi Comput ... Consulting, Inc . $14.95.
-6800 SOFTWARE GOURMET GUIDE &
COOKBOOK If you neve been spending too
much t ime developing routines for yo ur 6800
m icroprocessor , try the new book by Scelb i
Computing ;lnd Robert F indley . This menus I,
6800 Soh war. Gourmet Guidtt and Cook­
b ook , describes sorting , searchi ng, lind many
other rout ines for t he 8080 user. $9 .9 5.
_8080 SOFTWARE GOURMET GUIDE
AND COOKBOOK If yo u have been spending
too much t ime developing simp le routines for
your 8080, try t h is new book by Scelb i
Computing lind Robert F indley . Th is manual,
8080 Software Goutmer Guide and Cook­
book, describes sorting, searching, and man-y
o t he r routines for the 8080 user . $9.95.
-CMOS COOKBOOK by Don Lancaster.
putl . Howard W. $ems Compan y. Another
winner from Don t.ancester , aut hor o f the
famous RTL and TTL Cookbooks. The CMOS
Cookbook detail s the application of CMOS ,
the low powe r logic family suitab le for most
applications presently dominated by TTL.
The book tcncws the sty le o f the or iginll l
Coo kbooks. Eight chapters cover a ll facats o f
CMOS lo gic, a nd the work is prefaced by 100
pages detailing the cherecteristics o f most
CMOS circuits. The CMOS Cookbook is re­
q uired reading for eve ry serious d igital experi­
menter. $9 .95.
-HOBBY COMPUTERS ARE HERE If you
(or a fr iend) _nt to come up to speed on
how computers wor k , •. hardware and soft­
ware ... this is lin e xcellent book. It stans
with t he f undamenta ls and eKpla ins the cir­
cuits, the basics of pr ogramming, a long with.
couple TVT constr uct ion p rojects, ASCII·
Baudot, etc. Th is book has the highest recom­
mendet ions as a tl!l!l ching aid for newcomer• .
$4.9 5.
_FUN WITH COMPUTERS AND BASIC by
Donald D. Spencer, contains an .sy-to~nder·

stand eKplanation of the BASIC Programming
Language and is intt'nded for p ...SOns who
have had no prev ious eKposure to COfll:)uter
programming but want to learn BASIC
quickly, easi ly, and intel'"estingly. Ove- half
the book is devoted to problems using games,
pueztes, and mathematical recreations (yo u
don't need a malh background to understand
most of the problems ir. this book} . A
superior book for self-teaching and leer 'ling
computer programming. $6.95.
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_ FORTRAN PROGRAMMIN G av Donald
Spencer. If you are familiar with BASIC you
will appreciate the additional capabilities of
FORTRAN, a computer la nguage with most
o f BASI C's features . and much mo rel FOR ·
TRAN was designed for complex numeric
catcutations: and possesses extended 1/0 capa­
bility . It is easily learned. as it is an English­
like comp uter language. FORTRAN PRO­
GRAMMING is Wl'"itten for the beginning
FORT RAN prog rammer. H,s reference, in
conjunction with t he FORTRA N WO RK ·
BOO K, provides th e student o f computer
languages with an easy method o f mastering
FORTRAN. Basic rules o f sy ntax are d is­
cussed, as well as the use of " built- in"
funct ions and 1/0 procedures S7 .50.

_ FORTRAN WOR KBOOK By Donald
Spencer. Provides practical examples and
problems to solve. Flowcharting, necessary
for most programming applications, i, a lso
discussed . Almost all micros support 8AS IC ­
it WOn't be lo ng before FORTRAN is com·
moootece. Don't miss the programming boat
. .. learn FORTRAN; and be ready tor t he
next language boom ! $3.95.

_ SI XT Y CH ALLENGI NG PROBLEMS
WITH BASIC SOLUT IONS Donald Spencer.
This book provides the serious student of
BASIC programming WIth sixty interest ing
problems and their solutions. None of the
problems require a knowledge of math above
algebra and Uiould intereu th e casual user o f
BASIC on hobby machines. A number o f
game prog rams are also provided, as well as
programs for f inancial in terest, conversions
and numeric manipulat ions. Pr ice: $6.95

_ SOM E COMMON BASIC PR OGRAMS pub­
lished by Adam Osborne & Assoc iates. Inc .
Perfect for non-technical computer iSt1 requ ir ·
lng reedy·to-use p rograms.. Business programs
like depredelion formulas, loan paym"nt
solutions and loan ;nteresl rel es ; meth ro u­
tl".,s contai ning statistic,,1 peckages and poly­
nomial derivations . .. plus mifICellaneous
programs. Most routines are shor t and some
provIde optio na l statemenu that can b"
Inwn"d inlo the code t o slight ly modify th e
"suIU. Invaluable fo r lhe use r who is not an
experienced programmer. All will operate in
the Sland·alone mode. $1.50 paperback .

