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,the
FULL 4 MHz MULTI-MODE TRANSCEIVER

ICOM's new IC·2ll maximizes band coverage, speed. performance and convenience like no other trans­
ceiver in the 2 meter world. This Maximizer's single-knob dial provides all 4 MHz In a flash, right 10 your
singie fingertip! The IC·2ll maximizes read-out speed with positively no time lag or backlash in display sta­
bility, even in modes using 100 Hz steps. The IC-2ll's freewheeling dial, with its superb inertia dutch, Is in­
stantly coordinated with the high speed, computer circuitry controlled synthesizer's seven digit read-out
using an optical chopper. There Is absolutely no mechanical connection between the smooth, bearing
mounted flywheel knob and the two d.al.tracklng VFO·•• which come built Into your IC-2ll•

• Single kDOb r..eq••ncy .electlon: The
IC-21! is synthesized with convenient single
knob frequency selection over the entire 4
MHL No more fussing with two or more knobs
Just to check what is going on around the
band. One easy spin ofthe dial does it all.

• Two VFO'. b.UI In: The second VFO. which
is an optional tack-on with most other trans­
ceivers. is an integral feature in every IC·21l.

• Varlabl. off••• : Any offset from 10 KHz
through 4 MHz. in multiples of 10 KHz, can be
programmed with the LSI synthesizer.

• R....eee prop••I_.: The IC-211 LSI chip
provides for the input of programing digits
from ill remote key pad. which can be com­
bined with Touch Tone - circuitry 10 provide
simultaneous remote program and tone.
Computer control hom ill PIA interface Is also
possible.

• FM .tabUltp on SSB aad CW: The IC-211
synthesis of 100 Hz steps makes SSB as stable
as FM. This extended range of operation is
attracting many FM'ers who have been oper­
ating on the direct channels and have now
discovered SSB_

The new IC.2llis the very best and most versatile 2 meter transceiver made: that's all . For more Informa­
tion and your own hands-on demonstration, see your ICOM dealer. While maximizing performance. the
IC·2ll minimizes Impatience: yours is ready for delivery now.
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Editor:
Ro~ IUk~ WB2GFE
15 Windsor Dr.
Arco NJ 08fJ()4

AR RL OX COMPETIT ION......
S..-ts: 0001 GMT Saturd-V.

h bru.,-y 4
Ends: 2359 GMT Sund8y.

Febru.,-y 5
Su rts: 000 1 GMT SaturdllY.

M.rch 4
Ends: 2359 GMT Sunday.

M&rch 5
CW

Starts : 000 1 GMT SaturdllY.
February 18

Ends: 2359 GMT Sunday,
February 19

Starts: 000 1 GMT Saturday .
March 18

El"Ids: 2359 GMT
Sunday. March 19

These rull1 were taken from I.t
year's contest. Please check the
December issue o f QST 101'" complm
rules and any last mir"IUte ch8nges.

8riefty. the rules ate as follows: All
fixed It.t ion amateuB, wor1dwide, are
inviled to panicipate. All an\lteu rs in
the 48 Rates and Canllda will try to
worlr. 8$ many Itiiltions in other pIIrts
01 the world as possible. All Oltlel'"
Itations will work only WIVE stations.
Entries may be in either the CW or
phone section; each is ,cored in­
dependently . Entri" are furt her
ctlSSified as single- o r multiple­
operalOr Itations. Single·t ransm itter ,
multi-epe re tor Itat ions will be
recognized II a di ltinct category from
mu lti'lransm itter, multi-operator ne­
tion.. Two transmitters on the band at

the Slme time are prohibited. Sil'lgle­
Clpel1ItOr stations may enter in either
the all bBnd, high bllnd. or low bind
categories. High blind is 20, 15. and
10 mettm, while low band is 160. 80,
II'ld 40 meters. Operating on a t.nd
I'IOt allolNed in your class is permitted,
but those points will I'IOt be counted
to.....rd your total teore. Crossband
and crossmode contacts are I'IOt
allowed.
EXCHANGE:

WIVE $t.tions will send RSlT l and
state o r province. All others send
RS{T) and power. KH6 and KL7 eee
conside red OX.
SCORING:

SCore 3 po ints for each comp leted
050. Eac h rt.tion may be worked
once on each band on each mode for
contact and multiplier credit. Final
teo re is the tctet r"lUmber o f aso
points t imes the total number 01
countries on eech band (for WIVE
stationsl. 0( the total number 0 1
continental Itates plus VEIVD
li«nsing .-eel woRed on each bend
( lOt" OX).

A WARDS:
A plaque will be _tOed to the

highnt single eperatoe OX phone and
CW nat ion (no i"l'-WIV E) in each con·
t inent. On both phone and CW, a
certi ficate will be .warded to the
hig/'len teo ring n atio n in each ca le­
gory .nd cla.if ic. t ion in KL7, KHB.
each ARRL section, and each country
where a v,lid entry is received . Also, a
certificate will be awarded to each

non·count ry winner OX entran t
making 10Cl0 o r more 050s on either
mode. AR Rl-affiliated c lubs mey al lO
pertic ipate in club competit ion _
detcribed in OST.
LOGS:

A k1mmary ~, log sheets. and
OX check-off sheet for elth bend
used is requ ired from .11 WIVE en­
tries. OX entries mUSI su bmit log
sheets and a su mma ry sheet. Sepaute
logs, su mmilries. and check stll~ets ere
req uired for each mode used Iro m all
entries 100 chec k sheen for OX). Logs
and lorms are available from: AR RL.
225 Main St.• Newington CT 06111.

ARRL NOVI CE ROUNDUP
Starts: 0001 GMT Saw nt.v',

Febru.,-y 4
Ends: 2359 GMT Sunday,

Febru.,-y 12

The contest is opet'I to ,II amateurt
in any A RRL section. Dperll1 ing time
must I'IOt exceed 30 hours total during
the 9 di8y period, wh ile off periods
may I'IOt be less than 15 minutes at •
t ime. TImes on and off mutt be
en tered in your log. Croublnd con­
tacts are not illlowed. Novices may
worlr. ,"yone, wh ile non-Novices must
work Novjce, only. Each station may
be worked only once I't'gItdless of
band.
EXCHANGE:

RST and ARR L sectio n.
SCORfNG:

ElICh completed aso counts one
point. The tot. 1 mul tiplier is the
number o f ARR L sections and fon:ign
countries worIl ed . VEB counts as iI

sep;arate section. The final tcore is the
number 0 1 a oo points plus your
ARRL code p rof iciency c redit 115
wpm · 15 pts.) ti mes t he tota l multi·
euer.
AWARDS:

Certific.t" will be IWltded to the
highest scoring Novice in eac h ARRL
section. Mult i-o pe rato r or high class
licenses are not eligible lo r awards.
but the top len scores will be listed in
the results.
LOGS:

Use o fficial AR RL lo rms available
f rom: ARRL, 225 Main St., Newing­
Ion CT 0611 1. All enlries should be
sen t to th is IIllme address.
Pf~ check t~ hnury issue of

O5T for any last minute changef in
rules or ~ating timn.

QCWA OSO P..-ty
Starts: 2400 GMT Friday,

February 10
Ends: 2400 GMT Sunday,

February 12

Points based on number of aCWA
members co ntacled mult iplied by the
total number o f chapters contae1ed.
Contest o pen to members only . Sam­
ole log and complele rules included in

OJntinued on page 23

(A~L~EN~A ~

Speciel note: W7GHT 098'"a1*l mobile from 24 di"e~nt count ies during
the contest period. being the only stalioo Intering from 15 of the 24
counties!

103,896
60,156
58,688
55,440
45,312
37,000

Skagit
Kitllllp
Mason
Wh81com
Island
Jelfer50n

Top 10 Washington stare lcor~:

VE7ZZ/W7 Cllrk county 260,952 points
W7VRO Whatcom 238,422
N7GM Walle W.ll. 211 ,442
K7SS + King 109,872

K7RA
WA7GVM
N7AM
K7LFY17
WA7YCZ
WB7BFK
K7NFn

NOMU
K."
W7ZMD
WBlVWW
K6XO
KOWA
VE4RF
WBIEVa
KL71UN
N9AW

RESULTS OF 1977 WASHINGTON STATE aso PARTY
Top 10 out-of·startt UXJfWI:

C81if 10.944 points
lit 6,840
Ariz 5,684
NJ 5.096
Celif 4,872
II 4.648
Manitoba. 4 ,032
SOak 3.942
AI." 3,888
Wise: 3,872

ARRL OX Contest - Phone
ARRl Nootice Roundup
QCWAQSOP-W
1Q.10 International NI1 Winter OSO PIrtY
ARRL OX ContBt - CW
French ConteR - PhonI
ARRL OX ContMt- Phone
ARRL OX ConteR - CW
BARTG Spring RTTV Conten
TENN QSO PII"1Y
on P aso Party
0pItn ARRl CO PII"1Y - CW
Open ARRL CD Party - Phone
Zero District QSO Party
IARS/CHC/FHC/HTH aso hrty
ARRL VHF 050 Party
ARRL Field Day
First REF Tin Day
ARRL Streight Kay Night
IARU R.:liosport Competition
ARRL VHF 050 Party
ARAL CO PIrtY - CW
ARRL CD Party - Phone
AR RLS_pstakes - CW
ARRL S-PstaQs - Phone
Second REF Ten Day
ARRL 160 Meter ConteR
ARRll0 Me_ContBt

F.b 4·5
Fib 4 ·12
Feb 1Q.12
Feb 11012
Fib 18-19
Fib 25-26
M. 4·5
M.,.18·19
M.25
Apr 1·2
Apr ' -3......
Apr 15-16
Apr 22·23
June 3 4
June 10·11
June 24·25
June 24·25
July 4
July 8·9
Sept 9·10
Oct 14·15
Oct2H2
Nov 4·5
Now 18-19
Now 18·19
Dec 2·3
Dec 9 ·10

,.



think of yourself as an

antenna expe
-you select your compone nts !

,
•

For convenience, use the
Hustler stainless steel
resonato r spring,
and special design Quick
disconnect.

-

" the home of originals"

Available from
all distributors

who recognize the best.

new-tronlcs N2

corporatIon
15800 Commerce Park Drive
Broo kpark. O hio 44142
(216) 267·3150

-

r

-

Standard
Re80nalorlJ

RM
"OCl Wlna PEP

Super
RelOnalo rs

RM (S)
2 KWPEP

Greatest COve rage

Get exceptional reports,
broadest bandwidth ,
lowest SWA. Use with any
convenient length 50 ohm
coax . Match ing devices
not requ ired.

Mode l "'0-2
For Bumper

Mo~ml

l oc.lion

•

I

I
~

Model M0-1
Fo r Deck or

Fender
Locat ion

Oi..n• • 6-.>gn, • •• ~l.n'''' u __ 01 the
_no _M<l 10 N_T< ou COO'OOO'. ,ion 3 :.'8 773:.'.
3~1 347:.'. 34 ' 88ee.3813a85.332731 1 . 3~:.'1 ~ . 3~~1

Modell·l.-240
M il Spec

50 O hm Feedline

M ode18M-1
Bumper M ou nt

Get optimum performance ba~~ ---
for band. Choose from medium
or high power resonators lor _
your favorite bands.

Stainless steel ball mount. 180°
adjustable. commercial duty for
superior mechanical and electrical
performance.

M ode l RSS-2
Resonator Spring

Fold over, 360° swivel mast for:-----------------1Quick band change or easy
garaging. Select from two
versions. fender/deck or bumper
mcuntiocanon.

Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

•• •and you'D mobile
with the experts' foremost
choice••• B.Ysl':'Elj)

M ode l S SM-2 Ball M ount

Mode' 00-1
Quick DilCon necl

Oi USTl EA ANT ENNA PAODUCTS - l.......t__",__,,,,,d_..._"..._."" ...."u.oct......
t»oA~ _u"v- _ ."" _'-_-_ t»o
"-,m tlV_"",,, tI>e __
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John Zefl WAti4EHwith his boss, u wrenCl! WeI.\: .

Looking West
8ill PiJSternak WA6fTF
]4854·C Newhall A..,.
Newhall CA 91321

I'd like to introduce II new friend to
you - John ZeU WA6AEH. John is a
very special person to me and others
because of something he has just
completed. No, not a new OX cna rn­
pionship or anything like that. John
has JUSt released h is lil"51 record
album, titled " My Tribute - Thank
You. Lord."

For the pllS1 ten vears, John has
been solo t ru mpet player for a rather
well-known orchestra, thai of law­
rence Welk. Many of you probably
have seen John on TV hund reds of
times. He is the young-looking fellow
in the extreme left of the o rchestra's
trumpet sect ion. However, I guess thai
very fl."W , if an y, o f you knew that
John was also an active iJlTWlteuf oper­
at ing both low bands and VH F FM.
Those o f us who have oome to know
John on a personal level, to have him
as iJ friend, consider ourselves honored
- not because of his celebrity status.
but because in John one l inds the
epitome of a good human being. ~

pe~ who PO$Sesses true IoYe fot al l
mankind

Listefling to Jo l'on pl~y, especially
solo, this love 01 ~II people shines
through. You can actually feel it . His
new album on Manna Records
IMS·2053l is of Christian music . It's
an album he has dedicated to his
belief in God and in his fellow man. I

am not a Christian, yet the feeling of
love and joy that surrounds me eB<:h
time I p1~y this ~lbum is almost
overwhelming. I feel happy listening,
and I know of no greater gift that any
man em give others than sharing
happiness. Therefore, we dedicate this
month's "Looking West" to John Zell
WA6AE H and t he joy o f h is music.
Ham rad io needs more like John.

THE "WHERE DO WE GO
FROM HERE" DEPARTMENT

I'd be ly ing if I said that I was up$el
over the Commission's last minute
decision to " stay" implementat ion o f
the Reporl and Order on Docket
2 1033. I've probably spen t way too
much time on t his topic ~Iready. but,
as you are well aware, rte stay places
this whole maner in a new lighl , It
gives us t ime to re<mess o ur needs and
values. to reach for betler " ter-nat ives.
In my jUSl-filed reply comments, I
may have stumbled across a lew. For
your consideration, here t hey are.

Yes, I suggested t hat t he Commis­
sion open 144.5 thro ugh 145.5 MHz
10 rela y act ivity, but that it not
permit FM repeaters to utilize th is
spectrum. Rather, I suggested that the
FCC approve only rel~y systems that
meet t he criteria 01 already existing
narrowband spectral activity, such
enti ties as SS8 repeaters and linear
t ranslato rs, In t his way , new frontiers
of technological growth can be los·
tered While the r ights of all spectrum
usef'S are retained I requested lhe

same for 220 as wel l. I a lso req...ested
that the FCC open the entire s ix
meter band, 50 through 54 MHz, 10

amateur relay act ivity as an alternat i'lt!
to ex pa nsion of eit her two o r 220. It' s
my feeling that we must popu late six
or lose it. I prefer a large amateur
popolation.

As I hill/e stated herein belore, I
WiIoI1t 10 see ' 'WR'' special repeater
callsigns reta ined. Suppose all amil"
teun could put up a repeater whether
such systems were needed or not.
They neve the mon ey to buy t he
mochine and an ego tha t says "go do
it: ' Ah '" but there is no scece for
thei r new "ego box." So, lhey plop
down ~top existirll) activity ..d begin
_eak ing Ila¥oc on amateur society.
Finally , after everything else has been
tried 10 no ilI/ail, the local coordinator
seeks a "show cause/cease and desist
order" from the FCC. Does the
machine go away? No. It simply
changes callsign an d the whol e process
begins again . The " bad 'J..'y" simply
transfers ownership of the repeater
s-mem to a friend. The way the
Report and Order presents itsell , that
probably would happen mote times
than not. Eventuall y , if things got far
enough out of hand, o ne of two things
migh t happen. Fo r sure. the Co m·
mission would probably return to a
very strict filing system before any
amateur could place a repeater in
operation, or even continue to operate
one now in ocerenon. Remember, the
FCC always tends to overresct to
most situa tions. The other alternative
might be to requ ire "man datory"
channel coordina tion prior 10 issuance
of a repea ler caUsign. At present.
coordination is not reQuired by the
Commission, but al l amateun of IJ)Od
will do llIIail themselves of local volun­
lary coordinators and councils to
minimize potential conflicts with
others. Right now it's voluntary, but
if th ings went wrong in repeater de reg­
ulat io n, the react ion might find us all
hill/ing to go to the FCC itself to get a
repeater pai r. That is, if they felt our
proposed system had merit! I'd rather
deal with my amateur peer group than
a federal bu reaucracy. I suspecl that
yo u would, too.

Therefo re, I requested (again) that
special WR prefi ~es and specific Ii ·
censing of aU repeater stations be
rl!l.a inP.d . I addi lionally asked that
they ma ke the remotelbase concept of
operat ion inherent in eech amateur 's
license as a method of st imulat ing
individual and collective exper imenta­
t ion into the frontiefS of relay com­
munication not yet explored. An In ­
herem remote/base pr ivilege, along
with separate recognition and minimal
regula t ion of such by the Commission ,
will be a stimul us to technological
growth.

There 's more - more that will
probably make me somewhat unpopu­
lar wit h the die-hard "FM Repeaters
Forever" crowd, However. as has been
stated before. this world is made of
people, not black boxes on hilltops. If
I have 10 make a choice, my wte goes
with the long-established concep t of
the " human being" every time. We
have a chance to reassess our needs
and values, to make more effic ient use
of wha t we now have, and to show

that we p lace the value of ~ny one
single human be ing far above an y
machine. If we use this chance . we
will all be the better for it.

The current sta te of affa irs does
place coordinators and cou ncils in a
rather awkward position. Many ccor­
dtnatton ennnes acted fast , possibly
100 fast . in divvyin'j up the "new
found we/llth: ' only to f ind t hem­
selves stand ing with a b it of egg on
their faces when the news of the stay
nn. In other places, like Te~as and
here in Southern Calilo rnia. the coun­
cils had take n a "wait and see, let's
not jump in head first" attitude. The
question that we and others would
face on "der~lation day" woul d be,
' 'Wha t would happen?" Would there
be an uncoord inat ed land rush 10 grab
what could be grabbed, or would
things continue on as if nothing hap­
pened?

At about 10 am on "Repeater
Deregulation Day, 'n:' I began to
SWL the new spectrum from the
two-way radio stOfe be longing to a
friend of m ine. I had at my disposal
virtually any radio I needed. I chose
an lcom 211 for SS8 mOnilOr ifY,j and
a Midland 13-510 lor listen ing to FM,
The reason lor the choice of equip­
ment was the proximity of one rad io
10 the other (Ihey were sitti ng next to
eech o t hee}.

The resu llS were qui te interesting. I
soon reiJhzed that I was not the only
person invo lved in this SWl act iv ity . I
came across a number o f AM ascs
and the tone 01 most ollhe conversa­
tions overheard was not very friendly
to FM or repea ters. In fact, I had the
distinct fee ling that the AM cro wd
had assembled to "waqe war" on
anything that even remotely so unded
like a repeater . On sse, I found little
activity during my eonre si~ -hour

st int as a VH F SWl. SS8 is very heavy
in the evenings in the spectrum be­
tween 144,950 and 14 5.230, but is
fair ly dead the rest of the day. The
o ne SS8 osa I came acro ss on
145.100 was involved in a d iscussion
of tbe same tcoe , but alo ng d iffere nt
lines.. It dea lt with possible legal ac­
tion to stop tbe implementat ion, a
discussion that I undefstand had been
going on in SSB circles for weeks. It
was very obvious thaI neithe r local
AM nor ssa int erests were all that
happy with the deregulat ion and wit h
the expected mass influ x o f repealers.

8 y noon. I had logged~ signals
that were obvious re lay devices: only
one, though, was an obvious IDCilI.
The rest could have been eovcrace
within maybe a hundred miles. On ly
one had an ID, an d later checks
showed this to be out of the area
admin istered by SCRA_ In tota l, by
the t ime I left my fr iend's shop, I had
logged e leven obvious relay devices,
but could not identify the loca tion of
most. The antenna used was an om ni­
type, as I was interes ted in logging
total numbers rather tha n lo cat io n.
Also. I was a guest in someone's place
of business and had to keep a low
prof ile to remain welcome. No oon­
frontat ions between FM repeaters and
o ther modes had deve loped, at least
none that I was witness to .

Continued on page 26
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*Patent Number 3,748,589 &istoJ Electronics, Inc.

SPECIFICATIONS
Frequency 28.965 to 29. 405 MHz
Channels 40
Receiver Sensitivity 0.1 uv for 10 db

S+N
N

Modulation AM
Spurious Signal Suppression more than 60 db
Harmonic Signal Suppression more than 45 db
Input Power:

HAM·IOO 13.8 vdc;0.5A Ree. 8.0A Tx
HAM·/O 13.8 vdc;0.5A Ree. 1.5A Tx

Ilimemions:
HAM· 100 6.5'Wx 2.4"H x 9.75"0
HAM·/O 6.5"Wx 2.4"H x 1. 75"0

Weight:
HAM·100 4.5 /bs
HAM·10 3.5 /bs

on the move The BRISTOL .
HAM-tO and HAM-tOO MOBILE

TRANSCEIVERS
Bristol is pleased to announce the first low cost channelized
mo bi le trans ceivers desig ned and engineered exclusively for
use in the 10 MET ER BAND.
Brought to you by the people who provide t he wo rld with
the famo us military manpack radios.
For the first time anywhere, 10 METER BAND CHAN·
NELIZED MOBILE TRANSCEIVER S are available at
po pula r pr ices. There are no co mparab le mobile un its which
CAN TR ULY CLAI Mall of these additio nal feat ures:

• Available in 2 models
HAM-l0 - Low power - l0 watt s
HAM·100 - High power - 100 watts and 10 watts

.40 channe ls selected in the least-used portion of the band
(wi th channel 40 overlap to hear OSCAR in the futu ra.}

• Ultra-low spu rious emissio ns to prevent RFI & TVI.
• Bristol's patented Phase Lo ck Loop fr equency synthe­

sizer* for prec ision frequency contro l.
• Selectable trans mit power capability - 100 watts for

extended range or 10 watts for short range - at the flick
of a switch!

• Lightweight & compact.
. 100% solid state design for improved reliability.
• Externa l jack for a speaker.
• Au tomatic Noise Lim iter to reduce engi ne and atmo­

sp heric noise.
• Delta tune adjustment to tune in other operators who are

off freq uency,
. S/RFP meter , LED modulation indicator , squelch co n­

trol, all mo unti ng hardware, microphone, and more.
• Full factory warranty & service backed up by RF

engineers and skilled technicians.
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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Allow at least three
(3) weeks for detiverv

NAME
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: FOR A LIMITED TIME ONLY - BY MA IL ORDER DIR ECT FROM THE FACTORY :
HAM·1D - only $149.95 HA M·1DD only $264.95

Please enter my order for Bristol HAM Transceivers:

l ) HA M-1 0 (s) @$149.95 Tota l Pri ce ====
( ) HA M-1 00 ls) @$264.95 Total Price
Add $2.50 for shipping and handling. (Mass, residents add 5% sales tax ).
Check or money order enclosed. OR ....

: Charge my V ISA or Master Olarge No. OCDClXJOOOCOOCJ:lITJOO Bank No. _
: Signature NO COD's PLEASE

•

,

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

•

•
•

B24

Dealer Inqu iries '","red

Zip_______ _ STATECITY OR TOWN
•
•
•

BRISTOL ELECTRONICS, INC.be
651 ORCHARD ST, NEW BEDFORD, MA 02744 16171997-3181 TELEX 929421
Makers of digi t al depth indicators, VHF FM t ranse",,,,,,s ...... ind instruments, knotmetefS. and
the f a mou s U.s. A rmv f ield ,adio.
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In transmitting EKGs costs
several hundred do ll ars when
obtai ned commercially. This
article wil l e xplai n the deriva­
t ion of the EKG and will
present an encode r wh ich can
be constructed for less than
fort y dollars.

The EKG (or ECG, as it is
someti mes called) is a repre­
sentation of the to tal elcc­
trical ac tivity in the heart
during the cardiac cycle. Fig.
1 diagrams the basic ana tomy
of the heart. The two atria
and two vent ricles form a
pum p which has two sep­
ar at e, alt ho ugh relat ed, flui d
paths. Blood from t he body
enters th e heart thro ugh t he
great veins, the superior and
inferior vena cavae. It tra­
verses the right atrium , goes
through t he tricuspi d valve,
and enters the right ventricle.
The blood is pumped out of
t he ri ght ventricle, through
t he pulm onic valve, to t he
pulmon.n y arte ry. It is then
sent to the lungs, where
carbon dioxi de waste is dis­
charged and fresh oxygen is
obtained. The blood reenters
the heart through the pul­
monary vein, going this time
to the left atrium. Then,
th rough the mitral valve, the
blood enters the le ft ven­
tr icle, from which it is
pumped out, over the aortic
valve, to the aorta, where

•

Fig. 1. Anatomy of the heart. M = mitral valve; T = tricuspid
valve; P= pulmonic valve; A = oortic valve. Blood flow is in the
direction of the dotted arrows.

•

wh ich, wh en reidyed to a
physic ian w ith key laborator y
informa tion, can effect a
diagnosis. Now, however,
greater emphasis is being
placed on tr ansmission of
hard patient data. The elec­
t rocard iogram (EKG) is just
such a piece o f data. EKGs
have been rela yed over HF
link s and eve n throu gh
O S CA R to m o n it o r in g
physicians. T he encoder used

•

r-

t he remote hand ling of
medic al emergencies. This ser­
vice has normally entailed
tran smi ssion of detailed
history and physical findings

0 "

,. ~

... ('V", ... ,., .

M IL - nQNte s

O ff

Overall view of completed unit.

Inexpensive

EKG Encoder

A mateur radio has long
been known for it s ser­

vice to those in ne ed. O ne of
t he outstanding accomplish­
ments of our hobby has been

WARNING: Use or sale of this or similar devices is restricted under Federal law to physicians
or on their orders. No attempt should be made to diagnose or treat patients without t rained
med ical supervision.

M.vc I. Leavey, M.D. WA3AJR
4 006 Winlee Road
Ran d,l/bro wn MD 21133
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Internal view of completed unit. No te the 3PDT slide switch used to switch all three batteries
and the small, square surplus speaker.
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Fig. 4. Normal electrocardio­
gram.
show a potent ial differ ence,
vary ing with th e stage of de­
polarization Because it is
diffi cult, in a living indi­
vidual , to hook test leads
directly to the heart, we can
usc the arms as convenient
probes. Swee ping the voltage
through time produces the
tr acing shown in Fig. 4. By
changing the posit ion of the
lead s, as by using com bina­
tions o f ar ms and legs, dif­
fe rent waveforms ma y be o b­
tained . This is due to vector
differences in the depolariza­
tion and is beyond the scope
of this a rtic le. Howeve r, all
have bas ic clements in
common. The first deflection
is the P wave, denot ing atrial
depolarization. The PR seg-

the ra te of the heart , faili ng
that, o ther 10w Cf sources can
take over the rh ythm . An
analogy to an electron ic c ir­
cui t may help to cla rify thi s.

Fig. 3 sho ws such an
analogy . Th e pacemaker is
represented by an astable
rnuulvlbrat or with a rat e of
72/minute. Th is is directly
co nnec ted to another astable
with a rate of SO/minu te. It
t hen go es through a detav line
to a fina l astable with a rate
of 30/minute. The fastest
operating astable will
normally control the sy stem.
Neat, huh ?

As each of these impulses
is being propaga ted in o ne
d irection, a volt meter con­
nected across the heart will

\1 -- - - ,H- L EF T eu~oc[

not just the fi gment of some
phvsiolog ist's mi nd. Impulses
origina te in the heart 's pace­
maker, a cluster of cells 10­
ca red high o n the right
atrium. Act ivity is tra m­
mitted along th e atria un til it
reaches the AV (atrio-ven­
tri cul ar ) nod e, where a bri ef
delay is ex pe rienced. lm­
pulses are then sent o ut again,
first over a common Bund le
o f His (rhymes with blis~) and
then over the right and left
bundles. It is important
to note that, alt ho ugh the
pacemake r normally control s

R IC~T BU~Ol E

....C( ..A.[~ -- -- - - - --- -. *

distribution to the body
origi nares.

But .. . how docs it wor k?
It is easy to ex plain why
blood flows in the direc t ion it
docs: All th e val ves arc o ne
way ! The muscl e contr ac ts
because of electr ical exci ta­
t ion , and that 's how we are
goi ng to get an EKG.

Take a look at F ig. 2. I
have superimposed the con­
duc tion sys tem of the heart
o n the ana tomy of Fig. 1.
This system, by the way, is
an at om ically demonstrabl e,

Fig. 2. Conduction system. Fig. 5. Schematic diagram.
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Fig. 6. Ty pical transmitted EKG.

Close-up of perfboard. Not ice the 16-pin DIP socket used to hold the rwo 8-pin tCs in the
prototype. The PC layout uses two separate sockets.

r
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Fig. 7. Prin ted circuit paris layou t.
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ment demarcates the " delay
line" of the AV node. The
large QRS complex represents
ventricular depolarization an d
the subseque nt T-wave resti­
tuti on o f the electrical
e ne rgy, or repolariza tion.
Again, changes in shape,
ampl itude, or timing, as well
as the presence or absence of
certai n elements, are crit ical
to interpre ta tion and u tifi za­
t ion of the EKG. Bu t such ls
the stuff of which books arc
written and is far 1O0 much
to even summar ize here.

The EKG , then, represents
a ti ny vol tage change directed
across the hear t. To record
th is cha nge, a diffe rent ial
ampl ifier with high ga in is
co nnected across the chest,
and the output is fed to a
strip recorder. To t ransmit
this data over telepho ne or
radio links, the changing
volt age is co nverted to AFSK,
which can be t ransrn tned by
conventional means. De­
coding the AFSK through use
of a PLL is fairly straight­
forward, but it is no t the
subjec t of this article , so it
will not be covered here .

Co mmercial EKG encoders
arc avail able a.nd a.rc in wide
use in the medical com­
mun ity. They cost upward s
of $300. Fo r abo ut o ne-tenth
o f that, this unit can be co n­
st ructed for demonstration or
educational pur poses.

I must stress that, while a
device such as th is may be
built for individual experi­
mentat ion or education, sale
or use of it in ac tual patient
ca re is restricted under
Federal Med ical Device legis­
Ia t ion. Readers who are
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phvsiclans are w elco me to
offer evaluations and com­
mcms.

The EKG from the patleru
is fed to an LM4 250 pro­
grammable op amp. After
amplification, t he EKG signal
is used to mo du late a vco,
form ed by a 566 IC , O utput
is coupled d irect ly fro m the
566 to a small spea ker and
may be aco ust ically fed to a
mike or telephone handset.

The sc hematic is shown in
Fig. 5, Notice that two power
supplies are required - a

+9-volt supply for the vco
and a ±1.5-voh supply for the
op amp, In the prototype,
these are provided by a stan­
dard 9-volt transistor battery
and two l.5-volt AA cells.
Con nec tion to the patient
may be th rough standard ad­
hesive monito ri ng electrodes
o r, in thei r abse nce, sma ll
discs (about 1 to 2 cm Z

) of
met al , he ld to the wrists wit h
rubber bands or watchbands,
A saline so lution should be
put under each disc to lower
resistance.

T he prototype was con­
structed in a calculator case,
available at low cost through
several sources. The only
necessary control, an ON­
OF F switch, is mounted on
the front panel. Pin jacks are
provided for the patie nt
cables. A printed circuit
board layo ut is shown for
tho se wh o might wish to
duplicate th is construction.

To use this, connect the
patient cables to electrodes
on each wrist, and turn the
unit on, The tone, after

stabilizing, will be heard to
shift frequency with each
pulse beat, The shift may be
up or down, depending upon
the orientation of the leads;
reversal will invert the out­
put. When fed to a su itable
decoder, strip-recorded EKGs
may be obtai ned. These ca n
be interpret ed to ai d in t he
ma nagement of patients.

There you have it - one­
half o f a telemet ry system!
Any comments or quest ions
are welco me, but please in­
clude an SASE. •

CONTESTS
from J}iJgt' 16

December issue o f OCWA News. This
year's contest is spo nsored by the
Northern NJ Chapter. Logs to be
checked must be in the hands of the
contest committee by March 4 .

TEN·TEN NET
WI NTER OSO PARTY

Stllf1:J: ooסס GMT Satu rtt.y,
F.mruary 11

End s: 2400 GMT Sunday,
February 12

The contest is sponsored by the
Ten·Ten International Net of South·
ern California, Inc., and is open to all
amateurs, bu t only 10-10 members are
eligib ie for awards. All contacts must
be mede on 10 meters, any mode, and
a station ma y be counted only once,
EXCHANGE:

Name, QTH, and 10 ·10 number.
SCORING:

1 point for each contact plus 1
point if with a 10-10 member. Maxi·
mum of 2 points for anyone contact.
LOGS:

Logs should include date and time
ot ead1 contact es well as the required
exchanljle inf(Wmation.
A WA RDS (for 1o-tO members onlyl:

Certificates to first and second
place win~rs in each US di$lrict,
Alaska, Hawaii; eac h VE district;
Cenlral America and Caribbean; South
America: Euro pe; Afr ica and South
Atlant ic; Asia and Nort he rn Pac ific ;
Australia, New Zea land, and South
Pac ific, Send togs to: Grace Dunlap
K5MRU, Bo~ 445, La Feria TX
78t>59, by March 31. For complete
results, see the fo- fO ~t Summer
Bulletin,

Fl RST U.S. SSTV CONTEST

You've surelv noliced the in­
creasing amount of slow scan TV
activity on our high frequency bands
during recent months. This mode of
communication has obviously reached
the 1evf!1 of warranting a U.S. spon­
sored SSTV contest, so we're ini·
tiating such a compet ition Marc h 4 -5,

19 7B, and early each March tbere­
after. The period of early March was
selected because it doesn't appear to
conflict with other contest activi ties.

Plans for this contest began forming
late last year. The enthusiasm ex ·
hibited by S5TVers was over·
whelming, so we decided to conduct
the first contest during 1978. Apol·
ogies for the brief notice. If you 've
been operating SSTV recently Of

keeping track of the SSTV Net
(14.230 kHl, Saturdavs, 1800 GMT !.
however, you 've been hearing 01 this
contest for several months.

As this announcemenl is being
written, plans are also being made for
at least one trophy, which will be
awarded to a high scoring contester.
Formal presentation 0 1 this award will
be conducted at the Day ton Ha m·
ventlon in April.

In order fo r any contest to be
dubbed successful, a substantial
number of entry togs must be re­
corded. Your log is vitally important,
regardless of ;ts sile or score. We're
presently considering such tllClia as
random"'Selecting a log and awarding a
pl"ile to that person, so send in lhat
log' Photos will also be ogled and
published wilh the contest results in
73. Published photos will be paid tor
at regular rates.

The purpose of this contest is twa.
fold: to prove SSTV llCceptance and
10 have some true fun on the air
du ring the cold win ter. Contest hours
were thus arranged for one's comfort
rather th an one's endurance, You'll
also have weekend time for family
chores - and sleep.

I would like to emphasile checking
OSCAR orbits which may be used f(W
your area, and giving mode A 12
meters to 10 meters) a try during the
appropriate times. When uslllg the
sateUite(sl, however, establish contact
via sse before briefly exchanging
pictures to avoid unnecessary loading
of the Iransponder. I, for one, will be
eothusiasticatly looking for SSTV
contacts vIa satellite (W1JKF and I,
however, will not be competing for
awards, as we are contest sponsorst.

All aspec ts considered, t he contest

~ ESU~LIS
RE5ULT5 OF THE 1917 CA N·AM CO NTEST

Troph'l Winnen :

Canadian Champion Trophy - Let! Sawkins CY7CC
American Cha mpion Trophy - Gary Coldwell WA6VEF
Canad ian Phone Trophy - Sid Ke mp VA 7BGK
American Phone Trophy - Alan Brubaker K6XO
Canadian CW Trophy - J im Bearman VE5DX
American CW Trophy - Fred Minnis KeMM
Multi·Operator Tr ophy - Un ivers ity of Manitoba ARC VC9UM
Special Pl~ue (Multi"()p Champion) - Yuri Blanarovich VE3BMV
Clu b Competi tion Plaque - Toronto OX Club

Top TM Combined: Top Ten:
VE - Single-Op Ph~: ce-
CY7CC 1,008,527 VE VE
VA7BG K 570. 222 CY7CC CY7CC
CY3 EOC 382,566 VA7BG K VE50X
VE3KZ 356,150 VE7UA CY3 EDC
VE5UA 350.106 CY4SW VE3 KZ
CY4SW 308,716 CY3BBH VE3lR
VE50X 288,9 82 VE3 KZ VE2 HY
CY3BBH 222,2 19 VE6 MP VE7AV
VE7AV 210,697 VE7AV CY1AGP
VE6MP 194,186 VE8 RO!6 VE7 DSA

VE3MR VE2YU

VE·W Mult,-Op W W
VE3BMV 822,527 WA6VE F WA6V EF
VC9UM 628,385 K6XO KIlMM
WSLT 242,834 N4U F K4 BAI
VE2BPT 194.680 KeMM K5NW
WA3UKY 192,199 WA6NEL N6MU
CY1NN 180,351

WOOK K K1 ZZ
VE1AWN 145,262

K8MR W" W
W4NVU 124,21 2 weeevo NSCT
N4UF 74.470

W00BRJ W2SC
VE8ML 72,3 12

WA4NT P W6BIP

W - Single·Op Multi Multi

WA6VEF 695.756 VE3BMV VE3BMV
KeMM 303,871 VC9 UM VC9UM
K4 BAI 189.230 CY1NN VE2BPT
K6XO 187,293 VE 1AWN WSLT
K5NW 16 5,447 WSLT WA3 UKY
N6M U 159 ,61 9 WA3UKY N4U'
W5JW 149 ,030 W4NVU WD8K DR
K1ZZ 144,508 VE8 ML W4NVU
N4 UF 132,209 WSW, CY1NN
WOOKK 130 .4 75 WB3GPR

• SSTV CONTESTshould be a real blest. We ll be tooklng
forward to seeing all of you then, Saturday, March 4

Dave Ingram K4TWJ
Brook s Kendall W1JKF Continued on page 129
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- have you been missing something?

On SSTV~

What Are

They Showing

th is pa rt icular period, and
55TV soon proved its capa­
bility as a worldwide commu­
nications tool. Many of these
55 T V advancements have
appeared in various amateur
pu blic ations, and several
more innovations are pres­
ently approac hing comple­
t ion . Nex t year, fo r exa mple ,
pro jected SSTV expansions
w i ll include full color ,
mo tio n, comp ut e r-repro­
cessed, h igh -resolut ion
pictures wit h accom panying
audio , and much more. Prac­
tically all slow scanners will
be able to home modify their
equi pment to include these
feat ures. The cost will be
approximately two hundred
dollars. Naturally, we slow
scanners arc proud of suc h
tec h nical and opera tional
acco m plisbrncnts .

As most of th e pu blished
articles on slow scan TV have
been tec hnically relate d, the
casual reader ls seldom ex­
posed to the "operations," or
fun, side of 55TV. This
article will attempt to fill that
void and exemplify how
SSTV is expanding horizons
as we increase ou r kno wledge
an d s h are our pe rsonal
interest with o t he rs. We hope
you en joy th e vi ews and may
soon conside r joining ou r
ranks. The accompanyi ng pic­
tures illustrate a ty pical one
or two evening's SSTV
activity in the "1977 style."
Keep in mind that photo­
graphs of TV pictures usua ll y

t lons - pullout vi dicons or
plumblcons.

Then came th e adve nt of
com mere i a IIv-manufactured
SSTV gear. and situati ons
changed immensely. A la rge
num ber of amateu rs began
opera ting 55TV and ac quiring
thei r first views of d istant
contacts. Tech nical advance­
ments were extensive during

sim ple sketc hes. Com mer­
c ia l ly-manufactu red equi p­
men t was not ava ilable, thus
all slow scanne rs used home
brew monitors and scanning
devices. Pictures rece ived
from the few amateurs usin g
home brew SSTV cameras
were often indivi dually char­
acterized by blemis hes
created from their TV sta-

Dave Ingram K4 TWJ
Eastwood Village
.#1 201 So.
Rtv f L, Box 4 99
Birmingham AL 35201

D uring t he firs t years of
SSTV, most picture

transmissions were comprised
of lettered information and

Photo 1. W5DUU. Pho to 2. W6 KZ L.
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Photo 3. N6V. Photo 4. XE2jOF.

reproduce somewhat dif­
ferently than when originally
viewed because of variables
like camera f-sto ps, monitor
dot intensity, etc. Also, a
certain amount of de fi nition
is lost each time a pic ture is
re produced. These pictu res
were produced four times for
this article. They will have a
more authentic slow scan
appearance if they are viewed
at arm's length.

Photo 1 was received from
Dave W5 DUU, an accom­
plished o ptical surgeon , as he
described one of the highly­
specialized eye operations he
per forms . This operation,
which corrects glaucoma or
catarac ts of the eye, consists
of surgically opening the eye
from the 9 o'clock to the 2
o'clock posmon, removing
the affected tissue, and

slipping a corrective lens into
the eye. The lens is then
moved into position over the
pupil and iris, and the eye is
resealed. SSTV Pho to 1
shows such an eye, with the
le ns in place and a dark
pointer indica ting where the
init ial incision to the eye is
made. Th is highly cri tical and
delicate o peration is per­
formed under a microscope.
Dave relates that some of the
medical concepts of this oper­
ation were acquired during
World War II , when airline
pil ots crashed and windshield
par ti cles penetrated their
eyes.

Photo 2 is an SSTVcr's
view of Glen W6 KZL holding
one of his 3Y:t-pound radishes.
In addition to being an avid
DXer and SSTVer, Glen also
enjoys growing large plants

and vegetables in his two
hydroponic greenhouses.
Each greenhouse includes two
9-foot by 8-foot growing
trays, plus com ple te air-con­
dit ioni ng systems. The trays
are filled wi th fert ilizer-en­
riched water and gravel.
Plants th rive o n the specia lly­
fo r m ul a t ed water, white
wrapping their roo ts arou nd
the gravel for support.
Among the other homegrown
vegetables Glen has shown on
SSTV arc 22-inch cucumbers
and 16-ounce tomatoes. Yes,
they arc quite edible, and
they grow year rou nd in the
green houses. Hopefu ll y , we'll
soon get Glen to show mo re
pictures from inside his green­
houses.

Photo 3 is an SSTV scene
of Phobos, the second moon
of Mars. This classic picture

was origi nally received at the
let Prop ulsion Labs in Pasa­
dena, California, and then re­
tr a nsm itt ed to SSTVers
aroun d the world by their
club station N6V (the regular
club call is W6VIO; N6V was
issued fo r this special eve nt).
JPL's assignment was the
t racki ng, data acquisi t ion,
and mission con trol of Viking
6. This p icture was received
at JPL as the Viking space­
craft passed within 500 miles
of Phobos while enroute to
Mars. Picture aspect is 5.6
miles wide by 5 miles high
and represents the most de­
tailed view ever acqui red of
th is small ro ughly-cratere d
moo n. The large cra ter on the
left si de of Phobos is approxi­
mately .8 miles across.
Shadows on Phobos are
highly defined when com-

Photo 5. XE2j OF. Photo 6. N7TV.



Photo 7. W1 8GW.

Looking West

pared wi th shado ws on Mars,
due to the different atm os­
pheres.

SSTVcrs viewed this pic­
ture and many similar Mars
pictures before commercial
news media received them.
Many times during th is his­
tor ical event, SSTVers pro­
vided news media with simila r
ringside-seat views of Mars
which were relayed by N6V.
Dur ing 1978, N6V also plans
to provide SSTV coverage of
the flyby views of Jupiter and
Saturn . During the 1980s,
N6V, or W6V10, wi ll also
provide SSTV co verage of the
Jupiter o rbit and atmospheric
probe wh ich is sched uled to

be launched along with our
space shuttle.

Ph oto 4 was received from
Sergio XE 2 JOF in Mexico
Cit y as he briefly desc ribed
some of the unusual sights
ncar his area. These giant
idols are somewhat si milar to

'rom p<tge 18

It wes about 3:30 t hat atreocon
when the news of the stav reached 05
here in the Southland. It came as a
phone call to SCRA Chairman J im
H endershot from ARRL South­
western Vice-Director Jay Ho ll iday
W6EJJ . Jay had received word direct­
tv from ARR L HQ about this almost
unprecedented FCC action. As we
were to 500n learn. thanks to Jay. we
were possiblV t he first council to gel
the news. In teet , many other areas
got the news fro m phone caUs we
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the idols found o n Easte r
Island, and they bear the
same mysterious legends of
o rigi na tion. (This pictu re was
initially photographed with
35 mm slide fi lm and shown
during a ha rnfest program on
SSTV. A local photographic
tech nician , Robert Perkins,
late r converted the sli de to a
photographic prin t. As this
pictu re underwent one addi­
t ional processing step, you
can get an idea of the pre­
viously mentioned degrada­
tion of reproduced SSTV
pictures.]

Ph oto 5 is a street scene
which was also received from
XE2JOF. Although late after­
noon shadows block part of
our view, th e old world Mexi­
can-ty pe achitec ture is qu ite
apparent on the p icture's left
s ide. Am ong the other
interest ing pictures which
Sergio has shared wi th
SSTVers are the Our Lady of

made to them Iookiog tor reecucns on
t heir part. Mo5t sa id that thi5 was the
l im inkling they had on the matter.
All those that I spoke with were
surprised at the news, a few thought I
was playing an early "April Fool "
joke, some were dismayed. one Of two
were mad. but the majority seemed
almost relieved.

By the am rush hour the ne"t
morning. word had spread locally,
thankS to aooouncements made on a
couple a t key area repeaters. JuS!
about e-'o'ervane knew that " Repeatefl
Remote" deregulat ion had been

Guadeloupe Shrine, Aztec
Calendars, and the Mexican
Pyramids.

Photo 6, received from
Bob N7TV, shows a saguaro
cactus which grows in the
desert land slightl y east of his
Tucson, Arizona, home. This
cactus grows for hundreds of
yea rs and reaches heights of
40 to 60 feet (su per ante nna
support, eh?). The white
blossom which appears on the
tips of this cactus is the state
flower of Arizona.

Bob describes the desert as
being alive with flowers and
colors which are particula rly
beautiful during the spring.
The Sonoran Desert and the
Saguaro National Forest, for
example, are very popular
tourist attractions. As you 've
seen in old western movies,
all the desert seems to look
alike once camping or hiking
enthusiasts lose si ght o f civili­
zation. Compasses and water
canteens continue to be vi tal
tr aveling instruments in this
area. Desert heat can sneak
up on people because of the
low humidit y.

Photo 7 is an SSTV-re­
processed weather sate ll ite
picture which was received
fr om W1 BGW in Massa­
chusetts. Jack acquired this
picture from our NOAA-5
satell ite as it transmitted
cloud cover pictures on the
136 MHz band. The satellite
was passing over our eastern
seaboard at the time, and the
photo shows a fairly well­
defined east coast on the
right side of the picture, with
Lakes Erie and Ontario at the

halt ed for the moment. I excecrec to
hear som e rather bitler reaction from
"Joe Ham" ; instood . on the trvee busy
repeaters I listened to, there was narv
a word on the topic. On one. I b roke
in and brought up Ihe tOp IC , but there
seemed to be tota l disinterl!'St among
the user group on hand. They were far
more ooncerned about a tie-up on the
San Oiega Freeway than about de·
regulation of repeaters. I began to
wonder if the only people wha were
really concerned were those who
wanted to put up a repeater of their
o wn. Listening around far the ne"t
week bore this out. At least out here.
the only people who were really upset
over the stay Wefe potent ial repe.ater
"petter.uppers." "Joe Ham" could
haYe cared less.

top right. The mld-Il.S. (near
middle of picture) is covered
by heavy clouds. The line
through the center of the
picture is due to satellite
processing of the picture.

Several other SSTVers are
also working extensively with
weather satellite reception,
and their frequent display of
SSTV pictures is truly fasci­
nating. One of the most inter­
esting pictures I remember
seeing was a view of the
Devil's Triangle, which re­
vealed an actual triangular
shaped formation in the At­
lant ic.

This galley of pictures u­
lustrarcs some of the ways we
are using and enjoying SSTV
today. Each night 's slow scan
operation continues to bring
more unique experiences, and
each day's discussions bring
more technical advancements.
We SSTVers are having the
time of our lives and would
like to share our enjoy ment
with others. If you're tiring
o f " ordinary" QSo. and are
considering a change of pace
in amateur radio, we're sure
that you, too, will like the
fascinating world of SSTV.

The majority of current
SSTV activi ty centers ±10
kHz of the following fre­
quencies (in order of
activity): 14,230 kl-lz ; 3845
kl-iz ; 28,680 kl-tz ; 21,340
kHz; and 7171 kHz. The U.S.
SSTV Net meets each
Saturday at 1800 GMT on
14,230 kHz. We'll be looking
forward to seeing you there
and learning about your area
and special interests, also. -

As I wene th is o n DKeITlher 4. all is
calm. There is rv;> word yet from the
Commission as to the o utcome 01 the
" reconsideration." Everyone is specu­

lat ing as to what the nut FCC move
WIlt be. Dally I receive at least a half
dozen calls from amateurs who claim
to have "officially" heard this or that.
The "officially" usually turns out to
be a GSa someplace. I can only say
that. in this one, I know about as '
much as you. The Commission is
silent. They are wailing to receive
comments on the stay. ideas as to
what you and I wanl them to do. I f
you have any leelings at all, now is tile
time to let the FCC krv;>w what they
are. II you wait, and the final action

O:mtjnued on I»gt! 49



Thl o new mobHe mo ..nl 10
now owonoble lor yo... IC­
215. Fool In..,rtlon ond . e_
mowo l I......p . • nd Ih.
m o.. '" 10 coll .publ. ...h~n
" Olin .. . . .

PORTAB-..
• 15 channels (12 on dial/3 priority)

• Fully collapsible antenna or
"rubber duck"
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• Compatible mount for mobile
operation

• Dual power (3 watts high/400mw low)

• External power and antenna easily
accessible for mobile operation

• Lighted dial and meter

• Double-size, lonq-lasting internal
batteries with optional Ni-Cd pack
and charger available

[COM's IC-21S is the FM radio that puts good times on the go. Now an outstand­
ing mobile mount and quick-change features for external power. speaker and anten­
na conversions make moving from base, to vehicle. to hill top fast and easy: and
the IC-21S portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC-21S's three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and
an MaS FET RF amp with 5 tuned circuits in the front end, the
IC-21S gives optimum FM portable performance.

You'll be carrying quality, performance and versatility with your
IC-21S FM portable/mobile.
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ICOM WEST, INC.
SUite 3
t3256 Northrup Way
Bellevue. Wash. 98005
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ICOM EAST, INC.
Suite 307
3331 r owerwcoo Drive
Dallas. Texas 75234
(2 14) 620-2780

ICOM CANADA
7087 Victoria Drive
Vancouver BG. V5P 3Y9
Canada
(604) 321-1833



- hybrid - op amps - the works
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s,,,

near the transformer wind­
ings . These ind icate winding
direction, and this is very
important for the proper op­
erat ion of the hybrid. The
main disadvantage of the
transformer hybrid is the rela­
tively low amount of attenu­
ation at the nul l.

While looking at some
notes on op amps, it suddenly
struck rnc that an op amp
co uld be used to make a
bcncr hybrid. By using an oo
amp difference ampl ifier to
co mpare the signal coming
directly from the receiver
with the same signal at the
toll line, a high degree of
isolation could be achieved.
However, J. signal from the
toll line would be ampli fied
only if some isolation were
provided bet ween the receiver
and the line transformer . This
could easily be accomplished
by ano ther op amp used as a
non inverting line amplifier.

The op amp difference
amplifier compares the levels
of the signals reaching both
the inverting and nonin­
vertl ng in puts and amplifies
the differ ence. If both signals
arc identi cal, the output is
zero. Sec Fig. 2 for deta il s.

The final circu it for the
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Fig. 3. Solid stare hybrid. No te: The resistors are M 11/; the
capacitors are mylar: TJ, T2, and T3 ore 600n to 600S1

signal at the uansrniu cr.
Their val ue depends on line
characteristics. Note the dots

•

•
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has a certain amount of loss
and not all that much attenu­
atio n of the received signal at
the transmitte r input. It is
also subject to som e phase
shifting, which makes th e at­
tenuation over the full range
of audio freq uencies very dif­
fic ult. A typical circuit is
shown in Fig. 1. RX and ex
arc chosen to null the receiver
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Fig. 2 Di f ference amplifier.
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T he function of a hybr id
in a phon e patch is to

connect a bidirectional land
line to a transmitter and re­
ceive r while isolating the re­
ceived signal from the t rans­
mitter. All thi s can be done
without any switc hing by the
operator .

The most common hybr id ,
a passive transformer type,

Build A Better

Fta. 1. Typical transformer hybrid.

Phone Patch

Edgar V. Poirer
P.O. Box 53
Charlo , N .B.
Canada EOB I fdO
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Fiq. 4. Power supply.
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solid state hybrid is shown in
Fig. 3. To prevent excessive
phasing problems, R5 and
R10 are used to couple the
two op amps, rather than a
transformer. Some phase
shifti ng may sti ll occ ur in
IC2. In order to compensate,
we introduce CX. RX and CX
form the balancing networ k.
RX is mainly used to adjust
for differences in levels, but,
with CX, it also introduces a
variable phase shift. To
properly adjust RX and CX,
we must go back and forth
from one to the other until
the signal from T2 is no
longer present at Tl . A typi ­
cal value for CX is 0.002 u F,
wi th RX near the center of its
range. A capacitance sub­
stitution box is almost in­
dispensable to find the value
of CX. For proper operation,
phase shifts in the circuit
must be held to a minimum.
No frequency response shap­
ing networks should be used
at the op amps. If these are
required, they should be in­
cluded outside the hybrid.

Capacitors should be avoided.
C3 and C4 are acceptable,
however, as any small phase
shift they introduce can be
corrected for by CX and RX
if they are fairly well
matched .

R7 and R8 are used to
attenuate the rece ived signal
to the proper level at the roll
line and are dependent on the
level of the rece ived signal.
R1 an d R4 set the gain of IC1
and could be altered for a
different set of req uirements,
or another amplifier could be
included between Tl and
IC1. T he gain of IC1 shoul d
not be increased, si nce th is
would make nulling muc h
more critical.

This particular circuit was
designed for a system that
uses compression amplifiers
after T1 and before T2. These
insure that any changes in the
receive r or toll line levels wi ll
not affect the duplex op­
eration. A sim ple compressor!
expander as described in the
January, 19 77, issue of 73
would be ideal. The levels in

Fig. 3 are typical for the
circ uit shown. The trans­
formers T1 and T2 may not
be required if a balanced line
is not used . The installation
for which this circuit was
built is a marine radio land
station operated by the Cana­
dian Mi nistry of Transport. lt
was designed for use in a
ship-to-shore duplex syste m.

I wou ld suggest that
printed circuit construction
be used as well as . shielded
wiring, since some of the
audio levels arc as low as -40
dBm. The circuit should also
be in a shielded enclosure to
further reduce the possibil ity
of noise. Po wer supply re­
quirements are not too cri ti­
cal. A sim ple power supply,
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such as that shown in Fig. 4,
should be adequate. Good
construction practice is a
must to keep hum and noise
down. T4 should be posi­
tioned to minimize hum.

Th is circuit is very eco­
nomical an d is a practical
approach to building a goo d
phone patch . T3 may have to
be co nnected to the toll line
through a coupler. Details on
obtain ing one sho ul d be avail­
able thro ugh local telepho ne
offices. This circuit is very
flexible and may be adapted
to different installations with­
ou t any great difficulties.

My thanks to Be rnard
Cormier and the staff for
their help in proving the de­
sign. •
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[Int roducto ry Offer]

COPYONE®

ACTUALSIZE
3'I," WIOE

2 JI8" HIGH
4 J/8 " OEEP

COPY ONE IS NOT A FILTER! Thi s station accessory is a must for the discriminating
amateur w ho operates CW, whether he is an avid CW op or one who engages in CW
for proff ic iency. The CW signal is processed (not filtered) in a manner which allows
true ULTIMATE STATION REJECTION, a mode wh ich has been previously
unavai lable . The cncuitrv " is totally unique (patent pendingl .a must for emergency
CW operat ions. If you haven't had t he opportun ity to operate a COPY ONE , ORDER
YO URS TODAY !

CO PY ONE CW PROCESSOR SPECIFICATIONS & FEATURES:

The "ULTIMATE" in CW Reception!

. Ultim ate stat io n rt'~ction (a lmost unbel ievable but true!)

.Pitch "" vol ume independent of receiver or tr,lnsceiver

.Full quiding (i .e.. no background noise) Witho ut squelch

. COPY ONE is not a filtt'r . t he re is absolutelv no ringing or
background noise

• PIUKSinto transceiver or receiver/t ransmitter combo
without modification

• Discriminatft sil"ab in 80 to 100 cycle inc re me nts
.Full break-in CW operati on
• Includes 115 volt AC power supply o r may be

batter y operated
• Built in wid pract ice osc il lator
.LED Ioc:k-up controls fr ont panel mounted

3135 North Cole Road Boise, Idaho 83704 [2081377-1562
L 11

ORDER YOURS TODAY !
send $89.95 by check
or money order t o:

COPY ONE,
• ( OI'y QN l " • 'P~",...<><I

tr.dfo"",rI< - .11 d.... 'lIn, ,,,,,,"'ch
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Drake TR-4CW Review

Dave Ingram K4TWJ
Eastwood Vmage #1201 S.
Rl. 11, Box 499
Birmingham AL 35201

R ec e ntly, was con­
fronted with the very

pleasant task of selecting a
new transceiver for my low­
band setup at home. Such
occasions are rather rare in
my life, so I gathered infor­
mation on every available
unit and went over it with a
fine-tooth comb. I wanted
(among other things) a state­
of-the-art rig with reliability,
service, and station com­
patibility . As I have an exten­
sive electronics background
and coul d afford anyone of
the popular transceivers, my
final choice was to be based
on what I consi dered the best
all-around rig.

30

While pondering this deci­
sion, I continued to enjoy my
ever-faithful Drake TR-4
transceiver (five years service
without any problems). I
kept thinking, also, of the
entanglements I've had trying
to get parts for my Japanese­
manufactured 2 meter
h a n die-talkie (service was
merely a legend).

Then R. L. Drake Com­
pany announced the ir
TR-4CW transceiver, and I
knew that my decision had
been made. If this transceiver
performed half as well as my
older TR-4, it would be a
winner. If I ran into a prob­
lem that I couldn't solve in a

The R. L. Drake TR4CW,

few minutes time, I could
phone the service department
of Drake Company and get
assistance. I could purchase
any necessary parts from a
local distributor. Now that's
reliability! Another detail
that I appreciated was being
able to purchase extra Drake
knobs and cabinets for my
home brew linear amplifier,
SSTV monitor, and station
control. This really added the
"professional matching
touch" to all my gear.

The R. L. Drake T R-4CW
runs 300 Watts SSB input and
260 Watts CW input on the
80 through 10 meter amateur
bands. A generous over-

coverage on most bands per­
mits tuning any band expan­
sions that might evolve in
1979. The dial is calibrated in
1 k Hz increments, and visual
interpolation to 250 Hz or
500 Hz is quite easy . Receiver
sensitivity is better than _5
uV for a 10 dB signal plus
noise ratio, which means that
you can hear those weak sta­
tions without straining. One
of the outstanding features of
the T R4 CW is its superb age
action - less than 3 dB varia­
tion for 60 dB change in
input signals. This means that
an S2 signal and a 40 dB over
S9 signal produce practically
the same audio volume from
the speaker. This feature is a
super advantage if you like
working OX, contests, or
don't like a blaring rig when
someone th rows a 2 kW signal
o n frequency. The TR4 CW's
8-pole SSB f ilter has the same
shaping factor and ultimate
rejection as any 8-pole filter,
but less in-circuit loss. It has
an initial bandpass of 2.1 kHz
and does a beautiful job of
eliminating adjacent-channel
interference. The big news on
the TR -4CW is its 500 Hz CW
filter. Th is filter is standard
equipment - not an option ­
and it really pulls weak
stations out of the mud.
Either the SSB or CW filter
can be front panel selected
for CW use. If you like com­
fortable operating and a quiet
but highly sensitive rig, the
TR-4CW will spoil you!

Several front panel con­
trols increase the rig's flexi­
bility by serving a dual pur­
pose. The transmitter gain
control functions as an rf
output level control on
CW/tune and as a mike gain
control on SSB. The VOX
sensitivity tracks with this
control during SSB operation,
but it can also be indepen­
dently adjusted by a side­
mounted control, if desired.
In other words, shoul d you
decide to talk softer, you
merely increase the trans­
mitter gain and the VOX will
follow it. The VOX can be
overridden by merely keying
the mike's push to talk. An­
other side-mounted control



For CW

Shoestring
•
mgSwitch

Fig. 1. The antenna mounts
on the lever or moving arm of
the relay. The t ransmitter
mounts to the contac t , which
is closed with the lever switc h
when power is applied. In
most relays this is the bottom
contact. The receiver mounts
to the contact , which is
closed when power is ap plied
to the relay . Also, do the
same with the coax grou nd
on another transfer switc h.

Mount the switch on a
board, or some o ther piece of
metal or plastic, to form a
pedal. Leave enough slack in
the wire for a change in posi­
tion , or to move it out of t he
way when not in use. Wire
the switch in series to the coil
of the rclav and a 12 V de
power supply. This power
supply may be a standard ac
to de or a 12 V battery. The
supply input should be
mounted on the board with
the relay.

That 's about all there is to
it, exce pt that th is sho uld
only be used wit h a low
power rig, and the transmitter
and the receiver should be
kept a distance away fro m
each other, so there will be
no spurious emissions that
the receiver might pick up. If
yo u get a relay with three
transfer switches, it would be
possible to key the relay from
your speaker on the receiver.
Keep an eye on the relay
contacts for charring, the first
couple of ti mes you use this.
It should work well wi th 25
Watts or less o n CW. Total
cost of th is pro ject sho uld be
in t he neighborhood o f
$5.00. •

Construction
Mount the relay on a

board or in a small cabinet
(one would be available at
Radio Shack or any other
electronics store). You can
get the relay from Radio
Shack, another elect ron ics
store, or an outlet that stoc ks
surplus telephone equi pment.
This switch doesn't have to
have two transfer switches,
but, if it does, you will be
able to also have a switc hed
ground. Mount you r anten na
leads to th e relay as in Fig. 1.
Also, mount your t ransmitter
and receiver to the relay as in

on a board which 15 laid on
the fl oor.

make and utilizes a minimum
of parts and dollars . It uses a
stand ard telephone switching
relay , which has at least two
transfer switches. Let me
explain what 1 mean by trans­
fer switches. They are the
levers of the switch that
either make (dose) or break
(open) , de pend ing on th e
operation of the relay. By
u t ilizing th e se tr an sfer
switches and their operation,
you can switch the antenna
inputs between a transmitter
and a receiver. Th us, a hands­
off operat ion is made using
the relay. Operat ion is made
possible by a foo t switch
made from a push-bu t ton
SPST switch. This is mo unted

Skip Baldwin
Box 76
FPO San Francisco CA 96637

T here are quite a number
of us who are JUH

getting into ham radio. We
don't have much money to
buy some of the nicer and
very ex pensive transceivers
that arc on the market today.
So we are forced to turn to
the role of the modifier and
experimenter. Having become
one of the aforemen­
tioned through necessity , I
have developed a working
system for the switch ing of a
recei ver and t ransmi tte r for
low power CW work.

The circuit is quite easy to

.,"'4..5""'[ "-~===:r~i===~--"[C[' VE"

•D

'V "h[" '\.. / 5..."0... .... COOofAC'

•
"ECEI~[",, ,

L_- -tl-: J
..on,

,r j "'
' ''''' 5'' ' H"

"

Fig. I. Note 1: ;1 1000 uF capacitor m ay be put across the
contacts if arcing occurs. No power must be applied from the
transmitter during switching.

"
Fig. 2.
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No Profit

Relaying For

and

JWph A. Giffone N2RG
963 East 105 S treet
Brooklyn N Y 11 236

T h e Nat ion al Traffi c
System (NTS) is a major

traffic network composed of
many building blocks called
nets. Through well-planned
schedules and rout ing of traf­
fic, NTS can ta ke t raffi c from
any where to everywhere in a
matter of hours. The most
fundamental of a ll NTS nets
is the sec tion net. Your
t raffic handling adventure
begins here.

In my opinion, if you can
fun ction on a CW net, you
can fun ction on a ph one and
RTIY net. Not so the other
way around. I will the refore
put my first emphasis o n CW
traffi c handling and CW net
procedures and branch off
later in the article to cover all
facets of traffic handling.
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Amateur Message Form

The fi rst t ime that you
check into your sec tion net,
you will probably want to
listen in and get the feel of
the net . Soon , however,
yo u'll want to take part in
the net's activi ty. The firs t
traffic that you are likely to
handle will be one of your
own ori gi nat ion. It is es­
sential, therefore, that you
know how to origi nate third
party traffic.

Fig. 1 shows the ARRL 's
CD Opera t ing Aid 9 , which
explains the Amateur ,lfessage
Form . Every message that
yo u ever send or receive must
be in this form . To some , it
seems ra ther co mplex; to
o thers, it is just part o f the

Fun

game! Let 's break it down
and find the significance of
each part .

The first maj or sec t ion is
called the pream ble. This is
speci fically for the benefit of
the station receiving the meso
sage (hereafter referred to as
the relay station or relay).
The preamble is broken up
into eight parts, a-h. Please
use Fig. 1 as a guide.

a. Message Number
Each and every message must
have a number. You begin
with NR 1 and con tinue
sequentially. Th is number is
fo r fi lin g purposes and
refe rence purposes (to be
dearly explai ned later). Some
sta tions begin with NR 1 each
month , some each year. It 's
comple tely up to the o pera-

tor 's preferences.
b. Prec edence The

pre ceden c e is extremely
important. There are four
precedences: Emergency,
Priorit y , Inquiry , and
Routine. They are handled in
that order also. An emer­
gency message will always be
han dled before all o thers. The
same is tru e for the o ther
precedences - the higher the
precedence, the quicker it
must be handled. Fig. 1 has a
list of precedences. I suggest
tha t you read it carefully and
understand it fully. Vir tually
every message that you will
handle will be a routine mes­
sage unless there is an emer­
ge ncy . This, however, Is
ext remely rare. Note: On CW,
routine is R, inquiry is 0 , and
priority is P, but emergency is
a lways spelled out com­
pletely.

c. Handling Instructions ­
Ha ndling inst ruct ions are
opt ional, th at is, they are not
essent ial for proper handling
of traffic. There may be ,
however , some special duty
that the origi nating station
requests of the delivering
stat ion. For instance: HXE
tells th e delivering sta t ion to
ori gi nate a reply fo r the
addressee. If you are very
demanding and wi sh to com­
bine two or more instruc­
tions, you may. HXC E means
to not only get a reply, bu t to
also report the date and time
of delivery. (No te that some
h and ling instr uct ions, like
HXA, may be foll owed by a
number. ) I suggest that yo u
read all the d ifferent handling
instruc tions, though it is n' t
necessary' to memorize every
single one.

d. Station of Origin - The
station who originally sent
the message. This is very
import ant, as you will see
later.

e. Check - The check is
the nu mber of words in the
te ... t of the message. It is very
helpfu l because it allows the
relay st ation to check if he
has rece ived your message
completely . If his " word
coun t" does not agree wi th
the check , he is then alerted



t ime and wait for the Net
Con trol Station (NCS) to
"ca ll up" the net . He will call
up the ne t by sending CQ
followed by the net 's respec­
tive designa tion . For
example, the ne t designation
for the New York City- Long
Isl and Slow Speed Section
Net is NLS. At 6 pm o n
3.730 MHz, the NCS fo r that
night will send: " CO NLS CQ
NLS DE WB2YKG NLS THE
NEW YORK CITY AND
L ONG ISL A N D SL OW
SPEED SECTION NET OND
ONZ NLS DE WB2YKG ONI
K . . . ''. He will th en listen for
peopl e t rying to chec k in. If
you wish to check in, send a
Morse code character to the
NCS, an d, if he sends it back,
you may then check in. For
example , he sends NLS K and
you send dididahdit. If he
sends back diddidahdit, tha t
means that you can call him
and list your t raff ic. You
check in this way: WB2 YKG

the nu mber o f words between
bot h 8Ts. (X and query are
Cou nted as words; lIT is not.]

The fo urth and last part of
the radiogram is the signa­
ture. It is sent after the last
RI . The signature is followed
by AR. If there is another
message to follow, you send
li..R B. If there is no ot her
message, AR N is p roper.

The A ma teur Message
Form is not really diffi cult ,
bu t it is essen t ial for p roper
t raffic handling. It should be
very familiar to you before
continuing on.

Throughout the rest o f the
art icle I will be using 0 sig­
nal s and ab breviati ons th at
will be most un familiar to
you. They are listed in Fig. 2,
which displays the fli p side of
CO Operating Aid 9 men­
t ioned earlier.

When you feel that you
are ready to check in (QNI)
to you r section net. tune in
the net's freq uency at net

BT
BT.
It is

envelope. (The delivering sta­
tion may have to mail it.]
You s hou ld include the
pho ne number if you have it.

When the address is sent, it
is necessary to separate each
line o f the address with AA
(d id ah di d ah , no t didah
didah ). This is an absolute
must. You wou ld no t add ress
an envelope using only one
line, wou ld you? No. After
the last line, however, you
must send BT instead of Ali...

The third part of the
radiogram is called th e text
(of the message). Remember
that there is no punctuation
whatever. All thoughts are
separated by X. If you have a
question , you may send the
wo rd QUERY after it , but

dididahdahdidit [i.e.,
are you q uery I am

fine X 73" ).
T he text begins with

(break) and ends with
Remember the check?

never
" How

that somet hing is wrong.
f. Place of Origination

This is quite obvious. It is not
trivial, however, as its im­
portance will be clear later.

g. Time Filed - T his is
optional and most messages
do not include this unless
there is some specific t ime
limit on the delivery of the
message (see HXB).

h . Date - Simply the date
tha t the message was filed.
Note that if you include the
tim e, the date mu st agree
wi th that ti me: If the time is
UTC, it may be a different
day by UTC than it is locall y,
so be observant!

The pream ble is a well­
designed int roduct ion wh ich
has many helps for the relay
and delivering stat ion. More
referen ces to th is later .

The second part of the
radiogram is the address. The
address should be as complete
as one you would put on an
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of traffic, it is your respon­
sibility and obligat ion to see
that it is delivered or relayed
properl y and intact. A good
traffic handl er knows that
every message, though unim­
portant to him, is very impor­
tant to its sender and its
recipient. Therefore, be sure
before you QSL (even if you
must ask for ten fills an d
fifteen confirmations). Some
people thin k that the sen ding
station might look down on
them if they ask for many
fills. I say that if you don't
ask for fills, you are a poorer
traffic handler because you
don 't care enough to do it
right. End of sermon.

When the relay has QSLed
the message, the two of you
must identify, and then you
may return to the net fre­
que ncy. Don't disa ppear;
there may be other traffic for
you. Upon your return to the
net frequency, you wait until
a call-up and then send the
last three letters of your call.
The NCS will acknowledge
your return by sending those
three letters back to you.
Then you must wait for fur­
ther instructions. In the event
that the NCS doesn 't hear
and acknowledge you r return ,
it's no big deal . .. just try
again on the next call-u p.

If during the course of the
net you have to sav or ask
something of the NCS, send
the last three letters of your
call , and when he sends them
back, that means that you
have permission to say your
piece. Never just start sending
without permission, because
the NCS is exac tly what his
name implies - net control ,
in control of the net!

After you have been on
the net for about ten
minutes, if there is no traffic
for you, you will be excused
from the net (QNX). Never
ask to be excused unless you
truly cannot sta y on the air.
If, when you check in, you
know that you can onl y be
o n for a couple of minutes,
tell the NCS : " G E Ralph
QRU ES PSE QNX 7
(minutes) Aft" He will then
excuse you before or in seven
minutes.

P rInt ed in U.S .."

Frequenc y

ARRl Secricn

Month ---..B IIGt/ Jf

"'-/tA~( c.

traffic, the relay station
misses a couple of words (or
even a lot of words), he must
go through a process known
as "getting fills" (to fill in the
missing words). When you get
a fill, be sure to use the
proper abbreviations given at
the bottom of Fig. 2 ; o n CW,
speed is essent ial.

Let's see how they're used .
Suppose that this was what
the relay station had copied:
"HAPPY X SEE

SOON X LOV E lIT
..." He would then ask for
fills in the fo llowing manner :
WA H APPY ? . . . WB SOON?,
etc. You would then send the
respective fills that were
asked for.

When the relay station has
copied the entire message and
is sure of every part, he ma y
• 'QSL" the message and
acknowledge receipt. I'd like
to say somet hing very impor­
tant, something that most
traffic handlers forget. Any
time t hat you receive a piece

•

Time

, -tr rJ".,~ 10 #J; _.-lc.....a.
...... (:J

(/! { 2! (31 (4/ ( j ! (6) ( 7) (8) ( 91
10 10 11 / 2 IZ l Q J J

SCHE DU LES AND
NET AFFILIA TI ONS;

tv /..£,---,----''o-'-''-L'''--c-'',L'':-''-­
I"L /p,v

When a station that can
handle your traffic checks in,
the NCS will send you both
off frequency (ONY) .
"WB2XXX (you ) WB2YYY
(t he relay) UP 5 BRONX 1
U5 . .." This indica tes that
you and the relay are to go
up five kilohertz and pass
you r Bronx traffic .

Let's see what happens off
frequency. You'll begin by
listening up five kilohertz be­
cause the relay station alway s
calls the station with the
traffic. The NCS said to go up
five, but don' t just listen up
five, tune around and listen,
becau se if there was another
stat ion up five, WB2YYY
wou ld not just start callin g
you on top o f him (I hope).

When co ntact is estab­
lished, you will ask the relay
station, " O RV?" (Are you
ready?) If he is ready, he will
an swer , "QRV." (I am
readv .] You will then send
your traffic.

If, while copying your

Fig. 3. Station Activity Report.
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n € A rTJ _ Sl,ned

• O,; ,tln'led: A messag<, onlmated by sOm eone other .
al your ,,(;1.(;00, Re c e i ved : Any messa,,, rece,ved o ver the ai r at your s .alion. ~: _ nl
over the a ir from youl sll l ;on. Dd jve re4 : Any message received ill youl station and delivered 10 ,"ome­
One other than Y0l,ludL See Ope"Iins an Amate u, Rad io Stahon for funhe . de ta ils.
Form I

DE WB2XXX GE RALPH
QTe BRONX 1 AA
RONKONKOMA 2 AA 2RN
1 AR. Note how the traffic is
li sted : Place Number AA
Place Number AA. In essence,
you are say ing, " I have o ne
message for the Bronx, two
messages for Ronkon koma,
and one message for the
Second Region Net (2 RN)."
Note that any traffic whose
destination is out o f the sec­
tion is sent to the region net.
An y traffic for within the
section is listed by its destina­
tion. This is becau se the net
will have people from the
section to take your traffic .
(Note: If you wish to check
in but have no traffi c, send
" QRU" in place of "QTC",
ctc.)

The NCS will co nt inue
call ing up the net and ac­
cepting check-ins throughout
the net session, so don't get
upset if you don 't get to
check in th e minute the net
starts.
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Fig. 4. A RRL Form CD-3, with A RL numbered texts.

Fig. 5. Message using an A RL text.

NR 13 R HXE WB2XXX ARL 5 BROOKLYN NY JULY 13
JOHN BRAZZLE U
17 NORTHEND DR n
SHA NTY TOWN CO 10008 n
FONE 758 6274 'eT ARL FIFTY X ARL SEVEN tIT JOAN AND HARRY A'R

When you arc on the nets,
use your co mmo n sense and
try not to tie up the net.
Send only when absol utely
necessary . Do not repeat
things unl ess you are re­
quested. Try to say as mu ch
as poss ible with as little
sending as possible .

Phone and RTTY Nets

The p rocedures o n phone
and RTTY traffi c nets are
vir tuall y the same as outl ined
abo ve. On phone, one must
be sure to "say it with
words" instead o f the abbre­
viations that accom pany CW
traffi c handl ing. Al so, most
of the traffi c on the phone
net is passed on frequency
rat her than off frequency .
Fo r our purposes, that is all
that you need to know. For a
more involved ex planat ion of
pho ne and RTTY traffic
handling, read the ARRL
Operating Manual .

That wraps it up for the
actual net ope ration. You
now know enough to QN I,
QNY, QSP, and QN X. This is
eno ugh in itself, but there are
other things that you shou ld
know, the helpful hin ts that

develop a top-notch traffic
handl er.

Originati ng a nd Delivering
Traffic

To gain ex perience , you
should t ry to handle as much
traffic as possible. The bulk
of your initi al messages will
be those o f your o wn origina­
tio n. Since you already know
the form of the message, now
yo u must find the message !
Neighbors, friends, relatives,
and even yourself are good
sources for traffic. One thing
to remember is that the meso
sage may not be in an y code ;
it must be in plain language
(Engl ish, Span ish, e tc.) . You
are not permitted to send
"commercial messages" [i.e. ,
messages co nce rning business
transactions, etc.).

When yo u deliver a mes­
sage, the usual procedure

is to read it over the pho ne to
its recipien t . If there is no
phone number, however, you
might mail the message. It is a
common courtesy for the
delivering stat ion to explain
how the message got th ere
and offer to send a reply.
You might want to leave your
phone number so that the
party might be a future
so urce o f o rigi nations. Th is
kind of thing pleases people
and gives them a very nice
impression of amate ur radi o.

Service Messages

A service message is a
message from one ham to
another concern ing a piece of
traffic. It is used mainly to
info rm the originati ng stat ion
as to the whereabouts of his
tra ffic. Perhaps you were un­
able to deli ver a message. You
would th en service the

originati ng stat ion : NR 12 R
WB2XXX 16 BROOKL YN
NY JULY 12 WB2NNN Ali.
SARATOGA NY 1fT
REF (erence) UR NR 42 R
UNDEL IVERA B LE X
WRONG ADD RESS AN D
PHONE X PSE A DV ISE X 73
BT JOE WB2XXX All.

Remember that I men­
t ioned the importance of the
place and stat ion of origin, as
well as the message number?
Th is is where it comes in ­
whe n you must service the
originat ing station. This
would be done with a service
message, in th e manner pre­
viously outlined .

Counting Traffic

Each message is counted as
a certain number of points.
These points are to be totaled
and sent to the Section Com­
munications Manager (SCM)
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each month, in what is known
as a Station Activity Report
(Fig. 3). It is therefore essen­
tial th at you know how to
count your traffic . Each mes­
sage sent from your stat ion
counts as o ne sent point.
Each one received co unts as a
received point. Each one
originated for a third party
(someone other than your­
self) counts as one originated
point. Each message delivered
to a third party counts as one
delivered point. This is
trickier than it seems. Fo r
example, a message originated
for your ne ighbor counts for
two points: one o riginated
and one sent. A message
delivered to your neighbor
counts as one received and
one delivered, thus two
points. A service message
received by you counts only
as one received and no t as a
delivery, si nce it is for your­
self and not for a th ird party.
If you send a service message,
you do not get an origi nat ion
point for the same reason - it
is not being originated for a

th ird party . Thus, you would
only receive one sent point.

As 1 mentioned before, it
is suggested that you send a
station activities report to
your SCM. To find out who
your SCM is, look on page 8
of an y current QST or write
to th e ARRL In th is report,
you send your traffic totals as
well as some other tr ivia tha t
you might want to add. The
SCM has to write a Section
Activity Report eac h month
and th ese items are usually
included .

If you have more th an 500
traffi c points in any month,
you qualify for the Brass
Pounders League (BPL). a
coveted traffic awa rd given
by the ARRL You may also
qualify by having 100 origina­
t io ns plus deliveries. If you
make BPL three times, you
qualify for the beau tiful BPL
medalli on .

It is required by the FCC
that all third party traffic be
logged. That means that you
must keep every message that
you send or rece ive at your

station for a period of one
year. I fi nd th at the easiest
way to log is to use a loose­
leaf notebook. Fold one page
into four columns - ORI G
SENT RCVO OLVO - and as
you pass traffic each day,
stro ke each point into its
respective column (I use a
different line fo r eac h day). I
also keep all the messages
that I send in this loose-leaf.
At the end of th e month, I
add up each co lumn, and that
gives me th e to tals. Then I
remove all th e traffic of that
month, roll it up, put a
rubber band around it , and
hold it for a year. At the end
of one year you may chuck it
in the wastebasket.

ARL Texts

Fig. 4 d isplays ARRL
Form CO-3, which contains a
list of the ARL num bered
texts. These are th e most
common messages sent vi a
NTS, and it saves lots of time
and effo rt if you use them.
There are some thin gs to be
re m e mb e r ed when using

them: (1) the letters ARL
must be inserted before the
check. (2) The ARL numbers
must be spelled out. Fig. 5 is
an example of a message
usi ng an ARL text.

Conclusion

This is t raffic handling. AI·
though th ere might seem to
be a lot to remember, the
more traffic that you pass,
the easier it becomes. Don't
be timid, either; check into a
net and sta rt handlin g traffic.
People wil l be glad to help
you out and clear up any
problems th at you might
have. If you 're not proficient
at CW, t ry a slow speed CW
net. It 's sure to bring up your
code speed. You might also
try a ph one net. Those who
have RTIY setups migh t look
for a RTTY net in th eir area.
And, of course, for the brass
pounders who can li p out
15·20 wpm code, th ere's th e
"fast speed " net .

NTS has something for
everyone. Hope to CU all on
NTS! •

April 28, 29, 3D,
At Hara Arena,
Dayton, Ohio
This year's Dayton Hamvent ion
promises to be the biggest and best yet!

Start with more exhibit and flea market
space than before. Then: • informa t ive
pr~rams • new products • technical
sessions • ARRL and FCC forums ­
spec ial and group meetings • ladies'
programs • transmitter hunts • total
value of prizes exceeds $15,000.

Top it all off with the Gra nd Banq uet.
Saturday evening April 29.

If you have registered within the last
:\ years you will receive a program and
information brochure in March.

Admis..c;ion $1 in advance. $.1 at the dc'x)!".
Saturday niRhl banquet $R per person.
Flea Market space $5 to $H per space
depending o n number of spaces. At door
only. Make check payable to: Dayton
Hamvention . P .O . Bo x 44 . Dayt on .
Ohio 45401.

For specia l hotel/motel rates and
reservations information write to above
a dd ress. Inquiries :cal l Sn-R54-412fi.

See you at the world's
largest Ham Convention!

3.



AMDISON BIG
SIGNt>J. BUYS

OMNI.J 2·meter mobile or
pori able anlenn• . 3/8" thread, 5-dB g.in
11.SodB g,ain over convenlional S/8-wa...
mobile whip anlennal . $29.95; 450 MHI
$27.95. Guaranleed results.
PReMAX 4 f1. ground rod ... clamp $4 .50
MIDLAND 23-136 dual !TIner re~

SWR and rel.,i... po_r. Handles 1 kW
from 3-150 MH,. . $21 .95
VAESU FT 301 ... FP301 AC Supply
..... . .... . ... . ... . .. . . . . . . . . . . . . . . . . $750.00
VAESU FT ·301D ... FP301 AC Supply
........... . .... . . . . . . . . . . . . . . . . . . . . . $935.00
HV GAIN 18AVT/WB 100 f..., RG8
coax $100.00
HV GAIN 18V vertic.1 $19.95
Model 214 2m V.gi $21 .50
HV-G.in 208 2m Vagi $15.95
VHF SPECIALS : Kenwood TS 7005
Lilt $679 Call for quole
KLM : Anlennas, Lineaf$, ACClIssori.

All In Stock
FREE balun wl2 met.. b.... an­
tenna.

JANEL PREAMPS: In Stock. Technical
Books CARRL, Sams, Tab, RCA , T .I. ,
el c.'
HAM X ROTOR INew Model' Turns 28
sq . n. of .ntenna Lisl • • • $325 Order
Now Vo~ Price - $249.00
CDE HAM 3 $129.00
BIRO 43 WATTMETERS plus slugs in
slock .
SWAN METERS: WM 6200 VHF Wan­
meier $49.95; SWR 3 Mobil. $9.95
TELEX HEADSETS: In Sloek
CETRON 572B $24.95 ea.
RAVTHeON 8ttA
Sealed Cartons $16.00/pair
ADEL nibbling 1001, $6.45; punch $3.50
CABLE 5 /32" , &strand, sofl-drawn guy
cable. For mast or Iillhllow.r, 3« teet ,
BELDEN COAX CABLE: 8237 RG8
19~ ft . 8214 RG8 foam 23~ n.. 8448
8-wire rotor cable 14~ tt., 8210 72 ohm
kw twinlead $19/100 rt., 8235 JOO ohm
kw twinlead $12/100 It., Amphenol
sllver-plate PL 259 5911 ea. UG 175 adapt­.r 19~, PL·258 dbl famale$I.00.
NVLON CORD 5000 f1.... per roll
$15.00
BELDEN 14 gauge copper s1rilnded an-
lennil wire $5.0011 00 ft.
BELDEN 9888 Double Shield RG8
Fo.m-direet bury - 100% br.id 39<1/h.
22 giluge plaslic covered ani. wire for
long wire, radials. $3.5011000 tt.
KESTER SOLDER 1 lb . 60/40, .062
. ... . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6.50
Leader - Amal....r Tesl Equip. - 10%
offlisl.
Mil110ry 2 .5A11000PIV epoxy diode 19~

iii . .001 MFD 20KV CAP ..• ..• . $1 .95
CALL FOR QUOTES ON :
Vusu FT301 D, FT301 , Denwood
TS520S. T5820S, TS6DOA, TR7400A,
TR7500, FT227B & ETO-ALPHA . All in
sealed carlOns. Call for quotes on ile""
nol lisl ed.
CALL FOR FAST QUOTE, OR WRITE
AND INCLUDE TELEPHONE NUM ­
BER . IF WE HAVE VOUR BARGAIN,
WE'LL CALL YOU PREPAID.
TERMS: All prices FOB HouslOl"l . PriClll$
subject to d'tang. without nOlice. All
11emf, G ......nleed. Some ilerns f,tmjec:ll0
prior sale. Send 1e'tlertMrad fOf" Am.,....r
dealers pric . lisl. TexiilS residlftls acid 5%
til... P1e_ edd pP$1iJge estimale, exc_

,ofund•• AMDISON
ELECTRO:li ICS S(;PrlY, e c,

1508 ~KaI.,.. Houo_ TX 77002
(71 ) ) 658-0268. :liil. (7U ) 4097-568)

PROBE S
HI 'Z

51500

•
Low Pass
515 .00

10mv @
150 MHz

,••
-

S 5 00
15_00
1000

• Period Mea su rement (Option a l)
• Input rr.ooe Protected
• 12 V ·D C O peration (O p tIonal )
e Ove n Con t rolle d Cryst al (O p tIo n a l)

± .5 pp m
• serecnbre G ate T im e s - J & 1 se c .

524 9 9 5
3 49 9 5
39995
549 9 5

• •I - - , ' ­- , -.. " :. c:

_... -- ­- ~ ' ..

I I
l OUR NEW BANDPASS- I
I REJECT DUPLEXERS WITH I
l OUR EXCLUSIVE I
I BpBr CIRCUIT* I
I . . . provides superior perter- I
I mance, especially at close I
I frequency spacing. I
I

Models available for all Ham I
bands . Special price fo r

I Amateur Repealer Clubs I
CALL OR WRITE FOR DETAILS:

I
I

0!5 1 10 MIC . T ime Bne
06 1 Per iod
0 71 l-4 a n d le

500 MH z
& 1 GHz

0 10

636 Sheridan Dr., Tonawanda, N.Y. 14150 716/874·5848

-
5 0 0 3 7 8 '-1 8

MODEL.
CTR·2A

5 00 M Hl K it C T R -2 A -500K
sao MH l A nem b l.c:l CT R·2A ·500A
1G1-4l K i t CT R ·2 A ·1000K
l G1-41 A ""m b l.c:l CT R -2A·1000A

O P T IO NS . ..
021 0 ... _ C'v"al
03 1 .43" L EO
0411 2 V -D C

• Built· in Pre- A mp 10 m v @ 150 M H z
e 8 D lll lt .3 " LED DIsplay
• H igh Sta b ili ty T C XO T im e Ba se
• Bu ilt ' ln V H F· U H F Pr e sca le r
• A ut omatic Dp P la ce me n t
• T CX O S td . t. 2 ppm

1 us to
, sec.

1[1]r;] l1JD~I
DAVIS ELECTRONI CS

The N ...... Mode l C T R·2A 5 .. . ,.. Coun t e., a re d esign ee! lind b u llt t o tha h lg hest. tl nd a.ctl
to f u lf ill the n eeds o t co mmarc la _ commu n icat ions. engineering ' abs and ... IOu l ."08. 1­
menlO" . W ith e n Keu .ac\, o f ...00005" (ova l' opt ion I the eTR-2A c a n handle the mOI1
crTt le a ' men ut.mantl; and i, abOut h a ll the cost of o t h •• comme . cla l c o unters .

I f y o u n_d a ' el iable co u n ' ... a t a n a Uo.deble p.ice. , he e T R 2A is the a nSwe ' _

.. TELESCOPING
(Crank Up)

.. WALL MOUNTED

.. nLT·OVER
• GUYED MODELS

(to 100 Fl.)

VERQ BEACH, FLORIDA 32960

MFG'S OF
ALUMINUM TOWERS

Ellcellelll tor
Ham CornmonIcahons

ALUMA
TOWERS

HIGH QUAlITY - lOW PRICES I
MADE IN LOfrtG.

LASTING
N<>AUST

ALUMlNU'"

MoeCLAAAN SALES T AIC,E S IN
ANYTHING ON TRADE f OR NEW

Al UMA TCMEAS

NEED;Sea~. ce.2~. Manne.
An bQueS.~.

Ham eeee. A47
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Tim Ahren! WA5VQK/5
2200 Sorrel Treel Ct.
AU,fI in TX 78744

•

Build A 3V2 Digit DVM

replaces old meters!

Fig. I. For discrete LEOs, paattet 011 segments, but connect only segments B ond C to MSD ( I).
When using 5 display units, tie the cathode of M50 and the m inus display unit together. For 2
Vfulf scale: RI =4 70k 11, Vref = 2 V. For 200m V full scale: RI = 27k 11, Vref=200mV.

F or many months now, I
have been looking for

something to update my
Simpson 260, as it is on its
last legs. The price o f a new
meter scared me away, as I
am a penny-pincher at heart,
and the price of the portable
digital voltmeter that I had
my eye on is enough to make
me appreciate t he old 260.

About a week ago, I was
introduced t o o ne o f
Motorola's new CMOS de­
vices - the MC14433. Th is
little jewel is an analog-to­
digital converte r with a mul ti­
plexed 3Yz digit display which
can be set up for either a 200
mV or 2 V full scale reading.
The MCl 4433 is a high per­
formance, low power 3Yz digit
AI D converter combining
both linear CMOS and digital
CMOS circuits on a single
monolithic l'C. It is designed
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Fig. 3. Positive voltage to negative supply.

vee,.,

Fig. 2. This circuit is not recommended for use with LED
disp lay s.

to minimize th e use of exter­
nal compo nents, and with
two external resistors and
two exte rnal capacitors, the
syste m forms a dual slope
N D converte r with au to­
mati c zero correct ion and
automatic polarity select ion.
For ease of use with batteries,
the MCl4433 may operate
over a wide range of power
supply voltages.

OK, so now I have one of
these th ings in my hot li tt le
hand . What do I do with it?
Well, fi rst I make sure t hat it
is on its own little piece of
conduct ive foam, and don' t
take it off unt il I am ready to
put it o n t he circuitf
perfboard. I always use a
socket with these thi ngs, as
after I unsolder all of the 24
pins, I'll probabl y see that I
forgot to hook up the power
supply! Enough sa id.

Th is pro ject is really a
" bare bo nes" layou t with a
minimum amoun t of func­
t ions, but all that is required
to upgrade to a full funct ion

DVM is a few more resistors
an d swi tches. Si nce the
MC14433 requi res both a
positive and a nega tive sup­
ply, it necessitates either the
use of two batteries, or some
other way to generate a nega­
t ive voltage fro m a posit ive
source . This is really quite
easy, and there are a couple
of diffe rent methods to ob­
tain it. One easy way to get it
is by the method shown in
Fig. 2. In th is example, a nine
volt supply can be used, with
3 V between Vag and Vee,
leaving 6 V for Vdd to Vag­
This system leaves a com­
forta ble margi n fo r battery
degenerat ion (end of life).
Note that du e to the current
requirements of the LEOs,
this meth od is recommended
for use on ly with LCOs.
Another method is shown in
Fig. 3. Th is meth od uses the
old rel iable NE555. Since this
thing generates a square wave,
why not use on ly the negative
cycl e? Very goo d, Watson, a
splendid idea! Loo king at the

III1I III 11~I I I I11111

circu it, we see that th e 555 is
connected in a regular oscill a­
tor fashion . The output, pin
3, is fed through a capacitor
to the junction of t wo diodes.
D1 allows the negative cycle
to pass through it , and D2
allows the posit ive cycle to go
through it to grou nd . After
f il te ring, this negat ive wave is
amazi ngly transfor med into
de !

An idea for saving money
is to use potent iometers in
the area of precision resistors
on the input circuitry . Sure,
precision resistors would be
the way to go, but as long as
we are being cheap about this
thing, let 's go all the way.
There are definite values of
resisto rs required for proper
operation of the input cir­
cu itry, but instead of trying
to fin d the closest th ing in
your junk box and hoping
for the best, we will start
wi th a value less than what is
required and su pp lement it
with a miniature ten turn pot,
which on the surplus market
is rela t ively inexpensive. That
way, you will have an even
more precise res istor com­
bination than you could get

by ordering it.
Although I made my DVM

on a printed circuit board, a
perfbcard wi th soc kets wi ll
do just fine, as parts layout is
not really crit ical. One pre­
caut ion, though : Try to keep
wires away fro m the clock
res istor and wave-for ming cir­
cuits. Now, the first time I
t ried the circuit, it didn' t
work . Very understandable,
as Murphy makes his per­
manent home of record on
my workbench. Well , after
many hours and wanderi ngs
as to the sta te of my sanity, I
came to the concl usion that I
was doi ng something wrong.
Wh a t an understatement !
Th is is where I found that,
unlike with TIL devices, one
cannot leave unco nnected
leads unconnected. Due to
the extreme ly high im ped­
ance of t hese CMOS devices,
you must tie the unused leads
to a high or to a low. Loo k at
the t ruth tab les fo r this . This
circuit can be used with LEOs
or LCOs with some changes,
but in the interest of the local
economy (my wallet), I
decided to go with the popu­
lar FND·70 co mmon cathode

4'
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5K M ULTl - T u ~ N
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l---*--;--m Fig. 5. Voltage chart. Total power requirements are approxi­
mately 60-70 mAo

Fig. 4. Another method of obtaining a negative supply frum a
positive supply. When only +5 volts is available, a negative
supply voltage can be generated with this circuit. Two
inverters from CMOS hex inverter are used as an oscillator,
with the remaining inverters used as buffers for higher current
output. This square wave output from the oscillator is
level-translated into a negative-going signal. This signal is
rectified and filtered. A voltage of +5 V will result in 0-4.3 V
output.

LEOs.
More about printed circuit

bo a r ds . Double-sided PC
boards with plated-through
holes are available, and the
price will be in the vicinity of
4 to 6 dollars (i t hasn' t been
decided vet}. This board has
provision for a few more frills
than the article described,
and the price of a kit using
that board sells for $39 .95.

Wr ite for detai ls to
Dactron, In c., 12609 Black­
foot Trail, Round Rock TX
78664,

Calibration: The first thing
to do in the WaY of calibra­
tion is to set the 200 mV
reference voltage (or 2 volts,
depending on which option
you take). Do this with any
accurate meter or another
DVM, as the accuracy of the

DVM depends upon this
setting. Next, with an ohm­
meter, set the value of your
resistor stri ngs to equal the
required resistance, e.g., 5
megohms with a 5 meg pot
for the required 9 megohms.
Do this with all the resistors.
When you have adjusted these
to their approximate value,
insert them into the circuit.
Now you can fine tune the
pots to the exact value. Note
that when you adjust one
pot, it will affect the values
of the other ranges. This may
take a while, but when it is
complete, you will have a
very accurate voltmeter.

Operation : This is the
easiest of all. All that is re­
quired is that you feed it the

vol tage commensurate with
the range it is in. While other
common voltmeters can take
a few "orangs" wi th the
meter movement, do not try
to measure 150 volts with the
switch in the 2 volt range, for
if you do, you wil l find your­
self ordering anothe r
Me14433.

Well, that about wraps it
up . Other plans which are in
the mill arc an autoranging,
full function DV M, and the
incorporation of LC Ds for a
micropower VOM.

My thanks go out to loe
Magee WA5ACA for his tech­
nical expertise and moral
support, and Bert Mau
WB5UBR for his excellent
photographic work. -

Tracking
the Hamburglar

AMSAT
AMATEUR RADIO CLUBS OF THE

JPL AND HUGHES AIRCRAFT
COMPANY T EST FLY AMSAT

AO-D MODE J (JAMSATl
TRANSPONDER OVER SOUTHERN

CA LI FORNIA
For an hour and a half. 800th

Hart ley N68H pi loted h is 8""chcraft
Bonanza over Southern California on
November 5 carrying a prctotvpe
model of the AO·D Mode J tran­
sporde-. 800th isa rnemberof the JPL
Amateur Radio Club_ Maurice Piroum­
ian WA60PB, a member of the
Hughes Aircraft Company Amateur
Radio Club, also aboard Booth's
plane. operated an Echo II 432/435
MHz K LM transceiver to mon itor the
output of the Mode J transponder.
The f light was in preparation for the
full-scale eu-dev test flight to be held
on December 3,1977. The December
3 fl ight was to have covered all of the
state of California. starting from Van
NUY$ A irport early in the morning. It
was to go on to San Diego, then north
to Palo Alto where the fliers were to
stop for luncheon and refueling. Aftef
lunch they were to continue to Sacra.
mente and then return south through
the inland val leys to Van Nuys Air­
port.

JU$t before the flight on November
5, tests were made on the ground with
Skip Reymann W6PAJ (JPLARCI and
Gene Halaas WB6GSP of Van Nuvs.

transmitting SS8 signals on 2 meters
through the transponder. Norm
Chalfin K6PGX operated FM through
the transponder, transmitting on 2
meters from a new WE-BOO Wilson.
The transponder output was received
on an. ine~pens ive batterv-coerated
portable tuned down from its nominal
450-470 MHz commercial band oper.
anon.

The JAMSAT transponder beacon
WaS keyed by a PROM-operated kever
pUlling out "Hi. Hi, Hi, Hi. de
WA3NDS AA 4:' The kever WaS built
by Dick Ulrich K6KCY. Dick waS to
have been aboard the plane also, but
was grounded by a sttep throat. He
did manage. however. to complete the
equipment modificat ions necessary
for the flight despite his d iscomfort.
Dick is a member of the JPL club.

At the QTH of Don Bostrom N61C
on November 5. there were three
ground stations set up:

John De:;sel WA6JML operated the
downlink position, receiving $igna ls in
the 435.125-435.140 MHz band from
the airborne transponder on a Ken­
wood TS-820 equipped with a Ham­
tronics 435 MHz converter.

Elliot 0>005 WA6KGN operated the
uplink position using a Kenwood
T5-700A for transm issions in the
145.890-145.905 MHz range.

Dick Handlen WA6SLB maintained
qround-to-alr and air-to-ground com-

munication via a 220 MHz repeater,
WR6AJI on Mt. Wilson, using the
Midland 13-509.

Don, John, Elliot, and Dick are
members of the Hughes club. Tom
Mcinnes WB6ZEB. President of the
HAC club, and Sam Weise. another
member, set up and maintained
ground station antenna tactnues
which included beams, ground planes,
and vertica l units.

John Swancara WA6LOD and John
Gerlach K68RO, also of the Hughes
club. also participated in the oper·
ations.

Dr, Sandra Bostrom (Don's XYLI
provided a del ightfu l buffet. Also in

RIPPED OFF: Regency HR-2B, reg
istration number 2200-363 engraved
on the left front side, speaker termina l
strip replaced with mini-plug. Trans­
ceiver WaS bracketed to an AR ·2
Regency amplifier. If seen, not ify
Sandusky Police Oepr.. Sandusky OH
44870, or Call Earl Carrier KBWLP,
(4191-625·1817 co llect.

STOLEN: From the Cornel l Uni­
versity Amateur Radio Club: Heathkit
58-220, serial :139137602; Drake
R-48, serial "75678; Drake T·4X8.
serial "18678: Drake AC-4, serial

the wings was Mrs. Nancy Reymann,
Skip's XYL.

About 10 calls were heard in the
narrow passband during the very short
flight. On the ground tests of the
Mode J transponder at the airport,
Skip reported that the bandwidth was
18 kHz.

Calls heard were: WB6GSP (558).
W6PAJ (SS8), K6PGX (FMl, W6LO
(SS81. W6TCQ (5581. W6XT (CW),
N61C (558).

There were no interfering signals
heard aboard the aircraft or on the
ground and no interference was reo
ported from the transponder to other
amateur services.

.::38777. Equipment is identified as
property of the Cornell ARC by
engraving on back of each un it. Any­
one with information should contact
Phil Karn WB2AJX, 112 Edgemoor
Lane, Ithaca NY 14850, (607)­
272-2747.

STOLEN: Heath HW-2036 2 meter
transce iver. 55 No. etched on back.
Contact Bobby Sorrow WA4G8M,
130 Sunset nr.. Athens GA 30606,
(4041 548-6691, or t he Athens police,
(404) 543-1431.
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- with Clean Gene's touchtone machine

E. Doren WA6THG
6218 Calle Empinada
San Diego CA 92120

Your Touchtone" Act

accep ted procedure for
accessing the machine is first
to identify yourself and then
to depress the star (*) button
on your pad. This action
takes a combination of two
tones from the pad and
transmits these tones to the
waiting autcpatch facility.
The decoder in the autopatch
determine') if the tone com­
bination') are the correct fre­
quencies and , if they are,
proceed') to bring up the
phone line into the repeater
transmit ter. You hear the dial
tone , which indicates a
successful access, and then
proceed to punch up the
seven digits required to make
your call. Upon completion
of the call, the pound (#)
button is depressed, which
clears the patch facility . All
very clever, all very neat, if
you have the necessary touch­
tone pad or two-tone gen­
erator and a suitable means of
properly injecting the signals
into your rig.

Although there are various
commercial units designed to
interface into most trans­
ceivers on the market, they
all suffer from one terrib le
problem. They're expensive!
The expense varies from $50
to $100 and perhaps more. I
was fortu nate to get a
Western Elec tric #35N IA pad
and, with this, proceeded to
build my own unit.

I use an lcom 22A in the
car on two meters. It's a nice
rig, but in the past , I was
unsuccessful in using a com ­
mercial combination touch­
tone/microphone pad with it.
All reports said the mike was
beautiful, but I learned, after
many unsuccessful attempts
at bringing up the autopatch,
that the low frequency tone'>
just weren't getting through
with enough level.

I pulled the Icom out of
the car and sat down at the
bench. Examinat ion of the
diagram showed the mike pre­
amp stage to be an Ie fol­
lowed by a deviation set
control, a low-pass fi lter, and
a n Interstage transformer.
From here, through a .02 uF
cou pling capacitor , the audio

bination of tones, switches a
telephone touchtoneTM line
into the repeater.

Here in San Diego, the

autopatch. Basically, the
autopatch decodes the re­
ceived two-tone signal and,
receiving the correct com-

Clean Up

O nce repeaters were on
the air, it was onl y

natural that someone would
come along and dream up the
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spikes or trans ients from the
inco ming 13 vo lt line . 0 2 ac ts
as a steering diode and
sim ply prevents any possi ble
damage to the pad o r elec­
tronics sho uld batter y voltage
be reversed. It seems always
better to be safe tha n sorry.

There is not hing cr itical at
all in the circui t , and it
shou ld work the first tim e,
bar ring coc k p i t errors.
Neither is there anything
cr itical in its layout. I put
mi ne into th e same box with
t he pad , using a small piece of
vector pcrfboard . Using par ts
and val ues sho wn, the un it
will deliver more than 10
volts of ver y dean un­
distorted audio at the col ­
lector of the ampl ifie r/ iso la­
tion stage. Th is should be
more than enough audio to
drive the modulator of mo st
transm i tte rs d irectly. It
should be noted, however,

Fig. 2.
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Fig. I.

transistor used as a solid state
switch across the push-to-tal k
line. Who wants mechanical
re lays when a nice 154 tran­
sistor can d o a better jo b?
This 2 N2222A can handle a
max imum of 75 volts at 800
mA and is more than enough
to satisfy the requirements of
switching today's so li d state
transce ivers. I fi nd that ho ld­
in time for the t imer chip
seems best aro und two
seco nds or sl ightly shorter.
This p rovides eno ugh t ime to
depress one butto n after
another o n the pad without
the t ransmitter being co n­
t inuously keyed on and off
between d igits. The LED
could be omitted fo r the sa ke
of simplicity, but I like
gadgets and blinki ng lights.
T he co mbinati o n of Rl 0 and
C6 provides decou pl ing from
t he auto electronics an d
effect ive ly removes any

t ransistor IS a very inexpen­
sive uni t, generally available
fo r 154 to 254. It is sil icon
and, in this application,
should be literall y indestruc­
tible . With the 4 7,OOO-Ohm
buil d-out resistor, the output
impedance is around 52,000
O hms. This all o ws paralleling
the stage di rec tly across the
phase modulator withou t the
use of switches.

Meanwhile, back at the
pad, I d iscovered tha t the
white wire leaving the pad
had full battery voltage on it
until a bu tton on the pad was
dep ressed , at wh ich t ime the
voltage was switc hed off. Th is
voltage , switc hed low, pro­
vi des t he necessary negative
pulse req uired to tri gger the
LM 555 t imer ch ip into its
t iming perio d. Release of t he
button on the pad pull s t he
tr igger pin bac k to its high
state, t hereby completing the
for mation of the negat ive
trigger pulse. The setting of
the lOOk po t combined with
the 22 u F tanta lum capacitor
determi nes the tim ing perio d
of the 555 chip. It is impera­
tive that the 22 u F capacitor
be a ta ntalu m uni t fo r lo west
leakage and stabi lity. Wh ile
"on," the timer chip's o ut put
at pin 3 goes to f ul l ba ttery
voltage. Th is voltage is used
to light the LED, visually
indicating the ti ming period,
and, in additio n, is used to
saturate the second 2N2 222A

is fed into the phase mod u­
lator. The lC also ac ts as a
clip per circ uit and is quite
effect ive. However, you must
be very careful in not clippi ng
or limit ing the two -to ne
signal from your touc htone
pad, because the au to patch
just won't wo rk with this
kind of distorted signa l.

I dec ided that t he bes t
p lace to injec t the two-tone
was after the mike preamp
s tage, but t hat .02 uF
coupling capacito r bot hered
me.

Pulling out the t rusty
SR·52 calculator, I learne d
that the capaci tive reactance
of that .02 uF capacitor was a
staggering 11 ,4 17 Ohms at
the lowest touchtone fre­
quency of 697 Hz. lt's a small
won der that the low fre­
quencies weren't gett ing
through. A few more rapi d
calculations showed that a
.33 u F or .47 uF would do
the trick. I choose what I had
in t he junk box and used the
.47 u F unit. T hings began to
clic k. (See Fig. 3.)

Now that I had the prob­
lem in the lcom 22A reo
solved, I t urned my attention
to the pad. I had decided at
the start t hat feed ing the
touchtone signals into the
mi ke left much to be desired,
what wit h the clipper ac tion
and all. Th is dic tated, the n,
that the signals must be
injected directly into the
phase modulator, bypassing
all the mi ke p reamp stages.
Th is required a high imped­
ance d riving sou rce from the
pad so that impedances in the
transmitter would not be
upset. An isolation stage was
called for .

Circuit Description

The audio out of the
to uch tone pad is developed
across the 560-0hm res istor,
R3. A 1 uF coup ling capaci­
tor, C3, iso lates the dc
com ponent from the pad and
feeds the two-tone audio
across the 25,OOO-Oh m level­
set control R4 . Fro m there
through C4, the aud io is fed
to the base of the amplifierl
isolation stage ut iliz ing a
com mon 2N2222A. Th is
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Fig. 3. lcom 22A mike preamp stage. C90's value is changed to .4 7 uF, and the touch tone auato
is injected as noted.

General Notes and Comments

The 2N2222A transistor
can be re placed with the
follo wing devices : 2N2222,
2N2540, T1S 109, TIS1l1 ,
TN3904, GUO, HEPSOO15,
HEPS3001, and ECG 123A.

The total current drawn
by the un it is less than 20
mAoAbou t 8 mA of this total
current is drawn by the LED
when it is li t. The diodes used
as steering units are general­
purpose silicon. I used 1000
piv at one Amp , only because
it is what I had in the junk
box . With the exception of
D2 , all diodes could be
1N914s. D2 should be a sili­
con unit, and 100 ptv would
be more than enough. All
res istors are 1,4 Watt, simpl y
to keep the size of the project
down to a minimum. Con­
siderat ion was given to a
small ampl ifier driving a t iny
speaker so that I could hear
the to nes as they were being
keyed up . The idea was di s­
carded due to lack of space
within the pad enclosure . As
sho wn in the photo , the pad
is mounted out board of the
t ransmi tter with a short
q -co ndu c to r ca ble inter­
con nec ti ng the units. Th is
arrangemen t of the pad being
per manently mounted to the
dash is a fa r better ar range­
ment than any hand-held
device. Hand-held units re­
quire two hands to operate
and, on a fast freeway or c ity
street, can create many prob­
lems for those attempting
calls while driving. Less the
price of the pad, thi s device
could be built for unde r
$7.00, Includ ing the price of
the enclosure. Local barns
have remarked on the "bell­
likc quality ." Thi s, I feel, is
the result of doing things
r ight and feeding clean un­
distorted tones directly to the
modulato r. Try m y method.
I ' m c e rt ain yo u ' l l be
pleased. -

350-millivo lt figu re is a ball
park value. Should your
transceiver need more or less
aud io, thi s can be derived by
tri mmin g with the level-set
control on the input of the
amplifier/ isolat ion stage.
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anc c of ±13 Hz, so it can
readi ly be seen tha t Western
Electri c did thei r jo b well.
Shou ld you find it necessary
to adj ust yo ur generated fre­
quencies, do so with extreme
care. Generally, it is safe to
say that unless you suspect
someo ne else has been ther e
befo re you, it is bes t to lea ve
well enough alone. The slugs
i n th e We stern Elect ric
toroids are adj usted with a
special tr iangular tool, not
usu a lly available to the
common ham . Trouble occurs
wh en yo u get overzealo us
with a poc ket screwd river on
the tuning adjust me nt of the
toroi d. The results are usually
a broken core. If it works the
patc h, leave it alone.

Althou gh it is no t recom ­
men ded, th is uni t can drive a
mike input stage by elim i­
nating R9 an d Ins erti ng a
suit a b le a t te n u at or pad
between point "A" and the
mik e inp ut. Shown in F ig. 2
are the values to match the
touchtone am plifier out put
to 500-Ohm, 5,OOQ.Ohm, or
10,000-Ohm inpu t impedance
on your transmi tter.

Although the values shown
for the attenuatcrs are not
exact, they represent t he
c losest sta ndar d value re·
ststor. The slight differ ence in
values wi ll never be no tice d.
The pads were designed to
ta ke a nom inal 7.5 volts of
audio at the co llector of the
a mp lifie r / iso la tio n stage
dow n to 350 mY. This
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will generally be so meone on
the frequency who is more
than eager to help you .

Care should be taken ,
however, not to over drive Q2
or the following modulator
sta ge in your rig. Most au to­
patch facilities don't seem to
wor k well when rece iving
overdevlated signals.

A fe w final co mments are
wort h noting. It has been
observed, on the San Diego
mac hine, that many peop le
experienced early difficul t ies.
For proper operation , remem­
ber t hat your tr ansmitter
m ust be on frequency , the
two' tone freq uencies out of
your pad must be precisel y
correct, and, final ly, t he
devi at ion of your transmitter
must be cor rect o r slight ly on
the low side.

Wi t h a frequency cou nter,
I measured the output he­
q uencics of the wes-ern
Elec tric pad . I found min. to
be withi n 3 Hertz in the
worst case on the 852- Hertz
tone . Th is tone has a toler -

•
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low f requency group
697 Hz 1 2 3
770 Hz 4 5 6
852 Hz 7 8 9
941 Hz • • #

1209 1336 1477 High frequonl;V group
H, H, H,

that t he 47,OOO-Ohm built­
out resistor used 10 provide
the high impedance to the
t ransm itt e- r will d rop this
vol tage to somet hing less than
the abo ve me nt ioned 10 volts.
The procedure 1 used was to
first select t he poin t of
injection into the modulator
and th en, speaki ng in my
normal voice into the stat ion
mike, measure the peak-to­
peak audio voltage on a sco pe
and set t he two-tone level at
t he output of the 47 k resistor
while coupled into the t rans­
ceiver at slightly less than
voice modu lation. Th is is
perhap s the safes t and most
foo lproof method of initi al
setup. However , should a
scope be lacking, simply start
with the level set co ntrol in
t he pad amplif ier at zero and
begin depressin g the neces­
sarv access button on th e pad
whil e slowly br inging u p the
audio . It shouldn't take mo re
than a minute to de termine
what audio level your local
autopatch faci li ty likes. There

Table 1. This should help you visualize exactly what fre­
quencies are generated as each button on the pod is depressed.
Rem em ber that the pod is a two-tone genera tor. For each
button depressed, one tone from the low-frequency group and
one tone from the high-frequency group are transmitted. For
example, depressing fJ will generate 1336 Hz plus 941 Hz.
Depressing 6 will generate 770 Hz plus 1477 Hz.
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WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

Top of the series. the FT·l01E has
everything-AF speech processor. AC
and DC operaton, plug·in PC boards for
easy servicing-nothing has been omit­
ted for excellent 160-10 meter pertor­
mance.

Just one step down is the FT-l01EE
identical inevery respect-but less the
AF speech processor-an item many
hamscan live without, thussaving afew
dollars.

The FT-l01EX is the same basic unit.
less DC/DC converter. 160M. WWV.
and three of four 10 meter crystals and
the AF speech processor. Many hams
do not need these features and would
just as soon save the money. All access­
ories may be added later and the "EX"
can then become an "E".

•

•

•

IT·IOIE

IT·IOIU

IT-IOIEX

Amateur radio 's first all plug-in PC board transceiver, the FT-101 series has along pedigree of
success dating back to the FT-101 and FT-101 B. More than aquarter million are in use all over
the world! Refinements have been added over the years to update the equipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any "Brand X" and you 'll choose Yaesu!

(Qtm dl
[l;.._-._.,,~
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V

YAESU ELECTRONICS CORP.. 15954 D....nql A""., Pammounl. CA 90723 (213) 633-4007
Y 1 YAESU ELECTRONICS CORP., Eastern Sen>lce Ctr.. 613 Re""" Ter.. CIncinnati, OH 45215



Dan Kernan WA2KOK
Rt. I Box 310 Front S t.
Vin centown NJ 08088

The Tempo 2020
- satisfaction tells all

these contest operating condi­
tions, the receiver never once
exhibi ted any cross-mod ula­
tion o r inter mod ulation prob­
lems even on the strongest
signals. The receiver employs
dual gate M05 FET transistors
and separate and shielded
t ransmit/receive rf circuits.

Receiver Incremental Tuning
The 2020 has a dual range

RIT control allowing for ± 5
kHL or a narrow ± 1 kl-lz
variation for fine tuning of
the rece ived signal. A small
red LED located near the
control indicates when it is
activated.

W hile it seemed that
Kenwood and Yaesu

were in tight competition to
grab your ham radio do llars,
along came Henry Radio with
a new offeri ng, the Tem po
2020 . Havi ng owned the
Tempo One for about five
years and feeling it was a
great value for the money, I
was very much inte rested in
the 73 Magazine advertise­
ments of the 2020. I became
even more interested when a
local ham visi ting the shack
offered to take the old
Tem po One off my hands for
a good price. Wh ile I hated to
see it go, on o ne hand , on the
other han d I had been enticed
by the ads for the new rig.
The deal was made and the
purchase of the Tempo 2020
completed a few days prior to
th e 1976 ARRL Nove mber
SS pho ne weeken d.

Fo r t he uninfo rmed,
Tempo is a name Henry
Radio places on a number of
pi eces of electronic gear
marketed by them, some
imported, and some manu­
factured in the U.S. The origi­
nal Tempo One was in fact an
undercover Yaesu FT-200.
The new model 2020 is
manufacture d by Uniden. A
telephone call to Henry
Radio on the west coast prior
to the purchase of the new rig
revealed that Uniden was big
in the radio business in Japan
but has not yet received wide
recogn ition in the States. This
fear o f the unknown, as it
were, may cause some un­
necessary shyness in making
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the pu rchase. I think this
article wi ll arrest any of the
fears you may have.

Rath er than dupli cate the
inst ructio n man ual and
speci fications in this article, I
thi nk it best to focus on the
main features of the rig.

PLL Ci rcuit ry
The unit emp loys modern

phase locked loop (PLL) cir­
cuitry. This allows accurate
f req uen c y dete r m ination
wit hout introducing the
spurious signals co mmon in
many amateur t ransceivers.
The receiver is the single
conversion variety offeri ng
excellent protection against
unwanted cross-mod ulation .

Hybrid Dial Display
A glance at the dial display

may lead you to believe it has
a full digital readou t. A slight
movement of the tun ing knob
wi ll confirm that this is not
the case. The dial, in fact,
offers a combination of digi­
tal and analog o n its display
and could be said to give the
best of both worlds. To break
this down a bit further, you
wi ll see the first full MHz and
th e first number after the
decimal point on the digital
display; the remaini ng num­
bers in the display appear on
the mechanical drum dial.
Example: 14 .230 MH z - the
14.2 is digital and the 30 is
on the mechanical dial drum.
The five push-buttons in the
lower right of the panel select
the digital range after the
bandswitch has been set to

the desired band in the con­
ventional manner, the dial
dru m being used to control
the last 0 to 100 kl-iz ,

Although this may sound a
bit co mplicated, you soon
fi nd yourself going fro m one
frequency to another with
the speed of a quick change
artist. A two speed tension
control lever on the main
tuning kno b allows for a
smooth rapid tu ning rate or
slower tighter control, the
latter being more desirable
for mobile operation. I might
voice one of my few objec­
tions here, that is, the lack of
a spinner ty pe control knob.

YFO Stability
On-th e-air tests in the

receive and transmit modes
indicate an extre mely stable
and linear VFO. The VFO
circuit employs FET design
and is buffered to prevent
instability fro m mechanical
shoc k or en v i ronmental
chan ges.

Receiver Selectivity and
Sensitivity

The receiver is rated at a
fantas tic 0 .3 microvolts for a
10 d B (signal-noise) to noise
ratio at 14 MH z for SSB and
CWo In the absence of ac­
curate test instruments, I can
assure you after some 200
contacts in the November 55
contes t, it is indeed ve ry
sens itive with even the weak­
est signals being heard quite
easily with the rf gain and rf
attenuator turned down as
much as 75%. At the peak of

Final Amplifier Section

With the exception of the
fina l am plifier section, the
unit is co mpletely solid state.
The final amplifier employs a
12BY7A driver and a pair of
61 46 Bs in the final rate d at
120 Watts nominal PEP out­
put on S5B and 100 Watts
nomina! de output on CWo
The nominal de output on
AM is 25 Watts. The built-in
cooling fan results in a cool
running final and no doubt
contributes to extended tube
life. The fi nal amplifier sec­
tion is well shielded in its
own compartment.

General Features
The 2020 contains its own

ac/dc power supply and
comes with a hand- held mic
and built-in speaker. The 25
kHz calibrator is standard.
There are provisions for ex­
ternal fre quency control with
the model 8010 ex ternal
VFO, which also contai ns
provision for 10 fixed chan­
nel posit ions and an addi­
tional dual range RIT control.
There is a separate power
switch for the heaters for a
mere 28 Watts of power with
the heaters off in the receive
mode. The unit offers a
choice of VOX, manual, or
push-to-talk control with an
accessory socket for a foot
switch if desired . Li ving in a
rural area and not having
done any mobile operat ion,
the per formance of the built­
in noise blanker has yet to be
evaluated under hi gh noise



conditions. The front panel
adj us ta b le AG C control
works well in all modes or
can be shut off for weak
signal reception . The band­
switch has two receive only
positions for 15 MHz and the
11 meter band. There are
provisions on the rear for low
power outpu t for transverter
use and, in fact , my Yaesu
FTV-650 6 meter transverter
performs very well with the
2020 and th e aid of an ex­
ternal power supply. All the
major circuitry is constructed

on 15 separate circuit boards
with accessibility being en­
hanced by a fold down fron t
panel.

Summary of Operation and
Performance

Were I to sum up this
unit in a word, that word
would have to be unique ­
unique in that the unit per­
forms without a hitch on all
bands fl awlessly, as experi­
enced by the 24 hour contes t
weekend operation. It is
unique in the features that

are standard on the rig when
you take it out of the box.

One of the most impres­
sive of these is the built-in
600 kHz CW filter which has
me back working and enjoy­
ing CW more than I have in
years. This feature should
please even the most demand­
ing brass pounder. This unit is
a pleasure to operate , the
controls are well thought out
and well located, the knobs
are made for man size hands,
and th e un it is a bit larger
(14.75" wide x 6.5" high x

13.25" deep) and heavier
(39.6 Ibs.) than most other
units in its class, giving it a
good solid look and feel
which seem to have gone out
with the passing of some of
the old boat anchors of
yesteryear. This is the point
in the article on new products
where the writer finishes with
the negative features concern­
ing the operation and/or
performance of the shiny
new box. Well, I must apolo­
gize, for I have yet to dis­
cover them. w

Looking West
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everything b ut the decoder and re­
ceiver. Th is is to prevent rando m
kerchunks and key ups that wou ld
shorten t he u$llble time of the system.
At prese nt, Joe te ll s me that AUG is
capable 01 a total of six houri com­
bined transmit/receive duty t ime
da ily. Since the solar panels are used
to charge a rathflf high capacity sealed
electrolyte automotive battery. sys­
tem operation is not limited to day·
light hours. However, when using the
~em ahl!l'" dark, it should be remem·
bered that t here will be no recharge
until daylight ll9lIin appears.. In other
words, keep it short ahflf sundown.

It seems that SOffll."thing new and
d ifferent takes place out here daily.
While WR6AUG is not e~actly a firSl
for solar power, it is for a full-time
220 MHz open system.

W2NSOII

ends" since some had slight discolo r­
ation t o the cell structure. They
would not meet spec for space travel.
bo t for an amateur repeater insta lla­
tion t hey were a godsend. By utili zing
lo w cur rent CMOS tech no logy for al l
control funct ions and by inccrpcret­
ing a to uc htone-c::o ntro lled USBr turn­
on and t urn-of f o f the cveeau system
so as 10 minimize Slandby current
drain. a complete 10 Wan repeater
package was bui lt and is currently in
final test.

The receete- itself is built from
what has proven to be one of the best
bases to SIan from - the Uniden Ii.e.,
Midland 1J-509fClegg F M·761Cobra
200) _ies of 220 MHz radios. Vin ....
ally every Southern California 220
MHz repee te- in current operiltion has
had this as t he generic S1aning point.
While there are some excecncos, in
general you will find t hai one of the
aforementioned ~adios was the main
building b lock. Oollarwise, 220 radios
are probably the best b uy to be lound
in amateur radio today.

Operating WR6AUG is only slightly
di fferen t f ro m a ny other repeater. As
stated ear liflf, A UG is tone access, bu t
it is an open repeater. Th e to uch to ne
access system is to conserve power,
not keep people o ff. What you need is
a 220 radio o f your own. a touchtone
pad, and a pair of crystals for 223.24
in/224.84 out. You simply key up, h it
lhe " and make your call. When
finished. you hit the It and turn off

Joe ScJIullman K6BWA with WR6AUG solar~I rest.

" SO LAR POWER ON A
HILL H DEPARTMENT

WR6AUG is an open 220 repeetee.
Fact is, AUG has been around for
some time now. However. 01 late
there is a diffflfeflCe in AUG thilt will
probably intflfesl you. About t!Yee
months ago, WR6AUG became the
first Southern California repeater to
go total "solar power:'

Now. this i$ not the first repeate­
along these lines.. Thflfe have been lit

least two other mtems which have
done similar experiments. If memory
serves me correctly, one was in New
Me:>:ico and the other in Colorado.
80th were two meters. As to whether
eit hel" is still operalional. I cannot say.
Maybe some of those invol ved in the
orig inal New Me:>: ic o and Colorado
systems will read this and ll."t me
kno w.

What sets WR6 AUG apart from the
others is its linal site and the band
upon which it operates. Wh ile present·
ly sti ll in test mode at a temporary
location in the Ho llywood hills. the
plans call for moving WR6AUG to a
temcee mountaintop. one not served
by any power company. Aa:ording to
Joe Schullman K6BWA. who, along
with Sam Davis WA1GOY16 and lhe ir
remotelbase group, designed and built
the AUG syslem, while there are
many good potential repeater 1oca­
tions throughout this area, t he best
ones hilve rever been utilized because
the neoessary electric sevce was not
available. Some mountaintops hil-...e
the ability to talk half the stale and
then some, but a system operational
on battflfy power would be short ·lived
and not worth t he effort. The obvious
answer is to solar power such a remote
installation, but, until recently, the
cost 01 the most necessary por tion 01
such a system, photocell pa nels, was
be yond the pocketbook of most arne­
teurs.

Ho wever, Joe's group lucked o ut. A
company in Chatsworth, California,
Arco Solar Technology Incorporated,
showed its willingness to partially
do nate a n umber 01 "imperfect"
panels to the AUG system. As Joe
e:>:plained it, the panels worked per­
fectly . but were best termed "$BC-

AGA IN ELMO

I think I received the following
information last month - thilt there
was I new op&n two meter ~em in
New Jersey and thilt the caller was
WA2DW1. The ..,_iog machine cut
h im off, SO I really cannot be sure.
The reaflOfl I bring this up is that a
number of you who have tried to
leave a message for " LW" did not
heed lhe specific instructions I gave as
to how it muSi be done. let me
review once again. When Elmo an­
SWel"S, you will hear me with a fif o
teen-seco nd mes$llge. This is followed
by a tone. As soon as the tone stops.
yo u will have e:>:actly filt een seconds
to leave yo ur message. The best way
to do t his is bV joUing clown on a
piece o f paper what you want to say
prior to making vcur call, especially if
it's long distance. When you hear t he
ton e, and alter the lo ne stops, start
with your name and callsign, and t hen
give your 1Tll!'SSiIge. When you hear t he
second tone, the lime is up. If you
!\ave soml."thing vflfy significant that
will lake longer than fifteen seconds,
1_ a telephone number 50 that I can
call bKk. However , if you speak
quickly .nd distinctly , there is a lot of
information that you can leave in
fiheen seoonds. The fitteen-secoed
time limit is not of my choosing.
That's the way Elmo operates, and
though I hllYe tried to slow him down,
so far I have met with little success.
For t hose interested, he is a magnetic
etsc. tvce m ac hine manufact ured
many long years ago. I think his age
makes him a b it o rnery, but after
try ing man y of the new casset te-tvpe
un its. he still is far more rel iable than
anything else I have come across to
date. The " LW Ho tline" number is
(805l·259·8243. II'S good 24 hours a
day, 5l!\Ien days II week.

My thank1 to WA2DWlior trying.
II you drop me a note with the
inforlTIlItion, it will be used here in
Looking West.

laken is nol 10 your liking. then the
only one you can blame is the guy in
the mirror .

f rom p;tge 26
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Fig. 1. Typical European car rear light system. Fig. 2. Typical light trailer rear lighting system.

GfKJrge R. Allen WI net
80 Farms tead Lane
Windsor CT 06095

The Trailer Light Solution

-a diode interface for German cars

and u.s. trailers

M ost peop le at one time
or anot her have had

reason to rent a t railer from
one of the national rental
companies or else to w their
o w n trailer . Usuall y t he
t ra il er is hooked to th e car
and the trailer lights con­
n ected without diIficultv.
Without difficu lty, tha t is, if
you have an American ca r. If
you have a European car such
as a Volvo , VW, etc., you
have a probl em. With most
European ca rs you have
se parate brake lights and
separa te turn signals (Fig. 1);
with American cars and
t railers, the turn signal s and
brakes opera te using the same
tamps (Fig. 2), producing in­
com patibil ity.

I might ment ion t hat I
h ave never bee n refused
rental of a trailer eve n though
the lights on th e Volvo don 't
match up with the li gh ts on
the trailer . Instead, I've
gotten the trailer and , in addi­
t ion , the verba l solut ion of
" you rea lly don 't need tu rn
signals, we 'll just hoo k up the

ligh ts." T his approach works
until you get caught.

Of course, renta l tr ailers
are not the o nly t railers with
lightin g systems which are
inco mpatible with Euro pean
cars. Most boat and cam p
trailers can not be proper ly
connec ted to European ca rs
u nless an additional light is
attached to the trailer. The
cir c uit described in this
a rtic le provides a simple
means o f in te rfaci ng the
European car lighting sys tem
to the lighting syste m on the
average trailer. It can be bui lt
for less than $3 and can be
connec ted to your car in
min utes.

Ho w It Works

Diodes perform the magic
in th is simple adapte r. Diodes
are used since they will
co n duc t current in one
direction o nly . Thus they will
pro vide a one way path for
curren t . Diodes D3 and 04
pro vide a o ne way path from
the car brake wire to each

turn signal ligh t. Whe n the car
brake is on, t he brake ligh ts
on the tra iler will be o n.
Since the diodes permit
c urrent to flow in o ne
d irection on ly, the turn
signals will not inter fere with
the bra ke lights o n the car . If
t hese diode s were not
presen t, the two turn signals
wou ld be shorted togeth er
and, in addition , the brake
lights would come on when
either turn signa l was turn ed
on. Dio des D1 and D2
provide a one way path for
the turn signals. If these
diodes were no t present , the
turn signals would light when
the brake ligh ts light. Use
d iodes with a minim um 3 A
50 piv ra ti ng.

Note that d iodes arc not
perfect conductors in the
forward direction. Each diode
will have a constant voltage
drop of about .7 volts ac ross
it when cu rrent is passed
through it. (You ca n check
th is by measuring the voltage
across 0 3 with the trailer
lights connec ted and the

brake pedal pressed.) If the
normal voltage from the
batte ry with the motor
running is 14 volts, the
voltage a t the trailer tamps
wil l be 14 V less .7 V drop or
13.3 V_ The loss in bulb
bri ghtn ess is insignificant for
a change fro m 14 V to 13.3
V.

An alternate solut ion is to
usc a series of rclays wired to
perfor m the proper function
i n place of the dio des. Relays
a re expensive and t urn out to
be a ra the r com plex solut ion.

Const ruc tion

Constr uction of this little
adapte r is not critical a t all.
The d iodes do not get very
warm in th is ap plicat ion, so it
is not necessary to mou nt t he
d iodes on heat sinks. For my
adapter , I mounted all four
diodes on a thin piece of
plastic shee t ing, such as a
piece cut from a plastic
sa ucer or plate . I then
wrapped the entire unit in a
large ball of plastic electrical
tape to insu late it and make it
waterp roof. It looks sloppy
(hence no pictu re}, but it
works fi ne. I let the wires
hang out of the ba ll about
18" and labeled them as
shown in Fig. 3. Use # 16 or
larger in su lated stranded wire.

Installation

I nstallatio n is simple if
you use the littl e gadget as
shown in Fig. 4. This device is
a simple test lamp for use in
de te rmining which wire goes
to which light in the ca r. To
usc the test lamp, connec t the
grou nd clip to a good ground
point on the car, such as a
poin t on the fr ame wh ich has
bare metal showing. Find the
wiring harn ess in the tru nk
which connec ts to the lights.
T urn on the ta illight and
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Fig. 3. European car/trailer light adapter.
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m aintenance. built my
adap ter three years ago and
have been using it ever since
to connec t the lights on our
Volvo to the lights on our
Co leman camp trailer. w

Continued on page 83

I want to bestow upon you the
Honorable Order of Leaders of
Knowledge of Amateur Radio. Being a

him. Same with the guest editorials.
Same with the I/O editorial and
report.

Speaking of the t/O section: For
heaven's sake. guys. don't let it d ie'
It's dangerously close now;don't let it
go all the way. Computers are in our
future . If 13 doesn't carrv the in­
formation, who will ? I doubt that
"other magazine" would. There have
been some great articles in that sec·
tion (I especially liked the one that
had a program to decode OSCAR
telemetry); keep it going.

As for the rest of the articles, there
was a lways something worth read ing
in every issue. Although I'm not active
in some aspects of ham radio, there
are articles which are easy to re~d and
valuable when and if I decide to get
into that SlUff.

In fact, l've found that most, if not
all, of the articles in 13 have a light,
easv-to-read to ne t hat makes it worth
going through again. I read tha t
"other magazine" when I want to take
a nap.

By the way, I'm renewing fo r 3
years.

Mark He rro WB9 LSS
Ocon omc woc w l

Bad enough you have to read my
editorials without your provoking me
to Wa5te space on the letters pages.
Now, about I/O . , , no, it shall not
die. For some reason, Kilobaud
seemed to drain the input of micrt:r
computer articles during the past 'lear.
Now, with several months of com·
puter articles in hand for Kilobaud,
""'" are beginning to have more
material for 73 along this line. With a
lot of readers getting both magazines,
it seemed to me to be unfair to print
the same articles in both, so there has
been no duplication. Ancient A viator
Green has been promising for several
months to get back to his typewriter.
You can bet that he is being reminded
frequently, since many readers have
been after us for more. - Wayne.

L..-- II

Fig, 4. Test lamp.

IMPR ESSI ONS

match the labele d wires on
t he a da p ter to t he
co- responding wires on the
car and the trai ler.

Once your unit is built an d
installed, it requires no

manufacturers were.
This and the "noiJOod-because-we­

didn't-suggest -it" attitude on repeater
deregulation have convinced me the
League and aST are now one and the
same and represent the aST ad­
vertisers rather than me as a ham. I
therefore am willing to let aST f i·
naoce rnemseives through ads without
my help. The money I saved by my
rebellion is enclosed for my first ever
subscription to 73.

Keep the RTTV articles going - I
bought your RTTY issue off the shelf,

Tom Hill WA4 ECB
Cocoa Beach F L

No wonder OST didn't went to
ilnswer your letters ... that would
e)(pose their "crussde" for the filntilsy
it reill/y is. There are no biid guy
milnufacrurers . , • end only iI himdful
of unprincipled deillers who hilve been
reselling hilm equipment to CB deillers
for the CB market. This milrket hilS
almost dropped dead right illong with
CB sales, so the whofe th ing is iust
demagoguery. Even the FCC admits
thet there is no significilnt problem
with CBers coming into the nem
bands . .. but this is such a strong
emotional issue with many hams thilt
aST hilS deliberately used it, knowing
that it is a fake issue. Sadly, thousands
of well·meilning ilnd sincere hilm$ have
been sucked in by this latest aST
ploy. - Wayne.

Well, my f irst year's subscription to
73 is just about up, and I thought you
might like to know what I thought
about the maQilzine. I wonder if what
I'm about to say is on other minds,
too - impressions about the magazine
and the people who read it.

I like your idea of a large letters
section. It's a good source of tntcrme­
tion and opinions from guys from all
over on pe rtinent land some not-so­
per tinent) top ics, It's always one of
t he first things I read when I get the
magazine. But why doesn 't Wayne
answer the questions anymore? Not
that I mind John Molnar, but I was
just wondering.

Whatever happened to the "Ancient
Aviator" by Green, Sr.? That was a
nice touch. Hope nothing happened to
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all wires as sho wn in Fig. 1.
From the trailer agency or
the t rail er manufactu rer, find
ou t the connec tions for the
trailer ligh ts an d label th ese
con nections as shown in Fig.
2. For final hookup, merely

••

school about 2 weeks ago, and
thought you were ~ery nice. Anyway,
you connected us with Dony Gibson.
She was verv pleasant and helpful, and
said she would send out our missing
issues by UPS the next day. Well, that
was just f ine. I had waited th is long
and could wait a few more days.
Then, she really surpr ised us by
offering to drop them off at our
house, as she was going shopping out
our way ,

What can I say , except that we were
~ery pleasantly surprised. I don't
think we can thank you _ and
especially Dotty - for going out of
your ways to he lp us. My father and I
both thank you and appreciate it ~ery

much. With such great service, I hope
it won't be too long before I can
subscribe for life (if you still have life
subs}, I am 16 and plan to live for a
few more years and don't plan on
being on a bomb squad or a sky diver!

Rob Nelso n WB 1FNO
Bedford NH

Aher 15 years of supporting the
ARRL and most 01 its polic ies and
considering you somewhat of a
"devil's" advocate." I finally have had
it with aST and the League. In as king
a question about their September
editorial on ham gear sale control , I
ran head-on into what I feel is in­
excusable arrogance and barely dis­
guised contempt for anyone who
questions headquarters. My first two
letters were completely ignored and
the answer to the th ird (after I to ld
them they had seen the last of my
money and supoort] was answered by
nitpicking the terms I had used in my
letters and, in a very transparent
manner, still a~o iding my orig inal
question as to who the "bad guy"
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stick the pin in to the wires
one at a time unti l the bu lb
ligh ts. Label this wire with a
piece of masking tape "C-T" .
Repeat this procedure with
the tu rn signals and the brake
line. Make sure that you label

. . ,
'.,tJ~ :

from page 11
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tically impo ssib le to form a micro·
computer fan c lub in my home town.

But, being a radio ham, I wonder if
there is any group or club that meets
on the air to discuss microcomputer
matters and interchange information,
I am sure that many foreign hams may
have a similar interest. I wonder if you
have knowledge of the existence of
such a group or could put a question
regarding this in 13 Magilzine.

I am personally active almoH every
day around 21,350 kHz between
22,00 and 23.00 GMT. 1 a lso operate
on 10 and 20 meters

Hans See mann CE 1NF!CE1 HB
P.O. Box 24-0

Arica. Ch ile

PickV·picky. - Wayne.

In 13 for November, 1977, you
have refe rred to "16-year old Jeff of
Jefftronics."

Jeff-Tronies is a registered trade­
mark owned by Eugene L. Jeffery.
Jeff Rose, to whom you re ferred, is
not connected in any way with Jeff­
Tronies. I would appreciate it if you
would make this known to your read­
ers

This letter is on behalf of my father
as well as myself. We recently moved
from Chicago to Bedford NH. and
since our move we had not been
receivlrq 13 since August. My Mom
placed a call to you while I was in

I
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Wi1Jiam F. Jordan WB4NAY
422 Nor th Ride
Tal1ahassee FL 32303

- you haven't tried one yet?

Repeater Procedure

I t was natural that as ama­
teurs mo ved in to the VHF

an d UHF re peater fre­
quencies, they carried with
them many of the procedures
that proved useful on the
lower bands. The habits were
(and arc) hard to break , bu t
are often disfunct ional when
applied in repeater ope ra­
tions . The objective of this
article is to discuss some of
the un fortunate practices
occurring in the repeater
spectrum an d to offer some
suggestions which might
ren der repeate r operations
more functional.

The lo w bands are typi ­
cally crowded, subject to
fade, dr ift, and interfe rence
fro m stations which may not
hear one another. Under
these marginal conditions,
o pe ra tors com mon ly do
whatever they can to assist
the com mu nications process.
For example, they may begi n
to " push" the mike a bit in
the hope of increasing the
average sideband power. Th ey
wi ll probably tal k contin­
uously for longer periods
because they recognize that
b a n d condi tions m ay
deteri orate and they may not
be able to say all they had
intended to say. Since words
and ph rases often fade out,
th ey are li kely to pass the
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QSO to the other operator by
using callslgns which arc more
eas ily detected th an the single
word "over." Further , thei r
calls to other stations are
com monly lo ng to com­
pensate for fade, noise, and
in terfe rence. These pract ices,
although usefu l in the HF
region , yiel d unsatisfactory
resul ts when applied to other
bands.

First, there is the tendency
to "push" the mike, that is,
to speak substant ially loud er
than one's average speaking
voice. In FM commu nications
systems, the peak "loud ness"
of one's signa l is limited by
the clipping ac tion of devi a­
tion li m iting. A lthough
average deviation can be
increased somewhat, it IS

usually at the expense of
intelligibility (due to distor­
t ion), especially in trans­
ceivers using phase modula­
tion . Co nse q uently, the
tendency to speak more
loudly than usual in FM
commu nications conditions
o fte n results in reduced
effectiveness an d t he pract ice
ought to be avoided .

Long contin uous transmis­
sions also cause serious prob­
lems. They are also unneces­
sary . Obviously , while one
indi vidual is ta lking, he is the
only one tal king, and other

traffic, possibly emergency
traffic, cannot be passed.
Some repeater grou ps con­
sider the rag chewer their
most serious problem , and
certainly the effectiveness of
a repeater must dimi nish
considerably as the nu mber
of users declines due to the
monopolistic prac tices of a
few. Perhaps a policy of call
and switch would reduce
these probl ems. Calfon the
repeater, th en swi tch to a
simple x frequency.

The heavy use of un neces­
sary t ransm issions, especially
calls lgns, crowds the availab le
repeater time and makes
m onitori ng very t iresome.
Although regul at ions require
operators to ident ify on ly
once within ten mi nute inter­
vals, many insist on much
greater frequency and often
inclu de the other QSO
me m b e rs ' c al fslgns . The
repetition of these redun dant
callsigns has no com mun ica­
t ions content. The amateur
service is the on ly one which
requi res any mention of
another's callsign, an d this is
at the conclusion of the QSO.
Perhaps fu rt her FCC rule
re laxat ion will even tually
el iminate thi s contentless
requirement also.