_THE SECR ET GUIDE TO COMPUTER S
Part s 1, 2, and 3 by Russ Walter. Part On e
de«ribes computers in general, and after
reed ing for ten minutes you will be writ ing
sifT'4)le BASIC programs! The reference
employs a step-by-step teaching process, the
end result being a working knowledge o f
BASIC. Pan Two discusses computer applica­
tions. It ·s one th ing to master the syntax of a
language such as BASIC and another to sol ve
p rob lem s using the new t ool. Th is al so pro­
vides useful techniques in problem solving .
T he reference follows the light-tleaned style
of the first section. Pan Three descr ibes
program ming languages. Ever heard o f APL
and O USP1 BASIC is not the only language
used to program computers , and as the hobby
industry grows additional languages will
become commonplace. Get in on the secret
now _ with THE SECR ET GUIDE TO
COMPUTERS. Published by Russ Walker, 7 t h
edi tion. Part I - $1.15; Part II - $2 .50; Part
111 - $3.50.

DlCAL

,. ,_... - -' UTERIS TS--
1977 ->_. ,. -

I .- 1976
- '

FORTRAN
Programming

FOR

COMPUTER ISTS

PERIODICA L

GUIDE

• ""'-
.,

I I - I..- e 4, - •• •

-A QU ICK LOOK AT BASIC by Donald D.
Spencer. Here is a perfect refe re nce for the
beginning programmer. A QuiCk Look sr
BASIC assumes then the reader has no pre­
viou s p rogramming experience. Th is book is a
self-teach ing guide for the ind ividual desiring
to learn the fu ndament als of BASIC, the most
commo n hobbyist programming language.
Price: $4.95

_ TY CHON'S 8OBO OCTA L CODE CARD
Slide rule-like aid for programming and
debugging 8080 software . .. contains all the
mnemonics and corresponding octet codes.
Inst ruc t io ns are color coded to indicate which
flags are affected during execution. Pocket
sized ca rd o nly 6Y.x3 inches provides neat,
logical format for quick reference . Back side
of card is printed with an ASCII code chart
for 128 characters plus the 8080 stat us word
a nd register pair codes. A lso avai lable,
'rvchcn's 8080 Hex Code Card, same as above
only has hex codes instead of octal. Only
$3.00 each .

_1976 PERIODICAL GUIDE FOR COM·
PUTERIST S is a 20 page book 'IIotlich indexes
over l ,()(X) Personal computif1ll anides for the
entire year of 1976 from Byte, Creative
Comp.Jting, Digital Design, Dr. Dobbs
Journal, EON , Electronic Design, Electronics,
Interface Age, Microtrek, Peop!n CofT'4)uter
Company, Popular Electronics, QST, Radio
Electronics, secs Interface and 73 Amateur
Rad io. Articles are indexed under more than
100 wb;ect categories. Price $3.00. New
January - June 1977 Edition - $3.00.

_ CHEMISTRY WI TH A COMPUT ER by Pau l
A . Cauchon. An excit ing new chem ist ry book
which contains a collect ion of t utoria l, s,mu­
la tion a nd problemi/erle rat ion com pu ter pro ­
grams. Tutor ials provide individual izatio n o f
a ss ig n m e n t , imm edi ate evalua t ion of
responses and a new set of problems with
each run. Simulations provide models of
lengthy laboratory experimentation beyond
the limited classroom timeframe and enhance­
ment of course studies by encouragmg pre­
laboratory research. Prubtern-qene ratmq pre­
grams provide individualized sets o f questions
on a given topic. Can be used with almost any
che mistry co urse at the high schoo l or college
level. All programs are wmten in BAS IC, the
most popular and easy to learn educational
programming language. S9.95.

_ COMPUTER DICTIO NAR Y by Donald D.
SPencer. A compendium of computer terms
for beginners and professionals alike. The
Computer Dictionary by Donald D . Spencer
def ines words and acronyms used by con­
puterists in a clear, easy t o understand st yle.
Over 2000 definitions are provided. This
reference is a must for the individual getting
started in the world of microcomputers. The
Computer Dict;cmary by Donald D . SPencer;
publiUied by Camelot Press, $5.95.

Use ~he order card in the back of this magazine
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If you order before 1978* any single 13 tape will be $3.95, and any set of 4, $13.95.

* U.S. orders only.
Offer ends Oee. 31, 1977

Call our toll free number,
800-258-5473,

NOW!
Have you r credit card # handy ­

Sorry, no C.OD. 's

e'"• 73 •
•

If you order early enough we'll do everything we can to ship befo re Christmas.