Ano ther unfo rtunate prac­
t ice is the use of extraneous

verbiage in the call-up. Long
ca l l- ups are much more
an n oying t han effect ive.
Squelched receivers are either
on or off, and long call-ups
do not . make them " more"
on. Also, the ca ll , followed
by, " Are you there, Bob?" or
some such thin g is redundant .
The call-up asks the same
quest ion.

Aside from the HF hold­
over habi ts, other practices
and procedures can make
repeater o perations much
more en joyable and effective .
The foll owing are a few of
them :

1. Keep radios in good
shape . Clubs may wish to
sponsor clin ics to correct
members' radio ad justments.
Devi ations should be limited
to ± 5 kHz and mike gai ns
should be set to minimize
d ist or ti o n . T ran smitters
should be on frequency.

2. Establi sh a practice of
p a u si ng severa l seconds
b e t ween t ransmi ssions to
permit access for other oper­
ators.

3. When breakin g into a
Q SO , o pe rators probably
should use their callstgns
rat he r than the word
" break." The calls ign is the
only legal meth od, and some
repeater groups have estab­
li shed the policy of not recog­
nizing ente ring stat ions that
use " break."

4. Avoid entering a QSO
in progress unless substantial
content can be provided. It
mi ght o therwise be con­
side red a rud e interruption .

5. Avoid testing on re­
p e ater input frequencies.
Especially avoid testing tele­
phone tones on repeaters.

6. Min imize repeater use
fo r base station communica­
t ions. Simplex operati on is
probably just as effec tive and
is a mu ch more effi cient use
of scarce frequency resources.

7. Use no more power
than is necessary . Multiple
repeater key-ups are becom­
ing a major problem for some
groups.

8. Try to avoid repeater
DXi ng. When repeater OX is
possible , it is invariabl y a
result of weather conditions.



- easy alignment cures

Your 58-102

These cond it ions make it
pract ically impossible to
work into only one OX sta­
tion at a t ime. Although it
may be a thrill to work a
repeater 500 miles away, it is
likely that all repeaters along
that 500 mile line (and then
some, probably) with the
same frequency will be held
open during the operation. In
some cases, cl ubs have com­
plained that hand-held por ta­
bles were unable to work in
disaster si tuations because
non-local DXers had captured

F o llowing assembly of a
Heath 58·102 trans­

ceiver, a problem was experi­
e nce d dur in g alignmen t.
Wh ile tuning the heterodyne
oscillator coils for max imum
drive to the 6146s, the meter
reading was very errat ic.
Tapping the cover over these
coils, or touchi ng th e band­
switch, also caused the grid
meter to change read ing, and
the output to vary on the
wattmeter.

Invest igat ion revealed that
the trouble was caused by
intermittent parallel grounds
on the four small PC boards
located in th is compartment.
Th e tro uble-causing extra
grounds on these PC boards
resulted from the ir loose fit
in the slots of the metal comb
attac hed to the support ra il.
(Refer to the pictorials on
pages 84 and 85 of 58-102
manual.) Any slight move­
ment of these boards caused a
make or break contac t with
the metal com b, result ing in a
change in ground current
paths.

The problem was cor­
rected by removing the metal
comb from the support rail
and replacing it with one
fa br icated from noncon­
duct ive plast ic. I used a piece
of right a ngle plast ic
molding obtained in a hard­
ware store. Matching slots
we-e cut using a hacksaw an d
the old metal comb as a
template. Two blades were
install ed in the saw toget her
to pro vide correct slot width.
The plastic co mb was then
atta ched to the support rail in

local repeaters with their
powerfu l signals.

9. Wh en an operator
wishes to use a repeater and is
willing to talk with anyone,
he might simply announce his
call o r perhaps his call fol­
lowed by " monito ri ng" or
"listening." "QRZ" docs not
really make muc h sense, but
it is also occasionally used.
But if he desires someth ing in
parti cular, such as road infor­
mation o r a test o r to repo rt
an accident, he should say as
much . Control o perators and

the same positio n as the
o riginal metal comb.

Prior to putt ing the rail
and comb back in pl ace, small
st rips of electrical tape were
cut and placed along the
bottom edges of t he four PC
boards. This was done to
pre vent the co ver from
touching the ground fo il of
these boards and causing a
similar pro bl em .

Following this mod ifi­
cation, the hctcrodyne oscil­
lator, driver grid, an d plate

other liste ners o fte n cannot
afford the time to engage in
conversation fo r its own sake,
b ut will happily provide
needed assistance.

10. After ca lling a sta tion
and receiving no response,
amateurs will occasionally
announce something like,
.. No th ing heard , W4XYZ
clear" or " W4XYZ clear."
Such practices are com mon in
commercial services, but serve
no part icular fun ction in the
amateur service. They prob­
ably o ught to be avoided.

Tighten
Up

coils were readjus ted per
Heath instructio ns .

After a few weeks of
o peration, one other problem
developed with the 58-102.
Gradually, a loss in receiver
se nsi t ivity and transmitter
output deve loped . Th is was
found to be caused by slip­
page of the belts on the small
pull eys of the driver pre­
selecto r tuning shaft. The
pulleys were coated with a
layer of rubber cement to
crea te frict ion. When the

In summa ry, the abandon­
ment of ce rtain HF practices
and the implementation of
other procedures will make
re peater o perations much
more pleasant and effec tive.
These suggest ions are offered
for consideration. Clubs may
wish to adopt them as policy
or change them to ones more
suitable to their part icul ar
operations. In any event,
repeater groups probabl y
a u ght to establish some
guidelines to make their
sys tems more manageable. w

Sldn lq Sears W2PQG
188 Concord Drive
PaTam us NJ 01652

cement dried, the belts were
reinstalled and the two capac­
itors ad justed to track to­
gether.

As a fina l tip, take a look
at the tun ing range of the
final load ing capacito r. Heath
lns tru ctl on s for pulley
mounting are incorrect and, if
follo wed verbatim, will per­
mit only a 900 movement
instead of a full 1800 swing.
Readjustment of the pulley
on this capacitor will be re­
quired . -
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Michael Conwm N2MW
481 Carlton Road
Wyckoff NJ 07481

RP Hints

for low power freaks

down the CW level o r the
microphone gai n. Others will
give a fe w w ans out put whil e
in the tune posit ion. E xper]­
me n t with yo ur own trans­
mi ller and a sensit ive watt­
meter to sec if either of these
methods will work in your
case. Remember that many
transmitters will give o ut a
Watt o r two, even when the
front panel me te r wo uld see m
to ind icate that this is not
t rue .

If you decide to obtain
separate equipment fo r you r
Q RP o perating, look fo r solid
::. tat e eq uip ment. This is
especially true if you plan to
operate p o r t ab le , using
batteries as the power so u rce.
Tra nsistorize d r igs a re light­
weight and com pact and also
waste less power t ha n do
com parab le tube rigs.

When choosing a ORP r ig,
attempt 10 fin d one with a
vfa (varia ble frequency osci l­
lator). When usi ng low power,
it is someti mes necessary to
d uc k ou t from under ORM ,
wh ich is impo ssible to do
when using c rystal co ntrol.
F urthe rmore, you will find
yoursel f li mited in operating
space whil e using c ry stals, un­
less you have a large pile of
t hem . From a construction
sta ndpoin t, a crystal con­
troll ed rig is a fine wa y to
start, bu t you will wa nt to
leave p ro visio ns fo r add ing a
\I fa later.

If you d o dec ide to sac­
rifice frequency coverage fo r
ease o f co nst ructio n wh en
you first o perate QRP, build
a rig using a varia ble cr ystal
osci llator (vxo}. This will en­
able you to shift yo ur t rans­
m itt ing freq uency a fe w kil o ­
cycles above or bel ow the
normal operati ng frequency
of each crystal you ha ve.

Man y t r ansm iuers de­
signed fo r ORP work suffer
because t hey are made for
u nly one ba nd. If co nd it ions
o n that ba nd are poor, you 're
out o f luck . The refore , buy
or buil d a rig wh ich can be
used on at least two bands.
No t o nly will you sti ll be able
to operate wh en conditions
o n one band are po o r, but

scratch, there are a nu mber of
reasonably priced OR P trans­
ceivers on the market, both in
rea dy-made an d ki t form.
Among the most popular arc
the Te n-Tee Argonaut and
the Heath HW-8. Other, older
model O RP r igs, such as t he
Heath HW -7 and t he Ten-T ee
PM series, may be purchased
very inex pensively at local
hamtests and flea markets.
T hese compact units are no t
only usefu l for ho me station
use , bu t a lso may be powered
by batteries and taken to a
fiel d d ay or vacation site as
well.

De p e nd in g u pon t he
equipment you no w have, it
may not be necessary to pur­
chase or build a se parate Q RP
r ig. Many transmitters may be
r un ORP by simply tu rni ng

light o n 40m? I received an
R5T o f 589, and power inp ut
was under o ne Watt!

The QRP Station

Getting o n the air ORP is
not difficult. Si nce O RP
transmitters use a minimum
amou nt o f parts, buil ding a
Q RP rig is an excellent way
for t he no vice builder to get
an introduction to construc­
tion, without putting h is life
savings o n the line. Being
simple and straightforward in
design, such rigs are not hard
to build, and parts arc readily
available. Plans fo r t he con­
struction of a number of
t ransm itt ers in the five Watt
region have appeared with in
the last few vears in 73.

For those who wou ld
ra ther buy t han build from

W hen I first heard
a bout lo w power

operating (com monly called
ORP , from the O-signal
mea ning d ec rease transmit ter
power) , I was a bit skeptical.
As a new ham , I had fallen
into the high power sy n­
d ro me a nd had trouble
believi ng anyone cou ld com­
mu nicate with a transmitter
which used a half Wa tt resis­
tor for t he dummy load. Ye t
curiosity got th e bes t of me,
and soon I had built a OR P
tr an smitt er of my own.
During my first ORP 050, I
not o nly disco vered that
usi ng micropowe r fo r reliable
com mu nications was po ssib le,
but also fou nd I was havi ng a
ball at the same time! Ho w
was my signal at W8TN L, 300
miles away, during broad day-
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you will also be ab le to ta ke
advantage of the d iffer ing
charac te ristics of the seco nd
band.

You may be wondering
where you wi ll fi nd a rig
which fits all the prereq uisites
I have placed upon it. If you
plan to buy a com mercia lly
made rig, don ' t worry. Al­
mo st all commerc ia l gear is
sol id state, has a vfo, and is
multi band. If yo u're planning
to build your rig an d have
had trouble findi ng a suitable
design, ch eck the Ju ly, 1976,
issue of 73. On page 30 is an
article by WA7SCB called
" The Min i-M ite Allband ORP
Rig, " wh ich should help you.

One com mon myth is that
a Q RP antenna syste m must
be exotic. Th is is not tr ue.
Whil e beams an d quads will
outperform dipo les and add
greatly to the strengt h of a
ORP signal, they are by no
means a necessity. The main
consideration is antenna
efficiency . Is yo ur antenna
cut to the correct specifica­
tions? Are all joints soldered
securely? And is your feed­
line lengt h kept to a mini­
mum ? If you are on ly sen ding
o ut a few Watts to start with,
it is important to ma ke sure
that as much of that as
possible is radiated. Perso n­
ally, I find that my dipoles,
which range in height from
twenty to thirty feet, do a
suitable job.

QRP Operating Hints

When operating with lo w
power, your signal will o b­
viously be less st rong than
t hat of a station operating
under similar condi tions but
using higher power. Fo r ex­
ample, the signal of a station
using five watts wilt be about
three S-units below the signal
of a 200 Watt statio n. Th us,
the ORP opera tor mus t rely
upo n operating skil l, rather
than the abili ty to overpower
anot her station, to make con­
tacts. There are a number of
things that a ORP operator
may do in order to increase
his reply rate.

Most ORP operators do
not "II I CO unless they are
trying to raise another QRP

station. T he major ity of ham')
wi ll not answer th e call of a
wea ker station, if there is a
stro nger sta tion call ing else­
where on the band . Since this
is usually the case, calling CO
whil e OR Ping is almost al­
ways a waste of time. Instead,
answer the call of a sta tion
call ing CO or one who is just
com plet ing a contact. Aft er
he has ended his trans mission,
he will be listening carefully
for stat ions calling him, and is
less likely to pass up a call
than the o perator who is
casuall y loo king for a CO .

When calling a stat ion, I
usually sign my call and add
that I am O RP. Many a high
power opera tor will take the
extra bit of effort necessary
to wor k a weaker signal, if he
know') the station on the
other end is using low power.
Thi s will also let any other
low power operators who
may be listening know that
you work ORP as well .

Do no t be discouraged if it
ta ke') a number of calls before
you get an answer. Many
people who try O RP for the
firs t ti me make the mistake
of assumi ng that they will get
an answer to every call, and
they give up after only a few
t ries if they don' t. Be very
pat ien t. Cha nces are, it will
ta ke you a while to get used
to using low po wer, but, after
you have , you will find that
you are getting about as
many replies as you d id when
you o perated wi th high
power.

ORP a nd Rag Chewing

The fac t that you are ORP
mak es a great to pic for the
rag chewer. I have fo und tha t
most high power operators
are genuinely interested in
my OR P experiences. Most
ask about power input, an­
tennas, and other equipment­
rela ted details, bu t so me even
ask how I got interested and
express an interest in ORP
themselves.

For those who wish to rag
chew wit h other ORPers, low
power stat ions may often be
found on the uno fficial ORP
o perat ing frequencies. On
each ba nd they are for ty ki lo-

hertz above the band edge ,
with the o nly except ion being
twenty meters, where the
ORP frequenc y IS 14.06 5
MHz.

It is my opin ion that forty
meter') is the best ba nd for
O RP rag che wing. Conditions
are almost invar iabl y reliable,
wit h 500 miles being a ty pical
distance duri ng dayt ime an d
many thousand s of m iles po...
si ble at night. At nigh t,
though, avoid the broadcast
statio ns. Mo')t ham s who run
a kilowatt have difficulty
com peti ng wi th the broad­
casters, so try ing to , when
using only a few Watts, is
futile.

Whenever I hear another
O RP station on the air, I
a ttempt to contact him.
Two-way ORP contac ts can
be ve ry en joyable an d are
benef icial. Exchanging opera­
ti ng experiences an d hints
wi ll be of mutu al interest,
and the report you receive
from the other station wilt
help you judge just how well
you are do ing as co mpared to
othe r ORPers. You will re­
ceive an hon est signal re­
port fro m the othe r ORP
sta tion because he would
want to know truthfull y how
hi') signa l was, instea d o f
being flattered if he were in
your place.

low Power C o n t e s t
Operating

Contes ts offer a great
cha nce fo r the ORP operator
to test his sta t ion, gain con­
fide nce in hi') equipment , and
poli sh off stat ions for any
awards he might be chasi ng.
During contests, some o f the
best operators an d sta tions
are on th e air, and together
t hey h a ve littl e troub le
pick ing o ut the signal of a
weaker station, despi te ORM
on adjace nt freq ue nc ies. The
contacts are qui ck , so th ere is
no need to worry about
fad ing or sudden cha nges in
ba nd cond itions. Furth er­
more, there are eno ugh sta­
t ions to keep busy at <t il
t imes. OR P ope rators have
even won co ntests which have
a tow power multiplier, be­
cause the multi pl ier more

tha n made up for the de­
crease in score caused by
operat ing ORP.

Whe n operating in a large
contest, avoi d the first few
h o urs. During this time,
everyone is on the air and
most stations contact (he
loudest signal they hear.
When th e acti on has died
down a bit and a stat ion has
to hun t for contacts, rather
than hear ing f ive returns to
his CQ, the operator will have
little trouble fi nd ing your sig­
nal. He will want yo ur con­
tact.

Atways make your firs t
call brief. A goo d co ntest
o perator will respond to a
simple " de WB 2DFO " and
com plete a contact quic ker
than if he replies to a louder
b u t longer "Wf/JXYZ de
WB 2D FO WB 2DFO," and
quickness is the key to sue­
cess. Begin your transmtssfon
the insta nt the ot her station
stops his. If you don't suc­
ceed at firs t, tr y again,
making you r call longer. It is
always faster to make more
than o ne call than to find an
unworked stat ion, and not
uncommon to wo rk a statio n
o n yo ur second call , even if
he missed yo ur firs t.

Wh en contesti ng OR P,
make freq uent band changes.
This will ensure that you
catch ban d openi ngs tha t will
bring in d istant sections that
are not always available to
the O RP operator, and will
also keep the flow of new
station') coming in. Balance
your act ivity between the
higher frequency bands (20,
15 an d 101, which will bring
in distant sec t ions, and t he
lower freq uency bands (80
and 40), which will tend to
bring in a higher OSO per
hour rate. Of course , if the
con test is based only o n the
amo unt of co ntacts made,
rather than the amount of
contacts t imes the nu mber of
different sec t ions, go to
where the most act ivity is.

During a con test, the " no
CO" rule may be broken,
although call ing CO sho uld
still be the except ion rather
than the rule. By call ing CO,
you can hope to get contacts
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from those people who are in
t he contest casually, rather
t han to win. These stations
are important and can do
much to buil d a score .

If you have a few minutes
during the weekends, get into
the OSO parties. These often
have a limi ted amount of
partie! patton, and those who
are in it arc desperate for
contacts. Always send in your
contest resu lts, even if you
only made a few con tacts.
You may find yourself get­
ting an attractive award be­
cause you were the only
entry fro m your state or sec­
t ion. The sponsors of t he
smaller contests are always
happy to hear about your
activity, and, if there is a lack
of participation, they may
not sponsor the event again
t he next year.

DXing?

At one time or anot her
most hams are bitten by t he
OX bug. The ORPer is no
exception. A low power oper­
ator is curio us to see just how

far he ca n get with only a few
Watts of rf flo wing to t he
ante nna, and, while OXing is
obviously more diff icult and
challenging at O RP levels, it is
possible. In fac t , a number of
OR Pers have made the OX
Century Club, while using
unde r five Wa tts, and
numerous ot hers have earned
Worked All Continen ts.

A general rule in O RP
DXing is use the highest fre ­
que ncy band that is open.
When ten meters is ope n, it
can produce amazingly strong
signals at the rece iving end of
a OR P transmission, and its
performance is greatly
superior to fifteen or twenty
meters. Many hams disregard
ten and fifteen meters during
s u n s p o t mi n i m u m , and
thereby miss OX openings.
When this is the case, t he
OR P operator has a rea l ad­
vantage, for he may fin d hi m­
self on a band loaded with
OX, but with very few
OX-hungry American stations
taking advantage of the open­
ings. These contacts are there

for the asking.
Since it is almost Im­

possible to com pete with
mul ti-kilowatt stations and
the ORM caused by them,
avoid large OX pileups. In­
stead, t une around the band.
You may find that so many
DX hounds arc involved in
the pileup t hat there are
o ther less rare OX stations
who have few people to ta lk
to, When working in the
smaller pileups, your best bet
is to transmit about a kilo­
hertz above or below the rest
of the crowd, If the DX
station is having trouble
copying due to O RM, there is
a good chance he will hear
your signal on the side,

When t rying O RP OXing,
h ave patie nce and mo re
patience. Chances arc you
won't get a DX station on
your f irst ca ll. Yo u may not
get him at all. But when you
finally do work some OX,
congratulate yourself! The
pride obtained from raisi ng a
OX s tat ion wh ile running
Q RP is imme nsely grea ter

t han that obtai ned when
using high po wer.

Closing Notes

OR P operators have their
own club made up of hams
worldw ide who enjoy lo w
power operating. The ORP
Amateur Radio Clu b Inter­
national consists of al most
four thousand Q RP oper­
a to rs. It sponsors awards an d
operat ing ac tivities for t he
low power ent husiast as well
as publishes a quarte rly news­
letter. Membership info rma­
tion may be obtained from
the club secretary, Joseph
Szemp ias W8J KB, 2359
Woo dford St. , Toledo O H
43605.

Good luc k! I hope you
decide to give Q RP a try. If
you do, you' ll find ou t that
operating with low power is,
indeed, possible and is a great
deal of fun . Right now, I
th ink 1'II give the bands a
chec k myself. Maybe ['II hear
one of t he last few states I
need for Q RP Wor ked All
States! -
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THE SYSTEM 3000A TRANSCEIVER

AN ADVANCED CONCEPT IN 2M FM
Edgecom Inc. proudly presents a totally new concept in amateur radio: SYSTEM 3000A - a m icrocomputer-based
two-meter FM transceiver that provides you with opera tional flexibility found in no other transceiver. Some of the
ex traordinary features of SYSTEM 3000A are:

* TWENTY FRONT·PANEl-PROGRAMMABLE PRIORITY CHANNELS. Just dia l in
the freq uency and transm itter offset. press the Enter Switch and you're in the memory.
A battery backup is used to retain the memory when powe r is removed.

* DUAL BUlLT·IN SCANNERS. One for automatical ly tun ing the the band in one or
four MHz bands, the other fo r scanning the priority channels. Adjustable pause from
3-10 sec.

• PRIORITY CHANNEL MONITOR so you can operate on one fre quen cy while
periodically monitoring one or more priority channels.

* ANY TRANSMITTER OFFSET. In add ition to the standard ±600 kHz, SYST EM
3000A can be front-panel programmed to provide any transm itter offset from 5 kHz to
4 MHz.

* ADVANCED PlL SYNTHESIZER covers 144-147_995 MHz in 5 kHz steps with
electron ic 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 3000A, see one at selected dealers or write
or phone for a brochure.

Edgel:om '01:. 2909 OREGON CT.·A3
TORRA NCE CA 90503
(213) 533.{)433

eta
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Peler A. Lovelock K6JM
J 330 California A ve. , =307
$an la Mon ica CA 90403

beat the heat!

Simplified

Brass Pounding

wpm, 1 arrived at the London
Telegraph Train ing College,
which was replete with
quenched spark gaps, T RF
receivers, and pu mp-handled
telegra ph keys. It also had
many headsets for learni ng
code at accelerat ing rates of
speed. Just th irty days later, 1
passed the 25 wpm " Wireless
Operato rs Code Test," admi n­
istered by a growling General
Post Office inspector clutch­
ing his official turnip watch.
From 10 to 25 wpm in 30
days - it can be done.

Now I can hear you
saying, " It's easy for some."
Granted , we a re each en­
dowed wit h certain learning
capacities, and some find
code to be easier t han others.
But the basics o f overcoming
the speed hurdle are the same
for all. In an effort to help
those aff li c te d by the
miseries, I have o rganized
these basics into six " Love­
loc k 's Laws of Learn ing."

Law No.1
Eliminate the

Dit-Dah Syndrome

Boy Scouts earn merit
badges for memorizing the
correct nu rnbers and se­
quence of do ts an d dashes
represen ting each letter an d
numbe r. Ham radio primers
have attem pte d to correct
t his original fallacy by t ram ­
taring it into dits and dahs.
This is about as helpful as
becoming flu ent in French by
learning to conjugate the
verbs (which few Frenchmen
can do).

Lovelock 's First Law of
Learni ng sta tes that th e re are
no such t hings as di ts and
dahs. Fo rge t 'em. They don 't
exist. Never permit a dit or
dah to cross your mind from
this day on. The dit-dab
syndrome is a major mental
block to code fl uencv.

What you will get firmly in
mind is that each code group
has a uniquely d iffere nt
soun d patte rn , like th e vowels
and consonants of t he spoken
word. You will aim for
mem ory recall of th is disti nct
s o u n d pattern, mentally
registering a letter or number
every time you hear it.

Living on the southeast
English coast in the mid 30s,
my interest was aroused by
splutte ring squawks invadi ng
the low end of t he broadcast
band. These were emitted by
the still preval ent quenched
spar k gaps on 500 kHz, from
freighters passing between the
North Sea and English Chan­
nel. I learned my basic code
eavesdropping on their traffic
with GN F, North Foreland
coast station. There was a lot
of repetiti ve Sluff - "CQ,"
"de GN F," " QTC1," " QSW
425" - which I soon eas ily
r-ecognized. Casual marine
m onitoring, plus some
SWLing on 40 CW, soon
found me fully functional at
10 wpm - enough to qualify
for the British "Art ificial
Aerial Licen se," prerequisite
to the radiat ing " Experi­
menters Lice nse." I was still
an avid listener to all and any
code stat ions, since 3 Septem­
ber 1939 terminated trans­
mitting possibilities.

At this level of lQ.12

for 36 yea rs.
Now it really hurts me to

sti ll hear so many of my
fellows uttering agonize d
cries over increasing th eir
code speed . Despite a ll the
latest learning aids (tapes,
records, et .II ), my friends st ill
complain abo ut that unsur­
mountable plateau that stops
them from attaining 13 or 20
wpm. After months of sweat
and tears, sometimes punc­
tuated by repe ti tive visits to
FCC offices, a fair number
make it. Some don 't . All
could m ake it , and in a much
shorter span of time.

Is th ere a secret way of
ove rco m in g Mr. Morse's
misery ? There surely is a way,
though it's no secret if you
give it some t hought. If there
is any sec ret met hod, it lies in
fi rmly establ ish ing some basic
facts in your mind and
sticking with t hem , simple as
they may seem.

Let me illu strate the
rational e by boring you with
some of my youthful history .

A whil e ago I wrote an
article titled " Tuning

Mr. Morse's Key" (73 Mag­
oeine, February, 1972), a
masterpiece in basics. After
submitti ng it to 73 Magazine,
I had second thoughts that
an yone wou ld be inspired by
the care and feeding of Morse
keys. I had two sur prises
coming: Surprise no. 1 73
accepted and published the
article ; surprise no. 2
n u m e r ous readers' letters
arrived , claiming how helpful
they found this article.

As Confucius said , " The
sim plest th ings may not be as
sim ple as they a ppear." Or
was it Murph y?

I was not bo rn with a brass
Morse key in my hand. I
make no claims to being a
real hot CW o pe rator. But I
d id pass t he 25 wpm " Marine
Wireless Operators" code test
and set sail, just after my
18th birthday, in the Brit ish
Merchan t Navy , which means
that, com mercia l and ama­
teur, I've been pounding brass
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For exa mple, the letter
"C" sounds like "murder­
murder." There is no other
letter that sounds just like it.
" 1am" is letter "A". "Am I"
is letter "N". I' ll leave it to
you to invent recognition
sounds for each character. As
an individ ualist, you are
bound to have your own
favo rites.

Go about your daily
chores muttering "murder­
murder," and the le tter C will
soon become indelibly fixed
in your mind. If you mutter
too loudly, I take no re­
sponsibi lity for any unwanted
attention you may attract.
Mutter " I am" all you wan t.
Besides imp roving your code,
it does wonders fo r your ego.
Passe rsby will assume you
have joined one of the pop­
ular cults . But, to you, " 1
am" will always mean "A".

Sound pattern recognition
is the name of the game, and
the faster the better. It 's just
as when you learned to read
- by recognizing the visual
pattern as a whole, not by
recognizing a vertical line,
curled atop with a mid-bar,
"Oh yes, t hat's F ." You
recognized the pattern with­
out thinking. The same goes
for the hearing mechanism
whic h, Ii ke the eye, recog­
nizes whole word patterns
without analyzi ng individual
letters.

See? You are already on
the threshold of high speed
capabi lity. The pros copying
30 to 50 wpm code recognize
short wo rds an d word groups
as total patterns, rather than
as letters. Repetitive short
words like "the," "and," and
"it" are common patterns.

You will master sound
pattern recogni tion. You will
enjoy it.

Law No .2
Eliminate the

Time Syndrome

An aspiring amateur golfer
once asked the venerable pro
Tommy Armor, " How can I
learn to play like a real pro­
fessional?"

" T hat's easy," replied
Tommy, "just play eighteen
holes, tw ice a day, seven days

a week for a year, an d you'll
be amazed how your game
will improve."

Lovelock's Second Law
states that the speed of ac­
compl ishment is proportional
to the t ime invested, as a
square law functi o n. "Prac­
t ice makes perfect" brings
back some onerous memories
of early school days. But it is
an irrefu table fact. At the
London Telegraph Training
College, it was code copying
fou r hours a day, six days a
week. That's 24 hours a
week, or about 100 hours in
one month, which ra ised me
from 10 wpm to 25 wp m.
What is import ant is that
th e se hours were con­
centrated into a relatively
short pe ri od . We copied until
our ears retracted and our
eyes bugged. We copied at
increasing s peed ra tes,
mercilessly applied. But with
nothing else to do, we soon
copied effortlessly those un­
mistakable sound patterns.

Now if you spread 100
hours of copying code over a
year, you r rate of achieve­
ment will be inversely pro­
portional to the x12 period,
which means that diluting the
effort wo n' t hack it.

You say that no way can
you spare four hours a day.
What with a fu ll-time job,
night school, civic duties,
" honey-dew" ho me chores,
you are lucky to get in a
couple of hours a week. Then
better forget it and stick to
CBing, for it's a long road to
that Advanced or Extra class
ticket.

Now, you are just excusing
you rself from a littl e effort.
There are prerecorded tape
cassettes and pocket-sized reo
corders to play them back.
You may have these already.
If not, the cheapest is a great
investment. And you can
re c o r d com mercial code
stations from a general cover­
age receiver for new copy.

Armed with these, you
will copy code any t ime you
are not obliged to listen to
something else (like your
boss), while commuting to
and from work, at lunch
t ime, instead o f taking a nap,

•

and instead of cultivating
ulcers watchi ng the news on
TV. T he average American
commutes two hou rs a day,
has a one hour lunch period,
and suffers at least one hour
o f T V media newscasts.
There, you have that four
hou rs. Need I point out t hat
you do not always have to
write the code into letters to
memor ize the character
sou nd patterns?

In all seriousness, classic
code classes a tten ded in
person or on the air for a
couple of hou rs a week are
just barely helpful if you
want to gain speed in a
reasonable time. Cram it in
your ear every chance you
have.

You will listen to code
twenty hours a week. You
will enjoy it.

Law No . 3
Eliminate th e

Skip Syndrome

Frustration is letti ng the
min d pause to unravel an
unrecognized sound pattern,
while five other characters
slip by. "Skip it " ls t he mode
you must condi tion yo urself
to. It matters not that you
might so skip f ive characters.
Keep copying everything you
recognize insta ntly, and shrug
off the ho les left over. After
all, this is a learning' state;
you are not pretending to be
pro ficie nt. Continuously
pausing and missing easy ones
inspires frustrat io n, anger,
and, fina lly, hatred. Kee p on
copying, and you'll be pleas­
antly surprised to f ind that
the misses gradually go away.

You will also copy more
relaxed, givi ng no attention
to any holes - at this stage
no one is keeping score. But,
by all means, note those
c haracters you habitually
confuse. Q an d Yare com­
monly misread or missed, as
are F and L. Both have in­
versely related sound pat­
terns. Sort them out by
muttering t hei r selected word
patterns while recalli ng t he
appropriate character, and
keep this up until they
become d isti nct ively recalled.

Lovelock's Third Law says

that you don't give a dam n
about what you don't copy
during practice sessio ns, but
stick to getting down those
you instantly and naturally
recognize .

You will copy re lent lessly .
You will enjoy it.

Law No.4
Eliminate the

Speed Syndrome

" I can copy ten words per
min ute fine , but at twelve I
fa ll apart," is a familiar cry.
It's obvious that there is some
speed that we all fall apart at,
but what has that got to do
with improvement?

Lovelock's Fourth Law
states that you will always
practice copying at a speed
above your presen t capa­
bility. This seems to be so
obvious as to be unworthy of
mention. But most o f us drop
back on that which is easy.
Many will conti nue to copy
at a speed at which they can
succeed, with the blin d faith
t hat somehow, magically,
easy copying will cause their
speed to increase. Not so.

Yo u must always copy at
least two wpm above the level
that is comfortable for you,
until you attain around 95%
prof icien cy. Then shift gears
up two wpm again. Since our
capacities vary from day to
day, you will have good and
bad days. Don 't let t he bad
cause you to slip back in
speed to salve your ego or
retain interest. Keep on the
pressu re and forgive yourself
the omissions of a bad day,
applying Law No.3.

You will keep on copying
code above your capacity.
You will enjoy it.

Law No.5
Eliminate the

Frustration
Syndrome

" 1 can't" is the universal
expression of defeatism.
Lovelock's Fifth Law states
that if anyone else can, so can
you. The secret here is to stay
loose at a ll times . Never
acknowledge that you cannot
overcome th e current speed
plateau. You have heard
others say this so often, you
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- for precise values

Custom-Made

Thermistors

have become mentally con­
diti oned.

Every time you have a
copying session that's not as
good as the last time, your
t u m my mu scles become
spastic, you damn the license
requirements, wonder if it's
all worth it, and lapse into an
" I can 't" mood.

This is the psychological
factor which is synonymous
to that impacting everyone
facing a test of ability.
Getting upt ight , self-do ubt of
ability, and fretting o nly
serve to slow down the learn­
ing process. Keeping relaxed
and enjoying the challenge
sounds easi er said than don e.
It is an absolute fact, as
positivel y proven, that people
who engage in an y learning
process with a carefree ani­
tude progress the fastest .
Con sid er those practice
sessions as fun. Let go of
your hair. Forget the progress
objec tive, an d it will happen .
After all , if so man y o thers
have succeeded, what makes
you the exception? Don't be

Even Fruitman W7RXV
2808 W. Rancho Dr.
Phoenix AZ 8 501 7

I had a need for a high
re s istance thermistor

( te m perature sensitive re­
sisto r). The best that the jun k
box cou ld do was one with
about 700 Ohms at room
t ern pe rature. The nearest
parts house had a batch of
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so vam.
The pro is completely re­

laxed in effortlessly copying
code . Wh y? Because he has
no reason to doubt his
abili ty, knowing that he can
"read" it while taking a
shower upside down and
eati ng a pizza . He reads the
code like the spoken word
and can memorize and copy
it on paper after leaving the
shower. Just get into your
mind th at code sounds are
just another type of language,
and you've got it made. Stay
relaxed. Losers are those who
bust penci ls while copy ing.

You will keep carefree and
relax ed while copying code.
You will enj oy it.

Law No.6
The Last Law

You can make 20 wpm in
reco rd time, if you really
want to.

Summing Up

Afte r read ing the above,
you' ll probab ly say, "Well, I
know all that, so what's

unmarked uni ts at the bargain
price of ten for $1.39. Well,
at that price, how could 1
lose? Surely there would be
some high, medium , and may'
be a few lo w resistance
thermistors in a mixed batch
that size.

new?" But if you are suf­
fering from a case of Morse
syndromes, knowing may not
mean believing. And these
simplified laws will work for
you, if you care enough to
apply them.

Let 's just review them in
brief;
Law 1 - Recognize sound
patterns that mentall y reg­
ister characters.
Law 2 - Compress learning
into a minimum time period.
Law 3 - Copy what co mes
naturally. Don't stall on
misses.
Law 4 - Keep the speed
pressure above your easy
level.
Law 5 - Stay loose. Enjoy
the experience of learn ing.
Law 6 - You can make it ­
and much faster than you
think.

So far, I have dwelt on
copying code without a word
about sending. Well, did you
learn to write before you
cou ld read? Sending is largely
a matter of manual dexterity,
which also requires its share

Their room temperature
resistance ranged all the way
from two an d a half Ohms to
ten Ohms. T hat was not quite
what I expected fro m those
large, shiny discs. It mad e me
start to wonder how mu ch
change in resi st ance could be

of prac t ice.
I have often heard be­

ginners say that they can send
faster than they can receive .
Double baloney. They may
think they are speedier
senders, but the fellow trying
to copy is unlikely to agree.
Since sending is a reversal of
the receiving function, you
can 't send good code faster
than your recognition capa­
bility, plus the dexterity that,
like driving a car, is manipu­
lation of the key without
conscious thought of each
manual action. The key be­
comes an extension of your
arm, like a steering whee l,
react ing naturally to mental
stim ulus.

To all of you ambitious to
overcome the misery for that
coveted license upgrade, like
my good friend Ron P., to
whom thi s treatise is dedi­
cated, may these basic laws
speed your success. And the
day will soon come when
your junior o p can brag to
the neighborh ood kids,
"Dah-di dit-it. " .

obtained by reducing thc area
of one of the large ten Ohm
units.

One of the ten Ohm
thermistors was chucked up
in the o hmmeter, and the
dikes were applied . As bits of
material came away with each
b ite o f the steel jaws, the
ohmmeter crept up a little bit
at a time. When the dust was
settled, the ten Ohm unit
read 80 Ohms, What had been
about a 2 :1 change in resis­
tance for a given change in
temperature was turned into
about a 15:1 cha nge in resis­
tance . With that much
change, the new controll er
design was a snap.

Although the area of the
thermistor was cut down, and
with it the current carrying
capability , the smaller uni ts
would st ill hand le the few
mA required in this applica­
tion . With a little care and a
copi ng saw, it should be pos­
sible to cut one low resistance
unit into two or more higher
resistance units, and that cuts
costs. •



FOR FASTER SERVICE!

every unit we unpack is
improved in our lab. Of

course, this service involves costly
technician and laboratory time. So we
offer this service to you in place of a
discount, and recommend you take ad­
vantage of it . However, if you are
adequately equipped to "do-it-yourself",
or if you feel strongly about receiving a
factory sealed carton, we will
comply-but talk to us first .

For your convenience, choose from
three different Clegg trade-in plans. All
three plans are explained in our new
Price List Catalog-free for the asking.
Also free-data sheets and brochures
on all products Clegg distributes. Let
us help plan your up-graded shack! Call
today, toll free 1-BOO-233-0250. In
Pennsylvania call collect (717) 299­
7221 . Clegg Communications Corp .,
1911 Old Homestead Lane, Greenfield
Industrial Park East, Lancaster PA
17601

Dreaming of
an up-graded shack?

Talk to us first!

l::JL

-

-

.. ,-.... : ----•---

If you're con-
sidering ~
replacement gear ~
for your present sta­
tion. check with us. Even
if you trade somewhere else. take ad­
vantage of our unique free consultation
servrce.

Clegg maintains a large inventory of
Yaesu, Oentron, Alpha, Micro-module,
KLM, Atlas, Hy-Gain, Wilson and other
well-known brands. Transceivers,
transmitters. receivers and amplifiers.
Plus all your antenna system needs­
beams, towers, rotators, and cables to
list a few.

But most important-we sell only
those products proven superior by our
own laboratory and on-the-air- testing
program. If we can't honestly recom­
mend equipment, we won 't sell it to
you.

We at Clegg prefer to pretest your
purchase before it is delivered to you.
Our lab testing [and realignment if
necessary) is for your benefit. Almost

ThIS label on your equipment is your
assurance of more
operating pleasure.

Toll free number1.800-233.0250
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UHF Propagation

T here is a tremendous
amount of co mmuni­

cat ions research taking place
allover the world , especially
in the higher (UHF and
above ) freq uencies. With
m o re and more activity
takin g place in the 140 , 220,
440, and higher bands, a
r e cent rep ort b y the
Comm unicati ons Research
C entre (CRC) of t he
Canadi an Departmen t of
Communicat lona' made a
number o f timely observe­
tlons.

The purpose of the report
was 10 document exist ing
research at th e higher fre­
quencies and summarize the
results. Wh ile the data re­
ported covered a very broad
spectrum, we will be re­
porting on the find ings as
they relate to amateur radio.
For those of you who are
new to this whole radio
bus iness , d ifferent Ire­
qoe ncles t ravel through the
air differentl y, or, as they
say , have different propa­
gational characteristics.

The port ions of the 19 76
CRC study of interest are :
how distance and height
affec t signal stre ngt h, ho w
fading, delay , and Doppler
shift can co mplicate recep­
tion, and how well VHF /UHF
signa ls can go thro ugh build-
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Man y times there IS

nothing in ham radio as
exciting as turn ing on the
radio and hearing a signal
coming from some faraway
place you've never heard of,
and which you may never
hear again . That 's what
attracted many ham radio
operators to this hobby in the
first place. But, there's also a
challenge to be ab le to over­
come the seemingly random
nature o f the ham bands and
predict when you can talk
with that faraway location.
just take a quick look in the
back of this magazine and
you'll see the propagation
prediction for this month.
What some people don't
think about is that you can
also predict propagation in
the VHF /UHF bands. With a
li ttle bit of paper and pencil,
you can answer questions
like, " If Joe is 25 miles from
me and comes in about 5-5,
how can I improve reception
to an S-9?"

Before we take a look at
what the CRC says about
propagat ion as it relates to
distance, let's review some of
the general terms that are
thrown around when talking
about antennas and propa­
gation . First, the one element
that appears all the time is

the "dB" (dec ibel ). Just so
we don 't overkill with a tech­
nical definition, we'll be
rather general. The dB is a
ratio between two powers,
and , like everyth ing else in
radio, is expressed by a
for mula . To find the dB
diffe ren ce between two
powers, you use the formula
d B = 10 log10 P2/ Pl. Don't
be overw helmed by the math.
Let's loo k at an example. Say
that you're looking at a 75
Watt amplifier for your 25
Watt 2 meter rig and you
want to know how much of a
d B increase there will be, OK,
first divide 75 by 25 (3,
right? ), Then lake the log of
3 (say, 0 .47). Finally, multi­
ply by 10 for the final answer
of 4 .7 dB. Not too bad? Since
you now know the d B figure,
you can see what will give
you the best coverage for the
dollar - the new amplifier or
replacing that old ~ wave
dipole you're now using with
an economical 4 .5 dB gain
antenna . You'll a lso get an
improvement in you r receive
noise level since you won't
have to go through all that
electronics.

Part of the secret in
deal ing with all this dB stuff
is not to let it get the best of
you . Simply, every time you
increase your power by 10

dB, you multiply your power
in Watts by 10 . So, if I have a
10 d B antenna hooked on to
a 10 Watt rig, it's just like
having 100 Watts running
into a dipole. Another simple
way to think about dB is that
every time you add another 3
dB , you're doubling the
power. If I add a 6 dB an­
tenna onto my 10 Watt unit,
it's the same as having a 40
Watt transmitter and a dipole .
By the way, a dipole is one of
the standards used as a refer­
ence .

The other thing to re­
member is that all rad io
waves lose power as they
travel through the air. This is
Call ed " path loss," and ls
generally given in dB. This
loss is really quite high, and a
signal may lose between SO
and 200 dB between yo ur
transmitter and the rece iver
on the other end! So, the idea
is to keep losses as low as
possible.

Signal Strength and Distance

Of particular interest in
the CRC report was a formula
that allows you to calc ulate
your radio's range for 90%
coverage - that is to !oay, the
range at which you would
cover 90% of the area 90% of
the time. Here's the for mula,
but don't let it freak you out ;
we'll walk through it in a
moment :

Ia . 10" ",'''.''''''''0,. I.,
" CwCI C5!I

OK, let's look at the parts.
First, " 0 9(}" will be the
answer - your range [dis­
tance) in miles 90% of the
time. "HT" and " HR" are the
trans mitter and receiver
antenna he ights above the
average terrain level in feet.
"Pj-" is the power of your
transmitter in Watts. "GT"
and "GR" are the antenna
gains at the transmitter site
and receiver location . "f" is
simply the frequency in MHz.
"LN" is the receiver noise
figure. If you don't know
what it is, just plug in the
following values: 5()..S4 MHI
'" 3 ; 144-148 and 220-225
MHz '" S· 420-450 MHz =,
10.' "LL" is the frequency



By the way , don 't forge t
to ta ke t he 14 roo t of what­
ever you come up with in t he
brackets. Another wa y of
statlng it would be - ta ke the
square root of th.. square root
of t he answer in the brackets.
After you work the form ula,
you should come up with an
answer near 16.38 miles. That

factor and you plug in the
following appropriate number
here : 50-54 MHz = 13;
144·14 8 and 220-225 MHz =
25; 420-440 MHI = 50_ " LS"
is the loss of signal due to the
length and type of coax, both
at the transmitter and re­
ceiver. Finally, "S" is the
receiver sensitivity in watts.
Ready to try it out?

All you have to do is pu ll
out your calcu lator and plug
in the values. Le t 's say you
wan t to see if you will be able
to talk wit h your friend Fred
once all of th e 2 meter gear
he o rdere d co mes in. Your
antenna heigh t is about 30
feet above t he average terrain
and Fred 's will be 40 feet
(HT = 30; HR = 40). You're
running 10 Watts (PT = 10) in
the 2 mete r band (f = 146).
Your Ringo Range r has a gain
of 4 .5 and Fred's beam will
have a gain of 7.5 (GT = 4.5 ;
GR = 7.5) . Since you don't
know Fred's receiver noise
fac tor, you use the value for
144 MH' (LN = 5). You then
plug in 25 as the correct
freque ncy fac tor of 144 MHz
(LL = 25) . Then you th row in
th e line loss of t he coax you
and Fred will be using. Let 's
ju st say you an d Fre d will be
using RG·8 , which has a line
loss of about 2 d B per 100
feet , and you eac h have just
abou t 100 feet of coax
bet ween the tra nsmitte r/
receiver and the antennas (LS
= 4) . Finally , t he receiver
sensitivity in Watts. This is
one of the more difficult
parts to figure out and we're
still not sure if we have all the
answers, but 5.0 x 10-14

seems to be in the ball park
for most receivers.

Now, if we throw all of it
together it looks like t his:

•• ''9.1<,'' ",,1,"'1"01 ""'10' '•
n.. " u .,o !4,

means if Fred is closer than
16.38 miles, you two should
be able to talk 90% of the
time, or, for that matter, you
now have a range, dependent
upon terrain, of about 16
miles, provided other hams
have a setup similar to Fred 's.

The CRC points out that
these formulas, while helpful ,
are only predictive tools .
The re is considerable vari ­
ation due to buildings or hills
whic h may either stop signals
from reach ing you or may
re flect signals yo ur way.

Signal Strength a nd Height

The C RC report c ites some
rat he r interest ing findings
about transmitter he ights .
First , the variation of losses
t hrough the air is essentially
the same from 200 to 2,000
MHz. Second, for low height
antennas, where receivers are
about 6 miles or so away, the
antenna gain increases by 6
dB each time the antenna
height is doubled. Third , if
you are uSing a repeater on a
high hill and are working
mobi les about 20 miles or
furt her away, the power in­
crease is 9 d B each time t he
he ight is dou bled. Ho wever ,
t he C RC no tes an English
stu dy which observed as
much as 15 d B increase eac h
time the an tenna height was
doubled. While no reason for
the variation was given, with
the cost of amplifiers these
days, it sure seems worth it to
put the antenna as high in the
old oak tree as it will go.

For the receiving antenna,
" the higher the better" still
holds true . For example, by
increasing the height of your
antenna from 5 feet to 10
feet , you can add another 3
dB. But, if you double the
height again, to say 20 feet,
you can add anot her 7.5 dB.
Of part icular interest was the
findi ng t hat, depending upo n
freq uen cy and locat ion , the
gain a t 30 fee t rela tive to t hat
at 10 fect varie d in many of
the studies from 7 to 18 d B.
Th is may give incentive to
putting the mo b ile rig an­
tenna a lit tle higher than just
on the roof of the car.

fad ing

Most everyone who owns a
2 meter mobile rig and has
operated while driving has
noticed a rather rapid fading.
If you can see your signal
strength meter while driving,
and not run off the road,
you 'll notice the rapid fading
even more. While this may
seem a minor problem, for
those hams who will be
getting into data transmission
and telemetry from t heir cars,
it can mean real trouble. As
the C RC states, stu dies in
Manha ttan show variat ions of
up to 15 d B pe r foot of
travel! The rate of fade can
be determined from t he
formula:

F = (0.003)( Frequency in
MHz) (vehicle speed in
meters /sec). Fo r those who
arc non-metric, the metric
vehicle speed could be re­
placed by (miles per hour/
2.24). At 30 miles per hour,
the rate of fade at 146 MHI
would be about 6 Hi , and at
440 MHl, the fade rate would
be 18 Hl.

Delay

In a ci ty wit h many large
buil dings, t he V HF/ UH F slg­
nat can bounce around like a
pinball down the streets an d
up alleys. Hence, since an
omnidirectional antenna IS

gcncranv used, signals will be
scattering all over t he city
streets and one or more waves
may arrive at your receiver a
little later than others due to
the longer overall path. These
multiple path problems, or
"mulripath." can create a
variety of time delays. The
CRC cites a New York study
in which these delays ranged
almost up to 10 microseconds
and could change dramat­
ically if the receiver were
moved as li tt le as o ne foot!

The CRC concl udes t hat, in
light of the delay pro ble ms,
da ta transm ission m ust be less
than 30 kb ps, for an error
rate below 10-3 over 90% of
the time.

Doppler Shift

Because VHF/U HF signals
are reflected around a city so

muc h, a moving car may be
headi ng to ward s the re­
fleeting source or away from
it and the a pparent frequency
may be shifted either higher
or lower respectively. The
report notes that most
VHF/U H F signals travel up
and down th e streets and t hat
the Doppler shift is at its
maximum at 900 MH, . At a
vehicle speed of 30 miles per
hour, th e Doppler shift ra nges
up 10 , and tends to peak a t ,
about ±40 H, .

Penetration of Buildings

Finall y , it was intcrcstt ng
to read that measure men ts
made in office buildi ngs in
Washington show an average
attenuation o f 25 d B for Ire­
qucncies be t ween 450 and
900 MHl. The CRC con­
eludes th at buildings reflect
rather than pass signals, but
that signats may be picked up
on the side of the building
away from the transmitter
(shadow side) due to mult i­
pa th.

Concl usio n

Befo re read ing t he CRC
report, we kne w li ttle about
p r opagation predict ion or
ho w VHF /UHF sig n a ls
crashe d aroun d in an urban
e nvironment. Now we can u..c
t he form ula in t his report and
"simulate" c ha nges in ou r
sta tions to see wha t we m ight
gain from th is or t ha t modifi ­
cation. But a fter wading
through the formulas, t he
fading, and m utt ipa th prob­
lems, there came a renewed
respect for "radio" in general
and an amazement that it
even works at all, in spite of
the apparent odds to the
contrary. -

Refl!f'enees,
Palmer, F . H . R etl'iew of PIO/U'

gat/on in t he 4 10-890 MH I blind
wirh emphasis on land m obile and
cellular syUems (CRC No. 12881.
Ottawa. Ca nada: Commun ications
Research Cent re . Ca nadia n De­
part ment of Com munications.
Fe b r u erv, 19 76. lNTI S No.
N76·27450),

Tilton , E. P.• & Blakeslee. D. A.
Th e R adio A mateur's V HF
M"nual. NeWIng ton. Conn.,
ARRL. 19 72. Page 24_
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NeiJ Rosenberg WBIFFQ
5 Footpath Road
CheJmsford MA 01824

Tune-Up Aids For the Blind
- practical metering circu its

Fig. 1. Circuit of the meter reader. Capacitances are in uF and resistances in Ohms. Fixed
capacitors not listed in parts list are ceramic, except that polarity marking indicates electrolytic.
Resistors are }$ Watt.

tor set. Specifically, human
factors are usually ignored, in
both self-built and commer­
cial gear, yielding uncomfort­
ab le and confusing controls.
These poor designs can
typicall y be overcome by the
sighted amateur, but the
blind operator is much more
influenced by the control lay­
ou t , shapes, and materials.
His range of perce ption is
li mited to the tactual and
other nonvisual realms. To
expect h im to search for con­
trols, or rapidly dart fro m
one corner of a panel to
ano ther, puts a real strain on
his abilities.

As a design chal lenge, I
decided to make a package
whi ch re pre sen ted good
hu man factors awareness and,
add iti onal ly, demonstrates
that such design is not in­
her e n tl y ex pensive. The
chosen task was to make a
product which will enable the
unsighted individual to use
his tacti le and auditory senses
to read an analog meter, like
the kind found in almost al l
ham gear, and most accessory
equip ment (swr bri dges,
VTVMs, etc.). The person
will thus be able to o perate
the great majority of gear for
tu ne- u p, a lignme nt, and
measuremen t. This gives him
the independence which is so
highly valued by all.

The priorities that must be
considere d, in rough order of
impor tance, are:

l L.S'
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usua lly comes out loo king
like a relic from the old Erec-

of making quite func tional
home brew equipment, ye t it
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1. Safe ty, freedom
from dangerous shock.
2. Reliable operat ion,
easy maintenance.
3. Ease of con trol loca­
tion and operation.
4. Good comfort of
use.

All of th ese factors fall under
the broad heading of human
facto rs engi nee ring, since
each deals wit h an aspect of
the man-machine interface.

The circuit used is th ree
stage (Fig. 1)*, consisti ng of
dc ampl ifier Q1, audio oscil­
lator Q2, and output ampli­
fier 03. The basic operating
scheme consists of connecting
the Sound-Tune to the appro­
priate analog meter terminals,
which could be in any of t he
gear in use. The de amp
increases th is signal to a level
which can control the fre­
quency of the osci llator stage.
In this way, the frequency is
direc tly proportional to the
reading on the meter. Al ter­
nately , the dc amp can be fed
by voltage divider Rl -R2, as
determ ined by 52. Thus, a
direct relationshi p can be
made between the value of
variab le R2 and the meter
deflection, by adjusting R2
until the tones heard in both
posit ions of 52 are ident ical.

In ordcr to initially cali­
brate the dial scale o f R2,
you must make the dynamic
range of divide r Rl -R2 the
same as the range supplied by
the zero to fu ll scale deflec­
tion of the meter. Thi s is
acco mplished by ad just ing Rl
to give a tone match when
the meter is at full scale and
R2 is fu ll clockwise. Once
this is done, a calibrated
(Braille) scale can be pro­
duced by setting the meter to
specific points and finding
the match point on R2.
Those poin ts are then marked
on the scale and will be accu­
rate until R1 is changed, or a
diffe rent meter is co nnected.

This circuit is unchanged
fro m the original, since it
works very reliably and
efficiently. Also, it can be

· " An Audio Meter Reader for the
Sightless," Ken Blaney W6 PIV,
QST, April, 1963.

constructed from even a
meager supply of surplus
parts, or from easi ly available
new components, and can be
put in a small enough package
without the use of lCs. Be­
sides, the purpose of this
project was to create a design
which was well suited to the
needs of the blind com­
munity, not to prove how
small or complex the cir­
cuitry can be made.

Upon building the first
unit, I realized a va luable

usage not mentioned in pr ior
articles. The Sound-Tune can
be used " bac kwards." That is,
one can prese t R2 to a de­
sired reading and then adjust
the related gear to give a tone
match . In this way, one can
easily set the bias on an
ampli fier, adjust a power
supply, or do just about any
other task wh ich requires
setting a control for a static
value.

In either direct ion, it has
been fou nd that, once the

detachable scale has been call­
brated for a particular meter,
excellent accuracy can be
achieved. Since th e ham
usually has a variety of me­
ters in frequent usage, he
needs to be able to easily flip
fro m one to another. This can
be solved in a number of
ways, depending on the
particular needs of the user.
Each meter co uld have its
own outp ut cable and asso­
ciated scale fo r the Sound­
T une, wh ich can be plugged
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upon the top, which
helps prevent fat igue o f the
arm . Also, owing to its small
size, the unit can be placed
almost anywhere on the
cou nter, to suit any arm
position .

The material used has an
effec t on the utility o f the
device , as well. Since it will
be in contact with the bare
hand, one would not want to
choose a material which is
abrasive or one which has
high thermal conductivity.
Also, one must be careful to
choose a color which will not
heat up in direct sunlight , as
this can affect the calibra tion,
and make it too hot to touch.

The prototype constructed
for this pro ject is basically
cylindrical, machined on a
lathe out of ABS plast ic
stock, available from most
plumbing supply houses. The
speaker is moun ted facing
down, and the sou nd travels
out through a perforated
aluminu m grill. A se t of three
rubber feet support the unit
off the table surface, both to
allow sound out and to pro­
vide a nonskid bottom.

The main knob for R2 was
machined out of aluminum,
but there are a number of
arrow-type pointers which
will serve the func tion. One
important design consider­
ation is to make sure that the
pointer does not cover the
scale, but, instead, guides the
finger down naturall y to the
numbers or mark ings, with­
out obscuring them. The
choice of materials, alumi­
num for the knob and ABS or
styrene for the case, are both
very free cutting. can be
hand-machined easily, and
will produce a sat in su rface
when finish sanded with a
#400 silicon carbide abrasive
paper. Any bare aluminum
surfaces should be coated
with a clear lacquer to pre­
vent oxide rub-off onto t he
hands.

At first, a linear slide con­
trol was considered for R2,
mainly for aesthetic reasons.
However, rotary potenti­
ometers have some distinct
advantages over the linear
type. The rotating types are

tering indent, to get the user
"on target " quickly. Similar­
ly, the circular ridge on which
the sca le is affixed has a 30 to
45 degree break in it, where
the potentiometer is inactive.
This way the operator knows
from feel how he is oriented
in relation to the sca le.

The cabinet top is roughly
2~ inches off the table sur­
face, and all operations are
conducted in a downward
direction. Therefore, the user
can rest his hand comfortably
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bly have a great bearing on
how well the device will inter­
face with the user. For ex­
ample, wherever possible,
co r ners were generously
rounded, and it was deter­
mined that the conventional
rectangular shaped cabinet
was not well suited to the
device . Also, a lot of effort
was given to facilitate proper
control usage and to insure
nonambiguous layout. The
main potentiometer knob is
designed ' with a small cen-
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in and dipped on respec­
tively. Another approach is to
have a mut t iscale dial on R2
and a rotary switch which
inserts preset values for Rl
for the different movements.
However it is accomplished,
the design must accommo­
date the restricted "finding"
ability of the blind, by
locallztng and using good
sense when designing these
cont rols.

Material choices and the
quality o f machining'assem-
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course, only one of many
possible variations, but it
represen ts a first crack at a
design suited for better
comfort an d convenience.
For example, the scale can be
made larger to accommodate
more than one scale on each
clip. The pro lotype cost
roughly fifteen dollars to
build, assuming all new parts
and free labor. Indeed, it is
curious why this kind of
"medium technology" is not

relat ively immune to dirt, are
easy to loca te and control
accu rately, and are available
in a wider variety of ranges
and tapers. It was, therefore ,
an easy choice to select th is
kind. Once having fixed upon
this, the shape of the device
followed naturally, but I do
not consider the prototype to
represent the penultimate in
design. Rather, it is an excur­
sion into a fairly freewheeling
approach, which can mature
into a very good design. It is
about time we get away from
the notion that eq uipment
must be shaped to moun t in a
rack to be of any value.

The rest of the controls
follow suit. Switch 52 is lo­
cated at the base of R2, in a
posit ion which will encourage
rapid switching between
standard and source inputs
with an easy thumb move­
ment. Power switch 51 is
placed in a convenient spot
for actuation by the re­
maining fingers. In the proto­
type, it is on the side for right­
handed operation, but there

is no reason a duplicate can't
be placed on the left side for
the south paws. The top of
the case slips on in a friction
fit; a mating circular tongue
and groove top and bottom
assure reliable assembly, with
a minimum of loose parts,
and assure easy access to the
batteries for replace ment.
Once inside, the penlight
batteries can be replaced by
feel, by placing the flat (neg­
ative) terminal of the bat­
t e r ies against the spring
contacts in the holders.
Battery drain is rather low,
and unless it is inadvertently
left on overnight, should last
through about a year of
normal use. Except for a rare
recefibration. battery replace­
ment is the only reason to
access the inside. As a fu rther
precaution , the power switch
is placed so that it takes an
upward thrust to turn it on,
thus minimizing the possi­
bility of accidental activation
by placing something on top
of it.

The layout used IS, of

BTl
BT2
Cl

C2
L51
01
02,03
Rl
R2
5 1
52 ,

Tl

T2

more available at low cost to
the handicapped. Blind
people are typically not
wealthy, but this must not
prevent them from active
participation in the arts of
hamming . The more that is
done to make the handi­
capped more independent
and as self-reliant as possible,
the more all of us will bene­
fit, and the more hamming
will become a truly cooper­
ative hobby . •

Parts l.i st

Single penl ight cell
Three penlight cells in series
Pape r or ceramic capacitor, 0.002 to 0. 1 uF, as necessary
to set oscillator minimum frequency
If required, select va lues within the range qiven for Cl
2-inch loudspeaker
Sylvania 2N229 or equivalent
Raytheon CK722, Sylvania 2N165 or equivalent
Miniature control, screwdriver shalt
Linear wire·wound control lCR t, WW-t 01)
DPST slide switch J

DPDT slide switch, poles connected in parallel for low
resistance
Transistor driver transformer, 10,000 to 2,000 Ohms,
c.t., center - tapped secondary used as primary {Thoro
XFM-2 or simil.arl
Transistor OUtput transformer, 500 to 3.2 Ohms (Thoro
XFM·3 or similar)

Communications Center
The Radio Store

443 N. 48th , Lincoln, Nebraska 68504 In Nebraska Call 14021466·8402

master Charge
'.. '..,..... " "
~
I
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Clifton W. Pittelkau W4CQI
Rte . 1
Warr en ton VA 22186

KI M -1

Can Do It!

program execution. The 1
PPS generator is turned on at
the exact minu te en tere d.

8. CW ID (Morse ident ifi­
cation). This routine is a
modified v e r s i on of
WB2DFA's KI M-l Morse key­
board program, published in
January, 1977 , 73. However,
the CW ID is read from a
table, rather than typed from
the key board.

9 . Keyboard control of all
functions. One co ntrol key is
used to select the receive
mode, which is disabled if
any other key is depressed.

Fig. 1. Baudot serial I/D and keyboard input.
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O f the several thousand
KIM-l microcom puter

systems prod uced since the
system's introduction, many
are now being used by hams
in a number of in teresting
applications. The KI M-l may
be adapted to funct ion as a
versat ile RTTY terminal at
nominal cost. Th is art icle
discusses methods of inter­
facing KIM- l to a typical
Baudot TTY loop, as well as
some of the software require­
ments. All of the options to
be described have been tested
an d will work successfully.
However , there are some
conside rations to keep in
mind before deci ding which
met hod might be preferred.

Since all amateur RTTY

•

operation uses the Baudot
code, it is necessary to con­
vert t he incoming data to the
ASC II code fo r video display
presentation, or to operate an
ASC II hard-copy printer.
Conversely, ASC i i characters
from the keyboard, or from
memory, mus t be converted
to Baudot for transmission.
In ad dition, the system
should also perform some of
the other functions normally
expected of a RTTY ter­
minal.

KIM·1 RTTY Functions

The program I am current­
ly using performs nearly all of
the required functions, and it
can be expanded to accom­
modate others . These func-

ttons may be summarized as
follows:

1 . Baudot to ASCII con­
version (receive mode), with
unshlft on space.

2. ASC II t o Ba u dot
conversion (send mo de) .

3. Automatic end-of-line
(EOl) functions (2 C R 1 IF)
in sen d mode. Keyboard line
feed generates the same EOL
functions.

4. Store messages from
keyboard in selected memory
blocks. These may be CQ
ca l ls and other canned
messages, such as the station
brag tape . Error correction is
provided in case typing errors
are made during keyboard
entry.

5. Read previous ly stored
messages for transmission . CQ
calls may be repeated auto­
matically as many times as
desired .

6 . Send "DE (callsign),"
followed by the time gener­
ated by a real-time cloc k.

7. The real-time clock
uses a sim ple crystal-con ­
t ro ll ed 1 PPS generator
connected to the NMI (non­
maskablc interru pt) line. (The
1 PPS output of some digital
clocks can be used for this
purpcse.) T he clock is up­
dated from the keyboard
with the cu rrent time after

The RTTY Program

To fully impleme nt all of
the above, 892 bytes of on­
board memory are presently
used with the para ll el I/O
configuration to be described
later. This includes lookup
tables for the co de conver­
sion. An addit ional 2K bytes
of an S.D . Sales 4 K memory
expansion board is allocated
to message buffer storage.
The program is suitable for
firmwa re (ROM or EROM),
with the exception of the
real-time clock "digit" loca­
tions, which must be in RAM .
This portion of the program
can be modified.

Table 1 lists the keyboard
control functions . Some
ASC II keyboards arc not
properly coded, so you may
have to ma ke some changes
to the keyboard con trol rou­
tine, if yours is different.

Table 2 is a combination
memory map and hex list ing
of the program. Data in zero
page locations OOOO-OOO F is
variable and does not have to
be saved when making a tape
recording of the program.
Canned messages may be
saved and loaded into mem­
ory as part of the program, so
they do not have to be re­
entered.

For my display, Baudot
carriage retur n is converted to
a null and does no th ing. Li ne
feed is converted to space.
The ASC II carriage return is
converted to a bla nk, since
the line feed takes care of
EOL functions, as previously
noted.
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Fig. 3. Baudot parallel output with FIFO buffer.

Table 1. Keyboard control functions.

Fig. 4. Baudot parallel input and CW ID output.

Parallel Output
Having gone t his far, I

decided to change the o utput
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the GO key.

Sets receive mode .
Time update for real-time clock.
Type in four d igits using 24-hour format.
D E (cal tsign) and t ime.
CW 10 .
Store message (follow b y 1 . 2. 3. or 4 ).
Read me ssage Hollow by 1, 2, 3, or 41.
End of tra nsm ission. Last chara cter typ ed to

end store mode. Also ad ded by store routine .
if e nd of m essage b lock. t o prevent over­
w ri t ing into ne x t b lock . Message is no t
re peated.

Repeat message. Last cha rac ter typed , if
me ssage is to be repeated . Locat io n 0 34F
co ntains number of times to be sent.
eR LF ends trans mission after last line .

Error correction. Th is is effectively a
backspace and decrements the message
store p oin te r. Used when storing a message
from key bo a rd .

""
.. ..,

TO-'S OL , " ", " .. ...
00 ' • ...

"
00 ' •

,
• ,.. ,, • ,, ... ... ", ".0' • "'.. •... ,

'"
*- ...

l~390'

ok.m Cf
...

r·DISC

m

" " ", , " ". " ,
"" '" '0>.,

1~4004 " CT- l l~3904 "0' • "" ' .. ", • • _0_ . "" '.. ,
• ""

, "" ." ." ", - 0c LOOP 0" •• • ...
EYE~'

•• ,
'" --

'~ V I, t.
" '" ",.. " ".
" • "'" • • ' ", " ' .. " ", ..,

" " ...
",

" • • " "0 ... " • " '" ,
~ 'o. "

,
." " o. ". "" " "

LOOP~~ " " " 0.. ,0< .. '""EYE"
,~pur re" T " " O. ' " IS '"" e, r" -- -" " ..

," , ..74 10 '3.1'

,"
74 10

" • •
T e • I

,
SEC. l I SEC. \ '4 'l3 " V

I
TO P ,M s , •
" CT · a • I E.J' .. ..

T ,o~ r """ T4.7K ,..
•

ESC
ETX (CT R L C )

,
•

ENQ ICTRL et
DC1 (CTR L O J
ST X (CTR L BI
@ (A T S ig n)
" (Aste r isk)

•
'"LOOP

Fig. 2. Baudot parallel input (serial output and KBD input as
per Fig. 1).

+ (Plus sign)

<

KIM mo nitor. The TTY/K B
switch shoul d be placed in
th e KB position and returned
to the TrY positio n aft er
executi ng the program with

On the output si de, key­
board characters are stored in
a 256-byte buffer by the
FIFO (first in, fi rst out) inp ut
ro utine. Characters are
output any t ime there is
something in the buffer.
When fetche d from t he FIFO,
and prior to further p ro­
cessing, the character is
displayed. Th is takes a fi nite
t ime and adds to the Baudot
output stop pulse length.
Again, the interval timer is
used to output serial bits. The
length of the sto p bit to be
added by the serial ou tput
routi ne depends on the char­
acter display time. If the TVT
clock rate is 600 baud
(approximately 17 ms), an
additional 22 ms stop bit will
give a total of about 39 ms,
slightly longer than normal,
but acceptable.

Since Baudo t f igures and
letters shift funct ions are
generated by the program an d
are not displayed, a stop
pulse delay to compe nsate
must be added, usi ng a
separate interval timer rou­
tine. This same ro ut ine must
be used after the line feed
function of the automatic
EO L.

Para llel Input
To elim inate possible soft­

ware timing problems in the
receive mode, the circuit of
Fig. 2 was tried. Th is uses the
receive side of a UA RT chip
to convert the Baudot serial
input to parall el o utputs,
which are connected to the
6530 "B" side inputs. Th is
wor ks somewhat in the same
manner as a 6820 or 6520
PIA, but is simpler to pro­
gram, since there is no con­
trol register. PB 7 is the input
for the "data available" flag,
while PBS is used as an
output to reset the flag. This
me thod works perfec tly.
Serial output and key board
inputs were left as previously
descri bed.

Si nce the keyboard is not
con nected to the KIM-1 TrY
input when using t he fore­
going configuratio n, the hex
keyboard and display must be
used when loading the pro­
gram or otherwise using the

Morse equivalents for the
CW ID table are listed in the
loo kup table in the Morse
keyboard program referred to
above. If any locatio ns in the
table are not f illed , place
word spaces (00) at the begin­
ni ng or end of the table.

Serial I/O
The type of interfacing

required for the external
Baudot TTY loop will depe nd
upon the user's choice of
serial o r parallel input/
output. This will, of course,
affect the software as well.

The simplest interface,
from a hardware standpoint,
is the serial I/O shown in Fig.
1. The interval t imer o f the
6530 peripheral interface is
n ormall y programmed for
45.5 baud (60 wpm) opera­
tion, but it may be cha nged
to any other speed. On the
input side, the start bit is
sampled at midpoint, 11 ms
after detect ion, and succeed­
ing bits are sampled every 22
ms thereafter. If desired,
presence of a stop bit may
also be tested, and the char­
acter rejected if the stop bi t is
not received.

The only time a character
may be displayed by t he
video terminal (i.e., TV type­
writer) is during the stop
pulse, nominally 31 ms at 60
wpm. The video terminal
serial interface must be set
for something faster than 300
baud, preferably at least 600
baud. The KIM monitor
DUTCH routine is used to
output characters to the
terminal. The keyboard is
connected for interrupt oper­
ation, as shown in Fig. 1,
rather than to the termi nal
input. Therefore, terminal
baud rate cannot be deter­
mi ned by sampl ing the
RUBDlfT key start bit, as
normally done by the KIM
monitor program. The data
for the K IM mo ni tor
CNTL30 and CNT H30 loca­
tions (17 F2 and 17F 3,
respectively) was read once
with the keyboard connected
to the termi nal, and these
locations are then initialized
accordi ngly when the pro­
gram is executed.



OOOO..oooF T..porary data a.nd l nc1.1rect poWen .

001000452041205)~55OO ~~ "4E~ 4)4B

OOW ~5A~57~"~5 1 4F~~00~~~00

OO~00))202D20oo~)7ooa~272C 21 ~28

~ )5~~~2)~~)I~) r26002 ! 2r~00

ASCII_Baudot Convereion Table

oo~ 00 0) 19 OE 09 01 OD l A 14 06 OB Or 12 l C OC 18

0060 16 17 OA 05 10 07 IE 1) ID 15 11 00 IF 00 00 00

0070 00 00 11 14 09 00 a OB OF 12 00 00 OC 0) l C ID

0080 16 17 I) 01 OA 10 15 07 06 18 OE I E 00 00 00 19

InltWhatlon. Set progralll counter to 0090 to .tart.

~ ~~25~n17~~8Dmu~00850185

ooAO 02 A9 ) Y 8D 0) 17 ~ 41 8D 01 17 ~ 40 8D 00 17

O2OB a, 01 60

Store Message

0~E20U~~0020~lE81~~2Aro~~2B

OJIEro2E~~OOOD~07~"C507oo~~00

0~E~I)0)~07~ooC507oo02~OOA509~

ODE07oomA50A~0000~A9U810720~lE

0)4! 60

Read Message

0)4r~OA"OB20U02~ooll~~U~2r~

0"r2Boo I2~OBooO)~"~~OD8507UOE

O)6r 85 00 4C 56 OJ 84 05 48 20 AO IE 68 A4 05 20 J9

0J7F 02 es 07 A9 00 C5 07 00 CE D6 08 4C 56 OJ 60

DE "'LL

0)8£ A9 99 85 07 A9 0) 85 00 4C 56 OJ

0080 85 OJ Call Table &I time. Fnter ASCII equivalent of call eign in

Wl.it Loop. Looks for DD.tart bit or ncshe~ .-ble. null locations O~C to O),U.

oosa 2402 JO 08 2C 00 17 10 0) 20 00 01 2C 40 17 JO

00C2 EF 20 00 02 »c B2 00

&,udot-.lSCII Convers ion

0100 AD 00 17 4A '19 IF 85 00 09 04 so OF C9 I B 00 0'7

0110 19 80 85 01 4C )1 01 C9 IF 00 04 ~ 00 85 01 AS

0120oo240110~.20 ll~ 10C9oo ~ 0) ~ ~

01)0 IE IS 00 80 00 17 A9 ItO 8D 00 17 60

teytoU'd Control " .lSCII_8Iludot COrrverslon

02008405205AIEA405091Boo05~OO85~60

0210 486808502680902 00 0)4COE02 0940 00

O~O OJ 4C 4r OJ C9 0, 00 0) 4C 8E 0) C9 11 00 0) 4C

02)0 A9 OJ C9 OJ 00 OJ ~ 74 04 C9 OD 00 05 A9 00 4C

02~~02C90AOOOJ~99~~20oo0D~~4)

02~ JOO)4C9902604~&02a50424047009

0260240J~10A9 1B4C6F02240J7007A91F20

0270M02AS(4850)'19JrllB550~m480006

0280 2086 02 4C" 02 80021709 20 8D 02 1'7 J.9 00

02908D~172C02 1'710~60 AOooA9002086~

02AO A9 08 20 es 02 A9 02 20 86 02 60

I':easage Seleet 1, 2, J or 4 . Used by Read &I Store ~tu...).

02U 20 5A IE C9 )1 00 I) A9 00 85 07 85 00 A9 05 85

02BB 08 a, DE a5 OA A9 tr 85 09 60 C9 )2 00 1) A9 80

02CB 85 0'7 a5 00 A9 05 85 00 a5 OE 85 OA A9 FF a5 09

02D8 60 C9 )) 00 15 A9 00 85 0'7 A9 OD ~ 06 es 08 85

02rnOEA9rF8509J.907~OA60 C9 ~00~A9oo

02m850'7~ODA9088500850E J.9 "85 09 J.90B

cwm

O~UooW 1804~oDrerooBoool60C9OO00

OJ~0620~0)4C~0)'19~850EAS~'1907~

OJC9rooooo0620nOJ4C~OJOOo60E~0920

O)W ~0)20"OJ~C90)20"0)20"0)4C09

OJ~0)9a48'0064C06049848~024C0604~

OJ"~~0)~O)~~~~01mOO I7~A9n

~BD~ 17CD~ 17 10rn~OOoon~~~

0418-0421 1:11 m Table. ElIter Morae equivalents for DE (space)

(Call S~).

Real_TiJlle Clock 0&11 rout1J'le).

N5~~OC~OC(9)COO4A~ooB50C~~0)

04"ADA60)C9)AooOO29~8D~0)E!A50)AD

~ A50)C9~OOOO'19~8D~0)~A40)WAA

~50)~ ~0000~~8D A40)m AJO)~A40J

*5~ ~OOOFADOO)~~roOO~)08DAA O)