Dept. Y.E.S.
73 Magazine _ Peterborough NH 03458

257



------------------------------------- ----------------

CUSTOM TRANSFORMERS

HEAVY DUTY REPLACEMENT TRANSFORMERS'

DI'OD848Iioll
b,
J. H. Nelson

EASTERN UNITED STATES TO:
G MT: 00 0» 00 011 011 '0 n , . >I ,. 10 22

•
•

•

,.
,.
,.

"
"

•

,
,..
,

,.

•

•

• •
"'A ,.

•

,. ,. ,

•
,.A l' l '

, ,. '., ,. ,.

,.. ,. ,.

" 11 ,.
, '. to,."I.. ,.

•

,
•

,." l'

, . lOA 21

"'A 11 l',. ,. ,.
",." ,. 7.

, . A ,.

' . ,U 21"'. ,. ,.

•

30 'A ,,, 10 ,. ,.
'A , . 'OA,OA '"

"" , ,.

• A ,. ,. ,.

,.
,. "A

,

3A 'A

. ,. .
,. , . 'A , . ,. ,.

' '''1'''1'''

'. '"

" ,
,. ,.

" • 11

••" ,.
,. 10.

",,,,,U,.
,. I'" lU' I.
10 ,,,,. ,. ,. '"

,

,
,

"

,

,
,

"
,

,
,
,

, ,., ,
, ,..,.
,. ,. ,. 7."

,

"

"

,

,

,

,
,

" ,

,

,

,

,

"

"

,

"" 3 3A ,
7 , ,, , 7

,

,

,

"
,

,
,

•
,

.. ,

,

",

•

•

•

'.A 10 , . , , , , "" ,

10"'.'''3•• '•• ''
l' ,. 11 ,A "" "" , , ,,.

•,.

,

" ,,. ,

•

•
l' ,. '",.

,.

,.
•
•

,.

= Next higher frequency may also be u$l!ful
• Difficult circuit this period
• Fair
• Fair to Good
.. Poor

_M
MUIC<>

...'....,N ••
""..ITO " 'CO

souTH A'"'CA

A,UK<

A""fNT'NA

"USt """A
CA.....L l ONE

Ef.".AND

.....' AN

MlXlea

I'H, .....,N••

""una "'CD

SOUTH "'"'CA

A
B
F

FG
P

A.ASKA

A"GENliNA

AUSTRALIA

CANAL ZONE

. NGLAND

HAWA"

INDIA

AIlGE NTUtA

AU"'RAUA

CANAL lONE

. NGLAND

HAWA",_._..
_XICO

.."LI_NU

_IITO lllea

SOUn< A'''ICA

U.I.I. R.

.~~

1977 DECEMBER 1977
SUN MON TUE WED THU FRI SAT

<l: • :J «> 1 2 ~- - - - F F P

4 S 6 7 8 9 10
FG FG FG FG FG F F

11 12 0 14 15 16 17
p F F P F F FG

18 19 20 21 22 U 24
FG P F F F F P

2S 26 27 28 29 ~O ~1
F FG FG FG F F F

0 6

Peter W. Dahl Co.
400 7 Fort Blvd.• El Paso, Texas 79930

Telephone (9 15) 566-5365 or (915) 751-4856

Let us know 8 weeks in advance so that you won't miss
a single issue of 73 Magazine .
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps us serve you pro mptly .

Write to : '7e magazine
.~ Peterborough NH 03458

iJ Address change only 0 Payment enclosed
o Extend subscription (l extra BONUS issue)
o Enter new subscription 0 Bill me later
0 1 year $15.00 (I've signed below)

C"lh", 3OS·1 PI.'. T••",I""".• . .. . . . , . . . . . • . . . . . . . . . . . . . . . . . • . • . 1'65.00
C,,'hn, 516F ·~ 1'".... T,....t".",., . . . . . . . . . . . . . . . . . . . . . . 95.0C
Hun 2000B PI.,. T••n,I",,,,.. . .. , 125 .00
HO A_no PI.'. T I"' '''... . . .. . .. • • . . .. •. . . . 125.00
H.,,'Y ~K PI.,. T••"'I" ,..... . , ....••.. .. ...... >40.00
Hon'Y ~K·~ PI.t. T.."'I", , , 16!i.00
H.,,'Y ~K ,~ A PI• •• T' " , , . .....• ....••••••• , , • .••• 135.00
H.nIY ~K" PI T••nsl",,,,.. '5'>,00
H.n.y 3K-A PI T,.n,I"'",., ....•........... , , , 15'>.00
H hM.'.ud.'HX·l0T'."'I" ' ....•...... , ...........•..... , . . . . . • , 9'>.00
G"n GIB·l00 T•• ",I",,,,., 95,00
1II..,,,n .IIIICL·2000 Pow • • T..n,I"•..- .. •....••. .. .. 125 ,00
eo. .., GSB_ZOI POW<I' T"n"o,"' " , . . . . . ".,... 1J5,00