0475 8D A) 0) 68 40

T1ae Update

~~~OO850C Uoo205A IE9DUO)~ro~ oo

048A r5 60

05OO-057r M3J Block 1 (128 bytes)

0580-05" MSO Block 2 (128 bytes)

O6OO-Om KSG Block) (j12 bytes)

oeoo-OBrr HSO Bloclr. 4 (1024 bytes )

Table 2. Memory map and program listing.

to parallel operation also, as
shown in Fig. 3. To make
things easier, the parallel
input was changed oyer to the
6530 "A" side, so PA0 coul d
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be programmed for the CW
ID outpu t. Now the lO B" side
is used for the output, as seen
in Fig. 4.

Obviously, this co nfigura-

t ion leaves no parall el input
ports for the keyboard. It is
connected to the TVT in t he
normal manner, and the KIM
mon itor GETCH ro utine is

used to fetch keyboard char­
acters. The software F IFO,
therefore, can not be used.
The solutio n to th is is to
make a trade-off and use a



Fig. 5. Isolated loop keyer. Mark - high ; space - low. Resistors - ~ HI; capacitors - disc
ceramic, except as noted.

cautions just ment ion ed.

Co nclusio n

I ho pe the forego ing infor­
mation will be of help to
anyone wishing to usc his
KIM-l for RTTY, Unfor­
tunatel y, space does no t
pe r mi t a n assembl y-ty pe
progra m listing duc to its
lengt h. I will be glad to
answer all correspo ndence,
but please incl ude a self­
add ressed stamped envelope,
I should be a ble to pro vide a
copy of th e pro gram (a nd
perhaps a cassette tape) at
reasonable cost to hel p defray
the exp enses involved in
preparat ion. -

or 2N3440. 01 , Q2, and 0 3
ca n b e a n y sm all-signal
switc h ing tra nsistors. Note
that 0 3 must be a PNP ty pe.

The loop keyer is sensitive
to nea rby rf fiel ds whe n yo u
operate a tra nsmi tter at high
po wer, so each side o f the
loop jack a t t he Kl M-l e nd
must be bypassed to ground.
If CW ID output Is u sed . t he
o ut put jac k should be by­
passed for the sam e reason. A
shielde d cable to th e AFSK
inpu t should be used. KIM ·l
a nd all associated boards
a ppear to be imm une to rf
even unshielded. I have not
had any problems in this
respect since taking the pre-

·l' '" '0 0 ", "}2~ ~~O1
'"," ". ... f,oe.. r~~~"D I ,., •

( ~~"" "
,~

" ~~ -c ' 00.
.. · c.... •2~ 2 122

' \02 '0", ....J
• 0

" 0
2~U21 m ~ "

" y<. 1 •
00' ••,.. • " ""

'1' ''
•

...

Loop Isola t io n

I use a 60 mA loop, which
is co mmo n for both send an d
receive . A printer is always in
t he line for hard co py . The
optoisolatcr is one of several
available types, such as t he
Motorol a MCT 2. The loop­
ke yer output is co mpletel y
isola ted from ground and the
input. Fig. 5 is a sc he ma tic
diagram o f th e loop ke yer .
lt's a keyed , balanced multivi­
brator, running at about 750
kHz, capacitlvelv coupled to
a d iode bridge rectifier and
loop-ke ying t ransisto r, 04.
The ke ying transistor can be
any high-voltage NPN-type,
suc h as the MJE340, 2N5655,

Fairchild 3351 F IFO chip.
Note that, in this case, the
F IFO is on the Baudot
ou tput rather than the key­
board input. Although the
3351 has a capac ity of only
40 characters, th is is adequate
to absorb data. at normal
typing ra tes somewhat in
excess of six characters per
second, as well as providing
buffering for the Baudot
figures and letters shifts and
EOL functions. PBS is t he
data strobe for the 3351 shift
in (51) input, and PB7 serves
as the input ready (I R) fla g.

The UART is configured
for five bits per charac ter and
one sto p bit . The actual time
between chara c ters on
transmit is set by the 74123
dual MV timing and resu lts in
characters being shif ted out
of the FIFO at a smoot h rate.
A crystal-controlled clock is
not necessary. At low data
rates, a 55 5 t imer clock is
perfectly ad equate and rarely
needs adjustment . The clock
is set to 728 Hz for 45.5 baud
operat ion.

-
509 Argonaut Transceiver
206A 25-100KHz

Crystal Calibrator
208 CW Filter
210 Power Supply lor 509 only
215P Ceramic Microphone
KR5-A Keyer
405 100·Watt Linear Amplifier
251 M Power Supply lor

509 & 405

5369 .00

s 29.00
$ 29 .00
s 34 .00
s 29.50
$ 39 .50
$169.00

s 95.00

for further Information, write:

'r.::.~~EN_TEC . INt1"11 J EV IERYILL E. TENNESS EE 31"2
, ._" " ••_~ ... L~"""""-"'_



Bill Welborn K9PT1
2221 West Franklin Street
Evansville IN 47712

A Secret Weapon

For

Road Rallies

and ha lf-covered with weeds,
the road may be one on
which no sane person would
go over 20 mph, one of th e
three "opportun ities" will
doubtless be impossible to
spot (or between the fi rst an d
second road will be a long
p ri va t e d ri ve that gets
cou nted as an "opportu nity"
by half the con testants when
it isn't) , and so on . These are
the simple traps yo u will
e nc o unter; ra llymas te rs
delight in messing you up.
Anyway, yo u get the poin t ­
it is a rea l job just to stay on
course.

Besides helping the driver
stay on course and keeping
up with the instr uctions, the
navigator has the job of cal­
culating the average speed of
the car. It is to make this job
easier tha t this article was
written.

A side from ham radio
and computers, one of

the more enjoyable hobbies I
pursue from time to time is
that of driving (or navigating)
in TSD road rallies. The
letters sta nd for "time, speed,
and dista nce." If you run
rallies, or know a friend who
does, your com puter can give
you a secret weapon to help
you Win.

These events are not races,
at least no t in the conven­
tional sense. You arc given a
set of instructions. Then you
follow them. Soun d du ll?
Well , it isn't! The object of
the rally is to exactly follow
the instruct ions, to mainta in
an exact spee d, and to get
where you are su pposed to
get after a precise elapsed
t ime. Penalty points are given
for being either early or la te
at the dest ina tio ns. Usually,
there are severa l destinations
- called checkpoints - in
every TSD rally. To give you
some idea of th e precision
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driving required, a penalty
poi nt is equal to an arrival
ti me (early or late) of o ne­
hun dredth minu te (.6 sec)
from the sche du led time. A
typical winner, in our club,
will have a score of 50 to
100, ind icating a total error
of one-half minute, after
th ree or fou r hours of driving.
Of course , low score wins.

Several things are added
for spice. When you start t he
rally, you don' t know how
far the fi rst check point is (or
any of the ot hers, for that
matter ). Nor do you even
know where the checkpoints
are, or the necessary average
speed to get there on t ime, or
the t ime you must expen d in
getting there. Distances are
seldom marked on the in­
structions. All t his infor­
mat ion is known only to the
rally master and his workers.

The instr ucti ons are rather
like a co mputer program.
Here is a short exce rpt fro m a
recen t one:

CAST 30
Right at Kenny Road
Left at " Y"
Left after SR IP "Garage"
CAST 42
Right 3d opport unity
. . . . . . . . . . . . . . . . . . . . . . . -
. . . . . .. . . . . . . .. . . . . . . . . .

Thi s would be interpreted
as follows: Chan ge Average
Speed To thirty miles per
hour ; whe n yo u get to Kenn y
Road, make a right turn ; at
the next " Y" in the road,
afte r you r right turn, take the
left fork; you shou ld see a
Sign th at Reads In Part
"Garage " - take th e next left
(it may be ri ght there, or it
may be miles down the road );
as soon as you turn , Change
Average Speed To forty -two
miles per hour; at the thi rd
chance thereafter that you
have to do so, t urn right ; and
so on .

Of cou rse, the sign with
" Garage" on it may be faded

Time, speed, and dis tance
problems are all solve d by the
simple formula: D"' RT, where
D is distance, R is ra te
(speed) , and T is time. Know
any two, and you can find
the other. In a ra lly, you will
know distance and t ime fro m
the last speed change in the
inst ructio ns; you will be
trying to calculate average
speed in miles per hour by
th e f o r m ul a: Rm ph '"
(D/T) *60. You will probabl y
want to make a calc ulation
every mile, because tenths of
a secon d are important, an d
there might never be a chance
to make good the loss of even
a few seconds.

The navigator is neces­
sarily going to be busy with a
sto pwatch, pencil, ca lcu lator,
and odometer for the entire
rally . He may get so busy that
he loses track of where his car
IS.

You can bu y an electro­
mechanical gadget that will
keep track of elapsed time
and o f average speed, bu t
they are very ex pensive. If
yo u are a ham, you might
kludge up a small ter minal to
yo ur mobile rig an d have a
program runni ng on the com­
puter at home, which will
make your calculations for
you. But terminals aren't that



Fig. 1. BASIC program to calculate "TIME" in minutes and tenths of minutes. See tex t for full
explanation.

Fig. 2. The program converted to calculate "TIME" in minutes, seconds, and tenths of seconds.
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05 RE!1 THIS PROGRA.'1 CALCULATES TIME IN MI NUTES AND TENTHS OF MIN.
10 REM SET UP THE OUTER LOOP . R"'SPEED I N MPH .
20 FOR R=25 TO 55
30 REM PRINT THE HEADINGS.
40 PRINT " SPEED", "DI STANCE" , " TI ME "
50 REM SET UP THE I NNER LOOP. D=DISTANCE I N MI LES
6 0 FOR 0=1 TO 20 STEP .5
70 REM CALCULATE TIME
80 LET T=(D/R} *60
90 REM PRI NT IT ALL OUT UNDER THE CORRECT HEADING
100 PRINT R,D,T
110 REM CYCLE THE I NNER LOOP - - WHEN FIN ISHED , PRINT BLANK LINE AN D
115 REM CYCLE THE OUTER LOOP .
120 NEXT D
130 PRINT
140 NEXT R
160 REt1 WHEN R=55 , THE PROGRAM ENDS .
170 END

20 REM SET UP OUTE R LOOP . R=SPEED I N MPH
30 FOR R=25 TO 55
40 REM PRINT THE HEAD INGS
50 PRI NT " SPEED", " DI STANCE" , " TI ME"
60 REM SET UP THE INNER LOOP. D=DISTANCE I N MI LES
70 FOR 0=1 TO 20 STEP.5
80 REM CALCULATE TIME I N MIN UTES AND TENTHS OF MIN UTES, F I RST .
90 LET T={T/Rl *60
100 REM ROUND m rs TO NEAREST ONE-THOUSANTH OF MINUTE
110 LET T1=INT{T*1000+ .5l/1000
120 REM TAKE MINUTES ONLY AN D CALL IT T2 .
130 LET T2= I NT(Tl)
1 40 REM NOW, GET JUST THE FRACTION AND CALL I T T3
150 LET T3=TI-T2
160 REM CONVERT THIS FRACTION TO SECONDS AND TENTHS
170 LET T4=T3 *60 •
180 REM PRINT EVERYTHI NG I N RIGHT COLUMN .
190 PRINT R,D ,T2 : " : " :T4
200 REM CYCLE THE I NNER LOOP
210 NEXT D
220 REM WHEN OUT OF DISTANCES , PRINT A BLAN K LINE AND CYCLE OUTER LOOP .
230 PRINT
2 40 NEXT R
250 END

copy. (This is assuming a step
of .5 and a 110 baud printe r.
By t he way, CPU t ime used
on an IBM 370 is jus t over
nine scconds.)

If your BASIC does not
have t he ste p featu re in its
" FO R .. . NEXT" statemen t,
just leave that out. The pro­
gra m will give you printou t
fo r whole miles. Th is works
just as well. Leave ou t t he
" REMA RKS" to save space.
If your syste m can use
multiple sta tements pe r line,
grea t.

If you wish to provide for
greater m ileage in the inne r
loop, put in wha tever you
like. You-all in the wide-open
sout hwest migh t want to go
to thi rty m iles o r even more.

rallies in your area are run .
This loop ter minates at 55
mph because no rall y ins tr uc­
t ions can tell you to d rive at
an illegal speed.

For each ste p of th e ou ter
loop , the inne r loop (dis­
tance) steps 39 times. Each
t ime it ste ps, t he program
calcu lates t ime. Then, speed,
d istance, and t ime are pri n te d
o ut and t he inner loop ste ps
aga in . Wh en distance reaches
20 , a blan k line is pri n ted , a
ne w headin g is printed, and
t he ou ter loop steps to t he
nex t speed. Then, th e whole
pro cess is repeated, and
repea ted, and repeated.

Ab ou t two hours afte r you
type "run," you will have
produced fo urtee n feet of

gram ca n. Secondly, t hey are
much harder to read (in my
experience at least) t han a
co mp uter p rintou t. And,
fina ll y, well, heck, you want
a use for that ne w micro,
don 't you?

The progra m is w ritten in
Dart mouth BAS Ie. It was run
on an IBM 370. It should
work on most small BAS IC
interprete rs. It will not work
on an integer syste m.

It is so simple t ha t it
al most exp lains itself. There
are t wo loops, one nested
inside the other. The outer
loop contains t he average
speed. It is shown starting at
25 mph , but th is could be
any figure - it depends on
t he mini mum speed at wh ich

cheap, eit her. (And watch
sending ASCII over t he airl]

The program shown here
(Fig. 1) is a cheap and sim ple
answer. It al lows you to work
in ti me, not average speed. It
is far more helpful to know
t ha t you are t hree seconds
ahead of time than to know
you are averaging 4 3 .2 m ph,
when t he instructions call fo r
42 m ph. (Why? Because t he
more m il es you drive with a
constant error in spee d, t he
fur ther off you become in
time. In t he heat o f a rally, a
fraction of mph speed e rror
may not impress you as
i m portant, even t hough
you've t raveled eight or more
miles.)

What you get from the
program is a printout of
speed, d istanc e, and t ime.
Your navigator turns to t he
sheet with t he correct spee d
for that leg, zeros t he mileage
indicator in your car, and
zeros th e stopwatch. Then,
every mile or half-mile, he
looks at t he stopwatch and
compares it with the time
ncx t to the mileage wh ich
you have traveled. He can
the n tell you how many
seconds you are ahead or
beh ind where you sh ould be
at t hat poi nt. It is t hen a very
sim ple matter for you, the
driver, to make wh atever
correction is necessary. At
the en d of the next mile, or
ha lf-mile, another chec k is
made and furt he r correction
taken. And so on, throughout
t he rally .

Sure, the formula is not
th at hard to run on a calc u­
lator. But, to get t ime-error
tha t way, t he old navigator is
going to run two calculations
every mile. Try even t he
simplest calculatio n in a rally;
I've never known any navi­
gator who didn't mess up at
least a third of his calcula­
tions on the first try. And he
has his eyes off the road for
too long.

Yes, I know you can buy
t ime-speed-dista nce charts at
nut too great an expense.
But, firs t of all, they can't be
tailored for whatever distance
interval you wish. This pro-



Frankly , my present version
of this printout only goes to
fifteen miles. I don't need
that much, usually, in the
rallies we have arou nd here.

If you just like a lot of
paper used up, make the
inner loop step := .25. This
will give you quarter-mile
times for each speed. I doubt
you' ll ever use it, and it
t riples the length of the print­
out.

One very useful change to
the program is shown in Fig.
2. This gives printout for time

in minutes, seconds, and
tenths of seconds instead of
minutes and tenths of
minutes. Of course, which
you use will depend on how
your stopwatch is calibrated.
The new code will take the
decimal fractions of minutes
and convert them to seconds
and tenths of seconds. A
formatting statement inserts a
colon for easier reading.

I use the program's output
cut into sheets and staple
them at the upper left. The
navigator simply flips through

the pages for the correct
speed, as shown for that leg
of the instructions. Then he's
set. Those of you handy with
tools might want to construct
a box-like holder with a
dowel at the top and bottom.
Then the printout could be
scrolled past a window cut
into the front of the box. For
this display, the printout
would be better without the
headings before each speed.
Change the location of that
print statement so that it
does not pass by on each

execution of the outer loop
(i.e., move it to the first line
of the program).

If you are not into road
rallies already, I certainly
hope this article has given
you the bug, as well as shown
you another use for that
micro. You certainly don't
need a sports car to partici­
pate in TSD rallies. Just zap
up the secret weapon, find
out where your local Sports
Car Club of America chapter
is going to hold its next rally,
and beat 'em all! •

from page 14

FCC Math

E"tN'Ci..,3,

(11 900 Hz - 9. 10 2 Hz. 28.5 MHz - 28.500.000 H, _ 2.85.107. Rounding thiSto one
diDit iii ...... 3 x 107. 110 pF i, 80. 10-12 fared or ao x tot • 10"12 f••d, 8. 10'" f."Id. 3
"F i,3 • 10"6 far.d, W.'II .ound~, pi. to simply 3.

(i.1 80 pF .t 900 Hz: 1f(2 x 3 .9.8 x t02 + -11) - 1 1(432 x 1(1"9). 432 x 10"9 _
4.32 x 102.10"9. fOunded down, simply 4 • lO"7.110 x 10"111(4.10"7 1- 2.5. ro-t . .7

here, you round to the nearest whole number unless, as in the earlier one we
did, all would be rounded down or all up following the nearest whole number
rule, thereby introducing unnecessary inaccuracy. Putting these together as we

have learned t o do for convenront multiplication, we get: 2 x 3 x 2 x 2 x
107 + -2, which is 24 x 105. And that's 2.4 x 10 1 x 105, which is 2.4 x 106 or

2,400,000 Ohms, one heck of a lot of resistance to flow of current at 21.3
MH~!

At 60 H~. on the other hand, the reectence of that same coil is
2(3.1 4)(60ll0.017), which is 2 x 3 x (6 x 101) x (2 x 10-2). or 2 x 3 x 6 x 2 x
10-l,which is 72x 10-1 or 7.2 x 101 x 10-1,whichis7.2x 100 or simply 7.2

Ohms (of COUI>e, after a while you'd do much or most of that in your head,
with no pencil, paper, or calculator necessary!).

That's very little resistance to current flow at 60 H~. Obviously, coils and
capacitors are neat devices for separating one frequency of current from
another. You'll notice, too, that they do opposite things. Coils resist the high
frequencies, letting low frequencies through, whereas cacecnors resist the low
frequencies, letting high frequencies through.

Well, e no ugh for this installment. NeXl time, we'll use the math skills we
now possess on all kinds of formulas. In fact, if you have followed along thus
far, you now possess the knowledge to handle just about any kind of math that

may be thrown your way in FCC exams. It's just a matter now of practicing
these skills to the point that they are readily available when needed.

Here's a bit of such practice. Work and answers follow .

El<ercise 3:
0) Compute t he reectence of these capacitors at (al 900 H~, and (b) 28.5
MH~:

tu 80 pF nu 3 "F
(2) Compute the reactance of these coils at (a16 kH~, and (b) 52 MH~ :

(i)150"H!ii17H

States.
2, TIle d~letlonat NO 13 ..ould remove

the restriction of the use of the 220-225
MHz band by amateur .taUons ~nPlOO

In norm..l .....,.teo.lr operations bet ..een
t h.. hou", ot 0500 and 1800 local tlme
Monda y thl'<>Ulh FrIday fnclUSive. of
.ach week In thOl>e pprlJono of the Statel
of Texlll and Ne.. Mexlco In the &I'M.

bo<.lndfld on the IOUth bY parallel
31·53'1'1" On the ....t bJ lo~tude

I05 · ~0 ·W .. on th~ north by parallel
33·2~'N. and on the ..est by lon~tudo

106·~O'W. The amateur .ervfoe would
then be allowed to OPCrate on the 220­
22f> MH. ba nd In an pprtionA of the
Unfted 8tBteI .ubJect to the continuing
r""trtctlon of footnote U.s. 3~ Iprohlblt_
lng harmtul lnterf~ce to the rad lolo­
c..tlon IOf"Vlce).

3. Since thedelelJon of NO 13...-W have
no adverse ell'ect on non_Oovem ment
UcensettlS, we anticipate no comment. In
this matter: therefore. compUance "'lth
the notice and pUblic procedure PI'OV1­
.Ions of the Mmlniltratlve Procedu re
Act, 5 U,S .C. 553 (b) o.nd (0), Is believed
to be unnecesury l5 U.S.C. 553 (cl(3\
lB), n CPR 1.412(c)) ,

4. Furthermore.•Inu the .ubltance of
this rule amendm.nt ...-ould be to ~l1eff

.. r ..tmUon. compliance with the elrec_
tlve d ..te p rovlllion of the AdmlnJ.ltrative
Procedure Act, 5 U.S ,C. 553(d) would IlQJ
be In the public Intereot (5 U.s.C. 553(dl
ni: ~7 crn 1.4211.

S, Accordlnglll, .1 ;, ord....""'. TIla t ef_
fective December 12, 1977, 12.106 of the
rules Is lU1\ended by deleting footnote NO
13. Authortty for thll action III cont&tned
In 8ectlOllll 4 ill and 303 of the Com_
munlca.tlOIlB Act of 1934. III amended.
(80<:1. ' . 303• • 8 Btat" .. une",*,. looe , I_
107 U.B.C. no, 3031.1

Fl:OEIAL CO"II1,l..ICATJO lfS
CO....13S'O...

W,LLIA.. J. TUCAIICO.
AcUIIlI Secr~I OfJ/.

CHAPTER I-Ff:DERAL
COMMUNICATIONS COMMISSION

Il"CC 77-7.~1

PART 2-f'REQUENCY ALLOCAnONS AHD
RADIO TREATY MAnERS, GENERAL
RULES AND REGULATIONS

D8leting Footnoto NG 13 Pena lnln l to
Ama teu. R.dlo Ope•• llon In 220-225
101Hz Band In Pnrt ion. 01 SI.IH of Tu os
.nd No. Mexico

AOENCY: Fed~ral communications
Commlsl!ion.

ACTION: Rule Amendment.
SUMMARY; Thil docum~nt.....movH re_
.trlctlons on the use of the 22ll-225 MHZ
band In POrtions of Te.a. and N... M~l<­

Ico by amateur radiO oDeratiom because
th..... restrtctlons are no longer neceo­
g~.

EPf'ECTIVE DATE: Dec~mber 12. 1917.
fOR FURTHER INFORMATION CON·
TACI':

BM>jamln Perez. Spectrum Pla n n in g
" Coordination Bro.nch. Omce of
Chl~f Engineer. 202~:l-8350.

ORDER
Adopted: November 22, 1917.

Released : December I. Ig77 .

In the mMter of am.ndment of Part 2
of the Commilllon·. Rufeo o.nd rellula_
tlOIlB to delete footnote NO 13 Dertainlflg
to lU1\ateur radio oDeration In the 220­
225 Mlh band In POrtiono of the States
of TexllI and N~w M~xlco.

I, TIle Comm1ssfon h .... been ad.l.<ed
by the Oll\ce of Telecommunications Pol_
Icy, that the provillom of footnote NO
13 to the Table of Pw<iu~ncy AllocaUollB.
12.106 of the CommlsAion'. ml.. "'"' no
lonler required . TIle foot note ImposBll~_

strtclJona on the oecondary use, br the
amateur radIo oervlce. of the 220-225
MHz band In certain a,.""" of the United

FCC

Of 2.5 x 106, 2,500,000 Ohms.

lib) 80 pF .t 28.5 MH.: Th. bottom of the fraction i. 2. 3 • 3 .8. 107 + ·1" 144.
10"4. which is 1.44 x 102. 10"4, w!lioh i .ounded ) i. I • 10"2. The f.acti,",. then. is: (1 x
10011(1 • 10"2) - 1 • 102, wtlkh i. 100 Ohms. Notice how the •• acl ....oohad d,opped f.om
2%miilion Ohml.t 900 H, to. me•• 100 ()t,ms at 28.5 MHz.

("a l 3 "F .t 900 Hz. Th. bottom 's 2. 3 x 9" 3 • 102 + ·6 _ 162 • 10-4 which equals
1.62. 102 • 10-4, which rounded out .qu.l. 2 • 10.2, '" th. fraction i.: 110"0.11/12.
1021 which gives 5 x 10-1 - -2 0' 5 x 10',50 Ohrm.

liibl 3 "F at 28,5 MHz: The bottom i. 2.3. 3x 3 .. 107 + ·6. 54. WI, which i, 5.4
x 102 or ,ounded. simply 5 .. 102. The fr.ction th.n becom : (10 .. 10-11/(5" 1(2). which
gi.e, 2 • 10-1 ..2. 2 • 10.3 0< 0.002 Ohms. The ••""t "" i. not largo with this big.
capacito<, but 50 Ohm. is still one heck of • lot mo•• tllan 0,002 Ohm"
(2) 6 kHz is 6 • 103 H,. 52 MH z i. 52. 106 Hz o. 5.2 x 101 • 106 Hz. which (.ounded) i.
5.107 Hz. 150H i, 150. 10"6,which a t.s s toa , lo-60r.rounded,2. I0--4H. 7Hi.
fine as it . tand•. TM formul ...emembol ., i, .. moly XL _ 2 flo

(i.1 1!"iJ IJH .1 6 kHz: XL · 2 x 3 x 6 x 2 x 103 + .4 , whk h i. 72 x to-r. 0< 7.2.101 •
10- ' , which is 7.2" 100,7.2.1. o' . imply 7.2 Ohms. wtlich ,ounds out to 7 Ohm. ("01
much .... in.n"" 10 th.t f,equencyl.

(ibl 150"H.1 52 MHz: XL - 2.3. S. 2.,07 + .4, 60 x 103,wtlichi$6 .101 .
103 0.- 6" 104. 60,000 Ohm" '" 60 kiiohm•. Lots of .&Sist.ncel

(ii.) 7 H.I 6 kHz: XL - 2 • 3 .7 x 6.,03. which i~ 252"03",2.52.102 x 103,
which is. rounded out. 3 .. 105 or 300,OOCI Ohms, 300 kilohm•.

(iibl 7 H 1152 MHz: XL - 2 x a , 7 xS" 1070,210. '07,whkhi.2.1 .102. t07
0 •• ,our>ded o ut . 2 • 109, 2 billion Ohms _ .g.in, one hocku•• 101!

Reprinted from the Federal Register.
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Model BW 928 is a battery operated wire wrapping
tool. also available in reversible models for wrapping
and unwrapping operations. Exceptionally useful for
installation and field service work , or small produc­
tion jobs. Available with "Backforce" device to pre ­
vent overwrapping.

Uses any 24AWG tnru 32AWG wrapp ing bits and
sleeves.

~ ~'" .....
"INSTALLATION AND FIELD SERVICE"

WIRE WRAPPING TOOL

•

OK MACHINE & TOOL CORPORATION
3455 Coone- sr., Bronx, N Y 10475 / (2 12) 994-6600 / Telex 125091

05

Model BW 520 is a battery operated wire-wrapping
too l, also available in reversible models for wrapping
and unwrapping operations. The rechargeable nickel
cadmium battery is self contained in the handle of
the tool. Also available with "aac ktorce" device to
prevent overwrapping.

Uses any 24AWG thru 32AWG wrapping bits and
sleeves.

"INDUSTRIAL"
WIRE WRAPPING TOOL

"HOBBY"
WIRE WRAPPING TOOL
Fo r AWG 30, .025" (0.63mm) sq.
post, " MODIF IED" wrap, positive
indexing, antioverwrappi ng device.

OK MACHINE & TOOL CORPORATION
3455 Conner 51 , 8ron.o:; , N y 10475 1 (212) 994 ·6600 1 Tel!:!.>:; 125091

OK MACHINE & TOOL CORPORATION
3455 Conner 51 . Bron x. N Y 10475 / {212) 994 -6600 I Tele.>:; 125091

75



- cons ider the KIM-1

Francis J. O'ReiIly
42 Markwood Rd.
Ardsley NY 10502

Looking For A Micro?

I f you are in the market
for a complete micro­

compute r, but your funds are
somewhat limited, the KIM -l
is fo r you.

For $245 the KIM -l
comes complete with CPU,
1024 {l K) bytes of random
access (read/write) memory,
2048 (2K) bytes ofread only
memory, a 23- pad key board
for hexadecimal input and
limited front panel capa­
bilities, a six-digit seven­
segmen t series of light emit­
t ing d iodes (LEOs) for out­
put, a cassette interface, and
a serial teleprinter interface.
The only thing the KIM-1
lacks is a power supply. If
you are going to ru n a cas­
sette, you will need a +5 V
and a +12 V power supply;
otherwise, +5 V at 1.2 Amps
will be sufficient . The power
supply can be built from a
schematic supplied in the
back of the KIM -l User's
Manual, or you can pu rchase
one at a local radio store for
under $50.

The CPU is the MCS6 502.
It is capable of ad dressing up
to 65,536 (64 K) bytes of
memory. Although the in­
struction set of the 6502 is
somewhat limited when com­
pared to the 8080A, wh ich is
the chip used by the Altai r
8800 B an d others, it is more
t han sufficient for the person
who is just star ting to pro­
gram. (The 6502 has 56 in­
structions, as com pared to

~ 76

the 78 instructions for the
8080A.) With some
ingenuity, t he 6502 instruc­
tion set can go quite a long
way. The system clock runs
at 1 MHz. T he instruction
execution t ime runs from 2
to 7 cycles, wit h 4 cycles
being the average. This means
the 6502 can execute up to
ap proximately 2 50,000 in­
structions per second. This is
only half as fas t as the
machines that use the 8080A;
however, it is still fas t enough
for most applications.

The 1 K of rando m access
memory that is provi ded on­
board is not enough to do
much in the way of serious
program ming. It is, however,
su fficlcnt to learn basic
machine level programming
skills.

Input is through a key­
board locate d at t he lower
r ight-hand corner of the
boar d. If you have an ASR-33
telety pe with t he 20 mA
loop, it can be connected
directly to the machine.
Lacking t his, you are re­
stricted to t he keyboard. I
wo uld like to take this time
to comment on the posi­
tio ning of the keyboard. I am
left-handed; as a result, I find
that I must be aware of where
I rest m y hand, as t he t wo
interfaces are d irectly to the
left of the keyboard. T his
cou ld be improved by having
t he key board remote from
the machine itself. Th is IS,

however, a relatively minor
problem. The keys on the
keyboard arc as follo ws: O-F
hex - instruction and data
input; AD - enter address
mode; DA enter data
mo de; + - increment address
by 1 ; PC - restore program
coun ter; ST - generate inter­
ru pt (STO P); GO - begin
program at cu rren t program
cou nter ; RS - reset to moni­
tor contro l; and SST - a slide
switch for si ngle-step execu­
t io n of programs.

Ou t p u t is t hrough 6
seven-segment LEOs. The left
four LEOs are separated from
the right two, ma king it easy
to read the display. T he dis­
play is located directly above
the key boar d.

The 2 K bytes of read only
memory co ntain a monitor
program which basically con­
trols input/output operations,
inclu ding cassette operation,
and serial teleprinter opera­
tion.

My main objection to the
design of the KIM is the
absence of sockets for the 22
integrated circuits. This is not
a problem unless one burns
out. If one should burn out,
it w ill ta ke a lot of time an d
pat ience to replace it. T he
board has bee n silk-sc reened
to prevent accidentally
shorting out adjacent foils. It
should be noted t hat a poten­
tiome te r has been ut il ized as
par t of t he onboard audio

cassette interface. T his po ten­
tiometer is preset at the
factory an d should not be
adjusted by the user.

The on board interfaces are
for an audio cassette and a
serial teleprinter (specifically
the AS R-33). The first ex­
pansion recommended for t he
KIM is to add an audio cas­
sette . When you are working
on small programs, it is no big
deal to key in your program,
turn the machine off, and key
the program in at a later t ime;
however, when you start to
write long programs, keyi ng
in a long program every time
you turn on your machine
becomes a hassle. If you can
store that program and load it
without having to key it in,
you have overcome this prob­
lem.

T he primary solution to
this problem, employed by
microcomputers. is storage on
au dio cassette tape. T his is
fine - that is, until you drop
a bit. Unlike dig ital recorders
in the big machines, an audio
recorder does not go back
and make sure it has recorded
the data properly. You will
not discove r the error until
you try to load the program ,
and, for some reason, it
doesn't work. This is a major
problem with audio cassettes
and one not easily reckoned
wit h.

The advantage of au dio
cassette recorders is that they
are inexpensive. However, the
serious user will soon find
that he needs to go to an­
other form of mass storage,
such as floppy disk.

The second interface pro­
vided is for a serial tele­
printe r. T he ASR-33 is the
recommended machine. While
this is a fine machine, it is
relatively ex pensive (between
500 and 1000 dollars). This is
one expansion I don't plan to
do for a long while . If I had
that kind of money, I woul d
have b ou gh t a bigger
machine. I would recommen d
to anyone who is look ing
toward terminals to consider
a CRT (Cathode Ray Tube)
te rminal, as one can be had
for aro und $250, alt hough
you 'lI have to interface it



yoursel f.
The documentat ion on the

KIM is excellent. It consists
of th ree books, a wall chart,
and a ca rd list ing the lnstruc­
tio n set. The boo ks include
the User 's Manual , which
should be read first , the Pro-­
gramming Manual, and the
Hardware Manual . The wall
chart shows how the hard­
ware is co nnected, and the
instruction set card lists the
mnemonics and op codes
with variations.

Getting the KIM·l up and

running took me almos t a
week. The mai n problem was
gettin g the power supply
ready to supply power. My
power supply is a Control
Da t a Corporat ion model,
supplied by Electravalue In­
dustrial for $50. In it iall y,
upon unpac king the supply, I
was terrified by all the cables.
However, upon more careful
inspection, I was able to
determine how to hook it up
to the KIM. The problem lies
in the number of connectors
coming from the suppl y and

the lack of an ac powe r cord.
I t too k th ree days of
searc hing over the greater
New Yo rk area before I
finally found o ne suitable for
the job at Westchester Elec­
tron ics in White Plains.

Once the power considera­
tions were taken care of, I
was able to turn on the
machine and run the test
pro blem in the User 's Manual
- a simple 8-bit addi tion
routine to check the opera'
tion of the KI M. The program
worked perfectly, and I have

had no problems with my
machine yet.

Overall , the KIM·l is an
excellent beginning machine.
A mo ng o t her th ings, it
teaches you how much you
can really do with o nly 1K of
memo ry, something that is
forgo tten with todav's mas­
sive machines. More impor­
tantly, however, the KI M- l
(at $245) makes computing
available to anyone who
wants it , and it is versatile
enough t o satisfy most
people's needs. -

RTTY Loop

Oscar Orbits
FINDING OSCAR

The listed data tells you the t ime and place OSCA A crosses the equator in an
ascending orbit lo r the first time ead1 day. To calculate sua;:l!'SSive Orbits, make
a list of the first orbit number and the next twelve orbiu lor that day. l ist the
time 0 1 the f irst cebit. Each successive orbit is 115 minutes lat~ (two hours I",
five minutes!. The chan gives the longitude 01 the first crossinll- Add 29· lor
each suoceedi"ll orbit. When OSCA R is ascendi"ll on the other side of the
world , it will descend over you. To find the equatorial descendi"lliongitude,
subtract 166 degrees from the a:scending longitude. To find the time il passes
the North Pole , add 29 minutes to the t ime it passes the equ.tor. You should
be able to hear OSCAR when it is within 45 degrees o f you. The easiest WilY to
do this is to take a globe and duw a circle with a radius of 2480 miles 14()(X)
kjlomet~ l from the home OTH. If it passes ri~t overhead, you should be able
to hear it for about 24 minutes to tal, OSCA R will pti1i an imaginary line drawn
Irom San Francisco to Norfolk about 12 minutes alter pass.ing the equator.
Add about a minute for each 200 miles that you live north 01 this line. If
OSCAR~ 15 degrees f rom you, add another minute; at 30 degrees. three
minutes; at 45 degrees, ten minutes. Mode A : 145.8 5-.9 5 MHz uplink ,
29.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode B: 432. 125-.175 MHz
uplink, 145.9 75-.9 25 MHz downlink, beiK:on at 145.9 72 MHz.

Ot52:12
0051 :33
0145:50
004S:11
0139:28
OOJ8:.(8
Ot33:05
0032:26
0126:43
0026:04
Ot2O:2'
oo t9:41
Ot1359
0013:19
0107:36
OOOSS1
0101:t4
OO:35סס

""'''0"9:(19
00108:30
0142:41
0042.07
Ot36;25
0035:45
Ot3O:02
0029:23
0123:40

,,
a
•s
e,
•,

to

""t a..
"""..
"'"""za,.
"26

""

!hut 10'IoiIIl IR'''out_
Dall TI_ le..I....
(f old CGM'l1 of l~.

"-o'W".,m,
."
6 7.3
Ol.'
65.8

'"'"77.8
62.6

'"61 .1
746

'"'"57.9
71.5

"...,
""m..,.
m.
Ol.'

'"".""77.3

t4700 Bbn
' 4712 Abo
,.725 8bo
"7J1 8bn
t 4750 Abo
147628br>
147158br>
1087 All<>
t4BOOAbn
t.(8128l1<>
t4825 All<>
t4837 BlI<>
14850 BlI<>
10f862Abn
t.(8758bn
t 4881 Bbn
14900Abn
149t28l1<>
1492li 8 bn
14938 All<>
14950800
14963 Bbn
14915 AOO
14988 8bn
lSOOO 8l1<>
t501JAbn
t5025 Boo
t5038 800

toring a bit and slinging tome of the
slang, you should hiw no trouble at
alt.

A note from To m Hill WA4ECB
reminded me that t here are two kinds
01 selector magneu: pulling and
holding. The rundown given in t he
Septenx- column was correct o nly
for holdi"ll magnets. That i$, ..-r ies for
20 mA, parallel for 60 rnA opeoration.
The older pulli"ll type are wired in
series for 6 0 mA service. Pulling selec­
tor mll9nets depend on magnetic aI ·
tract ion 10 d raw the pole piece to t he
magnet. With the later hol din ll ma'l"
net, a mechanical cam does the work
of br inging t he pole up; all the rT>a9"et
need do is hold it there . This requ ires
less e nergy, thus reduc ing mll9netic
"kjck-beek" and rad io im erfere nce.
Sorry about the co nfusio n, and a t ip
of t he hat to Tom.

Next month, we will cons ider sto r­
age t echn iq ues for t he masstls 01
materia! that RTTY produces. In the
meantime, I' ll keep a lookout for
some 01 you around 3623 k Hz. Notes
and quest ions are welcome, and IT\iIy
be sent to me via 73 Magazine or at
t he above ad dress. Items of general
interest will be answered in th is
column. Please enclo se a stamped,
self-addressed envelope if you want a
personal reply.

" DE" and " CO". And somehow, a
s.igrK)lf would nol tound complete
without " 73" or maybe " BCNU". But
don 't gel carried away ifllo typing:
" W3NSO DE WAJAJR RR ON UR
XMSN OM ES TNX FE A FB OSO . . .
OTH HR BLTO MD ABT 30 MI NE
OF WASH DC ... SO HW CPyn n n
Bt< Bt< ON 10 •. ." I mean, really
now! No furlher comment neetMld.

So, what do you do, you might
ask. To call CO, set up • tepe tome­
thing like th is: " CO CO CO CO CO
CO CO CO CO 00 CO CO caco DE
WA3AJ R WA3AJR WA3AJR CO DE
WA3AJ R BA LT IMORE MARY·
LAND," which re peaU lor thirty
seconds or a minute. Don't forllOt to
send your call by Morse at the end,
Another usefu l ta pe is , "brll9 tape:'
This gives the rundo wn on where you
are, your trinsmit ter , receiver, ATT Y
\IlliIr , and the like. Freque nt ly sent in
t he beg inning of a contact, it d is·
ceeses with all t he ro utine infor ma·
tio n and often p rovides a springboard
for an interest ing OSO. In fact, tape is
u sed to transmit all kinds of
things, bo th sponta neous and pre­
pared. A full ditcussion o f this storage
fo rm will also be presented in mo nt hs
to come.

Hopefu ll y , vcu've got some idea of
what to do on RTTY, After mon~

Typically, this means Morse code,
a ltnough some AFSK stations helle
btoen known to use 'o'Oice. The Mor58
can be sent in any number of ways,
includ ing (but not limited to l FSK o f
lhe same shift as the RTTY, "narrow
shiff ' of 50 Hz or to, so as not to
false lhe demodulator , or 1T\il1<e-and­
break CWo The Morse may be lll'n­
era ted by a conventiona l hand key,
operating the BREAK key on the
machine, a special "stunt box," or by
, novel use of standard Teletvpet t,4

tape, which will be discussed in a
fut ure column.

If I h,d but one b it of ad vice to
give to the newcomer to RTTY, it
would be: Please learn to rouch·type!
There are few th ings as agonizing as
walching a bibl ica l (seek and 'lie shall
find I typ ist, hun l ing and pecking
alo ng. If yo u just can't learn to type,
ma ke the acq uisit ion of punched lape
equipment yo ur first prio rit y, and
punch a reply tape wh ile the o ther
guy is transmitting. You both will
apprecia te it.

Anot her common tr ap is to overdo
the abbreviat ion b it. Sure, we a ll use

Marc I. Lea""r". "',0. WA3AJR
4006 WinlH ROM!
Randal/sto""" "'0 21133

Happy New Year ! With the long
wintE'!" nighl$. who wants to go ou t ­
doors and freeze? This is the perfllCl

l ime to get on lhe air with RTTY. II
you halo'!! already jumped in, fine!
Welcome to the ckrbl For those of
you st ill unsure 01 how to act on the
green keys, wt.' wilt have a disa..assion
of on-the-air techniques t his month.

To begin wit h, where do yo u
operate RTTY? There are t t eee grea t
hoa rds 01 Teletype" t,4 e nthusiasts : the
80, 20 , and 2 meter 93n9S. This is net
to say that yo u wo n't lind RTT Y o n
28 MHz, but the populat ion is greater
on the above noted bands. On HF,
ooerauon is in t he CW Silgment 01 t he
bands with FSK opera tfc n, As a
starting point , yo u might try 3620
kHz and 14,080 kHz, plus or m inus
10 kHz. Which one to Slart? As with
o ther mo<Ies, BO and 20 nave propaga­
tion cheracterrstics which inlluence
the choice. Fro m here in Baltimore,
80 pro vides re liable east coas t to
central communica tions wilhoul dilli·
cul t 'II, wI1ereas 20 is the OX band, /IS

a lway~ Stalions normally operate on
t he same frequency and shift , with
mark and space zero-beat. By far, 170
Hz sh ift now predominales.

Two meter AF SK has IWO camps,
AM and FM, and you will have to

look around to see what's in your
area. Here in Balt imore, AFSK is
f requent ly hwrd on the BRATS
(Baltimore Radio Amateur TeleYision
Society) repeat. on 147.63/147.03
MHz, and 146.58 MHz FM simpr.x.
Standard 2125/2975 Hz toneS are
uted, with 850 Hz shift dominant.

If you had to 0-_ a parallel,
RTTY opeorilt ion would more closely
ident ify with 0i'I procedure than
rad iotelephone. Abbreviat ions , "a"
signals, and Opeorat inll sillns .e all in
common use. To sat isfy the- FCC, you
must identify l'Ol.W station at lhe
~inning and ending of each contact,.
and al least elo'!!ry ten minutes dur illll
one, by a means ot", than ATTY.
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Fiendish

New QUBIC Program

first thought this may not
seem to involve anything
more than just using the RND
function, right?

Random Selection of "Serial"
Candidates

In many kinds of games in
which the computer serves as
an opponent, it is usually
necessary for the computer to
generate its move by selecting
from many possib le ca ndidate
moves. Typically, the com­
puter will generate the first
candidate move and store it
(along wi th a "score" indi­
cating its "goodness") in
some kind of holding register.
It then compares successive
new candidates, as they are
generated (serially), with the
move currently being held. If
the new candidate's score is
better, he replaces the move
currently in the register ; if it 's
worse, the new candidate is
simply discarded. But what if
the two scores are equal?
Then it reall y doesn't matter
which can didate is selected,
since one is just as good as
the other. So, what usually
happens is that the new can­
didate is discarded, since
nothing is gained by replacing
the one already being held.
This means that the computer
wil l always end up selecting
the first of all the best can­
didates it encounters; it will
suffer from lnvarlance . How
can we correct this problem?

Obviously, somet imes we
would like to replace the in­
cumbent candidate with the
equivalent new one, and
sometimes we would not. But
we have to make sure that
each candidate has an equal
chance of being selected as
the returned move. We can­
not, t herefore, simply flip a
coin to see which candidate is
chosen; this would always
give the last candidate the
best chance (50-50) , and the
first candidate the worst
chance. (The first one would
have to win every flip of the
win in order to survive.]

If we know in advance
how many candidates to ex­
pect, then the solution is
easy . If there are N candi­
dates to choose from, we

th a t might improve its
playing and ease of use.

First of all, there seem to
be errors in four of t he
DATA statements. For ex­
ample, statements 1523 and
1529 both define the same
plane, even though they each
defi ne different sets of lines
through the cube.

Next, the DEC program
does not display the game
cube; it makes the player
keep track of all the moves
on a separate piece of paper.
This kind of bookkeeping
task shoul d be left for the
computer to do.

Finally, the program is in­
variant in its playi ng. Once
you find a way to win, you
can always win, just by
maki ng the very same moves
the next time you play.

The QUBIC progra m pre­
sented in this article is my
own attempt at producing an
improved and origina l version
of the game. In addition to
indicating its move, the cam­
p uter displays the cube,
sho wing you the current state
of the game. The pro gram
also tests for wins and ties.

Probab ly the most
interesting feature of the pro­
gram is its ability to playa
different game each t ime. At
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GO. oo DO'"

There arc many versions of
QUBIC around, but the most
popular o ne seems to be the
version presented in 101
BASIC Computer Games,
pub lis hed by Digital Equip­
ment Corporation (DEC). I
would like to suggest several
changes to the DEC program

( ," T'. )

I
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Fig. I. Flowchart of random selection algorithm.

T he ga me of QUB IC@ is a
t hr ee-dimensional ex­

tension of ordinary tic-tac­
toe. Ins tead of playing on a 3
x 3 plane , QUBIC is pl ayed in
a 4 x 4 x 4 cube . The object
of the ga me is for you to get
four markers in a straigh t line
before the computer does.

~ 78



X IN SQUR~E?222

o IN SQUARE 222

>L!ST
reeee L;768
1010e FOR K;O TO 62
10200 PO~:E L+K, K
101e0 N8-~ K
1€'40e L; L+64
11We A; 4' E';16
111e0 FOR 5=1 TO 4
112(1~ Ci09JB 1~e0q

112e~ NEt~ S
1?Ct/l ,~ A=~;; - B;'_>;'''':;1'0 ., ... _ - ...

121e-~ FOR 5=1 TO 13 STEP 4
l --''-';;:.e ... -,e,,, 1~' ,~ ...~~J ~~J__ _~c~

1230~ r~ E~:T S
1?0e~ 5=1:P.=5 : 8=16: GOSU8 1ge£i0
12ia0 5-=13:: A=-2: B=16: GOSUB :!.:?ee:j

simply pick a random number
r between 1 and N. Then,
when the -th guy shows up,
we grab him . Unfortunately,
we almost never know in ad­
vance exactly how many to
expect . And it 's not always
practical to sto re all the can­
cidates until the end, and
then randomly select one.

Let me restate o ur prob­
le m in slightly different
terms: Suppose we work in
an employmen t agency, and
we are assigned the task of
selecting one person to be
hired for a particular job.
Assume that this particular
job has absolutely no pre­
requisites, so every person
who applies is equally
qualified. Further more, we
have no personal preferences
regarding any of the appli­
cants. The only requ irement
for us is that every applicant
must have an equal op­
portunity of being selected.
The applicants are lined up
outside our office door and,
since the room has no win­
dows, we do not know how
long the line is. Our office is

) R!JN

very small and can hold no
more than two applicants at a
time. Once we dismiss an
applicant, he must leave the
room and never return. Our
problem is to find a pro­
cedure for randomly selecting
one candidate fro m the line.

When I fi rst posed thi s
problem to several of my
friends, their initial int uit ive
response was that it 's lmpos­
slble to give everyone in the
li ne an equal chance if we
don 't know in advance how
many applicants to expect.
But, surprisingly enough,
there is a solution, and it 's
really quite simple. Here's
what we do : We call the first
applicant into the room, and
we flip a "one-sided" coin (a
Mobius coin?) wi th one head.
If the coin comes up heads
(which it must), we let the
first applicant stay in the
room. Now we bring in the
second applicant. This time
we flip an ordinary "two­
sided " coin, with one head
and one tail. If the coin
comes up heads, the second
applicant stays in the room,

and the fi rst is dismissed:
o therwise, the first stays, and
the second must leave. Next
we cal l in the third candidate
and fl ip a "three-sided" coin.
If it comes up heads, he gets
to stay; otherwise, he leaves,
and the incumbent remains.

We keep repeati ng this
process of fli pping an "N­
sided" coin for the Nth can­
didate and selecting him to
repl ace the incumbent if the
coin comes up heads. When
the line runs out, whichever
candidate is currently in our
office gets the job. This pro­
cedure guarantees that each
person in line will have had
exactly the same chance of
being selected.

It's easy to show that

everyone actually does have
the same chance, no matter
where he is in the line. Sup­
pose we consider the jth ap­
plican t 's chance of ending up
with the job. When Mr. J first
gets ca lled into the office, his
flip of the j-sided coi n must
come up heads, or he's all
thro ugh. The probabi lity of a
head coming up is l /j ; the
probability of a tail is (j.1)/j.
If he is ultimately destined to
get the job, then all the re­
maining applicants' coins
must come up tails. (The last
person who gets heads gets
the job.) Thus, the prob­
ability that our Mr. "J" will
be hired is simply the product
of the individua l probabilities
of his getti ng a head, with

- - - - - - - - - - - - - -- - - - - X - - - - - - - - - -
- - - 0 - - - - - - - - -
- - - - - - - - - - - -

X IN SQI.If!!>.E?441 1 - -C' · •, _lI' V'
,-" . ' . -

S=i: A=l!:8=4: ~JSU£ 1~00

S=~? '~=-lS ' 9=4- GOS~e i?ee0

Fig. 2. Partial sample run of program.

o IN SQI}.'RE 222

- - - - - - - - - - - - -
- - - X - - - - 0 - -

- - - - - 0 - - - - -
- - - - - - - - - - - - - - X

X IN SQUP.RE?~!2

0 IN SQtJARE 114

79 !.:ld

-'I"-,' ,.
~O.~· V.=S PJ S+-1>1<S) STF ' 0
PC~'.E i.. 1".- 1' L=L+l

S=1:D=2: : G0S~8 :~)CQ

~=lt : D=~l , GCSUB 18000
S=4 :D=19 ' GQSUe 18006
S="f?:D=:1. : · GOSI}B 18,) ~j O

l "ee~
1 4.ol ~I~.... ... . .
1 4. ,;.{;~..... . _ ':."

1 4 ., ~~ ?!, .......
151<!~'€'
·1 ":''"1(,';... .~ -. .
1 ~.~ I;::'~_........
1 ~: ';'f'i ,· I C>t.~, k.:.............. -

. ~ ~·~·(fli- C'CTI : O p,~.... ._.-.. . . '. - -' .-
190r~ COP. J=S TO S ·~>I<B STEP B
19H~~ l:'1)~' It=} TO -J" .?*A STEP A
1~2€~ PCWE L ( - 1 ' L=L.+1
19?f''! N~YT io:",

1?4~~ NE" ;T J
195£" ) ~E;:_I F' ~~

Program A . Initialization routine.

- - - - - - - - - -
- X - - 0 - -
- - 0 - X - - - -
- - - - - - - - - - X

- -
o -

- -



everyone else after him get­
ting tails. If t he line is N
applicants long, then this
p ro bab ilit y is:

p = (1 /ill i/O+1) J
... ( (N.ll/N]

which is just tiN. Since i was
arbitrary, we see that each
candidate has exactly o ne
chance in N of getting the
job.

Fig. 1 shows a flowc hart
of the complete random
selection algorithm.

Apple QUB le

A random selection algo­
rithm, similar to the one de­
scribed in the previous sec­
tion, is incorporated into the
QUB IC program presented in
t h is article. Listings are
shown in Programs A and B.
The program is written in
Apple BASIC and runs on an
8K Apple-I computer. It will
also run on an 8K Apple-ll
with very few changes. Apple
BASIC, which is an integer­
only BASIC, is ideally suited
for programs like QUB IC in

th at it's fast (no ti me­
consum ing flo ating point o p­
erations), an d its random
nu mber generator acts ex­
actly like an Nslded coi n.
(You specify N, and it gener­
ates a pseudorandom integer
fro m 0 to N-L)

Because of memory limita­
t ions on my Apple-I, t he
QUBIC program is really two
progra ms. The first part ,
statements 10000 to 19500
(Program A), serves to ini tial­
ize a set of loo kup tables and
must be run once prior to the
first use of the second part
(Program B), the ac tual game.
After this initialization pro­
gram has been run, it can be
deleted , if necessa ry, to make
room for the seco nd part .
(This deletion is not neces­
sary on Apple-II systems;
they have enough room to
hold both parts of the pro­
gram at the same t ime.) The
lookup ta bles star t at decimal
location 768 and exte nd to
deci mal loca tion 1071 ; this
locat ion is de ter mined by the

variab le L in sta tements 10
and 10000.

In addition to the look up
tables, the program uses
deci mal locations 564 to 767
for tem porary storage. Since
Apple-II uses all this area for
its display buffer , it will be
necessary fo r Apple-I t o wne rs
to cha nge line 10 . I would
suggest that you merely add
some large offset, like 2000,
to all the values in the line.
Then sta tement 10 should
look like:
1 0 Q = 2 5 4 6: G = 2 6 2 8 :
5=2692: L=2768

( Don't forget to also
change the L in statement
10000 to read: L=2768.)

The only other precaution
required of Apple-I t user; is
t hat you set LOMEM to no
less than about 4096, or you
might destroy the lookup
tables. (When you save the
program on tape, don 't fo rget
to save the tables, too, or
you' ll have to regenerate
them eac h t ime you loa d the
program.)

Playing The Game

I n my version o f the pro­
gram, yo u always pl ay X and
the computer always plays O.
The program will ask fo r your
move by display ing:

X IN SQ UARE?
You respond with a three­

digit num ber with each digit
in the range fro m 1 to 4. The
fi rst digit indicates the level
of the square (level 1 is dis­
played on the left, 4 on the
right) , the second digit indi­
cates the column in that level
[again numbered from left to

right), and the third digit
i nd icates the row (from
bottom to top). T hus, the
move 324 would indicate 3rd

level, 2nd column from the
left, ath row from the
bottom. If you make an il­
legal move, the computer will
ask for your move again.

Each t ime the computer
retu rns its move (about 20-25
seconds), it will produce JO

updated display of the game
cube. A part ial game is shown
in Fig. 2. •

969 TAB 11: PR!NT ·THAN~S FOP THE G
AME"

979 PRINT . PRINT . PRI NT : PRI NT
: PRI NT

mEND
leee ~JKE G'X, l~~+M

1018 FOP. ~.~ TO L+201: IF PEEK
(K)i X THEN le9'a

1029 ~'=5+ < K-U!4 , '1= PEEK (V) : IF
V=0 THEH le9'a

10,9 '!=V-128
1035 IF v=e THEN leE@
104') IF SGN (I./) = SGN ( t'!) THE~! i E'S')

"

Program 8. Source listing for QU81e game .

) L!ST
5 DIM E(7)
7 E(1)=251 :E(Z)=18:E(Z)=2:E(

4 ) =1 · ~ ( ~ ' =~ · E ( 6 ' =66 · r. / ~" =?55..... "" , ... . " ' ... . , ...

19 Q=56~ :G"628 :S=69Z :L=768

29 FOR K=G TO G+63: POKE K,128
: NEXT K

39 FOR K=5 TO 5+75: POKE Vo 1:-'8
: NEXT K

lee PR INT : TP.S 13: INPUT · X IN 50J
=E" Y1"'lI'", I ..

l1e P=x/l00 · IF P(l OR P)4 THEN
100

129 X=X-100*P : C=~/10· IF C(l OR
C>4 THEN 100

130 R=X-l0*C· IF R(l OR R)4 THE~

100
149 X=16*(P- 1)+4*(R- l)+C- l
lse IF I"'-EK (G+X) i l 28 THEN lee

16e M=-1: GOSUB 1000
179 GOS'J2 ZOOO
18il IF fl THEN 850
19'1 IF T THEN 82'3
2ee GOSUB Z9ee
21e M=l: GOSUB 1000
229 GOSL~ 2000
230 IF fl TH"..N 900

~ 80

25'3 GOSUB 7000
3ee IF T TH£N 820
35!J G05'.'£ 9B'38
489 GOTO lBO
eoo G05UB 7B8e: GOSU8 9000
818 GOTO 10e
829 PRINT : TP.S 13
819 PRINT "--- TIE GRI'IE
84e GOTO 950
8se TAB 13: PRINT "--- VOU I·ION

868 GOTO 95~

gee GOSUB 708e: Tf!! 13
919 PR INT •---- I lION --"
95ll GOSUB 90~9 · PRINT : PRIm

•



-.-_... ..•

~' l:;:" 'r, , .
PF-: !~·r:
II .. .,

. p .~",
1 ; ",, ;1"",

PEP5:~~

PP.!NT
~ OR ~=~ TO 1 ~TEP -1
FC'P. F'-:; l PJ .:1
f71~ ~: C ~:i TO 4
'-.!-1C>4<n:, _ 1 ) ....~ :+: ... r:·_ i )-1.1--_1
, . -- .. _ .- . . " ... ...... -

Mc;-yT V
• ,_ , t .-.

IF \/·1 T!-t£"i ~EP.;~:~ !

'20TO ?se':'
P-;\' ,1i ~+i· ... _.... ...
X~)<:-1.'S '" t p- l!
p.=:"/'~+ :!.
r-rv Mi ll\ ,1 '\ + ;.. , .. , ..,., ..-- -

NEXT J
IF F')P4 T!-!£N 45€~i

IF p:-;p.~ TEEt! <.\::i13
P-1 "'-P- \l'~ -E1 ' t+1 - Q
FO~~ .T ,..- ~ TO ~':+1.::

Xi- P£E!~ ~ J)
\Ie: PEEl< (l}+Yl )
IF Y=0 THEN 4400
! F V(\:'t! T!-!EN '!1138
IF V)V~ T~EN ~?5~

Nf!.-:~H+l

IF RH[~ <N4 ) TP:.~~ .~ .~ IJ~]

1.30TO 426~

'./4;.1/: N4~1

·,<' =',,1" .....

Tr. 1.'~1 ~,,, T l.lt" ·!.. . . -_. ., ._.
! F \-'=1::S : 1.1£":
Tr: \.'=1 "'·~ TI_It.l.i.. . ....... , ._.,
N8-~T C' PR:n r
~" r.\'T p . C'c '~rr.,_... . .. ... \ .

~!= ....T 1:'· ' - .. ..
OJ:"; I !pt.", .- . - .. ,

7e2t3

rese
90t1€'
9gi~
QMt:1....._..

4010 FOP K~L TO L+287 STEP 16
40213 P=-l)
4030 FOP J~K TO K+15
484e p=p+ rE~r: ( ~...Et( (J) +G )-l~

4850
4060
4870
4280
4210
4220
4239
42"35
4241)
4250
4260
4270
42se
4 358
4360
4400
459'?
4550
46a'?
78')0
701€!

912~

Q14i'j71..... ., -
004 ~

005')
9850
9'3?~)

088~

9991)

9H~j~

~ii C'
.--- -~

I I:" u=-1",Q., ~ "" ..

THEN H=1

GOTO ~e1DX= 't+1 .i .-. _

P4=" ,:, _ w

1858 '.'=8: GOTO 1070
186~ V='/+f'!+12S
1e79 pm'l: ":-', V
1890 NEXT K: PETIJ.,N
..,,..a.A I.j=n· T=1...tl o.. .. .. ....
2018 FI)P f(:-S TO 5+75
202e v= PrrK fJ~ )

2030 IF V THEN T=O
204~ ! F AB'; (V- 128)=4
2858 NEn K: RETURN
3ees FOP K=O TO 0+63
3818 PO'E K, 0
302\; NEXT K
3188 FOR K~S TO 5+75
3118 N= PEEk: (K;' - 128:

THtN 3500
3200 Z=E(N",~ )

2309 F=L+4*O-:-S )
3318 FOP J=F TO F+3
3328 X= PEEK (J) ' I F PEEK ( C~X )

1128 THEN 34'3»
3338 V= PEEK (0+)1 )
3348 IF \0=254 THEN 3~00

3350 \I=V+2: IF 2)=:25'1 THE~ V~Z
? ' 80 T ~ ~~e~ T~.• \,/~_~~~_ --> ':l ... . . # ........' .. ...n; _ _

3399 PC~'E I}"X, V
3400 NEli'r J
3580 NExr K
3688 VO~O

3618 FOP K=O TO 63
3628 V= P£E~ (Q+r)
3:6$9 IF \/)64 AND \/<128 THEN v~v­

64
3649 IF V)16 AND \/<22 THE~! v=v-

16
3650 ! F I/)V9 THEN \/9=1/
-68" pov< - • Ii.1 tJ . '-,,,_ U+" , .
3698 flEXT !(
37&3 IF V9(J2 THEN 40':iC
3800 )1=0
3:819 !F F'EE!( (1}+:--; >=V9 T~~~N R£TL'P.~·t

382e
40e8

IDS INTERNATIONAL DATA SYSTEMS, INC.
(1031 5-35-7313

PHONES
K'Y

OUTPUT

IDSIN TERN AT10 N A L DATA
SYSTEMS, INC . © 19 76
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-sneaky computer strikes again

In Your Keyer
Put An ELF

al l si x sections of a CM OS
4050 hex driver. This pro­
vi des the cu rrent needed fo r
th e reed re lay. The 1N4001
shorts out inductive spikes,
which might damage the
CMOS logic. Connect th e dit
side of your paddle directly
to EF4 and the dah si de to
EF3. The cente r con tac t is
grounded. That's all there is
to it.

The program is a good
example of several timing
loops nested o ne inside the
o ther. Th e program sets up a
basic timing delay loop of
fixed length. (See Fig. 2.)
This delay ;s a very small
frac tion of a second long. The
computer goes through this
loop a num ber of times to
generate a dit interval. The
number of times this loop
occurs is given by the nu mber
you set in the toggle switches.
The high er the number in th e
toggles, the more t imes the
computer makes this loop,
and the slower you r keyer
will be.

When you select a dah, the
computer executes a third
loop on top of the ones de­
scribed above. This loop
ma ke s the com puter go
through the sequence gener­
at ing a dit th ree times. Your
dahs are th us three times as
long as your d its, regardless
of what code speed you
select. The inte rval between
dits and dahs is one dit long.

The program works best
with a clock frequency of
between one and two MHz.
You can select any of 256
code speeds, and change
speed any time by flicki ng
the toggles. The speed ranges
from dits that are several
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Fig. 1. ELF keyer schematic diagram .
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switch. It can do almost any­
th ing. On you r bench you
might have a signal generator,
frequency counter, RTTY
box, a nd Morse keyer.
They're worth a bundle. On
the other hand , you coul d
have a single box that docs all
of tha t and more. It 's the
instructions you feed it th at
make the difference. Your
entire test bench could fi t in
a shoebox - rolled up on
Teletype punched tape.

If you have a computer
based on the RCA CDP1 802
mi cr opr o c e s s o r (t he
COSMAC EL F* is the best
exam ple), you can start by
making a keyer in 34 in­
struction statements.

The hardware setup is
simple. (See Fig. 1.) Paral lel

Set no. of loops
for dah in
R7.
Turn a on.
Read number from t oggles.
Put number in R6.
Set no. of loops
for time delay
in RS.
Subtract 1 from R5.
Put AS in accumulator.
If RS is not O.
go to M( 12) and loop again.
Subtract 1 f rom R6.
Put R6 in accumu lator.
If R6 is not 0,
go to M(OF} and loop again.
If a is off,
go to start, else continue.
Subtract 1 from R7.
Put R7 in accumulator.
If A7 is not 0,
go t o M(QO) and loop again .
Turn a off.
Go to M(OO},

Set no. of loops
for dit in
R7.
Go to M(QC}.

Test for ott.

Test for dah.

a lot of noise. I'm sure that
you have neither two build­
ings nor a hundred million
dollars to spare, but times
have changed . Today, com­
puters can save you t ime and
money.

A com puter is actually an
infinitely p ro gra mm able

MA Mach. Code

00 36
01 09
02 3F
03 00
04 F8
05 01
06 A7
07 30
08 OC
09 Fa
OA 03
OB A7
OC 78
00 6e
OE A6
OF F8
10 FF
11 A5
12 25
13 85
14 3A
15 12
16 26
17 86
18 3A
19 OF
1A 39
18 00
1C 27
10 87
1E 3A
I F 00
20 7A
21 30
22 00

Program A. ELF keyerroutine.

Jeff Duntemann WB9MQY
6424 North Albany Avenue
Chicago IL 60645

I know that there are
plenty of you who don't

believe that computers belong
in ham shacks. Perhaps that's
because the last time you saw
a computer was when you
toured the university as a Boy
Scou t and saw this thing that
filled two buildings and made
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Fig. 2. Timing diagram.

d oes nothing else. i t will References

te a ch you a lot about a major l" Bu ild t he CDSMAC ELF,"

n ew area of e lec tronics, and it Popu lar Elec tron ics (Part 1 ,
ma kes a dy n a mite kever as August , 1976 ; Part 2, Septem ber,
well. Bu t w h en was the last 1976; Pa rt 3, Marc h, 19 77 ),

Josep h Weisbecke r.
ti me a com pu ter w a s ever
u sed for just one t hing in a 2The COSMAC Exogenous Users
ham s hack? Group can be joined by writing to

Edwin M. Robertson, Jr.
I don't think it's happened WA4MXA, 1535 Hermitage cr..

yet. • Durham NC 27707 .

lin e to do t his. If your com­

p u t e r uses a different N tine,

the number you set in t h c

toggle switches isn't making it

into the program. R e p la c e the

6C instruction with t h e one

w h ich corresponds to t he N
line you're usi ng.

P erh aps you've al w a y s

lo o ked the o t h e r way w hen

the page sa id "mlcrop ro­
cesser." Now's the t im e to
take a no t her look. A good

scrounger can make a

mini mal 1802 computer for

under seventy dollars. If it

seco nds long (by toggl ing in

h e x FF) t o M orse c haracters

i n the lo w audio range (by

t o gglin g in 00).
If you r clock frequency is

less than 500 kl-i z, c hange the

d ela y consta nt at M(l O) to

hexadecimal 80. O the r w ise ,

you r code speed migh t n e ver

ri se a bove Novi ce level.

If th is p ro gra m w on' t r u n

in you r 1802 com pu te r,

che ck wh ich N lin e gates t he

to ggle sw itc h nu m b e r onto

the d ata b us. The 6C instruc­

tion at M(OD) uses the N2

1
525,000 FO R AMSAT

ANCHOR LINE CUT?

Continued on p;lge 101

Geor!i/8: W. Moran W20GZ
Por t Jefferson NY

Many thanks lor resuming the pub­
lication of cor AMSAT Phase III "ad"
in 13 Magaline. Realizing that 13
Magazine space is at a premium, we
really appreciate your con tinuing to
run our ad on a soece-eveuebre basis.
The response has been excellent and
has brought in over $25,000 in dona­
tions in the past six months.

Perry I. Klein W3PK
P""ident, AM$AT

WWlington DC

thought you might be interested
in knowing about a COmmunication
piracy network that has developed in
the Bahama and Caribbean Islands. It
has to do wit h th e inc reasing number
of U.S, citi zens using loreign amateur
licenses illegally aboard thei r pleasure
yachts.

As you know, the number of yachts
coming to the Virgin Islands is in­
creasing each year. Until recently, the
number of illegal maritime stations
has been minimal. However, within
the last 15 months, it has grown from
maybe 4 or 5 to something oYer 20. In
this small area, even 10 is an alarming
number and enough 10 warrant action
by foreign governments as well as our
own,

The main contributor to this situ·
a tion is an American with an

bitity to their customers and God help
you if the gear is defective when
delivered 1

Fate recently brought me in 00n­
teet with one 01 your advertisers who
is ius l lhe opposite. He makes good
deals. keeps his word regarding
prompt de livery, and, miracle of
mirac les, stands behind his sale.

The name of thi s oasis within a
desert is Slep Electronics. I advise
anyone to try Bill first on your next
purchase and get the feel of "the good
old days."

I__----l

1'-- 1

BV FAR THE BEST?

against incentive licensing and still am.
For I believe it is a hobby; I'm not
trying to be an engineer.

After my belly ·aching. I wish to say
or rathe r suggest that you work on an
idea of mine. My suggest ion is that we
start a fund to finance ham ambassa­
do" or whatever it takes for us to
keep our bands intact. I am ready ,
willing, and able to send in a ten-spot
once in awhile, I'm willing to put
money where my mouth is. Wayne,
think 01 some way where all us hams
can help, even by sending in just a
buck or two. We must get off ocr
duffs and gel into action. Thanks for
scaring me or rather waking me up.

Albert J. Sweney WA6DBE
FPO San Francisco

13 Magal ;ne is by far the best ham
publication I have ever read - even a
non- ham could take an interest in it. I
found this out at work, when a
fireman who is interested in public
service VHF saw me reading a ropy. I
offered to loan it to him. At first he
said that he didn't like those ham
magazines, but then he spotted an
article on a modified Wilson and
noticed that 13 was different from
those other ham mlllQ8Zines he had
seen. Well, to end a long story, he
borrowed that inue lor the rest of the
week, and insisted tha t I bring in all
the other issues tha t I have. As soon as
he gets his house built and running
fairly smooth, we will have another
person learn ing the code for his
Novice tic ket, all because of the many
interesting articles presented in 13.

David J . Johnstone WB1CO B
Torrington CT

If I knew~ to wnd money to do
good, I'd be first in fine. - W.,yne.
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ITHE SU P "GOOO OLD DAVS" I

After many years as an amateur,
and one who was able to afford
buying and trad",g many thousandS of
douers worth of equipment, I have
become very disillusioned with the
atti tude of mou dealers. Once they
ring up a sale, they feel no respoost.
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Steve Silsby WA4BRL
Newport News VA

NobodV saId rhev fiked the gue5t
edirarials.,nd briefs, so I killed them.
Speci.,1 issun iV' popular, but perhaps
RTTY is (00 special. - W.,yne.

hope yoo are doing fine today.
It's been aboul ten years since I've
read a 13 Magazine, as where I've lived
the past ten years, it' s hard to find
any ham magazines_ Now I'm getting
bac k into hamming. After reading
your edito rial. " Never Say Die," you
really have me scared, as t'm an HF op
and I love the skip bands. I'm on 40
mete" most of the time. Let us hope
we never lose any more spaces on the
HF bands.

I appreciate all you h~ done for
ham radio , When I got my ticket back
in 1968 after a 6 year QRT, I was
against the incentive [azz proposed bv
the ARRL. When I got my General
class, it was for all frequencies in 11I1
bands: a year later I lost some fre ­
Quencies 10 the f~tra and Advanced
classes. I'm still a General. In 197B, I
wi ll finaliV start to study for the
Advanced so I can get some more
port ions of the phone bands . I was

only two subjects I feel f it this mold
are FM/repeaters and antennas.

I'm not giving up on 13 just yet ,
though. You 've come through before
and I trust you still shall. Well, 'nuff
said for flOW . Just tweak those few
editorial Circuits to eliminate those
5pUf$ and everything will again be
hunky-dory down here in Virginia!

I just loved Ken Wilson 's piece,
"Electronics Study Guide," in lhe
November issue. Have filled out the
reader's service card noting his as best
article!
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WHAr -s GOIN G ON?
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from page 51

person 01 limited electronics $kilt,
aher using yoor Advanced CliI$$ Study
Guide, I was able to "skate" and
thoroughly master the Advanced class
test, and now am a proud holder of an
Advaoced class license.

In that strange and unknown
tongue, otherwise known as "plain
English," you hil'ie truly presented an
incredible book. The material is pre­
cise, thoroughly explained, and con·
tains no extraneous material. I would
recommend it to anYOne who des ires
an Advanced class license,

If you ever need an endorsement,
I'll do it for free. God bless you,

Chari", E. Martin WA4VRA/DA1NR
APO NV

Just thought I'd drop you
and oW< what's going on up there In
lhe woods. I have really been enjoying
13 for the year and a half r~ been a
subscriber. Each month's issue seemed
to be an improvement over its prede­
cessor - more articles, more ed i­
toria ls, more news, mo re eVl!fything!
The last few issues, however, have
been disappointing. What happened to
the guest editorials? And how about
your "Briefs" column? These had
quickly become two of my favorite
seclions in 73. Now they are missing.

Other changes for the worse _re
noted, too. The worst of all was the
"special issue" idea. The intention was
grand. and with this I symp<ithize, But
it crippled the magazine's strongest leg
- that of having something lif not a
helluva lot) for everyone. Face it.
Aside from a few special cases that
come up fro m time to t ime, the only
aa;eptable subjects for specia l issues
a re those with true mass appeal. The

I
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ham computer assisted instruction

Ed Hl.lghot
Den is Necnura
4 37·A AJdo Ave.
Santa Clara CA 95050

S ince the advent of the
affordable computer,

many interesting applications
have appeared. We have seen
the computer used to solve

engineering equations, to edit
tex t, to handle the "mail,"
and even to play games.

One area that seems to be
neglected is Computer Assist­
ed Instructloo (CAl). Yes,

LIST

I REM.' RESI STOR CO LOR coo~ ~ROGRAM ••
2 RE M DEN IS "'ECHUIA
3 RE M EO MUGHOT
.. HE M 2'2" 111
l.;l OIMC $ <10l
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6 0 "RINT "I wILL G I VE YOU THE n RST THR E E COLOR BANDS··
10 "kl"T "0, A "ES I S TOR . YOU TELL ME THE VALUE. IN OO,"S··
75 " " INT " YOU wI L L HAVE" " "l< E SI S ToR S"
6;l Pl<I NT I f'RlNT
90 , OR 1 '0 TO ~ IREA O CSl llI NE " T I
10i1 P " IN l " I' M THI NK I NG o r A RESISTOR T"' E COL 011 BANOS A RE"

I I ~ T ' 0
1 ~0 rOR 1'1 T O "
12 5 I"RIN T
1)0 VI· ] NT!9 0R NO( II · .5 '
140 V2 . I NT!9 0 RNll l l j · .5>
150 VJ .INT! 5o RNO(J io . 5'
lM'V ,'Vl OI 0· V2 '.1 0 ·V 3
1 6 5 V_ IN T! V'
161 r r V. 0 THEN 1 30
1 70 I""IN T I" . .. CS'V I ' · ' " CS ( V2 ' .. " CS (V 3 '
1 ~ ~ ]NI"Ul ....·..AT I S l "E VALUE " JX
1~0 "' I NT ( '"
2 ~ 0 T ' T'I
2 10 I, ".v T" EN 2 .0
220 PI<l NT"W k O" G.'· '
2 2 5 INI" UT " WH AT 15 T" E VALUE'" "
~3 ;l GOlD 2 0 ~

2 4 0 P R] Nl"CQkRE CT "
2 50 " E" T I
255 "' I<IN T'f'R I NT
260 I" I I NT ·'YOU """ DE" T " AT TEMP T S 0" T.. E" " · ' RES ISToR S I GAUE YOU"
2 6 5 P H INT
2 10 P k l NT "'T OU AKE .',
215 Ir T '" GOTo 3~0

26~ Ir T>~ '" THE" 340
265 S' ] NT! <T ' '' ' /21 • 1
~90 ON 5 GOTO 31 0 d l lld20d30 .J40
2 95 GOTO 3 40
3 0 0 f' HINT '· fAN TASTl C"1 GOTO 34~

31" f' RI NT" A" E " PER I "I GOTO 345
3 20 f' k l " T" A i'ROHSS IO NJI l. " , GOIO 3 4~

3 30 f'HlNT "A NOUl CE'" GOTO 3 45
3 40 f' R 1NT "KIOD 1 NG ME . ...
345 t' k I NT , PRI NT
3 50 I Nf' UT"T kT AGA I"" JA S
355 1'" I NTll'k INT
36~ I F l ErTS (AS . I }''' Y'' THO ' 100
3 1 ~ I' ''INT "GOOD Rn . I T WA S fU N"
9 9 ~ r N[I
o«

Fig, 1. Color code quiz.
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••• RESISTO~ COLOR CODE PRAC TI CE • ••

I wiLL GIVE YOU TKE FIRST THREE COLOR BANOS
or A RESISTOR. YOU TELL ~E THE VAL UE IN OHMS
TOU Wi lL HAVE 10 RESI STORS

I ·M T HIN>lING Or A HE SISTOR T"E CO LOR BANOS ARE

I • BL UE GREEN ORANGE
Wl< AT IS T"E VALUE? 65000
COHR ECT

2 . BLUE GRAY k ED
W"AT IS T"E VALUE? 6B00
CORR ECT

3. GREEN VIOLET ORANGE
WKAT [5 THE VALUE? 5700~

CORRECT

4. ORANGE GRAY YEllOW
IIMAT IS T"E VAl.UE? 390000
WRONG. Wl<AT IS T"E VALUE' 3B00~0

CORRECT

5, VIO LET BROliN ORA"GE
WKAT IS TKE VALUE? 7 1E3
CORRECT

6 . OKANGE REO REO
WKAT IS T"E VALUE' 3200
CORRECT

7. GRAt ORANGE BROW"
W"AT IS T"E VALUE' B30
COR kEC T

a. YELLOW REO YEl l OW
W"AT IS T"E VALUE' 42000
WRONG. w..AT IS T"'E VALUE? 4 2E4
CORRECT

9. tEl LOW <;KITE t ElL OII
WHAT IS T" E VAl.U E' 49000 0
CORRECT

\0. ORANGE REO RE O
W"'AT IS THE VALUE? 3 2 0B
CORRECT

YOU MADE 12 ATTEMP TS 0 .. THE U RESISTORS I GAVE YOU

tOU ARE AN EXPERT

TRY AGAIN? NO

GOOO BYE . IT WAS r UN

Fig, 2.



your frie ndly ho me bre w
com puter ca n also be yo ur
best bu ddy when it comes to
learning elec tronics t heory.
The procedure is quite sim ple
if you program in BASI C.
You simply invert the ro utine
for solving an equation. T he
program asks you q uestions
about t he equa tion a nd t hen
scores your resul ts.

If you write t he progra m
yourself, you win three ways.
F irst , you lea rn a lo t about
t he equation by program mi ng

i t. Second, you can d rill your­
self unt il t he principles are
fi rmly in m ind. Third , you
lea rn mo re about program­
ming a t the same ti mc.

Wh e n you t r y CA l,
whether you write your own
program or no t , you will
quic kly rea lize t he benefits .
One of t he mai n advantages is
t he instan t fee dback. Unli ke
the exa mina tions a t school, as
soo n as yo u answer t he
question you are to ld if it's

right - no waiti ng davs or
wee ks. You do n 't have time
to forge t why you t houg ht
you were selec ting t he right
answer. Ano the r big plus is
that you ta ke t he lest whe n
you feci like it. Just you and
your personal computer Me
all it ta kes. And t he computer
adds up your score, so it's
very easy to sec ho w well you
a rc really do ing.

One exam ple of CA I is d

very simple a ppli cat ion. At
some l ime or ot her we ha ve

all had to learn t he color
codes. Fig. 1 is a list ing o f a
progra m tha t will help you
learn the color codes. Fig. 2 is
a printout of a typical run.
Note that this program is
written so t hat you feel you
are actually conversing wi th
the instructor. It is almost
like a game.

T ry th is progra m, and sec
if you agree t ha t it is a lot
easier to lea rn t he color codes
wit h the help of a com­
puter. -

BIRD DOG

in kit form

• All sohd stitt tl tctrgllic:5
• Pha. lodl~oo p N UetiOll
• Audlbl. & Vi_I 11,.111
• Pflr..tII pII fO""I"U ill thouwnd' of _lIits
. 25%da_ Oil COO OI lHl"I
• Ml.t. Chlr" , nd bllkAmerurd K Cfjl leci

• Mall.., IlIck '1lIfIlltee Oil u_IIIb1. d kIn

~L BT-eooo -_ ...... - --- - -- -

K.' ..... __ ..._ .... " '~ _r .... I U ."
,_. . • •••••••• 1-09.95 ~ ,_""._ _
_ u .oo_..., •., $11.• The ST-5000 from HAL

Micro Electronics
19 2 1 1-85 So uth

Ch arlotte. NC 2 8 208 M28
T e l: 70 4 /392-1705

CANADIANS!
Eliminate the Customs Hassle s .
Save Money and get Ca nadian
w arrannes on IMSAI and S· loo
compahble products.

IMSAI8080 KIT s 838.00
ASS. S11 63.00

(Can . Duty & Fed. Tall Included)
AUTHORIZED DEALER
Send $1 ,00 lor complete IMSAI
Ca talog
We will develop complete eccuce­
non systems.
Co ntact us lor furthe r information.

~
Rotundra ••

Cybernetics .....

Ball 1448, Calgary, Alta , T2P 2H9
Phone (403) 283·8076

R 13

The HAL ST-5000 sets the pace fo r a n economical
demodulator/ kever for radio-teletype (RTTY). All the fea ­
tures you need for reception and transm ission of HF a nd
VHF RlTY are here.

The demodulator fea tures a hard-limit ing front end,
active filter d iscriminator, and act ive detector circ uitry fo r
wide dynamic range. Autostart and moior control circuitry
make for easy VHF a nd HF a utostart ope ration.

Convenient front panel switc hes are provided for 850
and 170 Hz shift. nonnal or reverse sense, eurcetart on/off.
prinl - line or local, and power on/off. 425 Hz press
transmissions may also be c o pied with the ST-SOOO. High
voltage 60 ma o loop output as well as low le ve l RS-232
c o mpatib le output are provided by tbe demodulator .

The audio keyer section of the ST-5000 generates
stable, phase-coherent audio tones. Transmission is a
simple matter of applying these tones to your HF SSB or
VHF FM transmitter.

The ST-SOOO is housed in an attractive blue and beige
ca bine t and is backed by the HAL Communications one
yea r warranty.

For co mple te specs on the HAL ST-5000, write or call
HAL today. $275.00

HAL Communications Corp., Box 365. 807 E. G reen St.
Urba na , Illinois 61801 • Telephone (217) 367-7373 H6
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B. S. Field, Jr. W8JJO
1672 5 Fenmore Ave .
Detro il MI 48235

the radio police strike

Raid!

T he minut e that we got
back from Tou louse,

whi le we were sti ll taking ou r
bags ou t of t he car, the neigh­
bor 's ki ds cam e runni ng over
to the kitchen door. They
were us ually shy about
talk ing to " The Foreigners,"
so t he ir enthusiasm gave both
my wife and I the impression
t h a t t h e i r me ssage was
" Someth ing Important. " So,
after I go t the bags out of the
car and up the stairs, I left
my wife to finish the un­
packing and went with the
kids over to my neighbor's
place of bu siness, his repair
garage.

M. Guy was deep in the
bowels of one of his clien t's
tractors when I came in, but
he pulled his hands out of the
transm ission and wiped them
off on a rag in order to talk
to me. In that part of France,
especially when talking to
foreigners, it is important to
have both hands free.

It seems that the Radio
Police had been call ing on M.
Guy . He chose his words care­
fu ll y, mak ing su re that he was
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using his French vocabulary.
His eyes were large and
round. T he Radio Po li ce, he
told me, had been by his
garage three times recently to
ask him questions about me
and my dipole, interrupting
his work. "Flies !" snapped M.
Guy. "Cops!" He had a
friend, who had a friend in
the prefectu re, the French
government's local adm inis­
t rative center, in Cahors, the
chief city of the departme nt,
and M. Guy had complained
through t ho se cha nnel s after
t he th ird visit of the " flies."
T h e f ri end 's friend had
assured h im that these inter­
ruptions of his work would
stop, an d they had .

But then today, the "flies"
had pho ned M. Guy that t hey
were coming back! His voice
rasped bitterly, not only with
t he exasperation at that
further interruption of his
work, but also at the shame
of admitting that his con­
nections to the prefec t ure
had not kept them out of his
hair after all. He twisted the
greasy rag on which he had
been wiping his hands, t hen

slapped it down on the near­
by tractor tire. They had
phoned to know when I
would be at home. T hey
would come in and look at
my radio , they had said. M.
Guy had known that we were
expecting to return from
Toulouse before noon, but he
had told t hem not to come
until three . He had wanted to
give me time, he said, to be
warned and to take measures,
just in case I needed to.

I laughed an d told him to
relax , t hat I would be glad to
have t he Radio Police look a t
my station , and that seemed
to reassure him. He had never
been too sure how legal my
radio station might be. How­
ever, over t he months he had
adopted us as true neighbors
and therefore as partisans
with him in every French
country person's eternal
gue rrilla war with those
malicio us city slickers from
Paris, that source of liquor
regulations and tax collec­
tions. He grumble d on,
lapsi ng into patois, about the
interferences of all these
officious snoops, interr upt ing

an honest man's effort to
make a sim ple living, etc., etc.
He tu rned back to the dis­
embowelled tractor and got
to wo rk again.

I went back home and tol d
my wife about it. She wanted
to know what the Radio
Police would fin d wrong, and
I told her that as far as I
knew , there was nothing
wrong to fin d. I had an
FT·10 1 B, a license still good
for the rest of the year, and a
home brew multiband di pole.
I usual ly worked the
loc als on 80 me ters in my
hal ting French , and a littl e
OX on 15 meters when it
opened to the States .

At t hree that afternoon,
exactly on schedule , a
Peugeot sedan drove up the
track from the road to o ur
house and parked next to my
car by the kitchen door . A
gentleman in a black business
suit got out, followed by the
driver, a tall blonde man in a
tan trench coat, and then by
a red-headed woman in a light
blue t rench coat. They all had
that smooth , buffed surface
of plainclothes police every­
where in the world : The man
in the black suit, short, as
short as 1 am, came toward
me as I stood in t he kitchen
door, wh il e the other two
stood by t he car, hands in
their coat pockets. The
smaller, older man stuck out
his hand .

" F0BHN?" he said, pro"
nouncing the letters Engl ish
sty le. "C'est moi," I said ,
and, contin uing in French,
invited him in, calling t he
same to the other two. The
black suit nodded at me,
turned to the other two and
nodded to them . Then they
too k t heir hands out of t heir
coat pockets, smiling now,
and came up the steps to t he
kitchen door, and all three
came inside .

The house that we were
renting then had been con­
verted from a seventeenth­
century barn built along the
slope of a hill. It looks un­
remarkable from t he outside,
but inside it is a bit spectac­
ular. The kitchen, for in-



stance, has a seventee n-foot
ceiling and is dominate d by a
twentv-foot-long table down
the middle, from which my
wife was rising as they came
in the door. We had both
been working th ere, and the
table was covered with her
books and papers, and my
papers and ty pewriter. Onl y
the small space at one end
where we normally ate was
cleared . The three officials
were visibly impressed.

I t ried to introduce them
all to my wife, bu t I never got
their nam es st raight. The
confusion was co mpo unded
by the insistence of the man
in black tha t he talk English
and by my insistence that I
tal k F re nc h . My wife
smoothed things over some­
what by offering coffee,
cookies, and seats to all.
Meanwh ile, all th ree o f the
visi to rs were try ing at once,
two in French and one in
Englis h, to explai n to us who
they were and why they had
come, while at the same t ime
I was tel ling them in my
version of French that I al­
ready knew that they were
the Radio Police. Finall y we
all ran down, more from
frust rat io n tha n out of any
con vic t ion that we had made
ourselves understood. The
two in trench coats loo ked
nervo us and stu nned. My
wife, a pro fessional writer
and educator like myself, and
normally a self-contained
person, began to see the situ­
ation as ridiculous, o ne of
comm unicat ion overkill, and
in order to keep from
giggli ng, she began to join in
the act, playing the ro le of
the gabby housewife, un t il at
last she was the o nly one left
tal king. I gaped.

The older man in black, as
I later deciphered it, was not
from the Radio Police ­
apparently there is no such
organization in the French
administration but an
inspector in the radio divisi on
of the postal and telecom ­
munication ministry of the
French government. After
some urgi ng on my part, I got
him to come u ps tairs,
th rou gh the living room, and

up more stairs to the bed­
room, where I had set up my
rig on a table in fro nt of a
windo w. The white coax to
the anten na ran up into the
ceiling beside a radiator pipe.
I turned the ri g on and let
hi m pl ay with the kno bs.
Then we talked rad io chit­
chat for awhi le. He was a ham
h imse lf. He assured me
again, as he had several times
down in the kitchen, that this
was an amicable inspection,
no question of any com­
plaints about TVI, all merely
routi ne. We listened arou nd
on 15 meters, but the band
was dead, so we switched to
80 and listened to the goulash
of polyglot QSOs up and
down the band in French,
Spanish, Italian, German,
English, Dutch, etc. He told
me that his "accompanying
friends" would like to see my
rig, too, and he went down to
the kitch en to call one o f
them to come and to loo k.

Firs t th e red -headed
worman in the blue trench
coat came up and looked
blankly at the rig. She said
that she didn't understand
these technical matters and
went back down to the
ki tc hen . My wi fe later re­
marked th at they had seemed
rath er careful never to leave
either of us alone. The tall
blonde man in the tan trench
coat came up next. Evidently,
he was glad to get away. My
wife had been gabbing away
as fast as she could, telling
them everythi ng about us,
and in exhaustive deta il, a
tactic that the French ca ll
" drowning the fish. "

Upstairs, the tan trench
coat listened to my rig. The
postal inspector in the black
suit kept trying to get me to
talk English, so when my
French vocabulary failed me
on some tec hnical terms, I
changed to English. I also
switched the rig over to
twen ty meters, to sho w off
some DX QSOs. I asked the
tan trench coat what he
though t of those, fishing for
some expression of amaze­
ment that we hams always
love to hear abou t the mar-

vets of radio and OX. But the
tan trench coat merely
shrugged and said that he
did n' t understand English.
The inspec tor in black trans­
lated some of my English
sen tences for him - until the
tan trench coat , ap parently
without th inki ng, corrected
h im, supp lying a more
accurate French translation
of what I had said than the
inspector had!

As it turned out, there was
no problem with my rig or
my license, at least none that
I ever heard about, but at
that moment , the ev idence
that the one in the ta n trench
coat was dissem bl ing about
his English made me a li ttle
nervous. Ho wever, the sensa­
tion passed as we went back
down to the kitchen again.
My wife was still talking
away, and the woman in the
blue trench coat was nodd ing
her head with a hypnoti zed
rh ythm . My wife served us
more coffee, and then I got
so self-confident and relaxed
that I got into an argument
with the inspector about an­
tennas, front-to-hack ratios,
and impedance matching, a
debate of such baroque com­
plexity tha t soon my wife fell
silent and gaped at me.

My neighbor, M. Guy,
suddenly appeared at the
ki tchen door. He was still in
his overalls, but his hands
were cleaned of grease. My
wife invited him in for coffee,
and he sat down amid us all,
looking around suspiciously
as if he thought tha t the
police might be try ing to steal
the silver. He later to ld me
that he had given them thi rty
minu tes to make a routine
inquiry, and when that much
time had gone by and they
still had not left, he had come
over to see if something was
wrong. His bright button eyes
flashed at everyone, and then
he turned and settled do wn
with his elbows on the ta bl e,
to stare de libera tely first at
the inspec tor and then at the
man in the tan trench coat .

Eventuall y the visitors be­
gan to make those usual de­
parture noises . We said good­
bye at the table, in the door-

way, on the back steps, and
while the three stood beside
the car . The woman in the
blue trench coat sat in back,
the men up fro nt, with the
tan trench coat d riving agai n.
The men waved as they drove
down the t rack to the main
road, but th e woman in back
simply leaned her check
against the side wi ndow as if
to cool it. I had the sudden
intuition that not only had
she been wearied by my
wife's d ro wning of the fish,
but that she was antici pating
th e exhaus ti ng chore of
writing it all down in a re..
port.

After they had left , I ex­
plained to M. Guy that the
inspector had come merely
on a routine and amicable
inspection.

" Don't believe it!" snorted
M. Guy. I explained that the
inspector had brou ght along
the o ther two, the two trench
coats, merely because they
had been going his way and
had offered him a lift.

" Don't believe it!" snorted
M. Guy again. Then he ex­
plained that the plainclothes­
men had been from the" PJ",
the judicial police. In France,
no official can en ter a home
uninvited - unless he's an
agent of the Police [udtctatre.
But an agent of the PI needs
no warrant.

"And the woman?" asked
my wife.

M. Guy had no cxplana­
tton of the woman; he
shrugged his Gallic shrug, the
corners of the mouth down,
the eye bro ws a n d the
sho ul ders up.

It turned o ut tha t she was
J. plainclothes police officer
too, or so we heard later. My
wife and I considered this
inspection as an adventure,
that is, as a story to be retold
to our French friends over
dinners o r in cafes over
drinks. One of the friends in
Cahors hangs out at the aero
clu b at the airport, partl y
because he likes their res­
tau rant, but part ly too be­
cause he is an aviation buff.
He explained, after I had told
my story of the "Amicable
Inspectio n," that someone
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had been spotted taking
mysterious telephoto photo­
graphs of the air port d uri ng
the last m onth, an d when
later app rehended, was un­
able to offer any convincing
ex planation of why he was
doing that. He had been
carrying d foreigner's pass­
port. So the French po lice
h a d become immediately
suspicious of all the local
foreigners, me inclu de d, i t
seemed. From my descrip tion
of [he red- headed woman in a
light blue trench coat, my

friend at the aero club
claimed to recogn ize an agent
of the French pol ice , perh aps
of th e counteres pionage sec ­
tion, one who had been
q u estion in g ai rport e m­
plo yees, especially the tech­
nical perso nnel a nd elec ­
tronics tec hnicians, o nly a
week before she appeared at
our hou se for the am ica ble
inspec tion of m y ham sta tion
that bored her so.

None of th e harr is in the
area of Cahors to whom we
told o ur story seemed much

impressed by it. "After all ,"
said o ne o ld gaffe r, who had
sta rted out hamm ing as a
bootl e gger in the early
thirties before finally gcntng
a t ic ke t, and who later had
run clandestine traffic in '43
a nd '44 to Britain . "aft er all,
if I o perated in your country.
your radio inspec tors would
visit me, n'est-ce pas?" He
refilled my wine glass, th en
re filled his own. " I'm only
surprised, " he went on , "that
o urs d id not call o n you
during the fir st month that

you were o n t he air. It took
them th ree months to get
around to you . Surely your
inspectors visit your sta tion
at least once a year, n'cst-ce
pas? "

When t told h im that in
twenty years with a license I
had never been inspected, in­
deed , that I had never seen
an y FCC official in the flesh
except in an FCC examine­
tton room o r as a speaker at a
ham fest, he gave me only a
sidelo ng glance and sipped his
wine. He d idn 't believe me. •

getting started

See

just fine . Dad , would it be
OK with you if I ran a piece
of wire from my bedroom
across the yard to that big
OJk tree? (I' ll be careful
c lim bing, Mom.)

One o f the first things yo u
have to do is lea rn the Morse
code (tha t 's dots and dashes).
Mo rse code is better than
talk ing into a microphone.
I'm not sure exact ly why, but
it has something to do with
cuearem (t hat 's more slang
that I th ink means int crfer­
cnce}. But it's more fun with
a m icrophon e.

Here 's the way it goes.
You push the button and say
"See q , Sec q?" (that 's slang
for " is anybody listening?").
Usually, another ham will
start talking to yo u, and you
tell each other your names
and where you are a nd what
equipment you're using and
how strong (lo ud) his signal
is. Then you say seventy­
three (more slang, it means
goodbye) and go and work
(that means talk to) another
guy.

So how a bout it ?
Your lovi ng son,

Albert
p.s . Something else. You
learn a lot of geography and
things about other countries,
and you learn bits of other
languages, 50 it would really
help me in school. And, Dad,
if t got really good in elec­
tronics , it would help me in
c ho osi ng a caree r.
P.P.S. Dad, do you th ink you
co uld advance me some more
allowanc e 50 I could buy a
c he a p re ceiver to gel
star ted? •

study rcallv hard, and learn a
bunch of thing", and write an
e xa m to get a licen se. And
you can't go on the air (that
means talk o n the radio) until
yo u get a lice nse.

Boy, some of the exc iting
things you ca n do! You get to
t alk to famous people who
arc hams, like Barry Gold­
water (he 's a senato r) , and
King Hussein (the king of
Jordan ), a nd Art hur Godfrey
(you kno w him, Dad ) . Of
course, t he famous peopl e
aren 't o n every night.

You get a grea t education
fro m building your o wn gear
(tha t means equipment ) and
lea rn all abou t elec trici ty an d
stuff. Gary built h is rig (that
mea ns eq ui pment , too) fro m
a n o ld TV. I was wond ering,
since you've be en ta lking
about a new TV, could I have
our old se t? You also need an
antenna, nothing fancy
Gary says a piece of w ire does

,

talks o n a radio to o t her guys
at! over the world. No
kiddi ng! He lets us liste n all
the t ime (when our chores are
done) and sometimes even
lets us talk o n the radio. Last
n igh t I had the biggest thril l
of all. We stayed up reall y
late (not that tate } and talked
to some guys in G ua m (t ha t's
an island o ut in the Pacific
Ocean). The signals we re so
good, it was armc ha ir co py
(that mea ns you coul d lea n
back in your chair a nd hear
per fect ly ). But I was 50

exc ite d I co uld n 't lean back.
No w Gar y's been giving

me t hc lo wdown, and I rea lly
think (ac t ua lly , I know) that
I would like to become a
ham. Before you get all
excited a nd call it a passin g
fanc y, le i me te ll yo u all
a bou t it. Fir st of all , it 's no t
one of those thin gs you just
go oU I an d bu y . (Dad, yo u'll
appreciate this. ) You have to

Camp Gctchagotc ha
July 3rd

Dear Mom & Dad:

S urprise! Remember how
you kept bugging me to

write while I'm awav? Well ,
after only three davs, here t
am.

I must confess, my first
impression of this place
wasn't very good. They've got
t he usual stuff, like hiking
and crafts, plus some good
sl uff like baseball an d
swimming. I was thin king,
I'm getti ng a li ttle o ld fo r thi s
sum mer cam p business, when
somet h ing happen ed 10 ma ke
it really fa ntastic.

Tha t something fantastic is
called ham radio. One of our
counselors (his name is Gar y)
is a ham. You probably think
t hat's a funn y term , bu t il\
slang (the acceptable ki nd of
slang, Mom), and it means
he's one of those guy" who

Se e

L. Foord VE3FLE
763 Gladslone Dr.
WOOdsIOCk, Ontario
Canada N4S STJ

90



Vo1]RANDOM WIRE ANTENNA TUNER

Al l band operation (160-10 meters)
wi th any random length of wire.
200 watt output power capa­
bility - wiJl work with vi rtually any
transceiver. Ideal for porta ble or
home operat ion. Great for apart­
men ts and hotel rooms-s imply
run a w ire inside, out a w indow, or
anyplace avai lable. Toroid induct­
or for small size : 4-1/4" X 2-3/8"
X 3." Built-in neon tune-up indi­
cator. 50-239 connector. Attract­
ive bronze f inished enclosure.

only $29.95

sst t·2 ULTRA TUNER

only $19.95

Matches 52 ohm coax to the lower impedance of a mobile
wh ip or vert ica l. 12 posit ion switc h with taps spread
between 3 and 52 ohms. Broadband from 1-30 MHz. Will
work with vi rtually any tran sceiver - 300 watt output power
capability. 50-239 connectors. To roid ind ucto r for small
size : 2-3/ 4" X 2" X 2-1/4." Attractive bronze fi nish.

you are not satisfied for any reason. Please add S2 tor shipping
and hand ling. Calif. residents, please add sales tax. COD orders
OK by phone.

Tunes out SW R o n any coax fed antenna as well as random
wires. Works great on all bands (160-10 meters) with any
transceiver running up to 200 watts power ou tput.

Increases usable bandwidth of any antenna. Tunes o ut SWR
on mob ile whips from inside your car.

Uses toroid indu ctor and speciall y made capacitors for
small size: 5!4" x 2!4" x 2Y2 ." Rugged, yet com pact.
Attract ive bronze fin ished enclosure. 50-239 coax con­
nectors are used fo r tra nsmitter inpu t and coax fed
anten nas. Convenient binding posts are provided for ran­
dom wire and ground connections.

only $49.95
sst t-3
IMPEDANCE TRANSFORMER

GUARANTEE
All SST products are guaranteed for 1 year. In addit ion , they may
be returned with in 10 days fo r a fu ll refund (less shipping) if

ELECTRONICS
P. O .BOX 1 LAWNDALE, CALIF.
9026 0 ' (213) 376-5 8 87 510
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- a practical addition does it

Peter Buya ki K 6 MWM /5
P.O. Box 807
Pruitt A R 7267J

With Your COU nter

Measure Periods

grams, Fig. 1 being the nor­
mal frequency counter. After
it is alte red by a switching
arrangement, Fig. 2, it is also
a period counter. The un­
known signal is now con­
trolling the timi ng circuits.

The unknown signal enters
either the first 10:1 or the
seco nd 10: 1 di vider prior to
the timer, giving us a choice
of a 10-cyc1e group or a
100-cyc1e group of the signal,
respect ively, before the tim er
activates.

No doubt someone is al­
ready thinking, "Why not run
the signal direct to the timer,
e limi n a ti ng the previo us
dividers, thus obta ining timer
ac tion on each cycle which is
basica ll y one period?"

There are several reasons
why I discourage th is:
1. There may be noise riding
in with the signal, causing the
Schmitt tr igger to trip slightly
earlier or later.
2. The slightly ca pricious
nature of the Schmitt trigger
itself, whe reby th e threshol d
points may wand er sl ight ly.
3. The signal itse lf may
change it s voltage within one
period, result ing in loss of
accuracy, even tho ugh the
Sch mitt tr igger may be ad­
hering to a rigid threshold
level.

Thus, if t he re is any slight
error incurre d between the
turn on and turn off interval,
it would appear much less
significa nt if averaged in with
a lO-c ycle grou p and espe­
c ial ly so with a l00-eycle
gro up averaging.

The ac tual c ircu it for in­
corporating a period measure­
ment on a fr equency counter
is shown in Fig. 3. The per iod
portion is detai led around a
freque ncy counter that was
origina ted by Peter Stark
K20AW.

indicated on the co unter, it
would be more fam iliar , how­
ever , if converted bac k 10

frequency by the use o f t he
rec iprocal o f the above for­
mula, which is f = l I t.

The period of a wave IS

somewhat akin to wave­
length. Since radio waves
travel with a fixed velo city , a
cycle is expressed as so man y
met ers in le ngth instead of
microseconds o f t ime.

Altering a counter to
measure period, as well as
frequency, requ ires no spec ial
t ech nology. In a norm al
cou nter the signal is prec isely
gated for a fi xed lime and
then displayed. Reme mber,
the expression "cycles per
second" means exact ly that!

Note the comparison of
the two simplified block dia-

(middle C on the concert
scale) and would require 100
seconds of gating to take in
the least significant digit on
the right. But a piano notc
will not sustain long enough
even for a ten second count,
thu s precl uding any at tem pt
to make a frequency measure­
ment

Per iod measu rement IS

simply the measuremen t of
the t ime required for the
com plet ion of one cycle of a
given f requency, expressed as
t = lfr. Here the nu merator is
tacit ly understood to be one
second, an d, when 60 Hertz is
inserted for f, it will yield
.0 1666 seconds. If the answer
is desi red i n m icro­
seconds, merely replace the 1
with 1 million, and the divi­
sion will yie ld microseconds,
which, for 60 Hert z, gives
16,666 Jl5. Once the period is

N e c e ss i t y first con­
fronted me while I was

thinking of a way to measure
the frequency of the osc!l­
lator for my te lesco pe drive,
so that the telescope would
always be poi nted on a ccles­
tial ob ject. It is no probl em if
one is watch ing for suns po ts;
t he solar rate is 60.000 Hertl
for th e li tt le c lock mo tor in
the te lesco pe. But the sidereal
rat e must be 60. 164 Hertz,
and the lunar rate must be
57.968 Hertz. (Future EME
experimen ters migh t keep
this in mind.)

W i t h o u t a pe r iod
measuring facility, I wou ld
have to have a gating lime of
1000 seconds, in order to
have the desired resolution
out 10 the third digit to the
right of the decimal point.
Similarly , a piano note is
listed as 261.63 Hertz

Fig. 2. After switching from frequency to period mode, note
the swapping of the unknown signal with the 1 MHz.

~
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Fig. 1. Simplified block diagram ofa frequency counter.
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Because period measu re­
ment was a prime necessity, I
had to forego the available
print ed ci rcu it board and go
it alone. I still used some of
K20AW's well though t-out
circuits, some of which are
included in the sc hematic to
clarify the tie-in of th e period
fu nct io n.

The Fig. 3 t iming ci rcuit
provides only 1 second and
1/1 0 second signal gat ing in
the freq uency mode, which
will provide fu ll display with
eight display indica tors. In
the per iod mode , the gating
will be depen de nt upon either
the 10- or the 1DO-cyc le
groups.

After studying Figs. 1 and
2, it can be conclude d that a
DPDT switch woul d do the
trick, an d this is t rue, except
for the fact that st ray capaci­
tances, etc" may begin to rear
their ugly heads.

ICX takes th e place of the
DPDT switch, whic h is a
74125 tri-s tate TT L. To those
not familiar wit h this type of
logic chi p, it simply means
t hat th e thi rd state is a cu toff
state, sim ilar to an o pe n cir­
cu it appeari ng on the ou tput
whe n the control on the little
tr ia ng le i s i n act ivate d.
T his is unlike the output o f a
NAND gate , which is a lways
eit her a lo w o r a high, b ut
never such tha t t he outputs
o f two NAN D gates could be
para ll eled. T he outputs of a
74125 can all be para ll eled, as
long as only one, called a
se lect ive gate, is activated at a
t ime.

Assume now that the
mo de selector switch, 52, is
in the IJ.S (microsecond) posi­
tion an d that 53 is mo me n­
tari ly closed, causing a high
to appear at 8 of ICYc. A lo w
will appear on pin l Oaf ICX

(bec ause 52 is grounded) , en­
abli ng the c sectio n of the
74125. The b sect ion will
likewise be enab led because a
low ap pears on pin 4 of ICX.
T he a and d sect ions of ICX
are disabled as a high is sent
to pins 1 and 13 from the
out put of ICVa. T here will
now be a path from the
Sch mitt t rigger en teri ng pin 5
of ICX and leaving at 6 to
ente r pin 14 of lC28. The 1
MHz, likewise, has a pa th via
section c of IC X to pin 5 of
IC4b,

Wi t h the gate length
switch, 5 1, in the uppe r po­
sitio n (to select t iming with
t he tu-cvcte grou p), a low
will be imposed on IC31 a and
b, th rough a 1N270 diode,
ca using t he coun ter to
measu re with the shorter
group (te n cycles) and illu­
minatin g the fi rst decimal
posit io n (between nex t to the

last and the ex treme right
dis play indicator).

With 5 1 in the down po si­
t ion, pins 2, 4, and 5 w ill go
back u p to a high, with t he
assist from the 3.9k pull-up
resistor, blocking the pa th via
IC31c, and passing the signal
through [C3 1a, causing the
7476 to cycle on every
100-cycle gro up. T he second
decimal poi nt will be selected
to indicate the pro per micro­
seconds.

If pus h-button 53 (nor­
mally open) is hit mome n­
tarily, it will cause ICYc and
d to fl ip as a contac t de­
bou ncer an d will not fli p
back until a negative-go ing
differentiated pulse is ob­
tained fro m the 100 pF
capacitor . The l N9 14 diode
is used to sink the positive­
going differentiated pulse , as
t he input should never exceed
the power supply voltage. To
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F~Q. 3. Frequency and period counter with TTL 's lex and ICY incorporated around K20A W's circuits, for clarity of functional
tie-in. The counter is in period mode with S2 set to microseconds. For circuit continuation and more details, see "A Modern
VHF Counter, " 73 Magazine, july, 1972, pgs. 5 to 13.
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confine this undesired tran­
sient and not allow it to
dist ribute itself on you r +5
volt line, a 1000 pF (or
larger) mica capacitor co n­
nected to the cathode of the
1N9 14 (+5 volt si de) and
ground will tame it down.

For con tinuo us ope ration,
53 shou ld be held in or else
paralleled with an additional
switch.

When 52 is switched to
Hz, kH z, or MHz, ICVa will
have a high on both input
pi ns because the panel indi­
cator lamp for 1J.S wil l act as a
pull -up resi sto r. This will
cause the a and d sections of
ICX to be activated. The
signal pat h is identical to Fig.
1 for a normal frequency
cou nter.

After going this far, I
managed to indulge in what
may be called luxurious
embellishment. But, neverthe­
less, I fou nd it advantageo us
to have an LED flash during
ga ting time , wit h one
mou nted above each BNC in­
put jack and inserted through

a small hole in the panel.
Ei ther LED 1 or 2 is driven
by a pai r of NAND gates
ICZa and b, and isolated by a
pair of 100 Ohm resi sto rs to
prevent overloading of the
7400 TTL chip. Each time
the 7476 ga tes the 7473 JK
fli p-flop , the LED blin ks
simulta neously with either
1/10 second or 1 second dur­
ation in the frequency mode.
In the period mode, the dura­
tion will depe nd upon ho w
soon the 10 cycles or the 100
cycles have accumulated , or it
may even remain lit con­
t inuously, due to the inter­
ruption of the signal in ques­
t ion, the 7490s (I C28 and
IC29) hanging up as there is
noth ing to coun t!

Another helpful move was
to instal l a latch disab le
switch, 54, a normall y closed
push-button, in the collector
lead of 04, the strobe (or
t ransfer) transistor. At times
the input signal may be mar­
gin al and not tr iggering the
Schmitt trigger uniformly.
This nonunifor mity of signal

flow can be ascerta ined and
visua lized , if there is a hesita­
tion in the signal cou nt in the
frequency mode.

LEDs 1 and 2, as well as
the decimal points, ca n be
almost any type, depending
on the brightness desired. The
drive available fro m ICZ of
16 mA was adequate with an
MV- l 0B-t y pe LE D. The
1N270 d iodes han dled the
current adequately, but al­
most any surplus diode will
work, as long as the forward
vol tage drop is below .8 volts
during co nduction; otherwise,
1C31 will not switc h.

The foregoing was built
around an 8-digit ni xie dis­
play cou nter and was first
built usi ng a pair of 7400s as
a DPDT switch, which also
worked as well as the 74125.
With 8 digits, there was no
necessity for the 1 MHz
signal. For this reason, IC31
in Fig. 3 is not performing
the same function as IC31 in
Fig. 9 of K20AW's counter.
In Fig. 3, the selector IC31
selects the 1 Hz or 10 Hz in

t he frequency mode, and in
the period mode it selects the
100-cyde or 10-cycle grou ps.

To those who did not ta ke
the printed circuit route, this
should be fa irly easy to
adap t, but for those with the
printed circuit boards, regret­
fu lly, it is too arduous a task.
A second coun ter would be
easier to build, as I do not
sanction ripping up a good
counter.

I hope that now you
understand the advantage of a
period mode at qui te lo w
frequencies and why it may
be a helpful adjunct to a
frequency counter, if the
need should arise. -

References
1. "A MOdern VHF Counter:'
Peter Stark K20AW, 73 Maga·
sine, Pa rt I, Mav, 1972, page 53;
Part II, JulV, 19 72 , page 5; Pan
Itl, sect.. 19 72, page 89; ccrrec­
tions, Nov., 19 72 , page 92; up­
date, Nov., 19 74 , page 26.
2. "500 MHz Scaler ," Peter Stark
K20AW, Oct" 19 76, page 62.
3. "Selective-Gates," TTL Cook­
book, Donald Lancaster, TT L
Data 74125, Texas Instruments,
Inc.

Z1

DENTRoN ]k>·MONrTDR

QUANnnt.-'5- L.' ....r~l:>

To AP....."T ,N "'Toe_1'-

IN -STOCK
.5PEC.IALS

IC 2 2.5 - 259"­
1( 245 4 2502

Ie 245551) . 5Z5""
Ie ;:11 - 659 2E.
KLM MUlTI'2.700-6'3J~
KLM bbl - 650""
KLMID'lbO'BL- 1:1990

Kl1'IIO·80BL- 145~

1""'" A1LA) ZJ5X- 600"",!,,"
OCNTRON MT 3000A-31000

CiNTRON 160-I0A1 -119~

,

-
-,

.suPER -SPEC I A L '
~

RG8X - FOA M
- 90% 5l\MESPE.c.:> 115

. R&8U , "
.12, PER FOcrT'

404·87b'063 1

422 ARMOUR (I R. N.E.
ATLANTA, GA. 30324

CALL -WILLIAM· WA~J

~ I
~

:;J: h~~~ ~J~ \
. .;d$lU)

+
~{~)J

! II E lee troftics
OWNER· JO~N iOEARON' W4WKP

KLM
I COM
T E N-TE e.
DENTRON

COME bY OR
MO:,LEY
LARS E N
WILSON
I-IT'S -IANlENNAS
KDK2015 R
CUSH-CRAFT
NEIVTRONICS

HU STLER
CDE ROT ORS

TURNER
SHURE
TELE X

IVAHL- 150TIP
GOLD UNE
AWMA lDWER
TAB BOOKS ARRL 5001<.5
UN GAR
5AXlDN WIRE
COLUMBIA WIRE

94



SCR 1.000
State 01 the Art in IIHF FM Repeaters

NOWAVAI LABLE WITH AUTOPATCHI

2M
&: now
220MHzI

Optional Cabinet
$130_00

Quality Speaks
Forltsell!

"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.

Ch icago area

"During the first part of the year I
bought a repeater from your firm
and I thought you might 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
ama teur and commercial in the area
and as of yet no problem . . . In
closing, I would like to thank you for
producing a product that 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 WA5HTT
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
it In operation for nearly a year and
i t has been entirely trouotetree."

H. Townsend
Stone Harbor Amateur

Radio Klub (SHARK)
Cape May NJ

-,". ''' '

:::;~--"..,,-.---, .. '''­.... ... -.. ,-,...~

--
• The SCR1000 - simply the finest repeater available on the amateur market .. . and ofte n compared to " commercial "

un its se ll ing for 34 t imes the pri ce ! Th is IS a 30 Wl. unit, with a very sensitive & selective receiver. Included is a built-in
AC Suppl y , CW lDer, full metering and ligh ted status indicators/control push-buttons, crystal s, local mic, etc. Also
provided are jacks for emergenc y power, remote con t ro l, autopatch, etc.

• A fu ll complement of options are available : Dupl exers, Cable, 'P L', HI/LO Power, Autopatch, Rack s, etc. Please Inquire.
• The Spec Comm Repeater System . .. a sound investment ... available onl y by direct factory order. $9 50.00 Amateur

Net. Commercial price somewhat higher.
• REPEATER BOARDS & ASSEMBLIES ALSO AVA ILAB LE: SCR 100 Receiver, SCT 110 Exciter/Xmtr. , BA10 30Wl.

Amp., CTC 100 COR/Timer/Control Board, ID 100 lDer, SCAP Autopatch Board - Inqu ire. (See prev ious ads in 73.)

Call or write today and get the detailsl Send for Data Sheetsl

IsCi SPECTRUM COMMUNICATIONS sa
1055 W. Germa ntown Pk., Norristown PA 19401 (215) 631 -1710

.... Formerly o f Worcester PA - _
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Fig. I. Toy siren schematic diagram. QI-Q4 are almost any PNP silicon or germanium transistor.
Q5 can be 2N3702, 2N1l 32, 2N290T, or other PNP silicon. Q6 can be 2N5 172, 2N697,
2N2222, or other NPN silicon.
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it's loud!

because it seemed muc h too
com plex.

Then a few months ago,
my wife pointe d out th at our
toddler ran to the TV when­
ever he heard a siren. When
an emergency vehic le used one
on TV, his face lit up with a
smile. It occu rred to me that
he might like a toy siren of
his own . Thus, the siren went
to the top of my priori ty list.
A toy for me was unjustifi­
able, but , if dad bui lds a toy
for his kid, who says he can't
play with it?

The Idea Takes Shape

With a more or less con­
crete goal in mind, it did n't
take long for me to decide on
the design of the toy. First , it
had to be simple to operate.
Kevin may be smart for his
age (all parents arc convinced
that their little one is a
budding genius), but the aim
was for a fun toy, not a test
in manual dexterity. The toy
had to be fairly unobtrusive.
Little people make enough
noise by themselves without
the ir toys screaming, too.
Plus, my wife's san ity had to
be considered. Low po wer
drain was important. Too
many Christmas or birt hday
toys lie unused because they
go through batteries li ke their
users go through diapers ! To
withstand normal usage, the
toy should be childproof. I
wanted a hand-sized (his ­
not mine) object, wit h no
sharp edges or protrusions,
that wou ld not be too easi ly
damaged . Finally , I wanted to
usc junk box parts, if pos­
sible, and I didn 't want to
take foreve r building the
gadget .

The Circuit

The circuit was bread­
boarded twice before I was
hap py with its performance.
The fina l schematic diagram
is shown in Fig. 1. Ql and Q2
form an emittcr-eoupled
multivtbrator, which controls
the rate at which the siren
wails . The 35 u F capacitor,
C1, toge ther with its asso­
ciated resistors, shapes the
square-sided waveform pro­
duced by Q2. SO the siren's

ti me I played with these
hobby circuits. I had no real
need for a siren; I was me rely
fascinated by the sound.

Then I happened to come
across the schema tic diagram
of a Federa l siren- PA ampli­
fier combi nation (Federal is a
company name - no connec­
t ion with the government).
But I loo ked at the circuit
and was horrified . The siren
part alone took fo ur t ransis­
tors, and the am plifier had
just as many. The schema tic
was put in my circuits file

tw o-year-old boy, of all
people, finally spurred its
complet ion.

Numerous hobby ist pub­
lica tions have pri nted a
variety of circuits for elec­
tronic sirens. I've probably
breadboarded most of them.
They never got beyond the
rat's nest circuit stage, be­
cause they just didn't sound
realistic enough. T hese sim ple
circuits, because their authors
wanted a low parts count,
didn 't sound to me like a real
live siren . But for quite some

J. H. Everhart K3JE/2
313 Mason Rd.
Fairpor t NY 14450

I love to bui ld gadgets. It 's
a rare time when I don't

have at least two or th ree
pro jects in the fire. Some,
t houg h, never quite get
finished, because t hey fall o ff
the bottom of my priorit y
list. The one described in thi s
art icle was one of th e quickie
types that I'd been th inking
about for several years. A



W. W. Patterson WB6LQE
10914 Benfield Ave.
Downey CA 90241

-part VIII: the Publicom I

ou t. Otherwise, the chan nels
will be all mixed up. It took
me about an hour to change
the crystals, bu t this is under­
standable when you realize
that I have 5 t imes as many
thumbs as anyone else I
know.

After the crystal s are in­
sta lled, the only thing left is
to align the t uned circuits.
Now, the service manual tells
us that the cores in the coils
have been sealed wit h wax,
and the seal s should be
broken before turning the
co res. The only o ne I found
that was sealed was the 39
MHz oscil lator co il. My new
cr y st als t ook off quite
happil y without touching
t his, so 1 left it alone.

The fi rst ste p is to adjust
the receiver rf and mixer
coils. These are L101 and
L102. Incidentally , the y go in
(clock wise) to raise the fre­
q uency. This is t rue for all
coils in this rig . Use a signal
generator if you have one;
other wise, tu ne for noise.

Now to the transmitter.
Connect a watt meter in the
antenna line, and a du mmy
load to the wattmeter. If you
don ' t have a wattmeter, use
an swr meter set in t he
forward positio n. It will do
the same thing. Hold the
m ike button down, and
adjust L302, L303, and L304
until you get a reading o n the
watt meter. These three are
the tra ns mitter mixer stage
and are prett y critical. It
doesn 't ta ke much, so work
back and forth across them,
abo ut a quarter turn at a
time, un til you get it peaked .
Then go o n to L3 05 through
L308, tuning for maximum
o n the wattmeter. And that
shoul d about do it. Now get
some of your fr iends to co me
up on the band and help you
check it ou t on the air.

I don ' t expect anyone to
make DXCC with one of
the se littl e peanut wh istles,
but you should be able to
work consistent ly over 6 to
10 miles. With a beam you
should do better. And, if we
can get a lo t of these rigs on
the air , who knows, it could
be a lot of fun. -

suggest you move it up
exactly 1.79 5 MH z.

The main reason for this
choice is that it pu ts chan nel
4 on 28.8 MH z, which is
Ten-Ten International's AM
calling frequency. This gives
us a good anc hor fo r making
contacts, with plen ty of room
to QSY up or down after the
contac t is made. Besides, it
will keep us out of the way of
the SSB peopl e down below.

The Conversion

So much for the sales talk.
I went ou t and bought one to
play with - the Publlcom I, a
sy nt hesized rig, complete
with service manual , a REA L
servi ce manual.

This rig uses 6 synthesizer
crystal s in th e 37 MHz region.
These I replaced with 39 MHz
crystals (3 9.3 95/39.445/
39. 495/39.545/39 .595(
39.645 MH z), ava ilable fro m
Cal Crystal Labs, tnc., 1142
North Gilbert St., Anahei m
CA 92801. Or, orde r some
from your favor ite quartz
dealer.

One word of caution: Be
s ure to install the new
crystals in exac tly the same
o rde r as the old ones came

Where To Go On Ten

Obviously, if you move it
into the part of ten that has
the most users, yo u won't be
very po pular, because most of
the users around the region
are using SSB and 100 Watts
or more. So these 5 Watt AM
rigs wouldn't have a chance. I

yea rs. But it docs have an
ope ning every once in a
while, and, now, with the
sunspots coming back, things
shou ld start picking up on
ten.

IlEAIl

8 I I

8 EJ
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0 =
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F " O ~l

CD to 10

Fig. 1.

H ave you noticed all
those nice 23-channel

CB rigs sitting on the dealers'
shelves? Of course you have.
But did you know you can
buy them for about half
price, or maybe less? You
probably know that too, but
you just can't think of any
reason to get excited about it.

I'll give you a reason. Go
buy one, and put it on ten
meters.

Now, everybody knows
that ten hasn't been much
goo d for the last four or five
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The HEATHKIT SB·I04A
good enough to measure up...to you!

I
I
I
I
I
I
I

FREE Heathkit Catalog

---------
I H5

~
Heath Company,

HEATH Dept. 011.380

I .. .. Benton Harbor,
Mi. 49022

I Gentlemen, please send me my free Heathk i t CatalogI I am not on your mailing list.

I Name

Address' _

I City State' _

I AM-360 Zip _

--------------
Heath Amateur Radio Gear....
.... the quality that measures up!

In choosing the SB_104A you join a pretty select
fraternity of fellow Amateurs. They're individuals
whose imaginations were fired by the looks, teel . and
rep uta tion for outstanding performance that, since
its inception, has become the trade mark of Hea th's
entire line of fa mous SB series Ama teur equipment.

You've joine d a group of people who want state -of­
the-crt perfection, still ins ist on building the ir own 10
insure handcrafted quality, and above a ll wa n t a
rig that's good enough to measure up to their abilities,
standards, and the reputati ons they've built for
the mse lves .
Heath's SB-104A, it's the only choice when you're
ready for a transceiver that's good enough to measure
up . . . . toyou!



an intra to ham radio

L. Foord VE3FLE
763 Gladswne Dr.
Woodstock, Ontario
Canada N4S 5Tl

Coming Of Age

I was in the den, hunched
over the rig inten tly

listen ing to a quiet twenty
meters one winter evening,
when the knock came. Some­
how, even before they ac­
tually arrive, one knows these
moments arc coming, and yet
we never seem able to prepare
ourselves for them.

"Come in," I said.
The door opened a crack,

and there she was. All four
feet of her, honey blond hair
and dan c ing mi schievous
eyes. " Arc you on the air,
Daddy ?" she asked. It was
one of the first phrases she
had learned , and along with it
came the knowledge of the
repercussi ons for not aski ng.

" No, honey ," 1 smiled.
There is somethi ng myste­
riously sweet and charming
about chil dren, especially as
they approach bedtime. They
become very adult-li ke, speak
in qu iet reserved tones,
abandon their habits of fid­
get ing and tor menti ng; they
ep it omiz e perfecti on in
behavior. I have always sus-

'00

peered their Innocence IS

feigned to avoid going to bed,
yet I must confess I usually
succumb to their charm.

"What are you doing?" she
aske d, cra wling onto my lap.

"Just listening."
" Is Uncle Bill on the

radio?" she asked hopefully .
" No, not tonight. "
She was silent for a

moment, staring attentively
at the receiver. "Daddy, how
come you can talk on your
radio and the o ther kids '
fathers can o nly li sten?"

" We ll , " I rep lied, " it 's a
different kind of radio."

"Do you like talking to
people? "

"Sure. "
"j immy 's daddy likes to

talk to people, but he can 't
talk on his radio."

" For thi s kind of radio," I
said proudly, "you need a
license. "

" Does it cost a lot of
money?"

"Not much-134 postage."
" Then Jimmy's daddy,"

she concluded, "must be

poor. "
"No," I said cautiously.

" It's not just the money . You
have to learn a lot of things
and write a test to get the
license."

"Oh." And then after a
brief pause, " I guess j immy's
daddy is stupid ."

" Teresa!" I said sharply,
swi tching my role from
educator to disciplinarian.
"What have you been told
about talking like that? "

She frowned at the retri­
bution and then her face lit
up as she discovered how to
rephrase her statement and
st ill get the same effect. " I
guess he's not as smart as

"you.
" It's not that either," I

said firmly. " I'm sure if
Jimmy's father wanted to he
could get a license. He 's prob­
ably just not interested."

" Oh, he's interested."
" How do you know?"
"jimmy told me his dad is

always talking about your
radio. He even listens to you
on his hi-fl."

"Oh," was all I coul d
muster.

" Let's talk to somebody,"
she suggested.

"O.K." I called CO a few
times and signed. Deathly
silence greeted me.

" How come you're not
talking to anyone?"

"The band's dead."
" How did it die?"
"It's not really dead.

That's just an expression. 1t
means there's no one around
right now."

"Oh."
could tell by her

thoughtful silence I had to
change the topic, if only to
protect myself. " Do you
know Daddy's callsign?" I
had always been proud of the
fact it was one of the first
things she had memorize d, to
her mother '5 dismay, even
before her telephone number.

"Sure . VE3F LE."
" Right. Very good ."
" How come you didn't say

it when you were talking on
the radio?"

"1 did. I always do."
"No, you didn't. You said

victor echo . . . something."
" It 's the same thing.

Instead of saying 'v' I say
victor . That way no one wi ll
mistake it for a 'b' or a 'c',
because they sound so much
alike ."

" My teac her says if you
pronounce them right no one
wi II have trouble under­
standing you." She gave me a
knowing smile. How could I
pos sibly contradict her
teacher?

"Well, she's right. Except
sometimes on the radio it 's
difficult to unde rstand
through the OR M."

"What's ORM?"
" Interference. "
"Why did you say ORM if

you meant interference?"
" They mean the same

th ing."
" Oh. I think interference

is better than Q RM. What
does interference mean?"

" Noise."
"Oh."
Parental duties and love

aside, I was sure bedtime was
overdue. "Guess what time it
is ?" I asked.



youth.
I think
off to

heard it on
you know

She ignored the hint. "Do
you have any buddies?"

"Sure."
"I never hear you call

anyone your buddy."
"Even though I don't call

them that, , do have friends,"
I assured her. "Friends and
buddies are the same thing."

" I know that. David's
father has lots of buddies."

"How do you know?"
"Once when I was at his

house David's father let me
listen to his radio, and I heard

him talking to a whole bunch
of his good buddies . Maybe
sometime he'll let you talk to
them if you don 't have any of
your own."

The wisdom of
"Maybe. Right now
we better get you
bed."

"What instrument do you
play?" She was still ignoring
me.

"What do you mean?
don't play any instrument."

"That's what I thought.

But I heard you say you
wished you could get on the
ten meter band."

"That's a different kind of
band ."

"Don't they play instru­
ments?"

"No, I'm afraid not."
"Sounds like a silly band

to me."
" I suppose. Now, off to

bed."
"Good night," she said

reluctantly, kissing me and
climbing down. When she

reached t he door she turned
and asked, " How come you
never say ten-four?"

"Did you hear that at
David's, too?"

"Yup. And I
TV too. Don 't
what it means?"

I was hurt and didn't want
to try to explain. "No," I
said, smiling weakly.

" It means roger," she said.
With a big smile she threw me
another kiss and close d the
door behind her. •

Advanced U,S. license uSing the
foreign call and license of VP5ZZ
aboard his yacht "Carina." a U.S,
documented vessel. He is one of
maybe 40 or more amateurs belonging
to the waterway net operating daily
on 7268 kHz each morning. He is
indeed a knowledgeable person to the
point, as he tells others the FCC and
ARRL will never take action against
anyone using VP5 calls aboard US
boats. In this, one almost has to agree.
However, there are some who hope to
prove him wrong.

Mutual trust and good fa ith has, in
the past, been the accepted rule for
most all of the small islands. Most of
the foreign licenses that have been
given to U.S. citizens have been issued
bv the Turks and cacos government
in good faith, believing that the
recipi-ents of the licenses would use
them as others before them had used
them. only within their terri torial
waters or aboard Turks and Caicos
registered vessels, However, this was
not to be the case. The staunch
waterway net member of Advanced
standing broke the conditions of both
his U.S. and Turks and caiccs licenses,
taking his new VP5 call through a ll
the foreign waters down to St.
Vincent and Grenada, maritime
mobile region 2. Soon others fol­
lowed. and more and more are on the
way.

This has been done before, but it
wasn't broadcast to everybody on a
boat nor was it supported by so many
net members. Consequently. this was
enough incenti~e, so others began to

follow. They, too, found no opposi­
tion from shoreside amateurs. These
phonies were a mixed lot. Some had
expired tickets, others were studying
lor a stateside license; still others were
trying to evade the purchase of a
marine SSB commercial radiotele-

DYING GASPS

After reading your stand con­
cerning a possible lawsuit against the
ARRL, I and many other amateur
radio operators became quite lurious.
This was poor timing. as my renewal
notice came the same time as the
January. 1978, issue. Aft er talking to
approximately 150 amateurs of two
large radio clubs in the New England
area and on the air waves, this may be
the "death blow" to CO Magazine.
Your true color has come out!

Your stand is backing up all the
illegal activities of some manufac­
turers and some CBers. It is saying.
"The hell with the law - the dollar
and big business mean more." The
ARRL is not trying to dictate anv­
thing, or attempting to make any law
- it is just trying to get CBers and
manulacturers (and amateurs, as well)
10 co mply with the law.

I have nothing against the CBers
(e~en though they got our 1t meter
band). but I do object 10 them run ­
ning high power and operating on t he
amateur bands. What skills are they
gaining by buying an amateur high
power amplilier and tuning it to 27
MH z? What about manufacturers

graduate engineers or nuc lear physi ·
cists, judging from their palaver. but
virtually everyone I hear refers to
himself as "we."

Back in the early 1950s, th is was
kicked around quite a bit on one 01
t he West Virginia nets, along with the
new phonetics and symbols. E~ery·

body pretty well agreed that a joker
who calls himself "we" must have two
heads.

Walt's jab about the "Lindberg
complex" probably was wasted, as
would have been a reference to
Amundsen. Nobile, Judge Crater. or
companionate marriage.

Gil Foster W3 YN K
Tem ple Hills MD

Conrinued on page " 7

CO Magazine
Mr. R, Cowan, PUblisher
14 Vanderventer Ave.
Port wastunctcn, L.I., N.Y. 11050

Dear Mr. Cowan :

1 1

PALAVER

KUDOS FO R KEN

the VP5s could win by default. The
ARR L and FCC weren't helping even
when they were advised as to what
was going on. However, the FCC in
Puerto Rico is taking notice, but will
they take action and impose a few
fines and suspend licenses? I hope
they will. The violators have been
warned and warned again in the last
three weeks. The VP5 leader has
known the rules since the first day h-e
tetr the Turks and Ceicos island
waters. The number of boats in the
Caribbean waters is growing each year
and the number 01 illegal radio oper­
ators can grow just as fast.

If this is published in 73 with my
name on it. I suppose I will ha~e to
take my chances. There will be many
people who would like to cut my
anchor line one way or another, but if
they were to understand the rules
governing maritime mobile and why it
is important to police our bands,
perhaps they could be part of the
solution and not part of the problem.

(Name and addrl!!is submitted }

Ler's check 7268 our and JSk for
details . .. how abour it, fellows? ­
Wayne.

Ken Wilson's brilliant anthology of
children's remarks about radio and
electronics ("Electronics Study
Guide," November, p. 176) was un ·
quest ionably one 01 the warmest and
most delightfu l treatises in the liter­
ature. It bridged the gaps of young
and old. technical and non -technical,
writer and reader,

As a writer, I applaud his style; as
an educator. I empathize with his
ob~ious love for children.

Bob Grove WA4PYQ
Ft , Lauderdale FL

Walt Deiter's letter in the Novem­
ber issue amused me a great deal. This
"we" business has been on my mind
recently. since I have been eavesdrop­
ping On two meters in the nat ional
capital area. Around here. most of the
guys On two seem to be either
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phone, and most of them did not even
know what the knobs 01 the trans­
ceiver were lor, Who helped them?
Waterway net members, of course.
For nearly 14 months. all could join
in On the net frequency, 7268 kHz, no
questions asked and no objections
offered.

Alter awhile, the island amateurs
began to get their fin of all this VP5
stuff; there were more VP5s than
active island amateurs. People began
to notice the loud VP5 leader; he
could do third party traffic just by
giving his stateside call. Then he could
go back to his foreign call and use
7t20 kHz and chat with other VP5s.
Needless to say. this began to go over
like a lead balloon. A St . Croix ama­
teur, KV4FZ, broke the net frequency
and told them the rules. point by
point right out of the book, hoping
this action would police the net
members so they could police their
VP5 buddies. This d idn't do much
good: some maybe gave it a second
thought, but the VP5 leader twisted
those facts around so much that it
looked 10 net members that KV4FZ
was the person breaking the law rather
than the VP5s. This happens when no
one cares about the rules,

The ARRL appears to have done
nothing and it doesn't look like they
will do anything. The FCC, I think,
will do something, maybe more than
listen to my story. The Turks and
Caicos government is doing something
about it. They will not renew any
license that has been used outside of
their waters. Renewal date is 1 j an­
uary 197B. With no license, what do
you think these people will do with
their radio gear? Keep using it, 01
course, breaking enough ru les to put
amateur privileges in serious jeopardy.
Reciprocal agreements going down the
drain? Let's hope not . What can we
do?

Until three weeks ago. I would say
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73 Magazine Staff

- the ICF-5900W's not bad!

Put A Sony
In Your Shack

Basically, the ICF-5900W
is an AM/FM receive r, wi th
three shortwave bands that
cover from 3.9 to 10 MH z,
11 .7 to 20 MHz, an d 20 MHz
to 28 MHz. The circui t fea­
tu re that makes the ICF­
5900W exceptionally differ­
ent is the use of its FM i-f as
the first i-f on the short wave
bands and the use of a second
loca l oscillator, tuning at a
constant ra te, to give a cali­
brated 300 kHl. bandvprcad
over any desired 300 kl-lz
portion of the short wave
spectrum. The second i-f is
the usual 455 kHz one.

Fig. 1 shows the circuit
diagram in simplified form.
The circuit swi tching that
goes on between AM/F M and
SW coul d only be devised by
an advanced Ja p an e se
engineer, working on con­
sumer-priced products. It is
best left fo r a purchaser to
po n d e r over for several
we e ks , with the service
manual in hand. But, on the
AM band, the receiver is the
usual single conversion affair
with a first mixer/oscillator
stage working into a 4 55 kHL
i-f chain. O n the FM band,
the usual separate FM fro nt
en d is found [rf am plifier and
m i x e r / o sc i ll a t o r stage)
work ing into a 10.7 kHL i-f.
Un like the usual Japanese
AM/FM radio, however, the
455 kHz and 10 .7 MHz i-f
stages are not totally com­
bined, bu t are ini tially sepa­
rate blocks. In rea lity , this
costs only a few ex tra tran­
sistors and RC components.
When switc hed to the SW
bands, the incoming signal is
first rou ted to a do ubly­
balanced first mixer stage,
using a pipolar transistor - an
unu sual type of circ uit to be
found in any consumer prod­
uct , as yet, but logical for this
application, due to its im­
mun ity fr om overload it la the
Atlas transceiver front
end approach. This stage is
used as eithe r an up or down
converter, depending upon
the shortwave band involved,
to get the signals in a given
band converte d into the 10.7
MHz l-f range. The first vari­
able local oscillator worki ng

national short wave broad­
casting ban ds. Bu t the Sony
ICF-5900W is a bit diffe rent.
Th is rece iver is the U.S. ex­
port version, just being seen
here, of the Sony ICF-5900
domestic model, which has
been o n the Japanese market
for more than a year. T he
ICF-5900, in turn , is the
latest in a group of increas­
ingly sophisticate d portab le
s hor twave receivers which
Sony has brough t forth in
response to the booming SWL
market in Japan . These re­
ceive rs are all a far cry fro m
the usual chcaple AM por­
table with a short wave band
added , altho ugh com petit ive
factors sti ll make economic
design a primary considera­
t ion.

The IC F-5900W, with a
solid arrav of features in a
22.3 x 23 .4 x 10.2 cm case,
and powered by three D cel ls,
will not qualify as a primary
station receiver. But , it has a
lot to offer as a secondary
receiver, for casual moni­
toring of the amateur or
broadcast shortwave bands, as
a receiver for QRP po rtable
operation, and as a receiver
for signal monitoring and
measu rement pu rposes.

It is not often that a con­
sumer shortwave receiver war­
rants much attention for ama­
teur usage . Usually such re­
ceivers have the barest of
essentials for good shortwave
reception, either on the ama­
teur bands or on the inter-

T

H OW about a 3-30 MHz
portable receiver in the

$100 price range that has
dou ble conversion, frequency
readout to 2-3 kHz, a bu ilt-in
crystal calibrator, a product
detector for CW/SSB reccp­
. tc.?non, e co .
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Fig. 1. A functional block diagram of what happens inside the
new Sony ICF-5900W receiver. The /CF-5900 W is the U.s.
export version of a popular AM/FM/SW receiver originally
developed for the domestic Japanese market, the ICF-5900.

easily be converted into the
control pots for such a fea­
ture. Wi th real skill (it's a
pretty we ll packed chassis),
one could even build a Q RP
transmitter in the radio in the
batte ry com partme nt area.

The ICF·5900W is be­
coming available now through
U.S. Sony ou tlets, or, if you
have a frien d in JA lan d, he
can get it for you for about
$85.00. It is also availab le
th rough supply houses that
cater lo SWL buffs. A service
manual fo r it is ava ilable at
$1.75 from Sony service out­
lets (or direct by mail order
to Sony Corp . of U.S.A. in
NYC ). The man ual cont ains
very speci fic alignmen t infor­
mat ion , and one could, if he
desired , modify the ban d
coverage to cover the lo wer
end o f 80 mete rs or the com­
ple te 10 meter band, by
giving up some coverage In

the 20·2 1 MHz area. •
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tinguishcd from the separate
AM diode detec tor, is auto­
matica ll y switched in the cir­
cui t when the bfo is turned
on.

As it s tands, t he
ICF·5900W is an interesting
receiver to consi der, for
ut ility usage around the shack
or fo r a youngster who has
developed a serious in te rest in
shortwave. There a re , of
course , numerous things that
could be do ne to improve its
perform ance, and these arc
best left to the needs of
individ ua l users. Fo r ins tance,
t he 250 kl-lz ma rkers arc cb­
ta ine d by d ivid ing down a
500 kHl crystal. Th is crystal
could also be d ivided down to
obtai n 100 kHz markers and,
therefore, provide more con­
venient bandspread readout
on some bands. An ac t ive RC
fi lter could greatly improve
selectivity, and the bass/
treble tone controls could

fro m this se tting by the band­
spread tun ing. T he tuning
ra te is 100 kHz/revolutio n on
the bandsp read t un ing co n­
tro l, whic h is not bad at all
for even SS B or CW reception
with a bit of pract ice.

The use of the 10 .7 MHz
i-f as the first i-f does, of
course, provide a number of
benefits. The frequency is
high enough for excellent
image rejection, even at 15
and 10 meters - an unusual
feature for an expensive re­
ceiver. Also, the gain of the
first i-f across its bandwidth is
flat enough to eliminate the
need for complicated mul·
tiple-gang tuning circuits.
But, the simplified tuning
system does have to pay its
price at frequencies much
above 20 meters. Sensitivity
begins to fall off rather
rapidly on the highest short­
wave band, being in the order
of 8·10 uV.

In spite of the appare nt
poor sensi tivity o n the higher
frequency bands, the receiver
is more th an suitable for any
casual liste ning pu rpose on
the higher bands an d di rec tly
usable as a QRP statio n rc­
ccivcr on the lower ban ds.

The selec tivity on the
shortwave bands is deter­
mined by the 455 kHl i-f
chai n and measured about 4.5
kl-lz a t 3 d B do wn. Th is is
h a rd l y outstandi ng sclec­
tivitv, but , by mani pula tio n
of the bandsprcad tuning an d

t reble and bass tone controls,
one can do pretty well even
on a crowded band. The
product detector, as dis-

into th is stage (controlled by
the mai n tun ing dial) is set to
zero beat, w ith the desi red
marker of a bu ilt -in 250 kHz
crystal cali brator (for in­
stance, at 7.000 MHz). The
built-i n bfo is tu rned on, of
course, to obtain the zero
beat. The second local oscil ­
lator, which converts the 10.7
MHz signal down to the
second i·f of 455 kHz, must
be set at its "0" position
(actually 10,700 kHl) during
the above adjustment. This
oscillator is variable over the
range of 10, 550 kHz to
10, 850 kHz. Now, when the
seco nd local oscil lator is
t uned {bandsp-ead tuning), it
can tune an incoming signal
range of ±150 kHz (from
6,850 to 7,150 kHz , in the
example given).

T he bandspread tuning
dial is calibrated for + 150
kHl and -150 kHz, with
markers on the dial at every
10 kHz. Depending on ho w
carefully one ca li brates the
main tuning d ial , etc.. one
can come to within several
kil ohert z of an exac t fre­
quency. By further marking
divisio ns on the o uter d ial on
the bandsprcad tuning, one
probabl y could come Jo wn
to 1 kHz readout. The band­
spread tuning cal ibrat ion is
fine, when wo rking on the
low en d of any band, bu t a
bit awkward on the upper
end of some bands. For in­
stance, if one sets the main
tuning to the 250 kHz
marker s at 21,250 kHz, o ne
has to reme mber th is setti ng,
as the actual received fre­
quency is varied ±150 kHI

from~97

training newcome<s for their Novice
licenses with etess meetings. prefer·
ably once a weoek. It is not ab$oIutefy
necessary to use the 73 training tapes
and license srudy guides. but it sure
won't hurt.

General Classes: Getting newcomers

EDITORIAL BY WA YNE GREEN

into our crowded CW bands is not
enough. Clubs must offer cresses to
upgrade Novices to General ... at
leaS!.

TVI/RFI: As a service to the membe>s
and Ihe community. c lubs must have a
TVI Committee. It is strongly sug­
gested Ihat this committee offer its
services not only 10 the amateurs in

the area. but also to local CB dubs, lIS

a way fo r amateurs to Pltrlicipate and
help the FCC in the reduction of AFI
and TV!.

Turk~·Hunting T~,,": A club must
set up II direction·finding team for
hunting down any unlicensed opera­
tors attempting communications on
anv amateur band_ This reen or teams
should prectjce regularly and develop
equipment and techniques for the
Quick location of any illegal station.
The team c:ould offer to WOI"k with
loc::al CB dubs on the Ioc::etion and
identification of owr·powered CB
operators or operators usino;t ilJevaI.......
Emergency Commitree: A dub must
have an emergenc::v coordinating rom-

mit tee to prepare the club for diSil5 le r
service. The EC should know the
loc::ations of all emergenc y equipment.
repeaters. HTs, generatOB, and have
liaisons with all other radio serviees in
t he area, suc::h as CB dubs, polial, f ire,
taxi. trude., etc., radio systems.

Clubs meeting the above minimum
requirements and interested in affiliat·
ing with 73 Magazi~ should have

their club secretarv send the details in
a letter of i1Pplic::atiOrl to Morgan
Godwin, 73 Magazine, Peterborough
NH 03458. Newspaper c::Iippings bac::k­

ing up club servees won't hurt. Copies
of the club newsletter will help, too.

There are no requirements for 73
subscriptions or insistence 00 the use

Continued on page ' 25
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THE NEW YAESU FT-227R "Memorizer"
You'll be years ahead with the FT-227R • One knob channel
selection uses optical sensing to select 800 channels . Memory
ci rcuit allows instant return to any frequency between 144-148
MHz . Large4-digit LED readout - Selectable 10 wall!l watt. plus
much, much more !

299.00 Call Toll Free for yours today.

YAESU FT-101E transceiver
• All sofid-state e 160 thru 10 meter coverage . Bui lt-in AC/DG
power supplies . Built-in RF speech processor . 260 W PEP on
5SB. 180 W on CWo 80 W on AM . Solid-state VFO . VOX . Auto.
break-in on CW w/side tone . WWV/JJY reception . Hiqh-O,
permeability tuned . RF stages.

729.00 is list price. Call Toll-Free for quote.

YAESU FT-221R 2m
transceiver
• 144 to 148 MHz coverage . AC/DC
power supplies . Modes: 8SB. CWo
FM , AM • setecraore c 600 KHz
repeater offset . Noise blanker . VOX
and break-in on CW . SSB output: 12
W PEP, FM /CW: 14W, AM , 2,5W
• PLL.

595.00 list price, Call for quote .

YAESU FL-2100B
linear amplifier
• 1200 watts PEP . Input on 80-10
meters . Primary voltage change: 11 7
to 234 VAC • Dual meters fo r plate
current and voltage • Adjustable
SWR meter . Drive requirement: 30W
to 100 W . Input impedance : 50 ohm
unbalanced,

399.00 list price, Call for quote.

YAESU YC-500J
frequency counter
• a-digit readout covers up to 500
MHz . Dual range system . Frequen­
cy range : Input 1: 10 to 50 MHz, Input
2: 50 to 500 MHz . Accuracy: 10 PPM
• Display: 6-digit LED . Display time:
o 1 or 2 seconds

249.00 list price, Call for quote,

Remember, you can ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. or ca ll 1-800-292-8668 In

Al abama for our low price quote. Hours: 9:00 AM til 5:30 PM, Monday thru Friday.

BA N ~AMERICAR O Longs Electronics ~19~
MAIL ORDERS' PO BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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ICOM IC-211 2m transceiver
• 144 to 148 MHz coverage . Modes: sse. cw, FM · LSI syn­
thesizer PLL • 4·digit LED readout . Pulse-type noise blanker
• VOX w/aojustab!e gain . SWR bridge . CW monitor
• Automatic power control . AC/DG cower eupoues e Antenna
impedance: 50 ohms unbalanced _ TX output: lOW PEP.

749.00 is list price. Call Toll-Free for quote.

ICOM IC-245 2m transceiver
• LSI synthesizer PLL . 4-digil LED readout _ Transmit & receive
frequencies are independently prog ramable on any separation
• Receiver front-end is a balance of low noise, high-gain MOS
FET & 5 section Ii Iter • TX output: 10 W PEP . Frequency step
size: 5 KHz for FM, 100 Hz (with adapter) or 5 KHz for sse.
499.00 is l ist price. Call Toll-Free for quote.

ICOM IC-215 2m FM
transceiver
.2 meier FM . 3 W PEP - 15 channels,
12 by selector, 3 by function switch
• Dual power level, 3 W HI for long
distance, 0,5 W LOW for local . Dial
Illumination for night use . Power
pilot lamp . Frequency range: 146 to
148 MHz.

229.00 list price, Call for quote.

ICOM IC-22S FM
transceiver
• Frequency range: 146 to 148 MHz
• Preset any 15 KHz channel in the
frequency synthesizer by diode
matrix board . Output: 10 W Ht, 1 W
LOW . Excellent spurious attenua­
tion • 22 channels.

299.00 list price. Call for quote.

ICOM IC-30A FM
transceiver
· 22 channels, 450 MHz . Modulation
F3 · Power output: 10 W HI, 1 W LOW
• TX band width: 15 KHz w 5 KHz
deviation • l o w intermodulation
comes from a low noise MOS-FET RF
amp. coupled with a s-sectron filter.

399.00 list price. Call for quote,

Remember, you ca n ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. o r call 1-800-292-8668 In

Alabama for our low price quote. Hours: 9:00 AM til 5:30 PM, Mon day thru Friday.

BAN ~AMERI~ARO LongsEle ~
L9~

MAIL ORDERS POBOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2800 7TH AVENUE SOUTH BIRMINGH AM. ALABAMA 35233
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DRAKE
TR-4CW transceiver
TR-4CW covers 80 thru 10 meters
• Modes: SSB, AM, CW • 300 watts
PEP input: SSB, 260 watts AM & CW
• Has RlT • rreosceive or separate
PTa • Wide range receiving AGe
• Solid-state VFO • CW semi-break-in
• VOX or PTr' • Shifted-carrier CW
• Constant can brat.on mode to mode.

DRAKE
T-4XC transmiller
T- 4 XG fe atures : 80 I hru 10 meter
coverage wit h c rystals fu rnis hed
• Covers 160 meters wit h accessory
crystal (optional) • 200 watts PEP in­
put on SSB and CW • Controlled
carrier modulation for AM • VOX o r
PTT on SSB or AM is b u i l t - i n
• USB/LSB/A M/CW on all bands
• Built-in CW stoetone .

DRAKE
R-4C receiver
The R+4C features: • 80 thru 10 meter
co ve rag e w ith c ryst als furn ished
• Covers 160 wit h accessory c rystal
(optronaf] • Li near pe rm eability-tu ned
VFO • M o d e s of ope ra tion :
SSB/CW/AM/RTTY/SST B . 3 AGC
re lease times • Crystal lattice filter
• Dial calibration: 0 t0500 KHz in 1 KHz
inc rements,

699.00 list pri ce : 799.00 599.00 List price: 699.00 599.00 List price: 699,00

---- -------- -------- -------- ----
DRAKE
AC-4 power supply
Th e AC-4 power supply works with all
Drake 4 - l i n e transcei ve rs and
transmitt e rs . Fi ts i ns id e t he MS-4
speaker cabinet. • Input: 120 or 240
VAC • Output: 650 VDC at 300 mA
average. 500 mA peak, also : 12.6 VAC
at 5.5 am ps, Just w hat you need to
complete your Dra ke station.

120.00 List price: 150.00

DRAKE
MS-4 matching speaker
T he Drake MS-4 matching speaker is
designed for use w ith the Drake R· 4C,
R-4B. R+4A. and R-4 rece ivers, It has
space inside to house the Drake AC-4
power supply or the AC-3 power supp­
ly _ The 8-ohm speaker will always
come through loud and clear,

30.00 Long'S price, Call today,

DRAKE
RV-4C remote VFO
RV-4C features : • Highly stable,
permeabi lity-tuned VFO • Solid-state
co nst ruct ion • Cathode follower
• Control circuit ry • 5" speaker
• Receive, transmit or both on a
different frequency from VFO setting ,
but in the same band which your
transceiver is tuned.

150.00 list price: 170,00

Remember. you can ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. o r call 1-800-292-8668 in
Alabama for our low price quote. Sto re hours: 9:00 AM til 5:30 PM, Monday thru Fri day.

8AN MAMfR ICARO Longs Electronics Loll]
MAi l ORDERS: P,O BOX 11347 BIRMINGHAM. A l 35202 • STREET ADDRESS: 2808 7TH AVENU E SOUTH BIRMI NGHAM, ALABAMA 35233
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DENTRON MLA-2500 linear amplifier
• Contunuous duty power supply . 160 thru 10 meter coverage .
2000 ~ watts PEP input on SSB • 1000 watts DC input on CWo
ATTY , SSTV • Two external-anode ceramic/metal triodes
operating in grounde<1 grid · Covers MARS w /o moottrcanons e
50 ohm Input/output impedance . Built-in RF watt meIer.

799.50 is list price. Call TolI·Free lor quote.

DENTRON MT-3000A antenna tuner
• 160 thru 10 meter coverage . Handles a lull 3KW PEP .
Contmuous tuning 1.8·30 me - Built-in dual wall meters - Built­
In 50 ohm dummy load lor proper exci ter adjustment . Antenna
selector switch enables you to by-pass the tuner direct or select
the dummy load or 5 other antenna systems.

349.50 is list price . Call Toll-Free lor quote.

DENTRON 160-10AT
super tuner
Balanced line, coax cable. random. or
long wire antennas. the 160·10AT will
match 11-160 Ihru 10 meters . Con­
tunuous luning. 1.8-30 me . 3 Inputs
• Handles 500 watts DC. 1000 warts
PEP . Heavy duly, a-cere Balun (3'1/'
era J( 3 " H ) • Tapped inductor 1112
9a wire

129.50 list price. Call lor quote.

DENTRON
MT-2000A antenna tuner
An economical , lull power tuner,
designed to handlevlnuallyany typeol
antenna , Features : • Continuous tun­
ing 1 8 to 30 MHz . Handles a lull3KW
PEP • Front panel coax bypass
switching . Built-in a-core balun
• Front panel grounding switch
• Sleek styling to match other Dentron
units.

199.50 list price. Calt lor quote,

"~'. "
• •, .

• • •

DENTRON Jr. Monitor
Call It what you will - antenna tuner,
transmatcn. matchbox. or matching
network , the Jr. Monitor has it all
wrapped up in one neat. little cabinet.
• Continuous tuning: ' .8 to 30 MHz
• Forward reading relative output
power meter . 300 watt power capabili­
ty • Built-in encapsulated balun .

79.50 Call lo r yours today.

Remem ber, you ca n ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. o r call 1-800-292-8668 In

Alabama for our low price quote. Hours: 9:00 AM til 5:30 PM, Mon day thru Friday.

!lAIlMAME~ ICA~D LongsEle
MAll ORDERS P OBOX 11347 BIRMINGHAM. Al 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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TEN-TEC Triton IV digital transceiver
• Solid-state . Instant bank change . Covers 3.5 to 30 MHz . 200
watts input on all bands. Receiver sensitivity: 0.3 micro V . a-pole
c rystal IF filter . Large L ED readout . Offset receiver tuning
• WWVat 10 & 15 MHz . Separate receiving capability . Full CW
break-i n . S- mel er and SWA bridge.

869.00 is list price . Call Ton-Free for quote.

TEN-TEC Century 21 CW transceiver
• Full break-in . 70 watts input . Solid-state . Built-in speaker
• Receive CW o r sse . Instant band change • Overload protec­
tion • Offset receiver tuning _ Sidetone w/adjustabte level
• Regulated power supply . Full band coverage: 80 thru 20
meters with crystals supplied. Other crystals available.

289.00 is list price. Call Toll-Free for quote.

@ -~

i

• <i~-

TEN-TEC KR-50
electron ic keyer
• Speed range: 6-50wpm _Weighting
rat io range: 50 to 150%01classical dit
length _ Outpu t: reed relay , contact
rating 15 VA, 400 V max. _ Sidetone:
500 Hz tone - Dit&dah memories with
defeat switc hes.

110.00 list price. Call for quote.

TEN-TEC KR-20A
electronic keyer
- Keyed output: reed relay: 15 volt­
amp. contacts. 400 volts max - Speed
range. 6 to 50 wpm - Time base:
keyed to start with paddle actuation
- Se l l·c o m p l e t in g characters
- Side-tone oscillator with ad-
justable level.

67.50 Call lor yours today.

TEN-TEC 262G
power supply
- Input voltage: 117 VAC, 50-60 Hz
- Output voltage 13 .0 VDC
- Regulation : Better th an 1%, Nl to
Fl @117VAC -Outputcurrent:Oto
18 amps - Sation speaker - VOX
circ uit s - Over current protection .

129.00 list price . Call for quote .

Remember, you ca n ca ll TOLL-FREE: 1-800-633-3410 in U.S.A. o r call 1-800-292-8668 In

Alabama for ou r low price quote. Hours: 9:00 AM til 5:30 PM, Monday thru Friday.

BANMAM fR ICARD Longs Electronics L'.
MAIL ORDERS' P O BOX 11347 BIRMINGHAM, AL 35202 • STREET AOOR ESS 2808 7TH AVE NUE SOUTH BIR MINGHAM, ALABAMA 35233
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- join 'em or leave 'em

Amanda King VE7AQS
PO Box 46316, Sm. G
Vancouver Be
Canada V6R 4G6

creative ham in designing and
building equipmen t.

Then, as now, 1 enjoyed
"designing and building"
stories, poems, and drawings
- why not ham radio? $0 I
madly convinced myself I
should try for my license.

I mentioned it to Derrick.
T hat Christmas I received a

$130.00 Heat hkit build-it­
yourself QRP rig. At that
point I realized he was serious
about my decision .

I buckled down and
bought books which ex­
plained all the theory and
regulations 1 needed to know.
I built the Heat h kit and in
the process learned one e nd
of a soldering iron from the
other. I learned what re­
sistors, capacitors, inductors,
and integrated circuits look
like, what they do if you wire
them up correctly, and what
they do if you don't .

It wasn't all smooth going,
however. 11 took me a week
to understand amplification.
(How can a tube do that?)
Resonance was another big
stumbling block, and when
the Morse code came along, I
despaired.

Lea rn ing the Morse code is
like learning to read music
backwards . You hear the note
and put it on paper. If you 're
very good at it, you can put
many of t hese notes on paper
per minute. I was not very
good at it.

After the initial hopeless­
ness wore off, I found my
code speed increasing at a fair
rate (those 73 code cassettes
helped a lot). My general
understanding of radio theory
also improved, to my sur­
prise. Derrick began to make
threatening no ises about
selling a date for my test, so
to appease him I made my
appointment for the fol­
lo wing month.

The day before my test,
the weather was unchar­
acteristically beautiful and
warm . We turned down offers
to go sailing and spent hours
indoors reviewing diagrams
for a receiver, transrnlner,
and a few other, simpler
things . I practised Morse code
for a couple of hours and

compared rigs and spewed
forth radio jargo n.

Gradually I realized I was
missing out on something
(besides half the conversation
and much of my man's
attention). There seemed to
be a special bond bet ween
ham radio enthusiasts
friendship, willingness to help
others, satisfaction for the

, ...._--
, :, ,, ,, ,. ... ... .... . ,

'0 •• .....1

chatted with his two meter
pals while I silently hope d no
one would think he was a
policeman. I winced when­
ever I heard a squelch break.

I was also introduced to
friends of his, dedicated
hams. I spent many a social
evening trying to show some
signs of intelligence while
Derrick and his ham friends

How To Compete

With An HT

I f a man has a choice
between his lady and

amateur radio, chances are
amateur radio will win out!

Two years ago I found
mysel f competing wi th a cer­
tain hand-held two meter
portable. Derrick took it with
us on dales, in the car, to
restaurants. on wal ks, and
even to the university. He
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worked myself into a nervous
snit. That night I di dn't sleep
at all.

The big day dawned rainy
and cold. I drove down town
to Communications Canada.
T he secretary told me to
wai t. I waited, fee ling my
stomach twist into compli­
cated kno ts. Finally someone
bec koned me into a room and
gave me the multiple choice
theory paper .

The questions were not
difficult, but in my state of
mi nd I wasn't able to

a pprec iate it. wei tered
through, however, an d some­
how managed to pass the
diagrams and t he Morse code
sending test s.

But li ke man y other hope­
f uls before me, I fa iled my 10
words per minute Mo rse co de
rece iving test mise rably. I
walked o ut of there feeling
dist inctly relieved. Th e worst
was over, and I was dete r­
mined to pass t he second
ti me.

A wee k late r I did just
t hat.

A h t hat delicious
feel ing of ha rd won success. I
floated away with the ink still
wet on my license, fou nd a
phone booth an d called
Derrick at work .

" I'm VE7AQS!" I babbled
to whoever ans wered t he
pho ne .

A fe w wee ks later I bought
a two mete r portable and
proudly cha tte d with my two
meter pals. I made a few
contacts with my Heat hkit
and eve n designed and built a
power su pply for it, wh ich

didn 't wor k, b ut I had fu n
doing it.

A t arou nd t hat time,
coincide ntally , De rr ic k
became my fiance, and we
were marrie d t wo mont hs
l a t c r by a not her ham,
WB0 NST, who just happene d
to be a m inister .

It 's wor t h being a ham ­
not only fo r t he friends you
make, t he exciteme nt of new
contacts, t he fun of tinkering
- but for the bon d you sha re
with other ham s. In my case
it's a very special bondl e
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FOR THE HAM
ABELT BUCKLE

From !h. COLORADO 5ILYEn CO

APPRO X. SI ZE 2r
L , 3J INCHE S

C AST IN SOL. 0 BRONZE
FNCR4VED WI TH CARE

This buck le c an be y ours f or o n ly
$ 12,50, p lus $ 1 .00 f o r postag e .

COl.ORADO SIL VER CO . , DEPT . H
P . O. BOX 1755 , ASPEN, CO. 8 1611

CO l O. _ ES . "D O 3 '1:

CONNECTOR ASSORTMENT

$25.00 $23.50 .",
Po,lpa id lot s 01 three

Inc lud es : 5 .PL259. 5 ·$0239. S ·UG /7S. 5 ·UGI 76,
2· PL 258, f _ OM. I · Ml S8. z. Ml S9. • _ UG lSS,
• _ UGl71 , 2 - PLlS9PO, I· 1021 ·20, ' _ lig htning
Arre, lo r.

M;>..~r O>arrJ" & Vis.II accepred I Send for Fr"" Ct'~IOfI

COAKIT
P.O_ Bo. 101 -A Dumont, N. J . 07628

Circle Cli on Re-a der Se....'ce Card

O. Wa l son Gree ne o44 Min is le ria l Branch
Bedford · ...ew Hampshire 03102

Te l. 1·603·472·3033 G9

Inte nor Clea rly ,"sible
..Rated 5 K..... pep ,
RallOooe 10 0 ne ..AIR
WOUND COILNO
FERR ITE 10 salurale
a12(lO .....atl s..Eql,lal r ~ e "~ry f llleS!
currenl ln e.ac ~ leg of cenler Insu la lor
d,pole..T~e PERFECT BALUN on I~e
rad iated PAn ERN m",kel.
s trong, walerproof See May OS T

WRITE FOR FREE page 166
CATALOG Pric e 516

...an accepted ppd U,S,A
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BIGGEST SIGN"'L
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less ba tteries
a nd c rysta ls

ECM-5B MK-II fm modulation meter
• Now used by the U.S. Government in

over 50 locations
• All ne w unbreakable A.B.S . cabinet
• 0-6 kHz peak reading- linear scale
• O pera tes 25 MHz to 500 MHz
- Crys tal controlled for easy operation
- Audio/Scope output with earphone
e Options: NICAl) power PAK $34 .95

Charger $39 .95
Write Or call fo r complete in formarioo. Send
check or money order for Sl89. Shipping
prepaid in U.S. Indiana residen ts add 4~ sales
tax. Crystals $7.95 each.

ECM Corp ora t io n
4 12 N . Weinba c n Ave .
Evansville IN 4 7 711
8 12-476-2 1 21 El

Frequency range 2,000 kHz to 199. 999 MHz
Display 6 digi t 'h." LED display

• Input sensitivity 100 MV @500hms
• Gate time SO Ms
• Stability .001 %
• Source Curren t 500 rnA
• Max power 200 Watts
• Size 1·S/ 6 " H x 3·1/S"Wx 4-3/S"D
• Fully assembled, not a kit.
• $149.50 shipped PP. CA res. add 6%

NeG DCOMPANIES
1275 N. Grove St.
Anaheim CA 9 2806 Nl0

B&W Model 333 lor medium
and low power.
A Professional Instrument for bench or
fie ld. Ideal for test ing transm itters, DC
to 300 MHz
o 2-Way Mobile, CB
o Marine VHF & SSB
o Amateur
up to 250 watts output. in 4 ranges:
0-5. 0 -50. 0 -125, 0 -250, Low VSWR.

see your B&W dealer. Made in the
U.S.A. by 823

• Barker & Williamson
10 Canal Street • Bris tol, PA 19007
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David J. &-own W9C'G I
RR 5 Box 39
Noblesville IN 46060

S.A.S.E.

-sealed

after something escaped?

N O, this is not an article
about horses, the barn

they live in, or the door you
didn 't close. It 's an article
about a courtesy, I guess,
started by someone, some­
t ime (historian I'm not'}, and
designed to relieve a burden
- financial and otherwise. I
refer to the S.A.S.E., SASE,
sase, etc., that goes by all of
these titles - depending on
where you see it - and is the
SE L F AD D RESS E D
STA MPED ENVELOPE!

Now that I have you r
attention - and have prob­
ably got the back hair up on
many guys who are thin king.
"Who is dumb enough not to
know that?" - let me point
out that 1 am writing this
right after answering my last
8 queries regarding my past
articles. If you think I am
angered, I am. But for you
fellows who arc aski ng me for
hel p, I am only too happy to
provide same ~ if I can and if
you will le t me!

You can't bu ild anything
from this ar ticle, but if you
follow it you can ma ke your
life and bu ilding other
projects a whole lot easier ­
if you only Mite one author
for help. If I may. let me give
you the what, why, an d
exceptions in that order.
Trivial as some of these things
may seem, they are large and
o fte n insurmou ntable prob­
lems for au thors who offe r

11 2

their wares for publicat ion
and then try to help readers
reall y build or learn from
their writing. Pure ego makes
any aut hor in print interested
in someone who reads his
offerings. A great many are
further willing to help clarify
their work. But this article
isn't meant to do more than
touch on the other fine
points of ge tting a rep ly from
us grouchy old authors. Such
things as illegi ble or conf usi ng
questio ns, etc., are a whole
different bag - believe me!

Now if I sound like a
grump, fo llow on. If you did
not have a quest ion as to the
author's inte nt, method. idea
(parent hood?), etc., you
would not have Mitten ­
right? By the same token,
sometimes your questions are
as confusing to me as my
work was to you. If my
answer is not co mplete or
even o n the right track, Mite
again. I don 't bite !

By all means type your
lett er to me if you can! I can
read lon ghand (some of it) ,
but it just plain takes longer.
A hint to the wise. If it is