SPECIALS
PI.,. XFMR . 4600 VAC . 1.5A ICAS ~30 VAC 60 HI pti"",.y. '1'1•• 60 LB , . . 1195.00
PI... XFMR. 3500 VAC . I.OA ICAS 230 VAC 60 H. P""""Y. '1'1•. 41 LB .. , •. . 125.00
PI••• XFMR . 3000 VAC til O.7A ICAS ll !i/~ 30 VAC 60 HI pt;. W1, ~7 LB ....•. . . 95,00
PI• •• XFMR . 6000 VCT . O.SA CCS 115/230 VAC 60 HI P';. '1'1•• 41 LB •... , ••• 135 .00
Fil KFMR. 7.5 VCT . 21A CCS 117 VAC 60 H. p.im.,y '1'1•• S l B • . , 29.95
FIL Ch" • • bilil., """nd 30 AMP RF Fil.",.", Cook . "'" 1/~.7 ."d . . , B,95
OC FI"•• Chok. B.O Hy • 1.5 AOC . .• . . . . . . .. . ......•......•.. . .. ... 150. 00
OC !iwinginGCh"ko: 30 HV til 0 .15A ,,, 5.0 Hy . ',OAOC 100.00
DC Filt•• Copocito.. 100 MF D 04000 VDC . . . . • . .•••. .•• . . . $15.00

• All hea vy dut y replacement transformers are electrically super­
ior to original equipmenj(s). All transformers are manufactured
to rigid commercial quality specifications and each oorries a 24
month guarantee!
Write toda y for a free quotation on any transformer. Choke , or
saturable reactor.

I name can I
I address I

~
. I

~=_ ~=__ __.: l~ - I
-..J If you have no label himdy, print OLD address here. I

I ~ name call I
I ~_ I" address _

I ~ city state zip _ !L -----'

Signature _
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YAESU PROUDLY ANNOUNCES THE SENSATIONAL
SMART

NEW", Fl'-901D- YEARS AHEAD WITH YAESUI

Carrier level control Cathode current, relative
Keyer ON-OFF and speed power output, Ale level

IF Rejection Frequency Control
IF Pass Bandwidth Control

(100 Hz 10 2.4 KHz)

Transmitter
loading

RF processor

Receiver RF gain
Clanfier control

RF processor level
Receiver audio gain

Becever front end
Attenualor switch

Tune SwitchVFO luning knob
Returns transmitter 10 receive mode

Transmitter Arter 10 seconds of tune
Plate Tuning

Frequency Clarifier for receiver
memory switch

Band Switch
16().10M Coverage

External Synthesized VFO Clarifier for transmitter

Cal ibrator and
noise blanker

Calibrate digital readout

Frequency
Recall TX

AGe Switch
Slow-fast and OFF

vox gain control and PIT/Manual
Transmitter activation switch

Mic gain
Squelch lor FM

(optional)

Audio peak tree .
Sidetone Monitor

Automatic mic
gain control

Mode SWItch
lSB/USBfFSK/AM

(FM optional)

• Two rugged 61 468 's in the final . with negative feedback . Avariable IFbandwidth that
allows 100 Hz to 2.4 KHz selectivity at the turn of a knob • IFrejection tuning to notch out
interfering signals • Optional synthesized VFO . or enlarged frequency memory bank
• Selectable AGC • Built in speech processor . Built in Curtis Keyer • Full range
160-10M coverage . Provision for new WARC frequencies . Meets Part 97 .73 of FCC
requirements.. . . at your dealers soon!

DeSign And spectcanoos Subject To Change Without Notice Or Obligation

\lfil V&§§(1JJ
'V The smart radio

YAESU ELECTRONICS CORP.• 15954 Downey Aee., Paramount. CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP., Eastern Serolce Ctr.• 613 Redna Ter.• Cincinnati, OH 45215 1A78



BASED ON THE CONCEPT OF THE WORLD FAMOUS TS -520 ECONOMY TRANSCEIVER. THE
SAME SUPERB PERFORMANCE AND RELIABILITY... EVEN GREATER VERSATILITY.. PLUS NEW FEATURES
INCLUDING THE OPTIONAL DIGITAL FREQUENCY DISPLAY .. UNMATCHED COST PERFORMANCE.
AN UNSURPASSED VALUE. _

TRIO-KENWOOD COMMUNICATIONS INC. 1111 WEST WALNUT/ COMPTON. CA 902201~~,~,~~QOD
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