typewritten, double spaced,
and the SASE is enclosed, it
gets top priority - same-day­
as- l-receive-it priority! If,
further, it is from anywhere
out of the U.S., it gets doubly
special care and atte nt ion. I
can only say that if you have
ever tried to be a ham outside

ou r borders, even as a GI, you
understand. I'm not slamming
an y for ei gn ham or his
nation, but just sympath iz ing
with some of the ha rdships
they endure (compared to
ours).

But, as I said, the person
has gotten his letter to me,
stated his problem clearly and
as concisely as possible,
added a sketch or two where
needed, and has perfect ly
managed to te ll me just what
he needs or wants from me.
What do I look for the
minute I open and sort my
mail? Ycp, the SASE. Now
just why the heck is it so
important? Si nce Uncle's
Pony Express has settled on
the unlucky, expensive, and,
all things (service) considered,
idiotic figure of 134 for the
meagerest of small amounts
sent thro ugh the postal rna­
chine, it behooves me to ask
for help in my articl es in the
form of a requested SAS E!
Th is is the pure monetary
point .

So now, say, you just send
two, or even three stamps?
Wrong! For your sake more
than mine. I will dig up an
envelope, stamp it with one
of your stamps, address it for
you if I can read your ad­
dress, and get you a reply - I
ignore nobody - but I'll do it
in my t ime, and after the
othe rs are taken care of. This
may sound like a bit chy ani-

tude, but I please 10 guys
who follow t he rules for
everyone I tick off who
doesn't and has brought on
his own problems.

Just what are the "rules"?
They vary a little from author
to author I'm sure, but if you
go by the followi ng. you
won't go wro ng. Bear in mi nd
that it is for you that I am
doing this! I want to help,
and so do ot hers.
(1) Use business size en­
velopes to me and for the
SASE. This makes getting the
SASE into the letter to me
easier for you, and easier for
me to get more back to you
- all for the same 134 fee. If
you fold the SASE in three
from side to side , it fits nicely
and won't jam the pos tal
gcar works.
(2) Make the SASE just that.
Put your return add ress on
the SASE in the desti nation
port ion - lower right center
- and prin t , for your own
sake. Don't forget your zip
code. Put the return address
in the upper left corner, too.
If you found my address for
the other letter and envelope,
you can easily repea t it up
there. And don't fo rget and
put yours up there - the
postal pe rsons tell me that
really co nfuses th ings if o ne
becomes parti ally obli terated.
Evi den t ly they never heard of
anyone sending themsel ves
mail, so usc mine. Sou nd
nitpicky? NOT really - every
litt le bit helps.
(3) Then there is the self-seal
envelope. Send envelopes of
this nature at your own risk
as SASEs. Their chief prob­
lem is that they self-seal - on
the way to me - and boy, do
they like to stay that way!
(4) St ick the stamp o n the
SASE for me, too. I'm not
t rying to make you write the
answe r, too ; it's just that you
would be surprised what
those little devils can and
absolutely will permanently
stick to besides the desired
SASE.
(5) As mentioned earlier, do
include all of the above ­
especially the envelope. For
any author, any time you can
save him generally comes



right back to you 10 a
speedier reply. I resort to a
for m letter reply only when I
have to, and then only with
added not es to the indi vidual.
I use the write-in-the-margins
or goo dness-k nows-wha t for
le tt er reply material [steno
pads , etc.) to get to one
objective - a complete and
speedy reply. Nex t year, my
answe r won't help too many
people!
(6) Now about some spec ial
cases. I men tioned the out­
of-U.S. ham before. The

obvious language barrier is
ever present, so be sure that
you put your ret urn address
un the SASE in the destina­
t ion spot. I don 't know
Swedish for street from town­
ship, so if you add ress it you
know it is righ t and will be
recognized by your local
postal authority. Remember,
they have to deliver it to you
in the end. As fo r stamps, the
general rule has been IRCs,
but I find them to be a pain.

•If you buy the IRCs there, I
have to cash them in here at a

post office. A pain, but your
intent is appreciated and
don 't panic if you usuall y do
send them. Not a ll of us U.S.
types feel like me. I happen
to co llect sta mps, too, as
most or at least a lot of hams
I have talked to do. Even if I
do not collect you r country, I
find all of them interesting
and can trade them or keep
them. Others may feel the
same. Even no attempt a t the
postage part is fine . A couple
o f guys sent coi ns ( I hope for
not more than the postage)

and I found them most inter­
esti ng. (Matter of note : Be
sure it is legal to send coins
out of yo ur cournrv.)

I t hink I have covered
a bo ut a ll the bases, or at least
the rea lly impor tant ones.
Please try to help us help
you. That 's really all t his
boils down to - a plea for
hel p.

At the risk of sounding
redunda nt, if there is anv­
thing yo u don' t fol lo w about
th is, an SAS E to me will
bring you a speedy reply . -
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A Ham's Life Cycle

- what you're

of OX mostly during night­
time only may be due to the
propagat ion conditions an d
also time differences between
the various parts of the globe.
It is extremely difficult to get
a " W" station in VU2 land
during dayt ime, except per­
haps when you have an ex­
tremely good receiver and
antenna and sufficient power
is rad iated by the transmit­
ting station.

Regard ing peop le - there
arc ear ly morning types like
me. They get up early and get
into top gear mentally and
physically during the early
morning period an d reach
their peak around noon.
Afterwards, efficiency goes
down. By about 9 pm, they
are tired mentally and physi­
cally an d ready to go to bed.
Th us OXing suffers. Frust ra­
tion bu ilds up when your
fellow ham says that he
works lots of OX during
nighttime.

3. The abi li ty to enjoy the
hobby is directly propo r­
t ional to the spare time avail­
ab le. Corollary: The ability to
conti nue the hobby after
getting XY L controlled
depends upon the wi ll and
pleasure of the XYL. It is the
belief of some hams that you
arc not likel y to be as active
as before getting rockbound .
Fortunately, it is not the case
with me! At least so far!!

4 . The abi lity to enjoy this
hobby is directly linked to
the state of you r heal th and
energy . To be a constructor
or DXer needs plenty of
patience, and patience will be
in short supply when you are
not well. This is especia lly
tr ue in construction work.
Simple ideas will no t come to
you when you are tired. But
the same wi ll st rike you when
yo u start afresh the next day.
Problems which were difficult
the day before will be solved
quickly and easi ly. As per my
own ex perience, it is better to
postpone construction work
when you are tired or sick.
Otherwise ruined co mpo nents
or equipment or injury to
yoursel f will be the resul t.

5. The ab ility to con t inue
as a constructor is directly

he does no t kno w what to
pick up and wha t to leave
out. He is very keen on col­
lect ing QSL cards and dis­
pl ays them proudly an d
pro mi nentl y in his shack . He
also let s his friends and
neighbors know about his
hobby an d sometimes ar­
ranges demonstrations. Some­
ti mes such a de monstration is
necessar y to wi n over a
neighbor to get the necessary
permission to t ic one end of
your dipole on his wall. He
prom ptly becomes a member
of the local amateur radio
club and regularly attends its
meetings .

2. The abili ty to work OX
depends upon your capacity
to be awake during most of
the night. Th is "law" has
special appl ication to VU2
land and certain ty pes of
peo ple. In VU2 land, OX can
be had mostly during the
night and early morning. The
early morning period is brief,
and sometimes signals vanish
all of a sudden (especially the
7 MH l band). The availabili ty

for

knowledge of circuits seems
to be boundless, especially if
he happens to belong to so me
profess ion no t conn ected
with electronics. Man y times
he docs not know the merits
of his equi pment. He does
not know when and whe re to
expect OX and how to work
it when he fi nds it. He simply
monitors the band at times
when no OX can be expected
due to propagat ion condi­
t ions. Naturally he does no t
hear many stations an d thinks
that his receiver is poor!

His pu rse perm ittin g, he
goes on buy ing an d stock ing
junk in the belief that it wi ll
be useful one day or other.
But this be lief is just ified in
VU2 land, where it is very
difficult to get some essential
com ponents when you bad ly
need them. Many t imes he is
not sure of how much to pay
for the junk. Thus at t imes he
falls prey to some uns crupu­
lous people who take undue
advantage of the inexperi­
enced kccness of the novice.
When he co mes across jun k,

I have held a t icket for the
past five years, and dur­

ing these five years, the prac­
t ice of this hobby has seen
many ups and downs. Its
practice is governed by so
many factors that I think that
it will be usefu l to summarize
them. I am tempted to call
them "laws," because they
seem to be applicable to a
large number of hams. These
"laws" pertain to the practi­
tioner rather than the hobby
itself.

1. Every ham passes
through the novice phase.
Note that this has nothing to
do with the Novice class of
hams in the "W" land. Th is
law is applicable to every ham
who gets his t icket for the
first time, be it a Novice
ticket or Advanced class!
Under this condition, the
keen new amateur is pre­
occupied with his amateur
radio activity. For most of
the time he is thinking of
how to acqui re a good re­
ceiver or transmitter or to put
up an an ten na. His thirst for

11 4



proport ional to your ability
to spend. As you know, home
brewing and innov at ion are
one o f the main aspects of
this hobby. Many people
ho me brew amateur eq uip­
ment mostly fo r the satisfac­
t ion it yields and to some
extent for the economics of
it , provided junk is available.
For the cons tructor, the art i­
cles in th e vario us ham maga­
li nes ap pear to be simple and
useful, and he wants to try
them. But, as you know, the
limitation lies with your

pu rse. In VU2 1and , there is an
addi tional d ifficu lty of avail­
ab ility of co mponen ts. Just
for want of an FET or even
someth ing as simple as a
variable capacitor, simple but
otherwise very usefu l projects
cannot be taken up . Man y
times I do not dare to loo k
into constru ction art icl es for
this reason.

6 . Th e " Co n t e n t ed"
Phase: Many hams will pass
th rou gh the co ntented phase
sooner or later. At this stage,
the ham has good operati ng

and co nstruc tional expert­
ence. He is full y aware of
what is possible under the
circumstances he is placed in.
The limitat ion of his purse is
a ma in factor. Also he is by
now crystal co ntrolled with
har monics. Through a few
years of st ruggle, he has
acqui red a goo d stat ion and
enough junk. By experience ,
he has fou nd that the least
ex pensive way of practicing
the hobb y is to operate the
rig. Pro bably he may swi tc h
over from construc tion to rag

chewing! He is no lon ge r mad
after construction artic les. He
is very careful wh ile choosi ng
any pro ject. He will chec k if
the pro ject will clear any of
his immediate operating dif­
ficulties. Many times he re­
sorts to other less cost ly
aspec ts of the hobby, li ke
writ ing articles, organ iz ing
local amateur radio clubs,
helping the publi cation of a
newsletter for his club , train ­
ing new en tran ts. etc. At this
stage he ma y most lv operate
the club equipment . w
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S teve Kraman, M.D. WA2UM Y
629 Corte lyou Road
Brooklyn NY 11218

Fig. 7.
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short CB antennas above, and
(hopefully, for the CBers
using them) a loading coil
within . Don't you have just
the mount? Nope, sorry . SO
W<lS l. Eventually I ran into a
friend who had this very nice
S/8-wavelength whip on a
mag mount that worked well
and looked good but would
cost about $30.00. That's not
cheap! At that point, I de­
cided that it must be possible
to roll your own, and so I
did . The results, using all new
parts, should cost less than
$5.00 ; using my junk box, it
cost one doll ar. The appear­
ance is almost commerc ial.

The magnets I used arc 1
inch by 5/8 inch by 1/8 inch
and cost 10 for a dollar at
Radio Shack, but any similar
square or rectangular magnets
would work. I used 8 magnets
stuck together in 4 piles of 2
(F ig. 1). The body of the
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to Lafayettc,
and Gem, and
saw the same
moun ts below ,
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trekked
Radio Shack,
everywhere I
thing - mag

whip on my car. Is that too
much to ask for? Apparently
so. All over New York I
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mount is the cover from a can
of Krylon spray paint (in the
color of your choice). An­
other brand of cover will
work, provided that is has the
inner cup, as in Fig. 2. AI·
most any good socket can be
used, but I chose a phone
socke t, since it ho lds the plug
firmly, is si mple to mount,
and is all I had in the junk
box. Avoid RCA pho ne
sockets; the antenna may fall
out. If you use an 50-239,
solder up the coax before
setting it in epoxy. Mount the

socket as per the diagram,
and fill the inner cup with
epoxy to the level necessary
to hold the socket firmly
without covering the elec­
trical and mechanical parts.

Ne xt, put the magnets to­
ge ther as shown, and paint
them with epoxy. Before let­
t ing it dry, unravel some
cable shielding and lay the
wires across the top of the
magnets evenly . Place a piece
of waxed paper over the wire,
and hold it in place with a
wei ght until it's dry. Twist

the excess wire together, and
solder it to the shield connec­
tion of the plug. Then put a
small hole in the side of the
body of the mount, pass the
coax through it and once
around the small inner cup,
and solder it to the soc ket.

FiII the larger cup of the
cover about ~ full with
epoxy. Pl ace the magnets
down on a piece of waxed
paper, quickly turn over the
cup, and place it over the
magnets so tha t the edges of
the cup are t ight agai nst the

paper . The glue will flow
down and cover the magnets,
sealing them in place. Put a
weight on top of the unit
while the epoxy sets to mini­
mize leakage. Ninetee n inches
o f piano wire or clothes­
hanger wire soldered to the
plug com pletes the antenna.

On- the-air tests have been
excellen t , and the magnet
mount stays put under all
road and wind conditions.
And, even better, when you
get out of the ca r, it's very
easy to h ide the antenna . •

from Pilge t 7 stand the di fference between good
h am communications and good
communicsttom? I'll admit thai the
communications on 34/94 afte r the
flood was darned inelegan t. It was nor
good ham communications, as yoor
article points out. However. there is a
dicholomy between good ham eoen­
munications and good communica­
tions' We did furnish good com·
municatiOns. There were problems:
there were fits and starts and a 101 of
incompetence. BUI tile communi·
canons was good because it was
the only communications we had l Oh,
boy, it was good . It was better than
an ything else in the world after that
flood. For many operators, who were
un fami li ar w it h formal triffic
handling and wilh local geogrilPhY, it
took guts to even pick up the mike.
These people were unlled by one
desire - the desire to helpl Thill's the
only qualificllion they had. So they
picked up the mike ind they talked.
and the life·saving communications
Ihat resulted was priceless. Inelegant,
bUI priceless_

Loo k, 1 know how bad th ings were .
If you want 10 use the yardstick used
by old sanctimonious. then you're
righ t and we were wrong. But, I'm
telling you that vou're using the
wrong yardslick and your billOd-aid
solutions will not help the ne~t

community faced with the set of
problems we had.

Before you printed this garbage,
couldn't you hil\le contacted someone
from the local area? The EC, for
insta nce? Couldn't you have checked
the facts an d the social ramifications
of Ihis ar t ic le?

f am rl!liigning as EC. fo r il is
obvioU$ that the ARR L has no regard
fo r the post. If you did, you wou ld
have contacted me for confirmalion
before this was prinled.

I know thai you woo't print this
entire letter, even t~ I chllllenge

notice the fact th at Cambria COunty
turned in a decent score in the 1976
SET. I was the motivating force be­
hind that SET participation, and I will
tell you that SET participalion has
'ittle or nothing to do with proper
operating in a major dilllSter such as
the JohOSlOwn flood.

IS Ihere anything in the SET that
preperes you for complete devastation
of your community? How about the
filet that almO$t all of your best
opera tors are unavailable for ham
opera tions because they are either
more valuable at work or t hey were
themselves victims of the disaster?
Stick that in your SET! Does the SET
prepare you for an influ" of hundreds
of hilfT1s from outside, with no clearly
qualified individual 10 take charge of
the effort of coordinating them? NOI
in ill pig 's eye.

And yet you s1ill cling 10 the idea
that SE T participation will cure the
ills mentioned in old sanctimonious'
letter.

t tal ked to George Hart OIl the
telephone about five days after t he
flood, and he indicated that OST
would be ..e'Y interl!lited in an article
about soJution$ to the problems we
encountered in Johnstown. As soon lIS

I could get a chance, I wrote thai
,"iele ....d submined it to OST. You
then SIll on it for four months and
returned il with a rejection letter,

My article may not have been
much. but it sure was better than tile
garbage in the December OST. AI
least il p resented real, concre te solu­
t io ns - de rived from e" perience - to
the probl ems that we had. No one was
more vocal in his criticism of the
Johnstown operation than I - during
the operation. But after it's over, we
don't need nonconstructive cri ticism,
and neither does anyone else.

5. Why are you unMlle to under·

I'm itching to get on two meter
FM. I need the 5C hemal ic and ecnvee­
sion data on the MotorOla Model
T43A 150·170 MHz fM u ansceiver.

Billy L Nie\$on WB4APC
PO 80" 338

Rmcliff I(V 40160

Radio Club San JorIJll LU8FFV
P.O. 80" 70

2451 - San Jorge ISFe}
Argentina, South Amer ica

as many hours. Let's see what he does
then! It's easy to breeze into JOhns'
la wn five days after the flood and fire
a volley o f useless criticism. It sur ­
prises me. however. how e~ it must
have been to get this garbage printed
in OST.

I missed four hours of sleep last
night trying to decide whelhoer or nol
to ceocet my OST subscription and
my ARRL membership. I have de­
cided not 10. but it was louch ·and·go
for a whi'e. I bel ieve thai my on ly
reason for han ging on is trsaiuon.
How man y more timl!li the AR RL can
screw u p and still have tradit ion on its
side is more th an I can answer. But
after incentive licensing and the other
junk from NewingtOll. you guys had
better do well at WARC 791 I believe
that if Wayne Green is right and
WARC 79 is a fi;nco for hams. people
will desert the AR RL like thoey would
00se11 any other sinking ship.

William E, Rogers N3WR
Johnstown PA

8ill, the only vote thllt coun ts with
the A RRL is your money. Keep send·
ingmoney. - Wayne.

Our San Jorge Radio Club is a
newly· fo unded organization in th is
small city and needs any kind of
boo ks and literat ure co ncerning erec­
tro nics, antennas, etc. We a re also
loo king for any type o f usabl e equip­
ment, 144 MH z. communicatio n re­
ceiven. and materials Ihat our mem­
ben will certainly repair and put in
condition to be on the .ir. We are
lICking funds. so any kind of donation
would be happily and sinurely appr&­

cia led.

l oltan T. Bogar W3CJM
t921 Mary-mount Road

Silver Sprint! MO 20906
(3011·598-6137

Ham Help

yo u to! Howev er, I demand tha t thi s
be printed in OST, at least in the
letters section:

Someone gave the bess's son a
Hallicrafters S·38C. l'm not familiar
with the rig, no r afe t he boss and son.

lf any of yo ur readers hap pe ns to
have a man ual with schematic on Ihis
one, I wou ld app reciate hearing from
them (a x erox ed copy would suffice!.

David L. LiII'lon
1301110 South Fint

Harl ingen TX 78550

"Your artic le, 'Joonslown ­
One Man's Opinion: in lhe
December issue. was a slap in lhe
face to the many fine operatOf1;
who came to our aid when we
needed it.

" T he narrow viewpoint
espoused by your author, your
refusal 10 print his name, an d his
unf am ilia rity with local condi·
t ions render his arg ument unus­
able and unhelpful.

"Any SET part ic ipat ion. while
valuable, will not prepare a com­
munity lor a mass disaster such
as the Johnstown flood. "

l si Bill Rogers NlWR

Please print ,lit least this condensed
venion of my viewpoint. It is the least
you can do to help erase the harm the
article caused. The inflammatory
lan guaoge in the art ic le was par l icularly
dis tasteful an d uncalled for. " Wi ld­
fowl prese rve," indeed.

I ho pe that old sanct imonio us'
home town gets ten Inches of rain in

Since I'm allergic to tooecec $lllol<e
and can't go to club meetings, I and
my wife would enjoy meet ing fellow
hams and their wives who are non­
smokers, in tre Montgo mery Count y,
Mary land area. Besid es bu ilding and
e"per iment ing in electro nics, I li ke to
paint port raits in o il and do color
photo<Taphy, developing. and print·
ing.
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Corrections

Gene Preston KSGP
Austin TX

John Wora K2KFG
S·4907 Clif ton Park way

Hamb urg NY 14 075

J. Glry Mills VE4CM
Wi..~ Manitobaeo_

the control can be operated at 5.5
characters per IIl!cond with a tape
containing only letters and spaces.
TBMT will put out a steady 4 .5 vo ln
and the 555 timer will operate nor ·
mally. Ho....ever, when a tape contain­
ing both fig.ures and letters is run
Ihrough the rllilder, TBMI will go to 0
voln whenever a shift character is
being inserted in the Baudot data
stream. The tape control will pause
unt il the internal bu ffers of the
UARTs beco me empty and then will
resu me its normal timi ng cycle.

Help!
What good is a 2 meter rig going to

do in my car il I can't check out my
e lectr ical svSlem7 C¥a anyone he lp
firid a function or w lection switch lor
my Knight Kit moo:IeI KG-375A auto
analyzer? (Radio Shack dOf/$I1't C<JIrv
Knight kit parts. I

Any help would be apprec iated.

Eugene E. Binau WA5 LAE
308 Debbie Lane

Tecumseh OK 74873

I h<IYe a peesetector 0 multiplier or
a Iront end converter by Radio Manu­
factu re Engineer, trc ., Peoria IL. It 's
model HF 10.20, serial number
HR·l 68. and uses one each of tube
types 5Y3, VR l50-JO. GAGS. and
6J6. I have searched the San Diego
libraries with no luck, Can one your
readers identify this and furn ish me a
sc:hematic1 I would like to rebuild ;t
as it o riginally Wa5,

George N. Andrews WA60WV
6642 BirdlWllOOd St.

s.n Diego CA 92120

I recently purchased a GE Pacer
transmitter /rece iver, EG43SA6, FCC
type ES27A. Were ttere any articles
on this un it for (XInversion? NBFM or
WBFM? Any information available
would be very much ap preciated _
will pay fo r any 1Chematics or bao;k
issues if available.

With this modi fication. the trans­
mitted Baudot appears to be smooth
and el/l!n. Note that the theoretical
maximum charillCter rate tor 45 baud
code with one stan bit, live data bits,
arid two stop bits is 5.7 characters per

second. so t hat the system will now
operate at essentially the maximum.......

"" '"""' ..... ASC II ......
" SW, Stal ... won:lenabl . 0 0

" " hlernal ,... , 0 0

'" cs Cont,ol nroo. ., .,
" " No pe, ilY 0 -e
36 '" Two n op bit. -s .,
" "52 Numw, a f bin -e 0
36 "" pe , ch. 'K,," ' 0 0
39 '''' E..n P. "1v " 0

Table t.

Ham Help

IMPROVED
TAPE READER

CONTROL
When transmitting Baudo t code at

45 ba ud , the ta pe co ntrol shown in
F ig_ 9 o f the articl e co uld only be
operated at 3.7 characters per second,
in order to allow t ime for the con­
verter to insert shift charac ters when
required. In addition, the transmitted .
Baudot was Quite unewn.

One s imple change will produce an
amazing improyement. Simply discon­
nect lhe left side of the 5001< pot
from the +5 volts and connect ;t
instead to Ihe TBMT output of the
Baudot UART (pin 22 of U11). Then

Philip E. Galasso WB3EZA
45 Linco ln Avenue
Ephrata PA 17522

I would like to hear from anyone
who has Miily and suc:cn!ifully (XIn­
ve-ted a Rad io Shack Weillher Desk ·
cube (# 12-1811 or simil. weather
receiver to use as a 2 meter repeater
receiver.

J im Weitmaan K3JW
'1417 Ho unds Way

Rockville MD 20852

breaking the line that goes from pin 2
of U25 10 p in 15 of U24 arid reccn­
necting it to pin 9 of U24. The effect
is to invert the input signal to U25.
On the PC board. the modification is
simple, beuuse the trace goes right by
pin 9. This can be done on any
conYl!I"ter, even if the clock already
worhcorrectly.

I have a Clegg FM-27A trllll!ceiver
which I am Irying to modify to
transmit o ver the entire 146-1 48 MHz
repeater subband. The transmitter
uses a 11 6 MHz oscillator , which is
fed into an FET mixer with a signal
around 30 MHz to yield 146 MHz . I
had attempted to add a 117 MHz
oscillator, of the same design as the
116 MHz oscillator , with a switch to
kill power to the undesired osci llator.
but the added circuitry loads the
~em so badly that it kills all outp.ul.
from the transmitter on either band
segment . When the new osci llator is
disconnected. the transmitter workl
normally. Does anyone know what I
can do to cure the problem? The
people at Clegg refused to give me any
info rmat ion. Being relatil/l!ly new, I
do not have a large COllection of
magazine back issues which may haw
covered the FM-2 7A. Here in lan­
caster County, the o nly local open
repeater is above 147 MHz, The near­
est 146 MHz open repeater is 40 miles
away.

CLOC K GENERATOR
MODI FICAT ION

There has occasionally been trouble
with U25 appea ring to divide improp­
erly. This can easily be corrected by

UART STR APPI NG

The connect ions 10 the two UARTs
(Tilble I I e omitted from the
schemat ic, but are included on the
board. No additional WIfing is re­
Quired o n the board.

I lhought I would drop you a li ne
to correct an error in the art icle, " All
About Transceivers," Dec., 1977 . The
Kenwood T5-82O has a lways been
availab le with an optiona l dc power
module, 05- 1A, for $65 list. The new
T5-5205 no longer includes the dc
power module as standard equ ipment.
Both can be fitted easily by either the
dealer or plJrchaser. The appropriate
p lace hilS 01 blank p late oovering an
opening for the modu le. with holes
pre-dr illed <It the factorv .

Furthermore. the specificilt ions o n
both receiver and transmitter o f the
TS-520 were upgraded 6 mD'ltM ago
to basically the same as the T5 ·82O ­
see sheet # 7607505B. Of course, lhe
new T5-5205 has a number of
changes. making the article somewhat
obsolete.

John F. LNhy WB6CKN
Gonzale1 CA

CO RRECT IONS
Two o f the ICs shown on the main

schern.Jt ic have errors in pin num­
bering. On U13, the 1702, p ins
12. 13. 15, 22, and 23 stvJuld all go to
+5 volts. Only pin 14 is !J"ounded. The
PC board is correct. On UI8, the
74161 , the pin with the small circle
on the lower edge of the symbol bo x
should be labeled pin 1. The other
numbers on the bottom edge are
correct, but refer to pins to the right
of each number . Note that there is no
connection to pin 11.

Here are a few corrections and
additions for my artiCle e nt it led.
" Ba udot to ASCII Conl/l!rter," which
was published in the September,
19 77, issue.

L. Schulman WB9WIC
No rthbrook I L

The gremlins hal/l! strUCk &gil ln. 3 or
4 cor rections for my FCC .v.m, De­
cember, co. 19,20_

I II P.19. seoond column, bottom : !
• 7/1 x 9 - 7/9 should be 119 x 7/1­
719.

(2) P.2O, left-hand column. top:
"Only zeros at the extreme right or
left can receive that kind of treat­
ment" shou ld read: " Only zeros at the
e xtreme right or left of the decimal
point can receive that kind of treat­
ment."

(3) P.2O, column 3. 4th paragraph
from bottom. That rule. " If you
didn't . , . " is hard ly a ru le.

141 P.20, right-hand column. Note :
" E9'Ui . bi llion" should be " Eighty·
si . bill ion."

,

• , 2 ,
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Since submitting my article, "Sim­
ple Scanner For the le 22S" (January,
19781. I have found that the opera­
tion of the scanner is intermittent
with so me 4017 ch ips. This condition
can be corrected by modifying the
power input to the scanner as shown
in this revised version of Fig. I.

Georvt T.m KH6EM
Honolulu HI

-

My orig inal Zeppy Vertical amenna
as shown in the August . 1977, iuue of
13 Magazine needs an add.l ional com­
ponent to obtain a 5G-Ohm imped­
ance. A one-turn coi l app.ro~imately 1
inch in diameter directly a cross the
c o a x termioation and shortened
driven element (18 inched gives a
perfect match on the prototype an­
tenna. This was checked out on a Bird
model 43 wattmeter, The shunt coil
size and length of driven element
should be cut to length by tr ial and
error unti l a match is obta ined. The
s~ng 01 the 57 ·inch e lement and
l8- inch elemen t is not very crit ical.
a lthough it should nol be ITlIIde too
large. Not more than 1.5 inchrs on 2
meters or 1 inches on the HF b;;lrlds is
rlllilSOR;Jble. The anlelYla can be used
on other band$ by Kallng the d imen­
sions d irectly with the wavelength.

E>lperienl;e with sevenl antennas
on iI sai lboat mast shows the Zeppy
Vert ical to perform better than a
%-wave ground plane, but not Qui te as
well as a SIB-wave antenna with
ground plane. The addition of the
shunt coil makes the antenna erec­
trica lly the same as a "J" vertical,
. ltholJ!lh the Zeppy vemcat is a slight
improl/l! ment since mount ing is sim­
plified. Also, performance $hould be
the same regard less of wh ich e lement
is dr iven. If one is better than the
Other, the coax feed line is probably
rmiat ing.

Rf/vised Fig. 1: "Simple
Scanner For rhe IC·llS. "
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We Guarantee•.•
she won't answer your phone call (as nice as that might
be! ) But we do guarantee every phone call and lette r
wi ll be hand led by an active, licensed Ham with years of

•experoence.

Ray WB4DXH Pudge W4LTX Jim WA4CDX Bill WD4LGF
Tog ether we have more than 50 years exp e rie nce in Ham Rad io .

Call us and see why if you're not buying from us.
We 're Losin ' and You're Losin '.

1. Credit cards Welcome (e xce pt "cosh deals" )
2. Trades invited.
3. Fa st - to your doo r - delivery via UPS.
4 . Lorge inventory of major line s - most ite ms are in stock NOW!
5. Send for our free catalog .
6 . Cost of telephone ca lls will be deducted from your order.
7. We're "burning" to make Hot Deals at A.R.S.a.N., Inc.

Call us at (6 15) 868-4956

Yes!! Now we are authorized dealers for

We also carry:

Yaesu • Drake. ICOM • Dentron • HyGain • Wilson. Ten-Tee

Tempo. Swan. Standard. KLM • Larsen. Cusheraft

Newtronies (Hustler) • B & W • CDE • Shure. NYE

Pipo • Beldon and others.

" Cash Deal"
ICOM 245
d~ 'yn 2M fM

$ 4 10.00

t '# · .........~uu

" Cash Deal"
HyGoin # 386

18 AYT/W8 $77.00

80-10 Vert Ant

~~e- USA

" Cash Dea'"
Ten h( Century 21

.. $oIocl _ _ 110-<I -.,
ON TrgnKeiver

...,. ... m 00 . c..,,_ """,_.
(11 610 :1'1 216 . . .... . .

n n .,..., C_ lA..

" Ca sh Deal"
CDE HAM III Rotor

$ 124.00

Check These Super Deals!

mlteur Rldio Supply of Nishville, Inc.. - .- .••• --- _.
615 South Gallatin Road. Madison. Tennessee 37115 Phone (615) 868-4956

A40

Store Hours
Mon . • Fri.

9 a .m. - S p.m.
Sun.

1 p.m. • 6 p.m.
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James M. Willis WA5TFK
12 Tamar Drive
Texarkana TX 75503

- save expensive devices

Transistor Tester

Versatile

it is possible to present to the
input of the teste r, one by
one , all six of the possible
lead arrangements. The cir·
cuit for th is switch is sho wn
in Fig. 2.

Up to this point we have
accompl ished the goal of
random lead connection. To
identi fy the transistor leads,
it is necessary to color code
the wires from th e switch to
the transistor. Next, prepare a
chart which correlates the
switch posit ion wi th the
co lo re d wires and their
correspon ding connections to
the input term inals of the
testers. See Table 1.

For convenience, this
chart can be attached to the
box in which the swi tch is
mounted , or it can be affixed
to the transistor tester itself.
One th ing which should be
mentioned is that the leads
fro m the switch to the input
of the tester should be
connec ted exactly as shown
on the schematic in Fi g. 2. If
th e se leads are changed
around, you wi ll sti ll retain
the random lead connection
feature, but you will no
longer be able to identify the
t ransistor leads.

When using this switc h for
the first time, you will notice
that there is more than one
position which will give an
up-scale readin g o n the meter
of your tester. This presents
no particular proble m in the
interpretation of the test
resu lts, once you understand
whv th is happens.

To illustrate th is, select a
good transistor on which you
can positively identi fy the
leads, and connec t it to your
tester. After you have made
the initial adjustments on
you r tester, press the gain
button and observe the beta.
Now reverse the emitter and
collector leads on the tran­
sistor, and repeat the test.

men t of surplus transistors or
when perfor ming in-circuit
tests on a crowded circuit
board where it is o ften diffi­
cult to iden tify the leads on a
t ransisto r.

It is the purpose of this
artic le to show how these
features can be incorporated
into your present teste r, at a
very lo w cos t , without hav ing
to mod ify your tester in any
way. In fact, th is is an out­
board accessory , which is
connecte d between the tester
and the t ransisto r.

The pri nciple on which
th is circuit operates is simple.
There are on ly six possible
ways in which the leads can
be arranged on the base of a
transistor . Sec f ig. 1.

By the simple expedient of
inte r posing a 3'pole, 6­
position switch between the
test leads and the transistor,

-e

'"• Switch position Collector .~. Emitter
~1 "d yellow black
';-2 "d black yellow
~3 yellow " d black
;:4 black "d yellow
';-5 black yellow ,.,
:6 yellow black red

Table 1.

,.

t est procedure IS greatly
simpl ifi ed, and the person
performing the test is assured
that the test leads are always
connected correctl y to the
transi sto r under test. The
a dvantages become imme­
di ately obvi ous when you are
culling throu gh a large assort-

1
Fig. 2. 3-pole, 6-position switch (Mallory 3236J).

I \ ."
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' "!SI '"~H
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, ~Pu' ' I _..... LS ,_...505'
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S><o ~ ..
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•

M any of the new tran­
sistor testers appearing

on the marke t today provide
two unique feat ures:

1. Random lead con­
nection.
2. Id en t if ication of
t ransi sto r leads.
With these features, the

~ooooo
Fig. 1.

e
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New Products

Firu class way to hold up your pants.

You sho ul d observe that the
transisto r still has a forward
gain, but the beta will be
lower than that obtained
previou sly. Why does this
occur?

Actuall y. noth ing strange
or contrary to the laws of
transistor physics has oc­
curred here. The emitte r and
collector of any transisto r are
made of th e same type of
material and, from a thee ­
retical standpoint at least, we
could say that the designation
of the emi tter and collector

from page 15

The Logit ronics Copy One just
might be the ideal f irst purch ase fo r
prospec tive amateu rs - one t hat
would neve r become o bsole te reqard ­
less o f the class o f license he ld and the
numbel" 01 years on the air. And
anyone who hilS let their CW operat­
ing slip could be pleasan tly su rprised
by adding I Copy One to the shack.
The hold o f the uni t is subtle and
requlrelO iI while to capture you. but
once it does. the Copy One should
become a villurd addition to the $hack
of anyone who operates CWo

Priced at S89.9 5. the Copy One is
available through dealers. For further
informat ion, write Logitronics, 3 135
Norrh Cole Road, Boise 10 83704,

ST·100WI RE CUT AND
STRIP TOOL FOR
WIRE·WRAPPING

Featuri ng a revo lut ionary new con­
cept for easy and clean st ripping o f
..... ires tor wire·wrapping, electronic,
and appliance applications, tbe
ST·l00 strips withou t nicking and
automatically generatl!'li the proper
st rip length for wire-wrapping. Bio­
mechaniclily designed for muimum
efficiency, its slim design makelO it
ideal for norir'lg in coceet. belt hol­
stee, Or 1001 ki t.

The ST·100 is easy to opera te.
Simply place wirl!'li [ up to 41 in str ip·
ping ste t wilh en ds ex tended beyond
CUller blades, press too l, and pu ll.
Wire is cu t and st r ipped to pro per
" wire· wrapping" length.

Hardened steel cutting blades and
sturdy const ruction insure long Ii le.
The $!ripping blade is easily replace­
able. The ST·l00 is a handy tool for
produclion fie ld wor!< . It is iNailable
for wire sizl!'li from 20 to 30 AWG (0,
8-0. 25mml. O.K. Machine ¥Id Tool
Corporar;on, 3455 eonr- Sc~t.

Bronx N Y 10475 USA.

NEW MAX· 100 100 MHZ
CO UNTER FROM esc

Continental Special ties Corpofa·
l ion 's MAX·l00 del ivers a con tinuous
8-d igit accu racy B-digi t disp lay from

are purely arbit rary.
In the rea l world of tran­

sistor design, ho wever, the
physical structure of the
emitter and collector are
different. These differences
are d ictated by design con­
siderat ions such as input­
out put capacitance, co llec tor
heat dissipation , and forward
gain req uirements. From a
pract ical sta nd po int, all of
these factors add up to o ne
thi ng when testing a tran­
sistor. The connection of the
emitter and collector test

20 Hz to a guaranteed 100 MHz. The
crvstat-ccntrcued timebese delivers J
ppm accuracy, and the counter up­
dates every second. The counte r input
is preampli fil!d to work with as litt le
as 30 mV of signal , a nd is diode
pro tected up to 200 volts.

Although only 1.75" tall . the
MA X· 100 feiltur~ big. br ight .6" dig­
its. No range Swi lch is necessary, iI1

the leil1t sign if ican t digit a lways repre­
sents 1 Hz. Lead ing zeroes are
b lankrd. And o -.errange signals cause
the most sign ificant digit to f lash . The
MA X- l00 can be operated on internal
alkaline or nicad AA cells, o r from
automot ive or wall power using
charger/eliminators. All 8 dig its flash
to indicate low battery opera tion,
.....h ich permits e xtended battery life
wh en batteries are low.

The input impedance Q.f MA X·lOO
is a fu ll 1 mego hm, shu nted by 56 p F.
At sine walle SIlIns ilivity is rated a l 30
mV rfTl$ from 10 Hz to 50 MHz, 100
mV rfTl$ to 80 MHz. 300 mV rms
above.

The MAX·IOO is accurate enough
for most profess ional f ield service
applications. and , .....ith a 1U99I!'lited
price of 5134.9 5, it 's economical
enough for personal or educational
use. A number of accessories are
available. including ba llery chilrger/
eliminalors, rf tapotts, a wh ip an­
tenna, and a c ilrrying case.

For fur ther in fo rmation , contact
Continental Specialt ies Corporation,
44 Kendall Srreet, New Haven CT
0 6 509; (20 3 )-62 4 ·3 10 3, TWX
(110J-465-122 7.

DATA TECH INTRODUCES U.S.A.
MANUFACTURED $39. 00 3%

DIGI T DPM
The Model 73 is a bipolar , 3 %

digit. d!:-powerrd, LEO display panel
meter wil h a price of 539.00. Also
available are choices o f various ec­
powered unitL The Model 73 teetures
.0 5% accuracy. and is available in fo ur
full scale ranges : 200 mV, 2 V. 20 V
an d 200 V.

The LED d isplay has been d e-

leads which give the highest
beta reading on the meter
pos it ive ly ide ntifies the
emitter and collec to r leads on
the transistor.

On some t ester s, a
collector-base reversal will
give an indicatio n on the
meter dur ing the ini tial set up
and adjustment of th e te ster,
but the transistor will not
have any forward gain. In this
case, the emitter-base junc­
tion is forward biased, as it
should be, and it is this cur­
rent that you see ind icated on

signed for max imu m visibility a
c risp. clear display thaI can be viewed
from a wide angle and Rill be easily
read. A special lens is utili red to
reduce glare without reducing the
b rilliance. Applications include
mea surement, control. and data
acqu isitio n for th e scien tific, indus­
t rial, and medical f ie lds.

Basic specif icat ions are .0 5% ac­
curac y, 50 ppm temperature ccet ts
erenr, .43" LEOs .....ith extra wide
viewi ng angle, 80 dB common mode
reject ion ra lio. a nd overvoltlge protec­
tion. Overload is indicatrd by b linking
tbe display. The unit f its 3. 1r to
3_20" W I< 1.77 " to 1.79" H cut-out
with an optiona l Yel"sion for the 9.25
I< 4 .55 cm DIN Randard cut-oc t at no
additional COR. The Model 73 is the
o nly jew-cost DPM on lhe market
backed up by an e l< tensive quality
contro l program and 0 ..., 100 ho urs
of powered temperature cycled bur n­
ins. Data Tech, 2700 South Fairview,
Ser us Ana CA 9 27 04; (714)
546-7160. TWX: (910! 595- 1570.

FULL WAVE BR IDGE
RECTIF IERS HANOLE

400 AMP SURGES
Motorola's ne..... MDA2500 series

o f full W<I'o'e br idge rect if iers require
only one inch square mounting sur­
f.aces to produce 25 A continuous,
400 A surge performance. Available in
90It llge fat ings fro m 50 to 400 V, the
series derives its ecoromy from high
assem b ly yields, the result of

the meter in the first part of
the test. The collec to r circuit ,
however, is also forward
biased, and , therefore, the
transistor will no t have any
forward gain.

I wou ld like to see a more
enterpri sing person adapt the
featu res of this switch to a
digi ta l circuit for true no­
hands operat ion, The bi ggest
probl em to overcome would
be the tendency of such a
circuit to lock on to a col­
lector-emitter reversal and
give a false ind icat ion . •

moun ting fo ur pretested MR2500
Iype cells on an elec:tricallv isolated
a luminum heat sink..

The thermally conductive case is
Int ended for SIngle bol t hea l smk
mounling, and fea tures term ina ls sui t­
able for ei the r solder ing o r %" sl ip-on
connecto rs.

Available from d istr ibutors, uni t
pricl!'li in 100 p iece quantities are
a bout $2.00. Motorola Semiconducror
Products, tnc., P. O. Bo:x 20912,
PhoMIi:x AZ 85036; phQne (602J·
244-6900.

A GREAT WAY TO HOLD
YOUR PANTS UP

A giant tall letter belt buckle cast
in solid bronze or $Ierfing silver not
only helps to hold your panl1 up, but
also looks terrific and is a great
conve rsa t ion a l ice·brea ker. The
Colorado Silver Company ind ividually
cast each buckle in a manner tha t
insures t hat no two are exact ly alike.
Engraved with your ca ll leiters, the y
ma ke grea t gifu for yourself or othe rs.

Each b uc kle is engraved with care
and backed ..... it h an unconditional
guarantee that if it eve r fails. il ..... ill be
repaired o r replaced free 01 charge.
The cast bronze buckle is only
512.95; the ste rling silver buckle com
565.00 {for a lillie more. go first
elessfI. Please add 5 1.00 per buckle
for postage and handling. CclOfado
Sil~r Compliw, P.O. 1755, Aspen CO
8 16 n
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James P. Berry K4FFW
5 12 Guilford Road
Rock Hill SC 29733

tory assistance (which is a toll
call now).

Circuit Descript ion

Audio from the speaker
terminals of the repeater's
receiver, raised to a higher
impedance by T1 , passes
through the voltage divider­
limiter network composed of
R2, R3, R4, 0 1, and 02 and
is fed through C1 to the seven
NE 567 tone decoders, Ul
through U7 . Pin 8 o f the
decoders is held high by +5
volts applied th rough R7 .
When the decoder is activated
by the p roper tone, pin 8 is
grounded, producing a low o n
the co rresponding bus.

The normally high outputs
of the decoders arc inverted
to lows by U26 through U32.
This results in a low on both
inputs of all of the digit select
NAND gates, U8 through
U19, produci ng a high on
the ir outputs.

The normall y high outputs
o f the • and # NAND gates,
U16 and U17, are applied to
the inputs of U20, produci ng
a low o utput, which is ln­
verted to a high and applied
to the preset of U24. When a
lo w is placed on the preset
p in of U24 , the low
(grounded) at the data input
of U24 is transferred to the Q
output, which places a high
on the Q output. This will be
the state of U24 from the
preset received when the
patch was last turned off.

Unless the tones for a one
or zero are being received, the
o ut put of U21 will be low,
assuri ng a high on the o utput
of U23 and the patch-inhibit
termina l of the autopatch. A
low applied to the patch­
inhibit terminal will turn off
the patch.

When the tones which
comprise a • (94 1 Hz and
1209 Hz) are received (to
ac ti vate the patch ), the
ou t pu ts of t hos e t wo
decode rs go low and are
inverted to highs. These
highs, applied to the inputs of
U16, give a low out, pro­
ducing a high output for U20,
which is inverted to a Iow an
the preset pin of U24. This
low at the pres et of U24

•ro
I '."'"
w . un

'"' " ~ '' '.uss

II I I l- -.. _- -.

u,. U4 , us. u~, ur
, "OoE OICOOloS L' " f u, . "0 ua

patch fro m service.

We knew that devices were
avail abl e whic h prevent
dialing th e operator or lo ng
distance, but this op tion was
beyond our means. None of
our members had any digi t al
de s ign e x perience, so I
dec ided to attack the prob­
lem with my limited ex­
perience wi th d igital ci rcui ts.
The circuits which appear in
Figs. 1 and 2 were the result.

It may not be the cleverest
or best way to do the tr ick,
but it is si mple, sttaigt nfor­
ward, uses common TTL
devices (as they're the o nly
ones I knew anything abou t ),
and works. If a one or a uro
is dialed as the first d igit , the
patch is automatically d is­
con nected. Th is preven ts
d ialing the operator , direct
dial long distance, and direc-

Fiq. I .

would try to use it. This
co n ti nued incessant ly for
severa l weeks.

We co uld have lived with
these problems, as the patch
had an au to mat ic disconnect
which would turn the patch
o ff after a preset time if there
was no one wit h a tone pad
mo nitoring. However, our
"friend " began turning the
patch on, diali ng the oper­
ator, and then disappearing.
We realized it wouldn't take
much of that before the local
telephone company (i nde pen­
dent ) would take a disliking
to o ur operatio n. It was
a ppa rent , also, that our
"friend" could begin d ialing
long distance numbers and
run up a nice telephone bill
for the club. The mal icious
incidents became so frequent
that it appeared that we
would have to remove the
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Autopatch Digit Suppressor

-avoid huge phone bills!

S ince our local club is
small and operates wi th

rather li mited funds, we were
slow in getting a repeater on
the air to serve o ur area.
Afte r the repeater was on the
air for several years, the cl ub
members were anx ious to
have an autopatch, but it was
only after we received pledges
to pay the phone bill that we
felt the club could afford this
luxury. So, it was with great
anticipation that we began
installing our newly pur­
chased autopatch.

To our dismay, wit hin an
hour afte r we began installing
a nd adjusting the patch,
mali cio us interference began
to come in th rough the reo
pea ter. Someone with a
touchtone pad was turning
the patch on and just leaving
it on and was turning the
patch off when someone
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Pa rts L ist

NE 567
0 .47 uF
10 uF
1 o f
.1 u F
1 N9 14
10 k t r tmpot
4 .7k
2.2k
toe. 10 t urn pot
5k
8 n .2k miniature audio
% 7400
J.It 74 74
7430
116 7404

ED ITORIAL BY WA YNE GREEN

places a high on the Q o utput
and the inputs of U22 and
U23. This preset state of U24
will remain until a high is
received at the clock input.

At this time the patch has
been activated by the .. tones,
and , if the tones for either a
o ne or zero are no w received,
the o ut put of U18 or U1 9
wi ll place a Iow a n the input
of U21. The o ut put of U21
will be high, an d, when th is
high is applied to the input of
U23, along with the high
fro m U24, the out put of U23
(patch-inhibit) will go low,
turning off the patch.

If, however, the first tones
received after act ivat ing the
patch are for a 2, 3, 4, 5, 6, 7,
8, or 9, then one of the US
through U15 NAND ga tes
will have a low output, which
places a Iow an one of the
inputs to the Svin put NA ND,
U25, A low inpu t to U25
gives a high o ut , which is
inverted by U33 to a low,
This low applied to the input
of U22 gives a high out to the
dock input of U24, reversing
the logic o n the Q and 0
outputs, leaving a Iowan the

U1 t hro ugh U7
Cl
C2
C3
C,
0 1,2

R'
R2
R 3, 4 , 7
R5
R6
T1
US through 03
U2.
U25
U26 through U34

from~ 103

of 13 study mater ials for the classes.
This is nOI a commercial pitch, just a
recognition of Ihe work of outstand·
ingclubs.

SEND CARD. GET LIFE
If you had anv idea of how expec-

Q output. This resu lts in a
h igh out of U23 to the
patch-disable ter minal of the
patch.

The state of U25 will not
change (lock ing a high o n the
o ut put of U23), unless the
dock input returns to a low
and then goes high again. This
cannot happen unless U24 is
preset again by a Iow an the
preset pin, because the low
on the Q output is applied to

tant ly some adwnisers wait for news
from us that you would like to tvYe
their catalog or literatu re, you 'd never
let a 73 MJl9dZj~ get ooto your shelf
without first sending in the Reader
Service card.

Just inside the back COI/er of each
issue of 73 is a page with two cards on
it. You are supposed to tear out

•

Fig, 2.

the input of U22, lock ing a
high on the clock input of
U24, The next digi t received
cannot affect the stale of
U24 , and , si nce there is a low
latched o n the inp ut of U23,
a o ne or zero can now be
received wi thout" causing a
low at U23 's output. When
the i: tones are received to
disconnect the patch, a low
on the preset o f U24 results,
returning U24 to its original
state.

Adjust ments
Each of the NE567 tone

decoders was tun ed to the
proper frequency by co n­
necting a frequency counter
to pin 5 of the NE567s and
adjusting R5 until t he
counter showed the proper
frequency for that decoder.
Then R1 was adjusted so that
the NE567s would decode
consistently , wi th the volume
cont rol of the repea ter 's rc-

one of these cards. circle the numbers
which are keyed to the ads, and mail
it in. No one wi ll be upset if you also
use the card fo r a subscrip tion or fo r
ordering books, tapes, etc.

In order to further impress upon
vcu the importance of coosummat ing
th is n'qu ired bit o f reader duty. ......,
are 90ing to tvYe a drawing each
month from the cards ret urned. The
winner will get a life subscriptioo to
73. With this bounty available.
perhaps your subcoMcious mind will
work this OYer and keep you from
getting to sleep before you've f illed
out the card and returned it.

The advertisers put a lot of start> in
reader reply response. so propitiate
them .. . c ircle away ... mail.

' 0 .o,,~_

, ~ ~ , e lT

n." 'UL
or ouTO
"'Tt~

celver set in its normal oper­
ating position.

This devi ce has consider ­
ab ly reduced the anxiety of
the repeater committee and
monitors and was well worth
the less than S20 it cost. •

Pans Needed

Resisto rs (Yo WI
4 .1 k
2 .2k
5k
Capaci tors
.47 uF 1
,1 u F 7
, o f 7
10 uF 7
IC,
NE567 7
7400 •
7404 2
7430 ,
7474 1
T rim pet$
'Ok 1
10k , 10 tur n 7

0""'"
1N914 2

Tra nsformer
8 n, 2k audio 1

NOVEMBER WINNER

Did vou miss the "Electronics
srucv Guide" in our November issue?
If vou did. you also missed t he best
article of t he month. accord ing to our
readers. As the winner of our Novem­
ber popularity poll, Ken Wilson of St.
Louis receives from us a bonus check
for Sl00, in addition to his normal
..-ticle P3Yment. A typal letter prais­
ing Ken's piece can be found in this
mont h's " Letters" column. but re­
member that such missiW1 are not
counted as votes. To can a ballol for
your favorite article, simply fill in the
appropriate blank 00 our Reader Serv­
ice card (aft er you circle your requests
for info from advert isers) and send it
in. You' lI be do ing yourself and your
fauorite author a favor.
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Jame! C. Chapel W9 HDA
2349 WiggjnJ: Ave.
Springfield lL 62704

-pound foolish!

Surplus Adventures

O ver two years ago, a
friend at work told me

about getting on the U.S.
Government surplus sales list.
He was even kind enough to
give me the back sheet from
one of his many catalogs. I
filled out the fo rm and
waited.

After abou t th ree weeks, a
form arrived, along with an
accompanying boo kle t of
explanation. The range of sur­
plus is amaz ing - from dental
chai rs to typewrite rs, from
army jeeps to magnetr ons.
After selecting my area of
interest - mainly electronics­
related equipment - and also
selecting geographic areas of
interest, I returned the form.
It wasn 't long before catalogs
from Ogden, Memphis, and
Columbus started arriving.
Each lists several hundred
items or groups of items avail­
able at various military or
defense storage areas within
that Defense Property Dis­
posal Region . For example,
Columbus takes in some of
the east, most of the north
central states, and even some
of the near west. Keep in
mind, in fil li ng out the form,
that if you find an item of
interest, you bid on it , an d
you win , you must pick it up
yourself or hire someone to
pick it up. The government
does not ship or arrange ship­
ping.

126

The bid list, besides giving
the location and general des­
cription of the equipment,
also indicates the condition
(good, fair, poor, used, or
new, and re pairs needed or
parts missing if applicable).
The condit ion can drastically
in fI u ence the bid price,
making that point an impor ­
ta nt conside rat ion.

Af te r receiving a fe w
dozen pamphlets or ca talogs
desc ri b ing the items of
interest, mainl y a good AM
signal generator, I decided to
get my feet wet. I proceeded
to bid on a signal genera tor in
Kinross, Mich igan . I also bid
on a u nit in O maha ,
Nebraska. As it turned out,
the govern men t sends to all
bidders, whether high o r low,
a list of all winning bidders'
names and addresses, and the
amount they bid. Fro m this
list , I found ou t I missed by
$10 in Mich igan and was $30
low at O maha. Th is list is
very helpfu l even if you lose,
since it gives a good indica­
t ion of the going p rice of a
unit at that locat ion.

After severa l additional
bids with out any success, t he
un it I rea lly wante d appeared
at McConnell Air Force Base
- an ASM-44A in good con­
di tion and packed . Having
had the going prices a t several
similar sales, I added about

$20, plus $1 to be just over
an even amount.

A week after the bid
opening, my notice of award
arrived, along with the bill for
the remain der of the amount
due. With the bid for m, it is
necessary to include at least
a 20% deposit of the total
amount bid. I quickly sent
the check bac k to Columbus
to insu re my purch ase of the
" new" signal generato r.

The government gives suc­
cessful bidders one month
after the award to pick up the
equi pme nt. Since McConnell
is at Wichita , I came up with
the idea of having a fr iend of
a fr iend pick up the genera tor
and take it to the airport fo r
air freight shipment. Un­
fortunately, the friend's
friend had changed jobs and
left town.

Next came an ad in the
mail about a directory of
pac kers and shippers at major
bases and storage areas. Away
went my check, and bac k
cam e the boo k by return
mail. The directory didn't t ell
much more than the yellow
pages in the Wichita phone
boo k. It was o bvious that it
wo uld req uire severa l phone
calls, and even t hen it was
questionable what I would
get in the way of service.

Out came the road maps
to see how I wou ld drive to

Wichita. It calculated out to
450 m il es each way , but it
was all interstate or toll road.
That would mean a t least two
days off work , plus a night's
lodging and at least 4 or 5
meals on the road. skipping a
meal or two. That cost, with
the driving expense or even
by renting a car, didn't look
too appealing. Time was
growing short , with only a
week and a ha lf before the
generator had to be picked
up.

A call to the local airline
showed there were no con­
necting flights tha t wo uld get
me to Wi chi ta fro m Spring­
field and back all in the sa me
day . Another call to anot her
ai rline discovered a morning
night from St. Louis to
Wichita an d a return flight
back to St . Louis that late
afternoon. Everything looked
fine, until I checked for reser­
vations on the only day I
could go, a Wednesday. I
could get there but was wait
listed on the return, the o nly
flight at that time back to St.
Louis. Well, I picked up the
tickets, wai t listed or not, an d
prepared to gel back some­
how.

I told the boss I was taking
off a day on vacat ion that
Wednesday, and proceeded to
stu dy maps o f Wich ita. The
airpor t is on the sout hwest
side, and the base is on the
southeas t side about 18 miles
fro m the airpor t. About the
only thing to do would be to
rent a car when I got to
Wichita. A cab (with the wait­
ing time) would be astro­
nomical.

The day arrived and I
drove to S1. Louis. Every­
thing looked fine until it
started to snow . The schedule
was such th at I had about
four and one half hours be­
tween scheduled arrival and
scheduled departu re. Tak ing
no su itcase and only one day
offic ially off work, I began to
perspire as th e snow con­
tinued to co me down.

The plane arrived, and
about that time the snow let
up. Before long we were air­
borne, and I began to see the
new signal generator at ho me



in the lab . Arrival was pretty
much on rime. Having no
baggage, I hastily proceeded
to the rental car agencies.
One agency had no line and
the best rates, so I quickly
found o ut why. They also
had no cars available. A quic k
review o f the other agencies
showed o nly reserved cars
available. With only $19.47 in
my pocket, I knew a cab
wou ldn't be possible. Again,
that warm feeling. Just then
the attendant at the first
rental agency called . me. She
unexpectedly had had a car
turned in, I was in bus iness:

The time to the base was
only ab o ut twenty-five
minutes. Upon enteri ng the
base, I asked the security
guard th e directions to
property disposal. He sent me
to a large, impressive-looking
admin istra tive bu ilding. When
I told an o fficer in the first
office what I Wa5 look ing for,
he scratched his head and
informed me I was o n the
wrong end of the base. The
lOt per mile fi gures started
clicking in my mind . How­
ever, he drew me a map and
away I went with the ren tal
odometer clicking.

Everything went fine until
I ended up in the officers'
housing project with a bui lt­
in school. Next, back to the
near est guard house, where I
was informed I should have
turn ed right where th e quick­
ly-made map went straight.
Within eight minutes and an­
other dollar o n the rental car,
I found the disposa l center,
an old q uonset-type building
way OVer o n the far corner of

Ham Help
I've found a friend who must use a

"talk-board." Some people simply
cannot fOllow as she po ints out one
letter at a time. She wants an LED
version.

It is possible to use a ncmenc
character d isplay in a passable alpha­
bet display, 00 yo u have someone
amon9 your readers who mi9ht take a
handful o f ICs and slap together a
simple reado ut?

I believe a lwo·d i9it code would be
possible. it a character-by-eharacter
app roac h _re used. If she sketched
each character . bar.bv.bar , a simpl er.

the base. All was fine now,
exce pt everyone in the three­
person office was out to
lu n c h . After about 10
minu tes, everyone returned.
The paperwor k was com­
pleted, and I was taken to an
a djoi ni ng bu ilding where
typewriters, engine parts, and
tools lay along the aisle . Here
it was at last, the signal gen­
erator. A quick examination,
and it looked like everythi ng
was in order. The property
disposal offic ial helped me
load the generator (i n its huge
case) into t he car. It was so
large and heavy with the case
that it wouldn 't fit in the
trunk . The only place it
would fit was on the front
seat ne xt to me. Well, missi on
n earl y accomplished if I
could get it and myself on the
plan e that afternoon.

Back at the air port with
plenty of t ime to spare, I
decided to look thorough ly at
the uni t. It loo ked in reason­
ably good physical shape, ex­
cept for the tag that sta ted
"repairs req uired, repairab le ."
After a look through the tech
manuals, it looked like an
interest ing piece of eq uip­
men t , even if it was 17 years
old and in need of repair.

Since it was well past
lunch , I deci ded that I
certainl y needed something
to eat and tim e to plan the
nex t step, getting the gen­
era tor on th e plane .

After a tasty sandwich and
pie for desser t, I decided that
the firs t approach would be
to check the generator as
baggage . After all, I didn't
have a sui tcase and the unit

but ted ious approach would do ­
li9ht numbered ba rs, t hen advance 10

next charac ter.
If anyone is interested, I' ll send his

name to her and she will correspond,

Bob Run W9NWV
C.L. H. Home

Box 98
Walwor th WI 53184

Help! When you got me interested
in RTTY , you did n't tell me that most
o f Ihe machines _ re bu ilt before I
was. Wo uld you plea 5e he lp me loca te
a pair o f 3238 lubes and an NE42

was in a sturdy shipping case,
The bid desc ription had
stated 100 pounds, but that
had to be wrong. Besides,
may be I could find an airl ine
agent who didn 't mind a little
heavy baggage.

A redcap was fou nd and
t ipped fo r his help in getti ng
the un it to th e check-in
counter. A look at the scales
showed, gulp, 100 pounds,
After 10 minutes of "dis­
cussion" with th e agent, he
talked me into going air
freig ht. He wou ld even
arrange to have it t ran sported
to the air fre ight building a
half mile away , Over to the
frei ght terminal for the paper­
work to get it shipped. After
supplying all the informat ion,
I was infor med that it would
be on my plane, assum ing I
got on.

After turn ing in the car, a
check at the airline coun ter
was mad e. There was no
pro blem in my gettin g to
Kansas City, bu t I still didn' t
have confi rmat ion o n the KC
to St. Louis section. I decided
to give it a try , knowing that
my newl y-acquired generator
would make it even if I
didn 't . Fortunately , the KC
sect ion was well over-reserved
and I was able to stay on to
S1. Louis.

After arriving there, it was
over to the freight offi ce to
claim my " pri ze," The yo ung
lad y there info rmed me tha t
my package was no t o n the
flight and there of cou rse
were no more flights that
evening. I had no choice but
10 arrange transfer upon
arr ival to the local airline

tube for my Model 15 po_r supply?
Alw , -errv SWLing" 173. Sepl.,
19 771 was great, if you live in N_
Jer!IeY. Ho w about for lhe west coast?
A good strong 60 wpm Eng lish news
stanon m ,ghl kee p the XYL from
tak ing an eight-pound sledgehammer
to rny green keys.

RTTY is rea lly a lot of fu n and my
thanks to 13 for getting me started,
The re's not much entertainment here
in the Mojave Desert and wait ing for
th e 20 mule team to bring the wire
and generato r to power a RTTY unit
i$greilt fun .

T. A. Nupp WA6W FK
13597 Gilbert St.

N. Edwards CA 93523

I need .::hemat ic$ for an Ameco 2

serving my home ci ty, and
drive back home with an
empty t runk.

The local air freight office
was to ca ll Thursday upon
arrival of the box . Since I was
away on business Thursday, I
rushed to work o n Friday to
check my messages, but no
call fro m the terminal could
be fou nd. I proceeded to call
them, but no grey box, as I
fondl y called it, had arri ved,
At that poin t I was read y to
collect the insurance on the
box , hoping it had been lost.
Just before noon I called
again, and the grey box had
" just arrived." Afte r parti ng
with some more cash, the
grey box was finally mine.

Most of Saturday and
Sunday were spe nt checking
out, repairing, and cali brat ing
the ne w purchase. As it
turned out, the repair was
very minor ~ a shaft o n the
a mplifier tun ing capacitor
had slipped and it was a
rela tively simple and quic k
repa ir. Calibration, cleanup,
and just plain look ing took
most of the t ime.

After all my adventures,
you may ask, " Was it worth
it ?" After totaling up all my
bills, incl uding redcap , rental
car, gasoline, parking, and air
freight, it sti ll came out to
$150 less than the co m­
mercial dealer 's price (FOB
his location) . Right now, I am
bidd ing on a du al tr ace oscil­
loscope, bu t this time it is
close enough that I can drive
there and back in one day,
hopefu lly . The lette r of
award just came. I'm off to
Omaha ! •

meter converter, model CB-2, and
Tecraft T R·20/ l 44. PTR·2, CC·144.

Bill MOllenhiluer WA2FFZ
80M 3, RD 1

Glas$boro NJ 08028

Help! I need a schemat ic o f an Eico
Model 425 oscillo sco pe. Manufacturer
hasn't been able to help .

David R. Wi lks WB5ZRJ
2004 Lakehill Lane

Plano TX 75023

I need (lI1 operator's and service
manual and schematic for an Eico 753
Tr.·Band SS8/AM/eN transce iver,
Can anyo ne help?!

Tony Renna
PO Box 391

Ft. Jonel CA 96032
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-10 kHz steps, no less!

TS-700A Calibrator

David F. Mi1Jer K9POX
7462 Lawler Avenue
Niles IL 60648

O wning a radio like the
Kenwood TS·700A with

full two meter coverage and
all mode operation brings a
new pleasure and convenience
to operation on that band.
The VFO rivals a c rystal in it s
stability and the opera ting
ease of the radio leaves little
to be desired . .. except for
the foll owing. The TS-700A
utilizes a 10 MHz crystal for

calibration purposes; the
crystal oscillator is then
divided by ten to 1 MHz, and
then to 100 kHz by the
action of two TTL 7490 ICs
in series. The system works
well and puts a great deal of
circuitry into a very small
space, but why stop there?
Since most repeater inputs
and outputs are not on 100
kHz increments, but rather
on 10kHz points within
t hese 100 kHz segments,
why not add just one more
7490 decade divider IC and
e n d up with calibration

points right on the repeater
input/output frequencies? It
isn't all that difficult to
accomplish and will pay
dividends for many QSOs to
come! Even if you're a dyed­
in-the-wool SSB advocate, the
vastly increased number of
calibration points offers a
distinct advantage in knowing
exactly where in the band
you are a t all times. The
modification to be described
has been made in two differ­
ent TS-700As, mine and that
of K9GBG, and the resul ts

have proven to be more than
wort h the effort involved.

Because of the compact­
ness of the circuitry in this
rad io, the approach used was
perhaps a bit unorthod ox ,
but it ended up looking very
neat and the operation is FB.
Rather than adding another
circuit board (which could be
located directly in back of
the calibrat ion board) , I
chose to make it easy on
myself and simply "piggy­
backed" t he additional 7490
IC directl y on top of the
present 1 MHz to 100 kHz
divider IC designated as Q5
on the marker uni t boa rd
(calibrato r b oa r d ) No.
X50-1280 -00. The five
ground connections on the
new IC, wh ich I call Q6, are
carefully soldered directly to
t he corresponding pins on Q5
(pins 2, 3 , 6, 7 , and 10),
giving the new IC (Q6) plenty
of mechanical support. The
Vee (+5 V dc) is also picked
up from the " host" IC (Q5,
pin 5 ) usin g a steady hand,
low wattage iron with very
fine lip, and as little time on
t he IC pins as possible . Pins 4,
8, 9 , and 13 on t he new Q6
are not used and should be
clipped off a t t he point where
they widen ou t near the body
of the Ie. This leaves but four
more active pins to be tied
down, and they sh ould be
bent straight out, 90° from
their original position, at the
point where they widen out.
or these four remaining pins,

Calibrator board foil layout (bottom view) from TS-700A
Service Manual before modification.

•

0 re 9 10 11 12 13 1<
C8 2P
---II- I Q5

..,a t' ~. 1.10
0 U 6 5 4 3 2 1

•
".". ~" ..,.. GND

0 01 re 9 10 11 12, ." ,
'--J

I:r ',f.L
MKR

~
.s \I t> t; II

\ 10o< .. e , CAe... 0""'"

Addition of 7490N IC Q6 to TS-700A Operating Manual.
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the fun ! I thin k that you 'll
agree that, like the TS-700A
itself, you'll wonder how you
ever go t along without it !
High accuracy markers every
10 kHz makes an alread y
except ional transceiver even
more so . •

,-- QG. P'N 11

r-r-' Q " PjA,J 14

c a
81'

<IU-1280-00)

0 rs
i

IMO 05
0 lZ 6 5 4 3

GND
0 rs .

'" 01 9 10 11 12 13 141
"",Q

I 04 IMKR 0 '"o N cr
WI' 0 11 6 ~ tl

Calibrator board foil layout (bottom view) from TS· 700A
Service Manual after modification.

in ternal calibra tor as long as
reasonable care has been exer­
cised in handling the board
and you've stayed away from
the t rimmer ca pacitor desig­
nated TC-l. Once you 've put
e ve ry t hing back together
again, it 's all ove r except for

ca n be rerouted to pin 14
(input) of new Q6 using a
short piece of hookup wire
(see ph otos of completed
modificat ion). Another sho rt
length of hoo kup wire will
connect pin 11 (output ) of
new Q6 to the output
c o upling capaci tor, wh ich
should be increased in value
to 82 p F (use a disc ceramic
of at least 100 WV de). Th is
change puts the level of the
new 10 kHz markers on a par
with what you were used to
before this mod ification . I
also added another 0. 1 u F @

100 WV de disc ceramic from
+5 V de to ground as dose as
possible to pin 5 of Q5 (on
the foil side ), inasmuc h as
TIL ICs do tend to generate
q uite a bit of noise and it is
so easy to add this extra bit
of insurance at this t ime.

That 's all there is to it ; the
modi fi ca t ion when done as
sho wn will not affect the
accu racy o f the TS-7DDA

1 and 12 are easy - simply
run a sho rt len gth of hookup
wir e between the m and
noth ing else. We now arrive at
the " inpu t," pin 14, an d the
" outpu t," pin 11, of 06.

Everyth ing up to this
point ca n be accomplished
merely by removi ng thc
bottom chassis cover from
the TS-700A, but now we
must take o ut the four screws
that hold the calibrator board
to the chassis bottom fra mc
and turn the board over, care­
fully. First, remove the 2 pF
m arker ou t pu t coupling
capacitor CS_ Carefully score
the prin ted cir cuit board foil
as is self-explained in the cir­
cui t board before and after
photos, and remove the foil
between the pads. I've found
that an X-Acto knife works
well fo r this sort of su rgery;
hea ting the foil with an iron
after scoring wi ll help to give
yo u a clean liftoff. The out­
put of Q5 is now isolated and

Front view photo o f calibrator board after modification. Rear view photo o f calibrator board after modification,

C O NTESTS
from page 23

Slarts : 1500 GMT
Ends: 2200 GMT
Sund..,- , M¥ch 5
Starts: 1500 GMT
Ends: 2200 GMT

Thts will be thl! first U.S. SST V
contest . It has eeee o rganiZed bv R.
Brooks Kendall WUK F, DilYl! Ingram
K4TWJ. and Wayne Green W2NSD/l ,
73 Maguine.
BANDS:

AU author ized frequercies with in
the 3 .5, 1.0, 14.0 . 21 , and 28 MHz

bands. Slow scan act ivity c:enteo.
around the follo wing frequencies :
3845, 1111 . 14.230. 2 1,345, and
28.680 kH.l. Outside the Americas.
act 'v,ty o n 40 and 80 meters occurs
lower in frequency.

EXCHANGE:
EKchange of pictures should in­

clude: cal lsigns. RST report, and c0n­

tact numbl!f. S1art ing with 001. The
contact number is irre~iw of tre
band!s) used. Note: FCC rules require
SSB/CW exchange of callsigns bV U.s.
statiom. Do not include contact num­
eee.

SCORING:
Score one 11) point per contact on

3.0. 14.0. 21.0 MHz bands, and liw
(01 poin lS per contact on 1.0 and 28.0
MHz bands. T~ is • mul tiplil!f 01
ten OO! for each cont inent. Score
eight 181 points for each country
(A RRL Itstl. T_ ntV 1201 points for
each contact wo rked through OSCAR.
The same contact can only be worked
once on each band.
LOGS:

Logs should contain : date IOd time
0 1 contact in GMT, band, callsign.
report IRSn sen t and recl!iVl!d, ceo­
tact nu mbel" sent and received, points
and multIpl ier per cont act. final !COre.
and vour signature of the log. Logs
must be postmarked no later than
M,;,rch 3 1, 191a Send logs to: R.

Brooks Kencen W1 JKF . 10 Stocker
St. , Saugus MA 01906. o r Dall'l!
Ingram K4TWJ. Eastwood Village
1201 sc., Rt . 11 , 80x 499. Birm ing­
ham A L 35210.

A complimentary two-veif -..b­
scnpnon 10 73 Magazine and a cer­
ti ficate will be awa rded to thl! top
scorer. A certificate will be awarded
to the top scorer for the most ecee­
tries worked. Certifica tes will be
awarded to those who hiIYl! worked all
can ZOnl!'5 Zl /K1 th roultt W0/1(0_
Awards and certificates will be pre­
sented at Dav ton HamYl!nl ion. If
winners cannot be present. awards and
cernfcare will be mailed to thei r
QTH. Contest results and photos will
appear in 73 Magazine!
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Richard Dundon W7RG
25230168 Pl. S.E.
Ken! WA 98031

- protection for

your two meter lightning rod

Keeping the Zap

Out of the Shack

you want a low rf loss de
path to ground at all times,
here's one approach which
works and is easily con­
structed, at a minimum cost,
with no insert ion loss.

Simply put, use a cou ple
of ferrite beads {the large
ones} around a piece of no.
12 or no. 14 Wire, and you
have it. Amidon markets a
series of 43-801,73-801, and
64·801 beads which will
handle a no. 12 wire through
the center. The no. 43
material covers 50-200 MHz,
no. 73 material covers 50
MHl and down , and no. 64
material covers 200 MH z and
up.

Pick two beads to suit
your frequency of operation.
Drill a 3/8"·diamele r hole in
the center of a femal e
coupling. Solder a piece of
no. 12 (or no. 14) tinne d
copper to the exposed center
conductor of the coupli ng.
Slip the beads over the wire,
down as close as possible to
the center cond uctor of the
cou pling. Form the wire over
the beads to the outer surface
of the coupling, and solder to
make a good ground connec­
tion.

Note that the "N"-type
cou pling usually has gaps
between the insulators at
each end of the coupling and
allo ws easy access to the
center conductor for sol­
dering. However, if the in­
sul ator IS solid and con­
tinuous, a little more effort
will be required to expose the
center conductor.

An alternative (I di d not
try it) cou ld be to use a
coaxial "tee," remove the
male pin, and substitute a no.
12 wire with the beads
sli pped inside the male end.

I recommend a good braid
ground to attach directly to
the modified coupling (use a
tubing clamp) to minimize
any st ray current flow
through your rig.

In my installat ion, there
was no identi fiable change in
power level or swr between
the modified "ginderspatch"
and an u n modified
coupling. -

W ith the t remendous in­
crease ' in 2 meter and

up activi ty , many amateu rs
are upgrading their antenna
systems and installing them
higher and higher. A common
install ation found in all areas
of the country is a single or
multiple 2 meter beam array
to pped with a 2 meter mod­
erate-gain vertical. Of course,
th is vertical inevitably be­
comes a very good lightning
rod - that 's where the trou­
ble starts.

Most verticals are not
mechanical ly or internally
grounded li ke the plumber's
delight beams. Therefore, any
atmospheric static (t.e., rain,
snow, or just good old light­
ning) has nowhere to go
except down the cente r con­
ductor of you r coax, right
into your nice mult idollar ri g,
and zap!

If you ground all your
anten nas after each operating
session, this article is not
necessarily fo r you. But, if

"'"

00 '4 "'Re

Fig. 1.
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Dealer programs
NOWavaiiable 1

Master Charge
American Express

Visa

Dealer Program s
NOW Available

P r ices FOB Medford
M A . MA residents lldd 5%
sales ta x . Min im u m $3.00
for shipping & hand ling o n
all o rders.

TUFTS
CATALOG

INDEX

Zip _

AI d a _ 30
A lpha _ 2
A ME CO _ 19.26
Antenna S p ec ia lis ts - 1. 2
A R R l _ 4
Asta t ic _ 1
Atla s - 16. 24
A vt lC - 3 0
B&W - 28. 29
Bi.d - 26
Bo mar _ 4
Callboo k _ 1 3
CDE _ 30
C ES _ 3 0
C I A _ 2
COv....eraft - 21
C ushcraft - 8 , 9
Data S ig na l - 21
D e n t ro n - 4. 5
D ra ke _ 5. 10, 11
ETO _ 2
F inco _ 2 2
Ha m Kev - 1 5
H I- O - 27
Hultler _ 16
H vG a in - 1 . 20. 2 1
lcom - 17
J MR _ 3
KDK - 2
KLM _ 1 2 . 24
Kenwood - 27
l arsen _ 29
M F J - 1 5
M ic.owave Fill", _ 26
Mor G a in - 13
Mos ley - 12
Ne wltonic s - 16
N PC - 23
Ny .. Vik ing - 13 , 2 1
O K Tools _ 27
Rohn - 22
Sams -1B
S hu re- 1 7
Slinky _ 1
SST _ 2 1
S ti n ger - 2 2
Swan- 3. 4
T E E/ A X _ 7
T el a" - 6
T empo - 2 4
T.eto _ _ 30
Te n T K _ 19
T PL _ 3 0
Tr ip lett - 23
T. i Ex _ 2 1
Va n Gorden - 2 7
V HF Eng _ 14
Whon- 2 5
W 2AU _ 2 6
W2 VS - 26

__..::....I_...:V~M=.::.U - 1. 13

c .-=:-,.--- ..."
'~I '" ... ,..,,, -~,fA I I~'- - " ~

.•,.... .....~_." ....,,... ",..,,,_. '. '!>
r:

SL INKYI $43.95 Kit A LOT o t antenna
in a LI TT LE space New Sli n k v(B)d ;pole o

with helical loadi ng .adiates a good
s;gnal at 111 0 w8lOelen gt h longl

~ ro ~
'....,." ...".. .... ,~ . ,., ....- - -

• t~.. .-.""..... _IOI1S. 00 . 120_ ~_~_

.. ..., _ .._ ... 1010 _ ° no ~ ~ "',._c~

_ C1 • _ ... _ _ ... ooc.. 1 _ "".,u_ 0 _~~.................... ... .. .,..",.""'__ 0_5__co.", 10,1'5.00 120__ ° """',,__
_____ ~_.. _ _ .... , _ 0 ...

. ,'1, ._" '"' . -.-.. ..,.-..- ...- .---_...__ ~ ..
IOGS8 __ Ucoeo ~1'S'.-.- s_~ __-XF 30D F M Filter '0

AUX /SW C rvstals 5
RF P101 RF Pr o c . ( F U 0 1) 79
F Ll 01 SIS 160-10M XMTT R 649

VH F FM & SSB XCVR
FT221 B 2M F M MObile XCV R $3 19
FT2 21 R 2M AM/ F M/CW/SSB X C VR 6BB
FT620B 6M AM/CW/SSB 365

$799 PB1424 Marker Unit620B 25
7 59 F T221 Serv ic e Manua l "699 I'v1O BI LE MOUNT BRACKETS
4 79 MM B-l F Tl Ol 23
23. MM B·2 F T·2A 23
275 MM B-4 620B. 221 301 23
12 5 MONITOR TEST EQUIPME NT
25 V0 100 Monito. Scope $246
6 4 VPl50 Dummy lo a d Watt Met.... 78
' B VC601 D ig . Reado ut 101 /401 ,.9
79 VC221 Dig_ Rotadout 2211221 R ,"
4 0 FR EQU E NCY COUNTE RS
40 VC500J SOO MHZ 1 0 P PM 23.
50 VC500S 500 MHZ 1 PP M 399
79 VC500 E 5 00 MH Z 0 .02 P P M 537

" M IC ROPHONES - M ISC El LANEOUS
499 V H55 uc. z He a d p ho ne "YDB4 4 H i- Z Ba se Mike 29
559 VDB44 L Lo-Z Base Mik e 29
750 V 0 8 46 HI ·Z Mi ke 101 E X /40 1 B ' 6
769 VMB6 Lo- Z Hand Mike '6
935 S P4 0 1PB Speak e r/Patc h (4 0 1) 59

XF 31C 6 00 Hz CW F il ter 40 1 40
34 FRG · 7 Receiver

" 9 1 to 9 $315
17 1 0 t 0 2 5 3>5
49 26 to 4 9 3 "

'65 50 and u p 3> 5
rae QT R-2 4 World O oc k

'" 1 109 3 0
10 t 0 2 5 30

23. 26 to 4 9 3 0
263 50 and up 3 0
25 FT·9010M $ 1299
4 0 FT-90 1D 1149
40 F T·901D E 1149
45 F T·90 1SD 111 5

599 FM Unit 40
749 A M or CW F ilter 40

24 Keve. U ni t 40
25 Mem ory U n it '"20 D C· O C 5 0

CallName _

Address _

City, State _

Order:

a Check enclosed a Visa a Master Olarge a Amer ican Express

Credit card # _

Signatu re Card ex pi ration date _

ASTATIC
MICROPHONES-8-

R UBBER D UCKIES

No. 269 - F it s Standard . Mo torola. H y G ain $8.00
No. 274 - B NE Ba se •...•... .. . . .. ..•. ..•....... $9.00
No. 226 - T N C Base Wilson !l Wat h .. .. .. . . . • .. . $ 10.00
N o. 228 - uF" Bas &: Wlll,on 2 Watt &: Tempo $ 10 .00
No. 273 - SO 239 Base . Ke n wood. Drake $9 .00

HY-G AIN'S
MODEL 269

Con t inuou sly load..d V H F ant ..nna d e signed fo r portable
and walkie-talkie applieations. Constructed to w ithstand
ro u ch h andling, compleu-Iy insulawd with speeial vinyl
eoatina: , it can be ben t at a U a nPes w ithout d estroy ing or
crackinl protective f inish. Cannot be a oeid ..n tllll y short ed
o ut.

Radio Electron ics

TUfTS

~ • , . " . ,. ~ ',

iW~ Ei~ l!J
'~-., --- _...--

-- , -~ . .,. . -0 - . - - -- - - •

209 Mystic Avenue
Medford MA 02155
(6171 395·8280

FREE Gift With
Ever!! Order!

v-0301
;P120
I(F90B
I( F9 0 C
( F92A
: R l 0 1S
:Rl01SDig
: C 6
: C2
: Mo l

16O· 1 0 M X CVR
160-10MX CVR
160-10M X C V R
Linear Amp lif ier
6 M Transv ert er
2M Tra nsverter
Ex te.nal V FO
Speake.
Speake. /Patch
Cooling Fan
RF Proc . EarlV 10 1E E
600 Hz ON Fill..
AM F ~t ....
DC·DC Convert.. ( E X)
RF P.oc . Late l 0 1E E
FT1 0l Setvice Manual
80- 10 M XCUR 4 0 W Pep

All. SO LI D STAT E T R A NSC EIVER S
FT3 01 S 160- 10M 40W PEP
FT30 1S Dig 16O-10M 40W PE P
FT301 16 0 · 10 M 2 4 0 W PEP
F T 301 D ig 160-10M 24 0 W PEP

ACC ESSOR I ES
52 Lo w Pass Filte r
Ant . T uner
Ex t . Rel av Bo "
Phone Patch
Wide Band SSB/CW Amp.
V'D
AC PIS FT301/ 3 0 1S
AC PIS w /c:lock and

CW Identifie.
MonitOr Sc ope
Speaker FT301 f22 1R
AM F il t er
FMFilter
SSB & Proc . F lite .
16O·2M/ SW RCVR
160-10M/ SW RCV A
6M Converter
2 M Convert ....
F M D etecto r-_._ -

FF DX 50
FC30 1
E R B
:" L3 0 1
" U l 0
=V30 1
=P30 1
=P30 1D

F T 101 E
FT101 EE
F T1 01 E X
F L2 10 0B
F T V6 50 B
FTV 2 50
F V1 01 B
SP10 l B
SP10 1PB
F A-9
R F P1 0 2
XF 3 0 C
XF30B
DC '
R FP1 04

SILVER EAGLE - $69.95
T· U G 8-D1 04. t.ansistOl"ized . , ..• . . .•• . . • . • . $48.60
T-UG9-D 104, "Silver Eagle:' transistorized .. $69.95
UG·0104, ce.amic or crystal • . . .•. .•• . .••• . $42.60

Tufts Radio Electronics. 209 Mvstic Avenue. Medford MA 02155. (617)395.8280
TC·'

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155.16171395-8280
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Featuring a 5/B wa velengt h t aper ground
sta inless steel whip, th is antenna provides
except ional performance with t he exact
appearance o f a convent iona l broadcast
rec eiving antenna. The DURA-eONTM
p lated whip reduces power losses to deliver
more signal. When used wit h ASPR6 19
coupler, t his antenna will allow simul­
taneous use of both two-way and broadcast
radios. Stub tuning provides 2.5 MHz band­
w id t h for multiple channel use . Sw,vel base
may be mounted on surface with up to 350

slant. Sp ecify frequency when ordering.

First withSSB HF DigitalTuning. is ontj the beginning
of what the amateur gets from the CIR Astro 200.

2 Mel81'S VHF Disguise
ASP5-74 8 (most canl ; ASP$-798IFord , Mercury)

ASP R·788 IChr~ler, Dodve, Plymouth l
$45.00 each

.... _ "' ... -"5"'110:1"" ....
-..,.q-" .... _ ..
...-...c' OOOD .... ~ .._...-"'_...._..
_",.. 'o 'C~ _

-..,.q - • "-""<"I '"
.,.,.._ .... "'" OO QOll '*.-_ .. '''''''' .
~!O-., _ ..."". coo .----

Gain : , . ,. , 2 .5 dB
Mall imum Pow er : 100 watts
Frequency Range : . '44·174 MHz

lsp ec, fy frequenc y)

n. , __
w.......-' ' ....--, ... -.
~... CW

1M' ._, .....,_..._
I _I i .i. _ _
__ .... . _ e O;
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$69.95

- ---,
•

---, •

IDEAL FOR EVERY TWO-WAY RADIO
CO MMU ,...C ATl O"S "EED .. _
e B 0 p" 1O Am. U u, r. dio OpPT'.to.. •
Po lic nd r. nhiclt'o. • Ambulan".,. .nd
..""t' Ilt:..nc-y " hit'l"" • T . ,.iI . nd t"' ...t ..... .
M.rin.. pleu u", and ....oTk boats • Con­
oI", ...t i" n . " d d..mol ilion c..._ • Industri·
aI r ommu"ica t ion• • Sl'<'u rit}· p.tro ls •
Airport to r .nd I"ound c Rt' ·
mot.. broad ut a nd T V-<2TnPr .
FOTHt .....nd fi ...·... tch unils .

SPECI FIC ATIONS

FO R BROADCAST·QUALITY TRANS·
MISS ION AND R ECEPTION rOR BOTH
MOBILE U"; ITS AN D BASE STATIONS.

• Room·mounl.. d ..1..... , N'I ...,apacito. m i... ro·
phon.. d ..Ii" studi o-.qu.lity . u ndi.lort..d
"0;("" ,... produ tion . V.n.bl... gain control
1..\.5 you .djust tor opt im um mo dul. lion

. Cu. h io n..d ..n ...up l..ts you monitor in
p<ivacy .. no sp .." k..r bl . T'" 10 dist u rb
o l h.... . BI.xko o u t ..n"i,onm... ntal no i....s,
Ino . M. d.. o f unb,...kabl .. ABS plast ic.

• H..adhand s..lr·.dju sts fOT comforubl..
w..a r 0"'" lo nl/ hours . SpTinl/ ·n.." h inl/e
I..ts yn u slip h ...ad....t on and off with
just on~ hand Rl',,~rsibl~ for , igh t or l~rt

.'a r.
• H~"ds~! ("a n he hung o n st.nda rd micro ·

phon.. clip .

• Comp"" t palm·h~ld talk switch I~ !s you
k.~p hotl> han<is on th ... wh....1 fo r saf~ ,

dri" in l/, Mad.. of unbreakabl .. ABS plasli... .

• Kuilt · in FET t r. n. j.tnr amplifi.... ad apts
m;("TOphon~ output to any transe.. i".,
im pl"d an"...

• C"mp. ti hl .. with mm;! t wo -way ,adios in'
d udin l/ 40·c h. nn..1CB un its.

• Bu ill -in V..l"ro pad ro r easy mount ing ot
th .. tal k I wi tch.

• Mad.. in U,S ,A ,

Earphon.. irn p<>d. n.,..
and type : 8 o hms. dyna",i...

Mi... rophon.. t y p<> : El....t ...t " ap....ilor

Mit'rophon.. r...qut' ncy
THpo n"' : 200 -6000 Ht

Amplir... r Iy pe: FET t n. istor .
va n . b l ",

Ampli fi... ba u-t'ry 7 ·,,0It M. llory
pow.." T R·1 75

Switchin, : R-t'1ay or t'1 ....t ron;"

Two-way,radio headset with superior fidelity
Electret·CapacilOl" boom microphone and

palm,held talk swncn.

•

JMR. MOBIL-Ii4R""(LUXE
H~TR I ,B~"' IJ

"lOBlLE
" ,o,jU",N"
• ""' ,, rn~ h '. lI l ~dl ""''' I..
rrol"" r~..,...n... h " ~ lJ. 4lJ
.nd 7.' m~I~"

. I'"",~< u,.-d .1 ~OlJ WoU.
P F.P
• I nd ud~. "."" '.."" n. • ul ...
m.' ''''''rJ ~nd "~rp lop '-"c·
l ion 74~ ~ n l ~ nn~

Pri .... : &I09.9~

E'U ll:SI \ 'E
OElCXE
S· B ~ "' D MOBILE

H ,,"'1["" "
• ... 11 " .nd rnon",,1 , "'I,'~' ",
. nt< nn~ h>f 10. 1~_ ~O_ -to
ond n ........._
• P" ....., u,~d . 1 1000 W·. ll.,"
• Ind ud<_ ....'" ....1 ron "'ilh
m"~I"',,,,1 ~ nd " . foo ' ,.-t,,"
h' r ·"on. 4'< \ nlfn...
P.i : &119.95

NEW S.....n MM BX
M o b il<." Imp<."d.n ...... Matchn-
It k ......p s y o ur tr.n s mittl'l' and yoW' .nt...nna o n
s Pf'. k in lt t ... rms for a sane. P.i~: &23,9$

S..,.A IV",
ELECTRONICS

C YGNET 1200X PORTABLE
L1NY.AR A M PLl F IF. R

To quadrupl ... t h ... o u t p u t o f lh ... 300 8 CYlt n e l d...
no,'o. sim ply ..dd this m ill U h in& unit for mo' ''' than
a kilow.tt o f po.... ... . Co m pl...t e it h S<." lf ...,o n tain oo
pow su p ply ilInd p ro vlsion f a ,.t erna I A I.C , this
Cvan t o ff ...rs ... ,....... puo na llv h ilth ... fh ... , rney .. nd
Iin.... rity . $ ••9.!f~

_t d d itionol Swo n product. i nC'l ud e: f ixed ond mobile on t..- n TI<U, VI-'O ', te lepho ne pgtc h .
VOX . u·o ff m .. t .. r , m icropho ne , ond moun tin l/ kit,. As an o ther u:tro $f'r, ojc". o n ly Swa n
£ Ieclroni.... o ffe ... fodory ·bac" ..d fina ncinl/ to the o m a t..- u r rad io commu n i t y . V isi t o n
ou t h Ol'iud Swa n ,.:Ie ct roni.... d ..a ler fo r ca m pI.. , .. detoils L"ilIl. SlIWA IV-

W fUC lIl O .. ' C S

Tuft s Rad io Electronics. 209 Mystic Avenue. Medfo rd MA 02155. (617 1395-8 280
TC3

These wattmeters t ell vou What 'Sgoing on.
With one Of reese In·llne .....arrmeters paWl'!" rl'adings ' For wnareve- purpose
vou II know If vou re oettlnO It all Wl" Vl' got ree wanmeter fo r vou. USl'
t oqetner all ere ti me .N('('d hlOh ac- vour Swan cred it care Applications
curacy' Migh power Ilandllno' pea~ at vour ceaier or wnre t o lIS

SWAN METERS HELP YOU
CETITAlLlOCETHER

SWR- I guards auamst power loss
If you ' re not pumping oul a ll the
power you 're pa ying for , our li ll ie
S\ \'R-l com bi na tio n power meter
and SWR bridge will tell you so. You
read fo rwa rd a nd refl ect ed power
simu ltaneously . up to 1000 walls RF
and 1:1 to infinity \,SWR at 3.5 10 150
;"IHz .

Got it all lu ned u p? Keep it tha i
way with SWR- l . You ca n leave it
right in your a nlenna c ircui t.

~

Tufts Radio Electr on ics. 2 09 Mystic Avenue. Medford MA 021 55. (6171395-8280

\\'11 Y waste I\'aUs '?
-'

(SII' R- IA 21)_1)5)

S W A N LI N EAR A~IP L IFIERS A "la . k II 2000
watt P .E .P . f u ll 1.....1 i nput pow ..e u n it o . t h ...
1200 X m a tchinlt CYlII:n... t 120 0 ....att P .F. .P. input
powe r hous... .... ' th buiU -in po.... ... sup ply . Th... ... h oi ......
is yours . $lS9'!J. !f~



Rec_F req .

~
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""0'" • ,"".. , ."'''''',., ,hou'd..••• ,n.o .n." ".... "LA·HOO,
A<., ....'" ... ho ...0"'" CO""", '''',h. ",,-A·HO.. """ w" 0041' ' 0
""'•• '''''''0' ,.d'" mo.. '"~ .

Den7/01'L MLA·2500 $799.50

-.-- - ..............- _ •. 1<1- _._....

.. -'*""' , ....'·moo,,_ c_ ~.w

_ ..... twO t<fIOI, 0-"' ", ... o-lOlI
_ "' .. ' <)Yo ICW<I4Y . _ ""'" 1 1 to ' •__50t0 150..M, _Dl...._- ......

Xm' t F req.
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Make/Model
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THE SWAN METER SHOWCASE.

---­_.._.....-..._IC ___--_..--'._.. 4'_".''''.__.-­..._-- ,....

\ .\,umARO;~to,;;
\~ TWO METERS Motorola HT 220 Crystals
~C~YSTAL S IN STOCK In Stock!

Standard . leom - Hea th kit - Ken - Clegg. Regency _ Wilso n _ VH F
Ert;I - Drake - And Otl'ler,l $4.50 @ Lifet ime Guarantee

.._._. ...._._---­...__ ........_----_...---­.... ........-_.."''''''''--''''_...-."'---_.. ......_ ....._.. .., ..-- '''-' w,' .....

o· ';;" ,
----~• • • 0 • •

3500 - $ 6 9 9 .9 5.....__.._­-_.·._Ll". 4.__-"'.......
-......__....._...

u>'o It .. _
I0OI...... ._...._- " ....-......."' --.,..,_ _10....--..~_ ...._'"-----­_ ..__.

""'...................._._....- -..-'""" '""'--.....__"'_w.... ....._..-
"'" , XIOJl "" .... . _ .._ _-

- """"__ lIM_........-<0'.__.._-""-"'.._"IC.. '_....._---_..,,..,,,.,.-- ""'"_._...._----_...",,,,.---_..-...,-

UC/f CALCUL...TOR. Twoe ... ISJ.OO
Retail l

p_ 01 1oI€SSA.GE BLANKS {$..SO R...~l

R...OIO "'M...T EUR·S L ICENSE M"'NU"'L
($3.00 R"'a.1

GETT ING TO KNOW OSC"'R 1$3.00 Re·
n ,&)

HINTS "'''10 KINKS ($2.00 R• .-II
LE...RNING TO WORK WITH If>4TE·

GR ...rae CIRCUITS 1$2.00 R ..
SOLID ST...TE OESlGIl4I 1$1.00 R II
TUNE IN T HE WORLD WITH H"'M

R...OIO 1$1.00 Retain
P__• 10 be iOIIl •• •on,t con.... ....,
01 , Wo<I<booIl. T_ e-lte. <:.lIAr.....

ARRL CODE KIT (SSOO R....II
"'RRLIoI...P ($3.00 R",a;1I
OST BINDER 1$5.00 R....U lor 6~ .9)1,

csr
LOG BOOK ($1-50 R...~ l

1oI1~ILOG1S.7S Ret.R'1l

0- 0 ', :
~.~
•• I _

SliWA,.,•
ELECTRONICS'- - -

350A _ $599.95...._..._....
• _ ..... oc;_..coo
·-_..-...... ... "'"· ..... ,..... .. ,""""-., ,...__......---.c. __..._---
· ""'.-_-_ .......-._ .."'----_mo __..---

OJ ......

. "".,-

. ....(lCe-.,---.~c ..... ' ..........

_.',, ..._ ,,,,, ,.. ,,, ....
_.-..:111,..,"''' '''...... '., , ""'-.._ ..., _.....
..... "an" """"'" "'......._ .... ......""'m.' '".-.. !iCil "....... ""'"_ -
•· _ ..·0
c _ .,.......,.,
....... """GOUl·"'-"'l" c..-nocn.'__ 10.",:111"" __
...."'-. "'_.-...._-~-'"'"" ~,....

_ _ _ _.._....w_ -..........._...-..-_..-.......-_.._....-......._.._-­.....- ..__ ....-_ -....•.._ -----_..__.- ._....--_.
"".-"'--,-'"--_.............._---_._-

Tufts Radio Electronics - 209 Mystic Avenue. Medfo rd MA 02155 _ (6171395-8 280
T C 4

._-NEW TRANSCEIVERS
-

THE R...OIO AM"'TEUR'S H"'NOBOOK
1978 Ed"..,.. 1$8.50 R.,.I

THE R ...DIO "''''''TEUI'I'S H...NOBOOK
1918 Ed"_ Cl...~ Bound (1 13.50
Rotwoll

AfIRL Af>4TENN'" BOOK 1$!i.OO R...,1l
UNOERSTANOIll4lG AM...nUR RADIO

1$!i.1IO Rn.U
THE R"'OIO ... 1oI ... TEUR ·S \I.H.F .

.....NU...... 1... .110 R.,twoll
FIoI AND REPE"'TERS (... .00 RM.I
... RRL El.ECTRONICS OAT... BOOK

1... .00 R.fMI
SINGLE SIDEBAND 1... .00 Re~l

ARRL H",1oI RADIO OPERATING GUIDE
1....ooRM..II

S PEC' ... LIZED CDMIoIUNIC... TIONS
TECHNIQUES FOR THE RADIO ...101 ...·
TEUR 1".00 R...II

... COURSE IN RADIO FUN[)...IoIENT...LS
1...IIOR....1J

1;;1. 0 . . ..
-~~
•• " o ' ••j

_ _'","', ..-._""'..-........ _,-_ m'"
.....,_.. """ ...... ~ _ <U'I

........ 0IIll0n0I'00 .."'.., ..

......... - $>0"""' '"o _ .....·"__four·_""'"' .._.....----..,.......'".......-_.............- ........,..""."".""'­.............................................,....,,,_.
•• 0 "",._._..............four_...._......-_._.-....__.........- .....-------'"---,,,-",................-.- ,...-__ -0ItD."""__ '_ -

OUR NEW M·34 EXPANDABLE
MOBILE ANTENNAS

AMERICAN RADIO RELAY
LEACUE PUBLICATIONS

Tufts Radio Electronics _ 209 Mystic Avenue. Medford MA 021 55. (617) 395-8280

SWAN 1200X LINEAR AMPLIFIER.
TALK LOUD FOR A SONG.

7 50 C W - $679.95._.._ _-....._.._ _................._....._-.oc_ "'". c.__ _ ..........

.""'-----­----• .._'"-. coo.. . """"-·_........n ................_"'__ w."-----..--,,_.,....,­............­.• "_0l00_ c._•...-_ _.--_..-

....I001......_<U'l__ ....

_,,'.. :wu

EwrvllOCly IIkll'S PO_ llnd
no_e C¥l YOU get mote
Oftt fOl' S~9S man Wlm
OllrCwnet 12lll1X_nellr
amllll"-'

With 100 Wllm Of drlvlng
power you're on me ~r
wttn II solkl12lll1 wlIm PEP
inPUt lln<! mosl people
wont De allle to tell YOU
from SOmebOCly ot:JerlltlnQ.."'.unellrttyon me 12lll1X ~

e_CetIenI. eff\Clttl(y IS
OUt5tllncJlng, 1111210AC
00_ WOOly IS tIUlIt In. _
feature5.ke pro_lOr
extemlll ,tJ,C give YOU me
lie llItIIlltY YOU nee<! to get
me most out Of yOUr rlog



3KWMOOH 5zZ9.50

Meet the
SuperXuner

SPEC IF ICATIONS
_ COnTinu ous Tuning 1.8 -30 MHz
• Forw",.d ••",ding r.l"tiv. output pow er m8ter
- 300 watt pow•• up8bil ity
_ Bu ilt ·in 8ncapsulal~ tnlun
• Mobile mounting b racket
• Ce ramic Rotary 5wiU:h 1 2 -p OSit io n
• CapaciTor spac ing 1000 volts
_ Tapped toroid inductor
• Antenna inp u ts:

iI. COlIol< untnl80ced 50239
b. Random w ire
c. B8laoc~ feed line 75-6 6 0 Ohm

. 5 %" w . x 2 "' '' h ." 6 " d .
_ All metal blBCk wrinkl . finish cabinet
• Weight: 2~ pounds

1 KWMOOH 5J29.50

LOW P ASS FILT E RS FO R TRANSM IT T E RS
ha ve fo u r p i sectio ns fo r 5harp c u t o ff b e low c hannel 2. and t o
a tten u a te t ransmitter h a rmo n ic5 falli nlt In any T V c hannel and
fm band . 5 2 ohm . 5 0·2 3 9 connec tors b u il t in.

DRAKE TV·5200-LP
20 0 watts t o 5 2 MHz. Id...J
fo r si>< meters. For operation
b e l ow s i x m e te n , U5e
TV _3 3 0 0_LP or TV· 4 2- L P.
Mo del No. 1609 Pric e : $ 26 .6 0

DR AK E TV_42 _LP Mo del No. 1605
i5 II fo ur section til te r d esl&n..d with 4 3 .2 MH z: cu t"'l:> ff a n d
extremely hilh a t tenuat ion in al l TV c hann els for t ransmitte rs
o peratinl at 3 0 101 Hz: and lower. Rale d 100 wat15 input. Pric e :
1 14 .60

Tho D.nT."" s.. To... til.... _yfh"" I""" 160-10 W.._ y.... _
""........ I <_.f_ Of "'" s....... T ";11 ....tch "'" .._no
ompo<Nnoo ,,, y " ..""" All OM' "'-' _ y mum _ " ....too-
I""" ......' " _ ' O f "_. _ , ..... __ " .-., ooun"?

$Z,Q9.50

Introducing Dentron's
NEW

Jr. Monitor Antenna cruner

Match e ller3/thing from 160 to 10
with the new 160-10 MAT

$79.' ·
Betall

IOU", Tho __ T__ ,t" s '"'" bo­

.... of "_. ,••_. __.. ...... _-.0113.-.._ .-- -' -_ b .. 01 _

...... $0 _od ... '60-1""" _.Of
T_, II',. h . .. S299.!i(J.

lJen7iOrL

• C...",_ ....... 3.2 - 30 me:
. "'L"' _ .
• c........, 12 _",.... '"'"''' ,w,tch
• 00 _238 _"""" to """""in.,
• Rord"'" ..if . til_
• )00(1 woI' Cap..itOf .....'''11
• TIQI>Od ind",,' '''
• Cof_OC ""'nno l00d 'I,,"
• 7"W. 6"' H.•"'O.,W.igllt: 6 lb>.

$59.50

DR AKE TV·3 30 0-L P
1000 watts max. belo w 30
M H1.. Attenuation better t hen
8 0 d B above 4 1 MHz. Helps
T V i·f Intnte....n ce . as we ll as
T V front-end p roblems. Pric e :
126.60 Model No. 1608

Dra k e TV-300-H P
Model No . 1603
~' or 3 0 0 o h m t win le lld
Price : ' 10.60

T ' ... ,...-. _ . _.-
f _""" -. . -. ...,l bod> 1 ........~

I.,. _ So upp_ "' .... DonTf"" W·2 Ooool '" _ ,..tt".....

_ ., ....__ lot eo ......,... 10 _ . __ 500 .. P,t .P. and ...._ .........

Y oh", Ir_ ,.., ,,, . ,.- ""-.

SUPERAMP
from Den/lOlL

$274.50

The 80-%0 S"~matcher

$99.50

If l/w ..." ..101 ... 10<"f' 'h'''k'''II of buY'''II 0100"'" doj,_ " lo." HlOO ' 0 1100 ...ot.. ""' '''''' ,
UI til• • n'.nn• • y"",',. buv,ng ,"" ""ong "",plih.,

Du, N SuPO' A",p .. '_"'l "'" <:oIIn"1 boca" .. h_ Ii_ '1Ia' ,.... OMT,,,,,
Amphh ,I! do l,.., ' 0 "'" """""', lou .....' pO..., ) . wh., 0 ' "' ' ."",.,, ..,... inpu'

~-
T... Supo< Amp """. lull lDOO '" P.t ,P, ..."", "" SS8. and 1000 _tt Dc "" CWoRnv
... SSTV 160·10 .....,.... "'" "'.." '" 1oP_.
Tho s.- Amp .. _ ' . _ 1"""". ""'. _ .....__no' _"'" _ .""u'" TVI--Tho -. of ...., ompId_. "'" _ ouppIy.... """,...._ ....... -" IUPI'lv .... oIt

lot """_, porl"'" .
.... ",_n•.., 8128',. __........ . _. ........ "'. _ ... "'_ _ ........ "'"
_ do ,.01 _-....,.-..

Tho _ .. DonT..... II""lt_,....__ ..... _ ..,.,...1.., to _...- _ . Thot".
""'y ......_ OOOOT..... L_ AMpl, I ..

Tufts Radio Electron ics _ 209 Mystic Avenue . Medford MA 02155 _ (617) 395-8280

DR AKE TVI F ILTERS Hi&h P8A FiJteu fo r TV Se ts
provide mere than 40 d B a ttenuation at ~2 MHz a nd lo wer.
Protect th e T V set from amat eur transmitters 6- 160 m e te rs .

Tufts Radio Electronics. 209 Mystic Avenue . Medford MA 02155 - (6171395-8280
TC 5

Read forward
and reflected
watts at the
same time

Dra k e TV.1 ~-H P

Model No. 16 10
F o r 75 ohm T V couial
cable ; TV t ype
con nectors installe d
Price: $13.25

-



51 dB
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8000 HI

20
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20.000 III

C.-13211

1000BSPI.
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8000 HI
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50
BODO HI
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20 ohm~

CM-&l1l

OJdBSf'!.
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"15,000 HI

M ODElC-610Economical, dual receiver
magnetic headphone. Delivers clear re­
ception. Lightweight and comfortable yet
ru ggedly constructed lor daily use. Ear­
cushions seal out di stracting noise and
are removable for cleaning . Price: $9.95
MODEL SWL-610 Similarto Model C-610
buf with 2000 ohm impedance. Ideal tor
shortwave rece ivers requiring high im­
pedance headphonB'S. Price : $11 .65

MODEL C- 1210 Medium priced, dual re ­
ceiver dynamic headphone. Precise
sound reproduc tion. De luxe tcam-unee
earcusrncns are e xtremely com lortable
tor those long sessions. The removable
cushions reduce ambi ent noise seneue ­
ucnand conce n tra t e sign al strength .
Great lor noisy environments or lor di g·
gi ng out weak signals. Pric. : $28.30

MODEL C-1320 Our linest communica­
tions headphone. Aud iometric·type dual
dynamic rece ivers assure the ultimate in
reception and certconeoee stability . Ex­
tremely sensitive receivers provide high
ou tput levels even Irom weak signals .
luxur ious loam tilled circumaural ear­
cushions are removable lor c leaning.
Price : $37.90

"'ODEL C-Bl0

t 501 12 01 15w l Bw 12w
1426g1 (!illgl 1341gl

2SO" d,. unlet-
m,naled

32
20 o hm~

C 1320

51 320-012 61630-1164 61200,058 61320-1113 61320-11 15

20
20.000 HI

I()!)dBsa

""

e

32
20 ohms

C-12 111

20
20.000 HI

10JdBsa
"'''

MODEL CIiII ·1320 S

s

"1!i.ODD HI

SWl,'11l

2000 ohm~

103<18 Sf'!.
:-Scl8

BO l 801 12 01
122191 134191

C-61 0

e

32
20 ohms

61630-063 61630·062 61210·031

"15.000 HI

103dB sa
~-!MlB

PROFESSIONAL HEADPHONES
& HEADSETS

M,cropllone
Sen"II"ly

Be!ow 1 .oll ,mocloba
al 1kHI

Ml clophone
Ftequenrv
R e s pon~ e

H"ldphone ft equeney
Response tuseabtet

G.on Welghl

Headpholl e
Impedance

Ca lalog NumlJel

M,crophone
Im pedance

~Idphollt Senslll, 'I ,
Re' 00020,""I(m'
.~ ImW tnpur. IkHI

MOOH

Dealer Programs
NOW Available
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Tufts Radio Electronics. 209 Mystic Avenue . Medford MA 02155. (6171395-8280

MODEL CM 13205 Deluxe single ' ace .......
dynamic h_dphone with aud ,om at ric type
headpho ne elsmanl (I imi la , t o Model
C-1320 1. C.amic bOOm m icrophone w ith
- 5 1 dB OUt put. F or use wilh anv mobila or
b ase lIa t ion ,.-qui r ing h igh impedance mtc
input and 3 _2 to 2 0 ohm audiO OUlput_
P rice : $54 .50_

MO D E L CM 1 3 2 0 Deluxe dua l r a Cl tver
dynamic h ead pho na w ith audiom.tr ic -type
h9lld phon. al.me nts (s im ilar t o Mod el
C · 1320)_ C1,O"Bmic boom m icro p h one wi th
· 5 1 dB outpu t. F O r u sa w ith a n y m obile o r
base stat ion requ ir ing high im p edanc ll mic
input and 3 .2 to 2 0 o hm a udiO output.
P r ice , $6B.30.

MODEL CM 1 210 Rugged, 'aliable, dual
ree....... dynam ic headphone 11imtlar t o
Model C 1210). C1,O"amic boom m,c,ophon.
wit h -51 dB Ou t p UL Fo. u .. w ith any
mob il" or basa l lation w ith high ~ inp UI and
3 .2 t o 20 ohm audio outPut. Pr ice : $56_90.

Tufts Radio Electroni cs. 209 Mystic Ayenue. Medford MA 021 55. (617 1395-8280
T C·6

MOD EL C M 6 10 Lig htwe ig ht, d ual . acei .......
magnet ic h. a dphon" (Itm ila . to Mod al
C-6 101. Ceramic boom m icroph one w ith -51
dB output. Can b . u sed with a n y mobile or
base stalion w ith high z: m ic input and 3 .2
to 20 ohm audio o utput . Pric. : $42.BO .

DUAL MUFF HEADPHONES
T he following he ad pho n es offar outstanding sound quality and superb c o m fo . t i o r long tarm waaring. A ll tha modall h a va ci rcumaural
aa rc ush ionl to SIal out dist .act inllamb ient n o ise and concantrata tha signa' at y our ear . Foam fi lled vin yl aartush ionian MOde" C-12 1 0 and
C-1320 edd an extra marg in o f c omfort_ Ad just abla haadbands a nd self ·aligninlieartuPs auur. proper tit. All mOda" ar. equippad wi th a
fi.... foot c o r d terminating in a standa rd . 2 50" diamete, phone plug and hav. 3 ,2 to 20 Ohm impeda nce. Commun ication ".'1 with black
trim.

BOOM MIC HEADSETS
For t h e ul ti m ate in commun ications c on ven ia nc a and effici.ncy select a boom mic head se t . Long-t ime ta vor it . at p'ofessional
communic-ationl, boom m ic h.adsal1 allow more personal mobility wtlil••lwaYI keeping tha mic p rop.rly posi tioned for tast , precise voice
tra n smil1io n . Boom mic rophon.. a re c ampt a t el y &diultable to a l low perfact pOlit ioning. A nd, boom mic head..t l l. v . bottl handl f rea to
p.form o l h ar UtlSk l .
A ll mOdeil a ' e lupplied wi t h "cI01 a- la lk in g" m ic rophon85 t o li m i t ambi.nt noi.. pic k-up and p rovide luperior intelligibility. Eactl model hll
a co nve nient, in! ine push- to-talk switch, wh ich can be w ired for e ither pUlh ·to -tal k . e l.y coot-or or m ic ci rcu it i nterrupt f or voice op.rated
t.erumina... T he Iwi tch m ay be Ulad., a m omentary push ·bu rton Or it c an be lock ed in t he down pOlitio n . All m od . 11 h _ . tough . f lex ib la ,
8 f o ot c ordi w hich a r a , tr ipped and tinn.d, u ntermineted. Commu nication grey wit h b ill: k tr im .



$145.00

• All Br. ..
Constrvction

• T.flon
I.......ted

• c.ptiY8ted
Int.m.1
Conteet.

• Av.il.b1. in
UHF, BNC, N ,
F, .Il ••rie.

• 520hrns
• SPDT,DPDT
• Pow.r 1 KW

Vf O-l2D

Designed exclusivtly ' 01 u. with TS-820. RIT
circuit and control switch. f ully compatibl, with
optional di gi lal display.

VFO·520 (Not Shown) $116.00
Solid Stall RlmOIl VFD. Ril cilcu il with LED
indicator.

5-59G-SI9.94 R·599D.s499.00 T·599A.$41l9.0D

SSB TRANSMITTER. 3.5 to 29.7 MHz. Stabll
VFO . 1 KHz dil l [tldout.8 pole Xta l filter. AM
Xmission IVlilebll. Built·in AC pWf supply. Spli l
lrllllHlncy controllVli lab le.

The NEW KENWOOD
TS-700S 2m transceiver
T S· 700 S has th es e new b ut tt ­
ins: • Digital readout. receiver pre­
amp. VOX, semi-break-in and CW
stoetone! Plus: . Soli d-state con ­
st ruction • AC or DC capabili ty . 4
band (144 to 148 MHz) coverage . 11
lixed channel s . 600 KHz repealer
cttset . 679.00

.:::ri - - - --::..~ •.­......--• •

TEE/AX
Coax Toggle Switch

$39.95
Coax Relay Version

$55.95

$28.00

SHURE

Optionl l exllmal sptilker fOI blll,r readability.
SP·520

TV·fj02 $249.00
TRANSVERTER. Puts you on 2M Ille elIY weY.
144·145.1 MHz or optionel 145·1 46 MHz.

encrccnooe circuil and normally open
external relay circuit. Adjustable height
from 248 mm (9 * inched to 318 mm 112%
inchesl overall. Sturdy, high impact ARMQ.
Du R® base and case. High or low­
impedance selector switch. 2. 1 m 17 h .l
four-conductor [ tw o-conduc tor shielded l
cable.

KENWOOD TR-7500
2m transceiver
The T R- 7 5 0 0 : • PLL s y nt n e ­
s ized . 100 c ha nn e l s (88 pre ­
p ro gramed. 12 ex tras are d iod e
programmable) • Single-k nob chen­
net selection . 2·di gi l LEO frequency
displa y . Powered lone pad ccrmec­
lion . 10 watts H I output , 1 watt LOW
output. 299.00

COMMUNICATIONS RECEIVER. 1.8 to 29.7
MHz. WWV and CB band. 50 MHz. 144 MHz con­
verl , r op tional. Stable VF O & oscillalor for 5
liud cllan• • II. 1 KH z dill readout. Xt.1 fi llirs
(SS BIB pole, CW!8 pole, AM/6 pole). Squelcll.
S metet . Noise blanker.

SP ECIF ICAT IO NS
FREQU ENCY R ESPON SE : 60 to 11 ,000
H, .
IMP EDANCE AND OUTPUT LEV EL:
Dual. 150 ohms +--57 ea-. .10 mill iyo lts!
microbar. High + +- -57 dB" ; 1.42 m illi ·
Yolts!microbar.

· 0 dB " 1 mitltwatt per 10 microbars
· ·0 dB " 1 volt per microbar

+For co n nect io n to microphone inputs
rated at 19 to 300 ohms

... +For conoecncns to h igh-impedance
microphone inputs

$229.00

$649 .00

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ 16171395-8280
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The NEW KENWOOD
TS-820S transceiver
TS-820S now has lactory install ed
digital readout . 160 thru 10 meter
coverage . 200 watts PEP. Integral IF
shift • Noise blanker • VOX & PLL
ci rcu it ry . DRS dial • IF out, RTTY.
XVTR capabili ties . Phone patch IN
and OUT terminals • RF speech
processor . 1048.00

Tufts Radio Electronics. 209 Mysti c Avenue _ Medford MA 02155. (617) 395-8280
TC-'

sse TRANSCEIVER. PrOV\l n in tile thacks of
lhousa nds 01 discsiminating IIlms. l it ld day sites,
OX and contlst statiom and mobile instaliitioni .
SUPlrb Ingontlf ing l nd stylin~

PORTABlE 2M fM TRANSCEIVER. 12 CII .
ea paci ly. Rem Olillb le telescoping IrlI ennl. hllmll
12 VOC or in lemal NI ·CAO ba"eries. 146·148
MHz. 6 CH. supplied. Switehable 1W or 400mW
cutaut.

UNIDIR ECTIONAL
MICROPHONE

MODEL 522

This is a dynamic microphone with a
unidirectional pickup pattern that sup­
preues un_nted background noise - the
type of noise generated by e ther dispatchers
working nearby, venlilating equipment, o r
office machines in the same area. It also
suppresses feedback in public address paging
applications. Lo ng-life linger-tip centro! bar
(locking and non-locking action] ac tua tes



THE ANTENNA COMPANY

ALL MODELS UPS SHIPPABLE
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3 BAND
20-15-10 METERS
MODEL ATV-3 $49.95

4 BAND
40-20-15-10 METERS
MODEL ATV-4 $89.95

5 BAND
80-40-20-15-10 METERS
MODEL ATV-5 $109.95
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VHF· UHF DX.ARRAYS
144, 220,430 ..hs



54.95
21.95
32.95
29 .95
21.95
2 1.95
32.95
13.95
32.95
32.95

21.95
32.95
24.95

A 144-7
A1 44·11
A430-11

•

VHF/UHF BEAMS
ASO-3 $ 32 .95
ASO-5 49.95
A50-6 69 .95
A50·10 99 .95
AMATEUR FM ANTENNAS
A 1474 $ 19 .95 A FM 44D
A 147-1 1 29.95 AR-2
A 147-201 54.95 AR-6
A 147-22 84.95 A R-25
A220-7 21.95 AR-220
A220·" 27.95 AR4SO
A449-6 21.95 ARX ·2
A449-11 27.95 ARX ·2K
AFM4D 59.95 ARX ·220
AFM-24D 57.95 ARX-450
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.impl. addi tioo of th ia .xt.o,f~. kit. Th. kit includ• •
the pI"."in. ".t..'ork ..... -.y.I.m.nt ule""ion..
Tho only modilicatio;xta n4jui rool y '0 make sa'"
Jolita i" the top ~ioao( you ton ....

3·5.6.10IUMIN'S

6 METER BEAMS

Tufts Radio Electronics _ 209 My stic Avenue. Medford MA 02155. (617) 395-8280
TC'
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$ 120.0 0
. 135.00

. .. $120.00

.. .. 135.00

LINEAR AMPLIFIER
Model L-4B

• Synthe sized. Gener.1 Coyer.ge

• Low Cost e All Solid St.le • Built -in AC
Power Supply. S e le c ta b le Sidebands

• Excellent Performance

pRELIM''''''RY SPEC IFlc " r lO ... s: • Co•• r.~ . · sao ~ Hl '0
30 MH l • F,. q...nC1 CO " o. ,ua .ce",at. '1 ' 0 (M"., th."
~ ~Hl . a....iliwily "oiei lly ~ "" e' o.ol1. lor WdBS + NI N
SSB ."d o.".r th. n 2 m,c,oyoll l for 10 dB 5 .. ...' '1 "M
• kl.cla..le 00<11'1>0_ '.. in po.... _ply : tl1 lZJ..l
V" C ~ XI.... . It _ " C po toU'c. 1. 111 '". .... " . .. .'e....
....,om., o<:.". '0.., ",temal b••te f)' o.c~ ..h'ch uWl .'~h'

0...,• ., . 1_ pph.d) • F"" _ ..eN eu....... d. _ on DC
_ '.',on , d'.'. <So "", ~lI"t up ..nlu, • ..., _ l>utl....

.... .". " '~ " <11'1".'-
t ... _I"..,..nce, ..' .... ,~ ' ty , . ' • • • nd 10.. e<>sl 0 1 ' ...
SSFI.I m.... " _ . 1 lor .... _ • '''_y .......u' or
"""",.·_te", '~'. '!'IOn ' , CB _,10<
'.c.,.., . 1" _ r. , I'u'_ I. ba' ato<)' ...ce,..'

PTiu : $3S0.OO

POW ER S UPP LI ES
AC ·4 Power Supply
D C·4 Powe r S uppl y

L48 Linear Amplifier , • • • • • • • • • $995.00
.2000 Watts PEP·SSB • Class B Grounded·
Grid - tw o 3·500Z Tubes • Broad Band
Tuned·lnpu t • RF Negatiye Feedba ck •
T ransmitt ing AGC • Directional Wattmet •
• Two Ta utband Su'JMlnsion Meters. L·4B
1 ).1 5/1 6" W, 7·7/8" H. 14-5/16" D. Wt.:
32 Ibs. • P o wer Supply 6--3/ 4" W, 7 ·7 /rs" H,
11 " D. Wt. : 43 Ib s.
PO WER S UPP LI ES
AC 4 POlI'r'I!r Su pply
DC 4 Power Su pply

TR-4CW SIDEBAND TRANSCEIVER
100 .00
. 4 6 ,9 5
. . 7 .0 0

... $1 50 .00

CO MMUNICATIO NS
RECEIVERSSR-1

Iouch-n-qo with

DRAKE 1525EM
Push BuUon Encoding Mike

GENE R"'L : . "'" . "", t. ". band. 10 , ", " 60 mete" ,n ....n
600 kHz ,. n~.. . SOlid SII" YFO w,'~ 1 . 1'. d,.' n,., .,on•
• Md". ' 5511 Upp-e, and Lp w.,. CW . n" ...... . Bulll·ln
Sld.lonl .nd a,,'om.t,e TIR '''' ' 'Ch , "~ on CW 0 30 I..be.
o"d .....j·cond..cto'" • Oim.n.io". : ~ ", " H. 10'."1'1', I.',"
o P .O . 213 .36 5 Cm). WI.: 16 '!>S. (1 .3 kg l
TR""'S" IT: • VOX 0 ' I'll on 558 or A'" • I" I"'! 1'....."
559, 3<lO " , ''" P EP.• " .. . 260 '' . In I' E I' con"O""d
....'''.' compahb'" ..,'h 558 t,.... ,• . CWo 260 " ' ''' •
...dl...table ................
IlECElVE: . _ ,,,;ty beno. I..... ~• • 11 lot 10 " B 5 1'" •
l.F . _ ""'Iy 2 I _H, ., , dB , 3.8 ~Hz @ GO "B ....ce
, ...1 on '....'.. _ . ••"ao.. .. ,'h RF ,.,n """ltOl. lUI
.II"'~ _ slo " " _sa ....'.....""'• • ...", •
_ 0.- 10< "' M '"Pt,on
Pr ice : $ 799.00

3 4 ·PNB Plug-in Noise Blan ke r
FF · l C rystal Cont ro l Un it .
MM K·3 Mobi le Mount .
RV·4C R e m o te VFO ••

2 METER FM
PORTABLE TRANSCEIVER

Model TR·33C

Amat e u r Net $229.95
• SC PC · F requency Contro l
• 12 Chan nels wi t h Selectab le X m tr Ottsets.
. A Il F ET Front-end a nd Crystal F ilter for

Superb Receiver Intermod Rejec t io n .
• Ex panded A ntenna Choice .
• Lo w Receiver Batte ry Drain.
• Trad itio nal R. L. Drake Service Bac ku p .
• Si ngle Cryst a l Per Channel.

Drake 1 5 2 5 E M, m ic rophone with lone e n co d e < and
conn ect Ol f o ' TR -33C, TR -22 , T R ·2 2 C , ML-2 . .•.•••.. . . $49 .9 5

• Mic<ophone a nd aulO pat ch encod.. r in si ngle convenie nt pac kage with co i l co-d and
co n n e cto r . F u lly w ired a n d read V f o r u s e .

• H.gh acc u ra c y IC t o ne g~erator , no fr..que ncy ad justm e n ts .
• H ,gh rol iability Diqllran(8)keyboard .
• Po wer f o r t one encoder obtained from tran.ceiue r t h rou gh m icroph one ca b te . N o

ba tt .. ry requ ired . Low c u r ren t d rain .
• Low o u tp u t imp«lance allows u se wilh almost a ll Ifanseel""ll rs.
• Fo ur pin m icro phone plug : d ire ctly c o nn ects to Drake TR -33C without an y modifica­

tio n in transce iuer . Compatib le wi th all p ,ev iou. D ral<e and othe' 2 met..r u n its with
m ino ' m odificat io n s .

• T o n . level ad ju 'la b le .
• Hang u p h ool< s u p p l,ed.

"' '''-20002000 ....... PEP

RF
WATIMETER S

P' ice : $79 .00
Price: $ 89 .00

Pr ice: $ 250 .00

Tufts Radio Electron ics. 209 Myst ic Avenue. Medford MA 02155. (6 171395-8280

COAX ANTENNAJ SWITCH

CII,b'att"" Aee",..,y

• ,5"'01 " "" "lI~ I n I
>\s... 01 _ "'9 T 10 !lsj

IS,," dl '."" "9 '" 2 u, )
. IS.....I'• .." n; ; 20 " . 1

1.8·54 MHr
20·200 MHz

•

F" II SCale

'00 .......
' 000 "OIlS

MATCHING NETWORKS

• Contfol unil wo<~~ on 1101220
VA C. 50 160 Hr. • nd .upplles
nece.sa'y DC to motor.

• Excellen t fo' .,ngle toa ' teed to
mun'b and quad s or a"ays ot
mono bande,s . Tne five p050 tion.
allow a s,ngle coax teed to three
beams and two dipoles , Or othe'
s,mil ar comDinations ,

• COr\l'OI c.Dle Inot supplied)
..._ as to< HAl.4· M rotato< ,

• Select••ntenna . remotely .
gfound••,1 unu.ed an tennas.
G"O po. ,hon g.ound. a lt an·
lenna. whe n leaw'flg stahon.
·'Ra,n·Hat'· con.UUCllon sh'eld.
motor and switchoe.

• Malo. 2~ V" C, 2 .mp. lubrica ·
t,on gOOd to _ ~O° F.

• Sw,tch AF ~paD,hty : Mu imum
lega l ',m,t. P,ic e : $ 120.00

w-<
WV.4

•••
2lXl .. . "s

• loIo ro r
(;{)n/rol/ec/

• Rflm orfl

• •

Rl o"o fo,ward and ,.'IOC' . d pow., direOily In
.... tt, IVSWR ',om nomOg,. m), Two ""0'" in
."" ~ d"""I ,on, so•• : 5',"H. 3'; "1'1'. ~··O I' ~.o .

9 ~ • 10.2 cml.

•••

Pr ice : $120.00

RCS-4

Tufts Rad io Electronics. 209 Mystic Avenue. Medfo rd MA 02155.16171395-8280
TC·l1

•.-- -

G. ..., . I: • ''''-9''' '1""",,, .., '••'" f", ... 'd po... . ,~

...'10 .M ~SWIl "' '"C'" co~ be c.',b,."" '0 ,.ad '•.
f,"c,"" po... , . ... . 'c.... so ""... h."....;"..oull'ul lOc.,...
.n'.M' t••""ne .."h ~SWIl df . , ",••1 5' • Co. . .. h.m
Da ,, '" 80 '", " 10 mete" • S",'ch.. In 0. 0.1 .. ,In f,on' 1- - ..::...::.......:..:::..::.:...::..::........::--- - - - - - - ...........::.......:.::........::.......:...::..::..::..::..::.:...::..::-
pan. , . w"eh • Si•• : 5 ',,"1' , ' 0' ," 1'1' , 8"0 IU 0 • 27.3 •
203 oml, "''1 ·2000 . 14' ,, '0 (365 oml·
• C..nt,n""... D.'y O"tO..I' "''I.', 200 W.\\I: "'N·2ooo ,
'OOP "" '11 (2000 " ' '' ' PEP) . .. ...·~OOO 0"" : Uo Idl ",,­
Ie"n. c.......c'ml ","""ed Oy honl pa"el , ,,,,'eh



. /

mel.r a n d 10 m.ter a nt . n n as.
_ Built -in V FO lco n t in uous cOllflrage.
144 ·14 8 M Hz In 1 .3 MHz segments. 1
kHz readout ).
. 8 pole SSB f ilter p i llS TwO FM
filters.
• 100 kHz c rYltal calibrator.
• Voic. operated r.lay (VOX) o r
p -t- t .

• Audio speech com p reslion.
_ No ise blanker .
• RIT. plus o r mi nus 5 kHz .
• Power out /" S" meter.
_ F M ce nt e r d.viation meter.
- l OW minimum o utput power. NO
T UNI NG !
• Hi-Lo power provision.
_ Bu ilt ·in Ac/DC po...... suppl y .
. D o ub l.. conversion racei ...... 16 .9
MHZ an d 4 55 kHz I-F s.
_ Rece ' .....r sensitivity :

FM : 0.5j.LV for 28 d B SI N.
SSB/CW, 0 .25JN fo r 14 d B SIN.
AM : 2IJ.V for 10 d8 S I N.

. S iz. : Inches: 5 H, 14.8 8W . 120 .
MM : 12 8H , 378W, 3 050.
. W. igh t : 28 Ibs. (13 KG).

SIGNAL-MASTER ANTENNA
Bum Antenna ... Model S-402 (Ot 40 mete
Fo r a t op signal needed to p ush thTo u gb forI
m..UT QRM . t h .. Mo sley S iP\a1 !'.I a steT S-4<l
w ill d o th.. t r i<:l<! T his 100% rust-pro<
2..,lernt'nt b ..a uty "onstr ucted o ( r u gl f
h ea vy -wall aluminum is d esiljl.ned ..nd elll
n eered to provid e t he p erformanc.. you n"'l
fo r both DX hunting a n d Tela xin& In a QR
(r.... ra. -dlewine. seseton. Beam is fed thro Ul
link coupling, TPSultlne. in a n e x~lIent m a t .
OV"T the enure bandwid th. ' 267.50

CLASSIC-36 _ .. 10,15-" 20 Met.. n
Mood CL_36
. 6 Elf-men'"
_10 . 1 db F OTWard G ain (0..... i aotTopic

OOUTce) on 15 .. 20 m ..t .. rs., 11.1 db on 1 ~

m eteea.
_ 20 d b F ront -to -Ba ck Ratio o n all bands.
T he Classic 36, lil<e th.. sm al l" r Cllt ssic 33
m coTporat es b oth th e M o sl ..y Wor ld-Famo u ,
Trap-MutcT Traps and the Moll..y ClaDi.
F eed-Svsiem . Desi&ned to o perat e o n 10, I r
.. 20 m eters. th is multi-band b eam Mode
C L-36, e m ploys the hiIb standards of quali t l
con str uction found in all Mosley products
The b o om-to-mast clam pine a ssures slabilit l
with a time-tested a uaneemt>nt o( mut plat e
cast aluminum c1ampine b locks a nd stainles
st ..e1 U-bolts. Th.. el<c1usive ..BlIlan d Capac i
t i..... Matc h inC" Syst ..", h as a f d pain
im pedan"" of 5 2 obms a t re sonanc... Win<
Load - 2 10.1 Ib s. at 80 MPH. Po we r Ratin
- 2 KW P ..E.P . SSB. R..com men ded mast Ii.,;
- 2 " 00. Appro x. shippine we ip t - 71 Ibl
via tl'Uck. $310.6fl

40 METER CONVERSION KI T MOD EL TA
40KR
Work 40 m et ..rs in a ddit ion to 10. 15'" 2
m ..rers b y usine a TA -40K R con .....nion k it 0
tb.. radiatoT .. Ie men t o f th.. T A-33 a nd TA -3~

( Bea ms with bToad band ca pocitive mat chin
m"y not b e convuted! ) COn.....Tt t h e T A-3 3J1
with th.. MPK-3 (pow t>r c o nvcrsio n kit) belor
adding th.. TA-40KR krt , $92.25

Dealer Programs
NOW Available

A brilliant IN.''''' 2 meter transceiver
with ecrv in-demand operating

eanirc and conn'flit.1ICl'
KLM MULTI ·27()() - $695.95

• Sy nthesizer and VFO.
• All m o des : NBFM , WBFM , A M,
SSB ..../USB/LS 8 a nd CW o

_ Frequency sy n t h esiz•• lP L L)
3 Knob, 6 00 channels , 10 k H z steps.

- V XO , piUS or m inus 7 k Hz.
• LE D readout o n l y n t h e size r.

• Srandard 600 k Hz splits plus .. .
. T w o " odd ball" spl its.

• OSC A R Hansc.i_ 2 TO 10 ffitl1:e. operat ion .
_ OSCA R .ece i.... bu ilt-in .
• Conne<;t o rs on rear for sepa.at. 2

C LAS SIC-2 0 3 . . . 20 M.. t ....
Mod..1 CL-2 03
3 E lementl
_1 0 .1 db F o.....-d Gain (OveT i_ropie

source)
. 2 0 d b F.ont-to-B""k R at io
I nc OTpol'll t lnK th.. Mosley pat ..nted Classi<:
Feed System. t his full si~.e 20 meter sin gl..­
band beam has 1""" to 3/8 " dill. "swa ged "
e le m ents widt> sp"ced on a 2 " dill . 24 ' boom .
Maximum elemen t l ..ngtb -3 7 ' 8 """ . T he high
standards in quality const r u ct io n established
by Mosley in o veT a quarl.er"C4!ntury o f m anu­
faeturinc i . r ..n ..cted in th is mono-band .. .
Mod .. 1 C L.-20 3. Boom-\o -mast elamping
assur..s stability with a t ime-tested .....nr.e­
m..n t of mast plate. cast aluminum "'am pin g
blocks and stain l" lill stee1 u -o o ns. The el<c1u­
stve " Balanced Capectttve MlI.t chin&" Sy ste m
has a nominal feed point Im peda nc.. o f 52
Obms at 2 KW P ..E.P . SSB. R....ommended
mast siu-2" 0 .0 . Approl< . sh ippin& w t : 42
Ib s. via tTuck . S227.6 5

CLASS IC_33 ..• 10, U .. 20 M ..urs
M od.. l CL...33
. 3 E"'m ..nts
_10 .1 d b Fo rwaTd G a in (ov... isobop ie
so ur~ ) On a ll bands.

_20 db Fron t-to-Ba"k R at io on I fl At 20
m et t>u. 1 5 db on 10 meters,

BRI DG I NG TH E GAP ... The Classic 33 .
combines th" b est of t wo Mosley syst..m s .
h}corporatine Mosley Classi<: Feed Sy.tem tor
a " 8a1llnced Capadtive Mat chin, " syst e",
witb a (....d point impedan.... o f 5-2 o h ms a t
r ..sonanc.. , a n d the Famo U$ Mo sl..y Trap­
Master Traps for "w..ather-proo(" tra ps with
re sonan t ' Tequt>n..y st ab ili t y. T h is e xt . a
sturdy m ulti -band b ea m , Mo d .. l CL-33. (o r
o peTat ion o n 10 , 15 & 20 meters feature s
Improved boom to eIe m e nt clam p in g. uinless
. t ....1 ham war.. , bala nced radiation a n d a
10ngeT boom (aT ......n wideT e l..meIll spacing.
Power Ratin& - 2 KW P .E.P. SS B. R ..com­
mend..d m ast. si ze - 2 " 00. Wind L OIId - 120
Ibs . a t 80 MPH . Approx_ shippine w"i&ht - 45
Ibs. $232.50

Tufts Radio Electronics. 209 Mvstic Avenue. Medford MA 02155. (617) 395·8280
TC1 2

T R AP MASTER 3 6 .. . 10 . r e .. 2 0 M d n a

.Model T A -36

.6 Ele m..nts
• F Ono'ud Gain (over isotm pic lIO urce) _ 10.1

d b on 15 .. 20 roden, 11.1 db o n 10
meun.

Fn>nt-to·&..k Ra tio on all b and ... 2 0 db.
This wide1pllced . si x .. Iemc nt configuration
..mploys 4 o pentinc e t.. ro..nts o n 10 "'d..es, 3
o perat in g e l..m..n ts o n 1 5 m ete..,., and 3
opentti n& .. le m ent s o n 20 meters. Auto m at ic
ba ndsw it c hing is acco m plished t hrough
M osle y e xclusively d es.i &Jled h ip impedance
p ....U..1 r..so"", n t " Trap Circuit . " Th.. T A·36 is
d esigned (or 1000 ....U s AM fCW OT 2000
waUs P .E.P . SSB. Tra ps are we ather and dirt
pTOO(, oUeTinc bequ..n cy stability under a U

w..,." <O".."o~""4
MO SLEY AK-60 M AST PLATE AD APTE R
Mast Pla t .. AdapteT fo r adapting your Mosley
I w- m o u nl.O!'d b eam to tit 2" 00 "'ast .
Com p l..t .. with angl.. and hardware . SI1.15

Tufts Radio Electronics. 209 Mvstic Avenue _ Medfo rd MA 02155 . (6 17 ) 395-8280

T A_33J R . POWE R CON VERS ION KIT
MODEL M PK...3
O wn..rs o f th.. Mosle y Trap-M aster T A·3 3JT .
may o b tain h leber poW"T without buyinC an
..n t nce ly new ant..nna. T h .. addit ion o f the
MPK-3 (power conversion k it ) c o n vc rts t he
TA·33Jr. into cll8e ntia ll y a ne w anten na wi t h
750 watts AM fCW and 20 0 0 watts P .E .P .
SSB. '52.25-

. Mo d e l TA-33
_ 3 Ek-mentl
_10.1 d b FOno'ud Gain (ovu isot Topic

SCOUT"'"
_ 20 d b Fmnt-to-Back R atio
Th.. Mosley TA-33. 3.... lement bea m p rovides
outstanding 10, 1 5- a nd 20 m .. teT perfoT­
man ce . Ex~ptiolU.lly bro adband - live s
exceU..n t r psult s OV" T full Ham bandwidth .
Incorporatinc Mosle y Famo \U Trap-Muter
tTaps. PoweT Ratin& - 2KW P .E.P . SSB. The
TA-3 3 may a lso b e used o n 40 m et en wi t h

TA-40KR co n .....r sion . Complet.. with hu d - L ~=:~;;;;:::-----~~~;;~~~~:--~:~~~~WaT" . S206.50

M ULTI-BA ND BEAM S
TRAP MASTE R 3 3 ..• 10.1 5 " 20 M etn a
• Mod.. l T A -3 3JT•
• 3 E"' mentl
. 10 . 1 db Forward Gain (O.....T ilOtropie
.,\U~)

. 20 db FTont-to-Ba ..k Ratio
Th.. TA-33JT .. . incoTpont..s Mosley Tl'llp­
Mastcr J unior t ra ps. This is the lo w power
b rotheT of the T A-3 3 . Po we r Rliting - 1 KW
P.E.P. SSB. SI51.8 5-
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•
.SAVE YOUR-RADIO!

DESIG NED FOR COMlllERCIAL USE UP TO 1000 MHZ ,

The TUFTS S AV e ·Y O U R-RA DIO bracket can $a ve you a
b undle .. . a nd a lo t o f hassle . Why worry about r ig ri poff 7 The
T UFTS S Y R bracket mounts quickly a nd easi ly in your car and
ma kes it possib le to snap y o u r r ig o ut o f its b racke t w hen you par k
a nd put it o u t o f s igh t.

T he con ne ct or syst e m has a spec ia l eca xter cab le co nnec t o r
VIkl ich w ill p ro vid e yo u wi t h a rcssrese connection r igh t u p to 1000
MHz! No loss ! In add it ion to t he quick coex connector there are
also four power and accessory connectio ns whic h a re made
autOlTlil tica lly when the rig is sl id in to its bracket .. _ just what you
need for feeding power a nd loudspeaker con nect ions to the set.

This is a r ugged brac ke t and con necto r syste m _ •. it 'll t ake a
beat ing. T he re is a hole on each s ide of the 16 gauge steel p la te fo r a
padlock in case you want t o leave the rig for 5t1ort periods in its
b racke t . T hey ' ll have to rip o ut the dash to get it . . . and it won' t be
the first t ime for that .

W it h t w o o f t hese brackets you can br ing the m o b ile r ig in to
the house and use it in seconds. On trips you can ta ke an AC s upply
for t he r ig and use it in your hotel room. Pr ice : $29.95

•

CO D E PR ACTICE SE T

NYE V IKING SQUEEZE K EY
ElC t ra-to ng, finge r-tittlng m old e d pad dles with
a djustable sp rin g t ensio n , adiustab le c o n tad
Ipad n g. Kni t<H.'dge be a rings and extra lu ge ,
go ld pla ted silve r c o n tac ts! Nickel p la ted b ran
h...dw..... and he. vy , d ie cast b~ with
no n..kid fee t. Bu e and dust cover ble c k
creekle finishe d . SSK-l - '23.4 5.
SSK-1CP bas heevily c h rome-p lated bale and
d Ult cover. List p ric e , '29.9 5.

Vau ge t a sun, smooth, Speed-X model
310-001 transmitt ing key , l inear c lreu i t o.,illator a nd ampliher, with a
built 'ln 2" speaker, ell mounte d o n a he. vy dut y elum ln u m b&se with
no n -skid teet. O verd O'S o n stenda rd 9V tr ansistor t ype boottery ( nol
includ e d ). List price, S I8 .5O .
PHO NE PATCH Mo d e l No . 2~46·1 m eu u re l 6 -1 (2 " wid e. 2-1 / 4"
high an d 2·7/ 8 " d ee p . L ist price, $36.50. Mode l 25()..46-3, desilnl'd for
use wit h t ra nsceivers ha vin ll a built-in speake r, has i ts own b u ill -in 2" x
6 " 2 watt speaker . Measure s 6 -1 /2" w id e , 2-1 /4 " high and 2-7 f8" deep.
L ist p ric e. $ 44.50.
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FULLY AIR Tt:STED ­
THOUSANDS ALREADV
.. IN USE
_16 40't0 Cop"",. W~ld

... ... anneal..:! 10 il handlroo
like 0011 Cop"",. wur ­
R.tfod to. bf'lk. than fun
leal power AMICW o.
SS"B<:o...... or 8a1an~..:!
M) to 1!t oh m IHdline ­
VSWR under I .!t to I at
moo.t he,dtU - Sta.inlna
S~I ha.dw.... - D rop
Proot IlI&ulal<>o. - Tenili~
Pe .forman~e - No eoih or
In ps 10 b ....k d own o.
~ hanu undu wuthu eon'
d ,ti o n . Co mplelrly
A.umbled ....dy to put up
- Gu•••ntud 1 year ­
ONE DESIGN DOES IT
ALL.

....".._--.. ...-" _""__".zrz ..... __" ~_ . _ _._

10 TRAPS - NO CO llS - NO STUBS - NO CAPAC ITOR S
MDR -GAIN HD DIPO LES . .. • O ne ha lt t ha la n gt h of c on ve n t io na l

a lf·wa va d ipoles , • Mult i-.ba nd, Multi ·f reQue ncy . • Ma"imum eHi·
iency - no uaos, loading ccus, o r .tubs. • F ull y assembled a nd
re-tuned - no m..suring. no c u lt in g . • All weattler retld _ 1 K W A M,
.5 KW CW o r P EP SSB . • Proven performance _ more man 1 5 ,000
eY'll been d e l iver ed. • Perm it use of t he full e.p a b ili t ies ot t oda y '.
-.band IlC vrs. • O ne feed li,.,. for operation on a ll b.nds. • Lowest
:1St/bltnefit antenna on m e m.ket today. • Fast OSY -- no feedli ,.,.
",itching. • Highest perlormence for the Nov~ _ _ II as the
"U.-Cless o e.
XCLUSIVE 66 FOOT. 75 TH RU 10 M ETE R DIPO LE S
OTES
I All mod.... e boY'll a re furnished w it h c rimp /$Oldtl r lu g..
I All modeols c .... be furn ished with a $0-239 female ca."i'" con nector
: addit ional c ost. T he $0 -239 mates w ith Ihe standard P L-259 m ale
la " iB l cab le connec t o r. T o o rd ... th i.tactory inst a lled o p t io n, ad d the
Ite r ' A' a fter the m odel n u m ber. e"ample : 40-2 0 HO/ A.
I 15 maier models are factory t uned to rescnete et 3950 kH z. (SP)
.odels a re factory tuned to resc ne re a t 3800 kH z. SO m ete, m ode ls ara
e rcrv tu ned to resona t e at 3650 k Hz . Se e VSW R c u rves fo r other
I$Onance da te.

lYE VIKING
'ODE PRACTICE SET

Q~
!t the R IG HT ST A RT!
rth a NYE VIKING Cod.. P,aet oce Set yl)lJ 9"1 a . ura, tmOOlh . Sp-:l-X rnodeI
0.001 " ....m'lI inf! key , . lin""" circui l osc,lI a1o< and amphf.., . wilh e buill .... 2"
u k.." . 11 moun llOd on a heavy duly alumonum tese with non ..kid 1...1. Operates on
ondatd 9 V l" nl '$I0' type battery Inot included!. Units cen be connected in p....II.1
lha, 'wo 0' mo,e 00-11110" Qln p' ec1 '01 .end ing and ••""' illing to each o lhe' . LiS!

iCC!, $18.50.

Tufts Rad io Electronics . 209 Mystic Avenue. Medford MA 02155. (6171395-8280
Te-1 3

N YE VIKI NG SP E ED-X KEYS
SYE VIK ING Standard Speed-X keys feature . mooth, . djustab le
bearine ' . he .vy.(luly s:ilver con tac ts, a nd are mo .....ted o n e he.."Y
o val die casl baso: with blac k wrinkle finish . Available with
standaJ' d. or Navy kno b , with. or without switeh" and with n ickel
or brass plalM key ann ;utd hardw...e .
Pam per yourse lf witb a Go ld .PI. ted NYE VIKIN G KEY !
Model No . 114-31 C-004GP ha s a U th e sm o o t h action fu t ures o f
NYE Speed-X keys in a special " pt'esen tal ion" mo d el. A ll
hard ware is h .,avil y lold pia-led ..n d i t is mo unted o n o n yx-Uk .. jet
bla-ek p l"" tic sub -base. List price is $50.0 0 .

Tufts Radio Electronics . 209 Myst ic Avenue . Medford MA 021 55. 1617 1395-8280
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I J .50
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16.00
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18,50
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411,11$
7'1,11$
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HII .IIS
1111.95
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llANO

14 4MH.
144 MH .
I .... MH .
I . " MH.
22 0 MH.
llO MH .
220 MH '
. 20 MH,
4 20 MH,
.~O MH .
" 20 lot H.

Idd , OH r v"hal. prOl.Cll"n In y"".
po w•• • up ph... 15 vile m.. . . . 12.1I~

12 . 011 - p uwer .upplY"1" lato' ,'.,d
w, lh rold-hack <· " rf. n l ltm ' l1 o ~ .. 10 ,'15
n.", c"mmerc ial du ly JO om p 12 VIl ("
, ogu lu.d pow"r .up ply w/'·"'"
"' Ifold·back c Uff. n l h m'li" l l nd
overv"lI age p'ol.C l i"n . 24 11.11 5

I> m lr cl aM' . p.c~d d"pl...' .
2 .m lr. 600 KH . Ipace d dllple... .
.... ,.d a nd tun . d 10 f.e ...".noy ..
220 MH . d uple.er . ..." ..d I nd.
I"n.d 10 freq " . n cy .
.ack mounl dupl .
d....hI. sh~"led d upl ca bl..
wilh .. llSII con n.clon (1" .1
11m. as .how. W'l ih Iype !Ii
connec lors ( p,. ) ....

R t pow•• am p. ""• .1 .. 1.'I.d . • m,uo..n ­
t .....', ~·M · SS8IAl.l

1'" ......
In PlI1

acc........ y fill~r l or ."""....c.,"".
kin Iliwn 70 dll ldjac~nl

c hl nn. 1...jrNion . .....• . •
10 ml< 11.1" fr on l . nd 10 .7 lot H. ou l
I> mlr 11. 1' fron l ~nd 10.1 MH. ou l
1 m lf Mt fronl.nd 10.1 MH, o ul
22 0 MH z RF fr on l . n d 10.1 MH ,
o u l . . . . • •.. ..... .. .
431 Mlb It t fro nl ~nd 10. 7 MH.
" u l . . . . . . . . . . . . . • . . .
10 .1 MH , It· mod ul. includ•• 2
p"l. n y,l al rill ., . .
455 KH , IF "a~. plu. FIot MI~C I'"

au dio an d "lu.lch I",".d .•.. .

..,n,. a, .h" •• - " ·i . ..1 &. l"".d
Ir . n, mill.. o... il'" 4J2 MIll .
..m. a, ah",, -,,·i,.d" 1,," .<1
JOO milliwall . 2 mit Iran ,mlll.'
..m... 3boH - " 'irrd &. I.'l.d

f SI W/1
lS I W I1

Il PL A SO ,
Il PL AI4..

IlPLAllO

OPL..,432
IlSC-U

DSC·N .

('Wlll
('W II)

MW I

l i n ;'; il
Ill) 1'0" /1
I II I H \\/1

III no w II
I II ~.\ : \\ / 1

O .V. P. •.

I'SJA Kil

( .....'11' Kil

(1 J1t2 Kil
SC3 Kil

OTHER PRODUCTS BY VHF ENGISEERISG
CO l K'I 10 chan nol Te ee OWe .111 deck

w /diode ,wilchin l· S 1."5
nn I\il 10 cha n ...1 omil deck w ,. ·01 '·h

an d 'timm .
lJH ~ we.aion o r ("D I dec k . n..d.d
in' 431 m"l li·chlnnel " 1"''' l i,, '''
carr ie r o perued re( I~' . ,
10 cha nn. 1aUl o-.~an Idapl.'
ro ' It X .... i' h p.i,.,ity . . . .. .
w~ . Iock mo" r.p",~r I nd . im r l••
p. infro m 14 1> .0 ·1" ' .0 (..ch ). . 5.0 0
15.9 hi l . f iel d p, u!D" a mm a hl• .• ·,1d. id . "
I,f,er w il h huilt·. n '4ueleh 1111 an d
III l im.... ..• • . . . .
wi'od a nd I.".d . " "I p. ,,~'a rtl m . d
w".d a nd t~"~d . p"",..mm.d
2.000,,1'101 dvn am;" mike wil h
I' '1' .1'. an d ".;il cmd ...
'"'''' "luolch d~ c " tl ., . . ..
" "\all.d ,n . q >< "I" . i".-I lld' n ~
i",..fa ,·. a"".",,,i ,,>
: ' "n~ d.."d., .
_am" ~_ ah".. ,,;,.,1& I"" r d
~ r" 'r h.I",,1 ' .'''''a l' • . " ".d &
... .·1" , ,, " . d I.. l-l-l \ 111 , h~ "

,-,m. ~' ah, ... tun. " " . : 20 \ 111' nan
....0"'"' ah, .. " 'un"d t" • .I: \ 111' h~"

Rxn ..

M t ~8KII

11.1' 50 Kil
11. 1' 14 41) Kil .
Rt 120 n Kilo

In . 3 ~ Kil . .

II' lo.n Kit.

t M455 xn.
ASl Kll ...

O ylla" .

0)) K "

r X220 1-1 Wr"
TX4 J ~1l Kil .
T X4 3 2 11 W(f
T XI ~O Kil ·
rXHoW /T .

,'l

T he Synthesizer II is a t wo m eter freq uency sv n t he ­
stzer , Frequenc y is a dj ustab le in 5 kH z ste ps from
140 .00 MH z to 149 .9 95 MH z w it h its digital reado ut
thumb whe el switching . T ra nsm it o ffse ts a re digitally
pro grammed o n a dio de matri x , a n d can range from
10 kHz to 10 MH z. No ad d itiona l com pon en ts are
ne c essary!
Kit $ 169 .95 Wired a nd t ested$239 .9 5

Also available for 220 MHz!

RECEIVERS

,... .. . ~ '"',... .. - ~ ...~..~..: ..-..., .
• • •• • '" <

-tl-

REPEATERS

•

SYNTHESIZERS

ffiANSCElVERS

TRANSMITTERS44 . '1~

64. 11 5
J4. 1I~
511, 115

34 . 1I~

H • . IIS
'II. IIS
4 11 . 1I ~

5711.11 5
1119.IIS
1119.9S
1411.9~

Complete b mlr ~M lra nsc. he. ki l .
20\0c o u l . I°c ha nnel .nn ....il h Ca"
(1..1 m,ke . nd cr yl lal . ) . 2.4 .11 5
sa me •••hoow•. ""' I ~ m.... I S...' ''UI 234 .IIS
sam. Ulbo"e ", ce pl lo . 2 20 MH. 234 .IIS
um. .. ah"•• ""'.1'1 10 w.1I . nd
4 ) 2MH . . .
Ir a " ,,,~i' e' c " nl ~' ....•
tran,,·ei.~ , c and ane"." '" . .

2 nllr . yn Ih.-i,., . " . ".mil " If•• "
pr ll ~ ramma hl ,' fro " , 100 KI I , -IOMH , .
(10'1"" " 1'1'0.,, wil h "pli",,,,1
adar l.·,,\. . . . . . . 1" " ." 5
. a m. a' ah"v. - " 'i,ed I!. l"""d . 2.l .. ... ~
•a m••• S V N II Kil . ", ,· p l 22 0 ·
2B M'I , . . 1" '1 , " ~

.... m.· a> an"•• "i..d I< ,.".,1 2.l'l ... .

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. {S171395-8280
Te-14

POWER SUPPLIES
15 a m p - 12 vol l r.,lI lal . d p ow.. ,,,p' 1--
ply w lc .... w lfold-back c " ... n llimil- :'_
Inllnd (n'~...oll." pr"l,olio... .. 114,95 _
u m. ...howe -wi,ed" le'lod. .. 124.11 5
l S . m p_ l2 woll rr,ulu.d pow~r . up ·
ply ""/COH . w /fold·b ack cll rr.n l lim ll·
Inllnd ovp, wUh m"lo• .. . . .. 154 .11 5
lime . ' "h....... - w i...d" 1~.I~d . . . 1711. IIS

'.pea le' -6 m. l" . .. . .•.. " 1111. '15
l~pca 'e' -6 m.... , w,,~d" 1~S1 ed 1119.IIS
rr p.I1.. - 2 m lf - I Sw - c o m plete
u. .. O. y, ll ll ) . • . • . • . • •. " 1I 11 ,IIS
.epeal" -2~0 MH. _ I Sw _ complel.
(Iou C' Yl l all ) •. .. .. .. .. .. " 9 11. IIS
r.pe.... - I Owall-4 32 l.lH .
(.... cryl lalll .•.•.•.•
•• pe.I• • _ I ~ wall _2 m i• .
.e.... al• • _ 15 wall _2 20 MH • .
repeal.. _ I Ow an _ " J 2 lotH•.

" an , mill .r u cil';. I wUI . b m l, .
u m. II abov. - w i...d" 1..lod ..
lransmil le. u cll.. ~ I w all - 2 m",
11m. .. al>owe._wi rr d " 1..I.d.
Ir a n, m ill er ..~i l ., _ l w aU _ 220
MH. • • • • . • . • . . . •

PS I5C KiI.

R I'T H O Kil .

R I'T4 n Kil .

SV N II WIT . .
SV N 220 Kil .

TMXI 44 Kil
T MX22 0 Kil
T lt X4 Jl Kil

SV N II Kil .

TRX SOKil ..

S V r-. 120Wrr .

I It ('·1 . .
TIt C-2 .. . .

1'515(' wtt.
1'S2 5M Kil .

1'5 15M WfT .

II. I'TS O Kil • .
RI'T50.
MPT I 4. Kil .

..AlSO I H Kil 2 mIT pow.. a m p _ kil Iw in _lS w
POWER AMPLIFIERS

III". Lon.
_ I wilh solid ala i••wi,c hinl.

15~
c.... co nn ecton · . ... .. . . . . " " . 11 5

PA"OI OH Kil 2 m lr p........m p -I Ow in - "Ow l.lo dd
_ I - relay.wi lchinl 64.1I~

PA~O/15 KiL 6 m tr paw...m p . Iw·i~ . 25';'~I.

c.-
arc 10/10

~ 0"', c on neCl on " .wi lo h in ~ ~• . II~
PA H./IS Kil. 2 m iT _ 'lmp _lw In-I~w

lilt ' 2 /1 0

_ I _!no c .... . c....n.clon and
IILC 10 1l ~0

::'1;~nJA i4",i5·k·ilb"i i s"'; :
....115

OLC JO /150

PA I .4/2~ Kil . 5".9 5
OLD 2 /"0

PA 220/1S Kil . aim;I., 10 PA 144115 l or 220 MH , 44. 11 5 OLD 10 /6 0

PAU 2/10 Kil . POW" Imp -aimil.. 10 PA 1.4115
OLD 101l~0

n c. !?l lOw Ind 432 MH • . .. 5".115
DU o 10 1" 0

PAI 40/ IO WfT I Ow.n_I .Ow _I _ ~ m , , "mp . 219 .115
OU 2/. 0

PA I"O/ JOWfT JOwin _ I. Ow_I _l mtr a m p . 18\1.11 5 BLF 30180
IIU 10 110

TX5 0 .
TX 50W (f .•
T X I44 11 Kil .
TXI44I1 W(f
T X22011 Kil .

II. X18C ... .• ~a. lS MH . nll ."'~...... wi lh 1

RX ~ 8CWfT •
poI~ 10 . 7 MH , c . y'l al filt.... . . S .... .1tS
..m~ .'.b....~ -,..;... d " 1... I~d . 1 11.9 5

II. X SOC Kil . 30-60 MH , revr w fl poI~ 10 .1
MH, c ry'I . 1rul~' . . . . . . . " • •11 5

RX 50C WfT . ..m~ ..._~_wi...d" 1"'I~d 11 1 .'>15
RX I • • e Kjl. 1. 0-1 10 MH . r<Yr w / l pol~

10.1 MH. c,yOlal ml~r . . • . • 14.9 5
R XII.eWfT um~ .. aboY~_wi...d " l"'l~d 119 .11 5
RX~ ~Oe KlI . H o-1 4 0 lotH. '<:"I' w /1 pole

10 .1 MH' c ry , 1I1 fih~r . • • . • 1• .95
RX12 0eWfT um~ .. ah ",,~ _wi,~d" l"'l~d 1 11.95
RX. J 1C KlI . 43 ~ MH, ,C"'. w /1 pol. 10.1

MH , cr yu.l f ill e• • . . . . . . . 84. 95
RX4 J1CW(f um~ •• ah ov. _wlr.d" 1 ~'led 12 9.9 5

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (S171395-8280

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II



NEW

$17 95

$29 95

-
.~.~. ,- .. .- -\ci ; ~.

Model HK-2 $19.95
o S..... uHK·I .I... ba..

for Ihouw.... wll" 10
Incorpor.te 10 their
_n K..,.... ,

Model HK-4 $44.95
• Combi I HK·I &

HK·3on ba...

MFJ·.ClT ORP f,.nlml"IO'
w.... ,.., _ .,,~ S wott. on .00 ... ... CW

• "0 'O""'1l . ....enH '>0 ""m '''''' • C,.""
o~" ~' w,," '0 '" """,,,",, eM""' • po....
-.."'''' "on.,.,... 0<0''''''''''' _,n., 1luO""'''
0 5 "" ,"" M ""to J ~'YO"" '" V~O "''',,' 0 ' 2
vDC • t ·J"6 • ],." • • ~ ._
..,J._.Com",,,,,,,, vro SZI II!'>
"' J.' l'OC I(: Aogu"__ s....,..

, _. U vee 121 9!'>

c p o -SSS Coole Osc:illalo,

~"''''' '' ' ' .._-- ­. .. .... DoIr , _ to _ "" _ ...
~... .... e- __ IO _ _ "'_._ en..,._ ,,,,,," ..,_ .-,.of ...
.. . M • 50<' "",,to."" __ .....
•....., 'on< """'...., ......,....... car>o_ V
........ 0 1"" .,... .,. u S «Wt""","on 0 u..
'!oM IC ,' ..... . 2·J,16 • ],.1 •• • ••""_

"'W
MODEL HK.J

ELECTRON IC KlEV E R

$69.95

NEW

$49 95

THE HAM-KEY
NOW 5 MODELS

. 1. mbic o;l, c:u il tor _ ze k.-, ing
• Sell o;om....l i"9 dots & dnhes.
• 001.............,.
• &'"-"Y_.twdwilh_is ionsfor

• • Ie<"..... POW'"
• Buil l in lide,_..-.ilor ,
o SPNd. v otu..... _ & ,...;g,,1con!l"otl .
• G,id ,block or d l' lIC l k.-,ing
• u.. wllh e.~.... ' ""<!d 'esue" ,, HK· ' .

Model HK·1 $29.95
• Ou.II.v..- squee,e""dd'e,
• u •• w i'" H K ·S or any ,,11O<;1,ooic k" ylOr .
• Heavy ba • • wl lh non·S lip rubb<lr f" '-
• P"ddlu , . vlOrs ible for w;d<! or clO$e Ilnger l ""cl"9'

Model HK-3 $16.95
• Oe+v.II" I OV" tk.-,.
o HH..., ba... no need lo.nKh Iodul<.
• " ..vel....-IhKtion.

MFJ,' Cl30B X R. c. I.., P,en laCl0'

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up to 400% More RF Power is you rs with t his plug-in
unit . Simply plu g the MFJ Supe r Logarithm ic Speech
Processor between your microp hone an d transmitter and
your voice is suddenly transformed from a whisper to a
Dynam ic Output,

Your sigtal is full of punch with power to slice throu g,
QRM and you go from barel y readable to "solid copy OM."

MFJ·l80' O ...nl...... Tun..._ ._ _ .. "_ _w _
"'" 11 uP .. :lCOI ..., •

• • _ OUT"'"

o 5.....' -.,.. to """ on .- "" """'...
2·J"6 . J-'" . . ...._ . ..."""" _ .....
..... .m_ '" .ntoo<:~'.-;I " ...' " _Qo,I'l'Y' • SO-2Je ,-,0<, 0 11ft",...
.. _ ,_' ...... poo< _, '2 000" ,_
""".,,,... U_ ,..., It""."'" """"" .......

C"'''yCO'O' woo- ............. ' 19"'" """'"000
..,"', i ' 0 S · S- ."+'""
• .."" ' '''" 20 08 ",.. _ .. ga ,n 0 500<>0'."
'"OU' Qo,I'l'Y' 'v""1l con'''''' Il '''' ...............
9" 'n ~, _" .... to "0"""""'" ,.,..,""'-0"_ "IlnAl' ana ,-.co 'ffiOIlO ....pon_
• Duo< .... ..OS rEI ' 0< _ noo oe ..,_ ...""
.......".-;1 abo"'''' • Com.."",,'. .._ • Qp.",",_ tt,. ' 0 '..... 30 " H, o' v ...,.....
• 2· ' 8 • J.~, e . ~ ,"'6 '.......

Dealer Programs
NOW Available

$5995

,. '

I

"" -­--

-.......... ,
,' -

•

LSp·UOlI X . , ......... lsp·~, ,." ,n •_"'uI 2·' a • ],.~'e • '1--" ' 6 oncn Ten- Toe:__. ...,,, ."""", "", . .on ...., """
'."OU' <:M* ....... ' _ • • ,,,..

• hc'~" " ,,,,,,, ,,!)' ....O'H.... 01' "n",on''''
......... • "'........" 11'100 ' 0< _",we """,,,.
"<0""" C"'OS 'c. "',,""",.",'" "",,,,,, ' ''0
~ ".., eonnoe,.on noe..... . 0 UI'" ~ , olt
..'..... • ~.._ """ _,,,~ 10

"NNV • S.." " ' 00. 50 25 . HI '" OH
o 2·J"6 • :1-1 _

p,_ ..,_, """'......"'... ..... '<MI. 50. '"
,. KH • • " , In.o VHf "'2'''''

CIrlOs·80U Eleel<Oni<; Ka,.,
S,... . 1 ,....., ... ....ft n . ' C U. T'S-eo,OS.....-.-
• e., ," . .. • Dar............ • _t>oc: _0-
"on ,.... ,.,n.' O<l~"lO • • • • a '0 ">0
wP>J 0 _ _.. • s.- .....
u.... 'ono _'" con' 0 U"" ... '"""' ..
..." ' '''''9 .lIXI '...... • • _".....' ft.,... ' 0< rU " E Off 0 " SlOETON E Off
• U_ • _'9"' ''' '' 0 2·J '6 • ],. , -' • • •.._~
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H. Luko{{ W3HT
506 DreshertoWll Road
F ort Washinglon PA 19034

Painless Touchtone'

distinctive so und. It is these
circuits that can cause d if­
ficulty when hoo king up a
toucbtone pad. Even though
the high and low tones may
be perfectl y in balance when
fed into the mike input, t hey
won 't be when radiated o n
the air.

Some repea ter systems will
retrieve the tones before the
rece iver de-emphasis circui ts
and some afte r. It is impor­
tan t to know what your auto­
patch repea ter sys tem re­
quires. The Philadelphia-are a
repeater syste m , with which I
am familiar, assumes balanced
tones before the de-emphasis
circuit. The spec ific requir e­
ments are for a deviat ion of 4
to 4.5 kHz, wh ich satisfies
the amplitude requirement,
and for an unbala nce of no
more than 20% between the
high and low to nes. Thus, t he
two crit ica l paramet ers re­
qui ring adjustment in a
touchto ne pad system are
devia tion, which sets the
amplitude, and tone balance.
The frequ encies of the tones
are usua lly acc ura tely and
sta bly generated and do not
need adjustment for mos t LC
o r crvs tal-comrolfcd osci l­
la to r touchtonc pads. Th e fre­
quenci es on RC or other
free-running-t ype oscillators
should be chec ked.

The p ro ced ure which
follows p rovides J. mea ns of
making the nccosserv adj ust­
ments without ty ing up the
repeater system.

A separate monitor re­
ceiver is required, in addition
to your transmitter, and they
are both to be tuned to the
same si mplex frequency.
Locate the d iscriminator o ut­
put of the receiver prior to
the de-emphasis circuit. Be
careful; some discri minator
test point s are made available

Fig. 3. Frequency correction
circuit. Xc = 1/2rrfC,'let Xc =
(I /3)(R/3); C = 9/2tt fR ­
9f(6.28)(700)(R) ­
.OO205/R; C = 2050/R pF.Fig. 2. & sic circuit.

non s. Therefore, the two
tones transmitted must be
closel y balanced with respect
to each other.

All FM transm itters use
pre-emphasis in their modu la­
tion process. Th is mean s that
the higher audio frequencies
are accentu ated more than
the lower frequenci es. To
compensate fo r thi s at the
rece ive r, de-emphasis is used
to restore the au dio to its
o r i gi na l q ua li ty. U n­
fort unatel y, there is no fir m
p re -e m p ha s is l d e -e m p hasis
standard in amateur service.
In fact, ma nufac tu rers will
vary the emphasis circui ts to
provide their own desired
sound. You may not ice that
some manufacturers' radi os
can be ident ified by the ir

....
ZERO

'"

Unfortunately, the suc­
cessfu l o pera t ion of a touch­
tone pad depends on more
than hooking it up correctl y
and getting audio tones out
of it. Some autopatch re­
peaters feed th e received
audio tones directly into the
telephone lines and do not
regenerate the ton es. This
means that the received tones
mu st meet the telephone
system standards, and these
are qu ite critical. Not only
must the frequency of the
tones be accurate. but the
amplit ude also has to be con­
tro ll ed. Since a range of tones
from 697 Hz to 1477 Hz are
transmitted, all must meet
the same am pl it ude specified-

OJ TO " 2v• T
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Adjustment
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Fig. 1. Detector circuit. TR1, TR2 - 2N5458 or equivalent
(HEP FOO10) N<hannel FEr; 01, 0 2 - qermanum computer­
type diode (1N34); M - test meter on low voltage scale (3 V).

T he existence o f auto­
patch has brought about

much joy. It has also brought
som e suffer ing. Listen on
your fa vo ri t e autopatch
repeater any evening, and you
will invariably find someone
playing awa y at his touch­
toneTM pad , tr ying to get it
to wo rk. Th e testin g of
touchtone pads on the air can
be ex tremely anno ying to
others monitoring or trying
to use the repeater syste m.
Asking another station o n the
air to judge whether yo ur
tones sou nd okay is, for all
practical purposes, a worth­
less proc edure. The hum an
ear just can't provide the cali­
bration that is needed .
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Ver y high impedance (ceram iC or c ryst al m ikel
High impedance (magnetic mike l
Low imped ance (magnetic mike)
Very lo w impedance (carbon m ike)

after the de-emphasis circuit.
You will have to loo k at the
schemat ic drawing to deter­
mine where the correct dis­
criminator output is located.
In the typical discriminator
circuit shown in Fig. 4 , the
outpu t shoul d be derived
fro m point A through an 18 k
resistor. Point B is the wro ng
test point, si nce it occurs
after the de-emphasis circui t.
Even with t he discrimi nator
output properly selected, the
de-emphasis circuit acts as a
variable frequency load on
the discr iminator, and it is
capable of creat ing some
error. The erro r will be less
for vacuum tube receivers
than for the solid sta te types
becau se the circui t imped­
ances are higher and the
discriminator load ing is less.

Perform all ad justments
using low power into a
dummy load. The proc edu re
requires use of a measur ing
device, which can be either an
osc illosco pe (low frequency
scope is OK ) or a detector
circuit (sho wn in Fig. 1)
wh ich u ses an ordina ry
20,000 U /V YOM as an indi­
cator. The oscilloscope is pre­
ferred because it can sho w if
any distortion is occu rr ing.
but the detector ci rcuit will
do an adequate job in most
cases and can be constructed
quickly on a breadboard . The
detector, like the oscillo­
scope, places essent ially no
load on the circuit to be
measured and responds to
peak values of deviation . The
met er can fo llo w voice peaks
with no problem.

Before using the detector,
tu rn R2 counterclockwise (no
input ) and adjust R1 for a
zero meter read ing. The
meter should be on a low­
voltage de range (1 to 3 V).
T he next step is to calibrate
the measur ing device (oscillo­
scope or meter circu it) for 5

•

kHz deviation. This will re­
qu ire some approximat io n, as
most amateu rs don 't have an
accurate 5 kHz deviation
standard . Conne ct the
detector to point A of the
discr iminator. The meter in
Fig. 1 wi ll be driven upward
as signals are received and
audio is heard in the speaker.
The amoun t of meter deflec­
tion is contro ll ed by R2.
Listen to vario us cha nnels for
several days ; the peak meter
read ing o n the louder­
sound ing signals will pro bab ly
correspond to 5 kHz devi a­
t ion . Another method is to
yell into your mike on a
sim plex channe l and o bserve
the measuring device. This
assu mes tha t your transm itter
has been set by the manu­
facturer at 5 kHz deviatio n.
Adjust R2 so that the meter
read s approximately half
scale on voice peaks with
either o f the approach es.
Actuall y, it will be most con­
venient to set the meter
need le via R2 to read 5 while
loo king at a 10-, 12- o r 15­
volt scale, even though the
meter is set on a lower range.
T he actua l deviation can then
be read direc tly fro m the
met er sc ale. This is a rough
calibrat ion procedure, but it's
good enough for our pur­
poses .

Use the touchtone pad cir­
cu it sho wn in Fig. 2. Adjust
the SOD-Ohm pot o ne quarter
of the way o pen (from no
signal). Th is is to allow for
mor e signal to be ava ilable
late r, after the frequency co r­
rective network is inst alled .
On the conventional Bell
t o u c h tone pad , pushing
buttons 2 and 3 sim ul­
taneou sly will gene rate the
low ton e (697 HI.) only.
Pushing buttons 3 and 6 will
generat e the high tone (14 77
Hz) o nly. While generat ing a
low tone, determ ine what

•

.~o

value R will produce S kHz
deviation on yo ur measuring
device. R will be around the
o rde rs of magn itude sho wn in
Table 1.

Wi th R installed, reduce
the setting of th e Soo-Ohm
pot so that the high tone
produces about 2.5 kHz devi­
atio n.. Th is is to insure th at
the transmi tter audio circu its
are not limiting. Generate the
low tone and o bserve the
dev iation. If it is with in 20%
o f the high tone, yo ur prob­
lems are nearly ove r. How­
ever, there is small pro b­
ability that this will occu r
because of the pre-emphasis
circui ts. Don't be surprised to
find a 2 to 1 tone unbalance.
Assuming that you do have to
correct for tone unbalance,
divi de R into roughly 3 equal
parts, as sho wn in Fig. 3.
Compute the value of C1
(PF ) = 2050/ to tal resistance.

T he value of Cl is not
critical. Twenty-five pe rcent
varia t io ns are allowable. In­
s ta ll C1 and measure the
difference between h igh and
low tones again at about 2 .5
kHz deviation. You will
notice that th e high tone is
now closer in amplitude to
the low tone. In most cases,
this is a ll of the correction
that will be req uired. If the
high tones are st ill too large,
install an identica l capacitor
at C2. If, after doing th is, the
h igh tone is less than the low
tone (you have ove rshot), re­
duce C2 in value until to ne
balance is obtai ned.

You ha ve now co mpleted
the tone balance and arc
ready to set the d eviation.
Press bu t to n 3 only, and set
the SOD-Ohm pot for 4 to 4 .S
kHz deviat ion. Th is setting
should be just below the
limiting level of your tran s­
mitter.

If you canno t obtain 4 .5
kHL deviat ion when the
SOD-Oh m pot is turned all of
the way up, th is is an indica­
tion th at R is too high. Lower

R in 20% steps, and re­
compute C for each reduc­
t ion. The correct ive network
is designed to provide light
load ing o n the mike input
and sho uld not affect normal
operat ion. If it does, t he
alternative is to put a switch
in series with the touc htone
out put lead . The correc ti ve
net work provides an imped­
a nc e matc hing funct ion
between the mike inpu t and
the touchtonc pad o utput, as
well as acti ng as a frequency
equalizer. Needless to say, it
is desirable to put the touch­
tone pad and components
into a metal box and use a
shielded lead in connecting
the pad to the mike input in
order to minimize chances of
rf p ickup.

Although the proc edure
described above is inten ded
fo r the conventional Bel l
touchtone pad , the p rinciples
can be applied to o ther
touch tone pads. With some of
the new pad s, it may not be
possible to generate the 697
Hi and 1477 HI individual
tones called for . In th is case,
push button 3 to generate
bo th to nes, and de termine an
R that will produ ce 4 to 4 .5
kl-l z deviation with th e touc h­
tone pad set for roughly 1/4
o utput, if there is an output
adjust ment. Next, disconnect
the pad from the 10 ~F

cou pl ing capa citor , and feed
into the capacitor an aud io
osc illator signal set for first
697 Hz and then 1477 Hz.
Proceed as described pre­
viously for measur ing th e un­
bala nce at the two d ifferent
frequencies and in correct ing
for it. Be certain the audio
generator produces the same
amplitude for both tones.

The above procedure
sho uld be effec tive for most
tou ch tone pad /transmitter
combinat ions. If it isn' t, it
will require the services of a
base sta t ion opera tor with an
oscillosco pe to analyze the
problem. •

1 meq
lOOk
10k

1k

Fig. 4. Discriminator. Table 1.
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TR4CW - $799.00

0.
-VAESU

FTl 01E - 799.00
Hl0l EE - 759.00
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Imag i~ using your
en tire 10000000f and pre­
sent bo-am ~yslem as a
complete low angl!"
radiator On 40 a nd 80
mele" . II is co mmon
k nowledge t ha t a
dipole Of inverteO-~

musl be .ilI Iea~t 1/2
waYe I",glh high (120

tee t h igh o n 110
mele~!) in order for ' I

to be a I<M' ang l"
radi atOl . Rut your ex­
i~ling tower, if fed
wilh the Stua rt Elec­
t ronics TOWEll TUnlll
can be m..de 10 be an
optimum low angle
radialor on 40 and 110

The Stu a rt
TOWE A can be
in~ la li ed ..nd easi ly
adju ~led tola low swr
on any 10WX; no maI­
ter what I I size o r
Iype. Tow,", can be
grou nd"d Io r no t .
Radials no.1 pecessalV ,

No more "f.""""" ap­
peara nce 'If d i pol~

..nd I-Vs, tven your
wde w,lI lore it . The
Stuart TOWEA T'lJOIA
la ke~ up vi~tually no
extra ~pacelbut greal ·
ly o U I~e rfo r m1

dijtoles a n1 I'V's al
lhe ~..me heighl plus it
is e asily rdj U~tabl"
from ,rouhd 11''1,,1,
Start mat;X1l better
conlacts I lhe 40
..nd 110 meter bands
w ith .. n lantenna
wstem thaI really gets
o u t , The Stuart
TOWEll n.trKll will
h..nd l" 5lIO ~"Ib out­

","

It(O)w~(glI'ifUliblE~
RESONATES YOUR TOWn

ON '10, AND 80 I

RS-2OA $89.95
16 ADC Conbnoous
20 ADC Intermrttant
ROCOTVneIlded lor ~ 10
120 W amp's .

Ruggedized
2 meter VHF
amplifiers

10 day money back guarantee
Full satisfaction guaranteed
Factory warranty on all items

dea.~op inQ.Jlties onYIled W 1 7

RS-12A $74.95
9 AOC Conbnuous
12 ADC Int8l'TT\ltlent
Recommended tor~ 10
eo WaTlP'S,

INPUT NOM NOM
MODEL POWER OUTPUT CURRENT
NO. (watts) (watts) 13.8 VOC P RICE

2M 15Xl5Olo 2- 15 50 6 s 94.95
2M 15X80 .." 80 11 $129.95
2M 15X8OLo 2 -15 80 11 $139.95

Master Charge & B of A
Chock wiltl order or COD
We ship prepaid in USA

• 105-125 VAC , 50/60 Hz
• Fold back current Iimihng
• 13.8 VDC :!; ,05V
• Ul listed & computer grade components
• One year warranty
• 5 mV peak-peak max ripp le

Ruggedized DC Power Supplies
Ideal for VHF Amplif iers

NOTES: 'Linear; AM , CWoFM. sse. ATTY. Linear models worll. well
with low power trill'lsminers of 2-3 waftS to yield 20-30 w ootpul

size: 414 x 5'4 x N
Iach"'ClII spoohcahons and oata subled 10 change wlll'oOul nonce

An add-on unit. no internal connectons or adjustments required 10 associated
equipment Standard Amplifier Models operate FM. Linear Models operate all modes:
sse. FM. AM , ATTY. CWoetc. "Microslrip" design provides hi!1l slabihty and optimum
pet10rmance over WlCle band-width. Factofy adjusled. no luning required. Mobile
mounting bracket indoded. RF seosrog TIR $Wilctllng. adjustable dropout delay. Re­
mole keyll'lQ capab~ly . Thennalty coupled biaSing. Reverse Voltage protecled and
fused . Conservawely rated WI1h oversiz ed heal SIflk . Red LED indicators lor monitor­
ing DC and RF. VS'NR protected - Ninety day mateMl and wortunanshJP warranty.

LATEST
GEARFROM
WESTCOM
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can attach some pulse­
form ing wheel to the load
end. 1 say load end , so you
can detect belt o r drive
system fai lures as we ll. I ha ve
tri cd to arrange the sc hematic
so you can sec what is really
located whe re in my system,
an d how it all interconnects
to th e rem ot e alarm un it
along with ma ny other sen­
sors and wir ing.

I did not place values on
RC 1, RC2, R01 , R02, or CT,
to allow yo u to c hoose your
own based on what time you
usc on the 20-second TTDR
or sim ila r unit an d on what
you have arou nd, a nd to leave
you roo m to modif y it to
your o wn purpose. It is easy
to c hoose ball park fi gures for
t hem by assu ming Q1 is a
switch that is on all the time
and charges up CT in RC x
CT seconds (R in Oh ms, C in
fara ds) . Depe nd ing on t he
pull-in curre nt for K1, that
curren t is the collec tor cur­
rent in 0 2. The base current
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the trou ble, and rese t it
m a n ually wi th the reset
button o n the main co nt ro l
unit. Th is allows for ti mes
when you arc a way for
ex tended periods, suc h as
work or vacat ion. The swi tch
line carr ies only 24 V, and
can be ro tor cable or the like,
as in all lines to the remo te
alarm unit.

Another possib ilit y is that
the whol e works starts okay,
t he n a belt slips, brea ks, or
jum ps off. The pulses must
kee p comi ng, o r the de tec to r
circ uit will decay and a llo w
K1 to d rop o ut. Since the
TTOR is then reconnected to
t he 24 V ac, 20 secon ds later
t he TT O R con tac ts pu ll in,
and K2 pu ll s in right after,
shutti ng do wn t he motor
again.

It shoul d be easy to see
hawaii this applies to my
well pump, as welt (old style
wit h spokes on the pu m p
drive wheel) , or to a ny ot her
electric motor on wh ich you
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rel ay K2 never closes, and the
NO contacts of K2 keep 120
V ac on the motor for normal
running. RC pot is used to set
a time period of about 10
seconds worth of pulses for
K1 to pull in. In o the r words,
under normal co nd it ions, you
have 10 seconds of the pulses
detecte d for K1 to pull in a nd
swit ch t he con trol unit to
normal run mode.

Now, assume the motor
stal ls, t he belt is off at start
time , or t he squirrel cage is
froz en. The thermal TTD R
a ll o ws 20 seconds of sta ll an d
no pulses be fore its contacts
pull in, pull ing in K2, a nd
shut s off power to the motor.
This allows time for the
cool ing c yc le o f th e TTOR
(a bo ut 1 minu te in mine ),
a nd then it tr ies again . The
switch in the remote alarm
box also allows yo u to choose
the mode you use. If it's in
the man ual position, it lets
the unit shu t down once, an d
then you must go down, find

Fig. 1. Stall de tector. To test: Open connection at C and run system. J) Green and blue come
on; 2) otter 20 seconds, red lights and motor shuts down; 3) reconnect C, and, at 20 seconds,
no red and motor runs through normal cycle. No te: If if's in manual at the time of fault,
switching to cy cle will reset after TTDR cool-off. But this is not recommended, as it defeats the
purpose, which is that you investigate the problem.

I do suggest you code or
cable-connect these, 50 you
can 't i n t e rc h a nge them.
Entering the main control
unit, t his 24 V Ole is rectified
by a bridge d iod e pack
(Motorola-type), filtered, and
regu lated by anyone of t he
now commonly ava ilab le
3-terminal regulators. The
regulat ion a llows your
set tings of charge t imes in the
foll owing circuitry to remain
constant without regard to
f luctuat ing power Ii nc con­
dit ions. One thing t he now
rec t ifie d and re gu lated de is
used for is t he lamp moni tor
ci rcu it. Lea ving the main
control unit via a barrier str ip
or 3-pin plug, as in mine, the
24 V de is fed to a lamp (28
V, low cu rrent , long life)
located o n a bracke t inside
the squirrel cage . It has a tube
(light pipe) a round it to
d irect t he li ght through the
slots in the blower. You can
usually moun t the phot ocell
(o r p ho totranslstor, etc. ]
direc tly to the outside she ll
o f th e cage e nclosu re aft er
dr ill ing a W' hole for the light
to ge t through. Make the
mounting as ai rtight and
Iighttight a round the outside
as possible (pil l bottl e, lid ,
ctc.}. Don't shove the drill
through th e squirrel cage
wh il e dr ill ing, and don 't
reverse the mount ing, putting
the lamp outside. It is hard to
shield the photocell o ut o n a
brac ket inside the cage, and
the vibrat ion o f the enclosure
of the cage would shorte n the
li fe of the lamp if it were
mounted on the outer shell
(live and learn) .

Assumi ng th e normal and
p roper opera tion of the
motor , belt and load, the
lamp shines on the photocell
eac h time the slo t in the
squirrel cage goes by (seve ral
t imes per revolution ). This
crea tes pulses which arc ac
coupled to the " lo ad
d etec tor" circuit. These
pul ses bui ld up a charge o n
CT unti l 02 pull s in relay Kl.
K! breaks t he heater lead of
the thermal time delay rclay
( he rea f te r t he T T DR),
making its time delay infin ite
- it nev er closes - thus t he
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tell me if the bea ms are
frozen up before I burn u p
the ro to r (especia lly hand y,
since the 24 to 30 V ac is
usually already available as
the voltage that runs the
motor, and my beams are set
up to send down position as
digital-code anyway).
Another is .IS a sensor on
another project I have tackled
each of the past 5 winters,
which is to tell me if the car
real ly starts when t he ti mer
says for it to (cold morni ngs
are a whole ot her story not
yet per fect ed ). A future use is
to detec t s talls or no wind
con ditions (discharge) on a
wind generator I hop e to get
up nex t sum mer. Th is may
not seem like much of a ham
radio article, but I doubt t h at
many of us haven't cussed t he
conditions it monitors. If you
are amongst the chosen few
who have not, just wait!

You help me and I will
gladly help you, so, for any
questions, the proper SASE
will bring a spccdv reply
(usually same day) . •

•,•

Re peate r Pr ice $59 7 .50 PA Res . add 6% tax

Maggiore E lectronic Laboralory
B45 WES T T OWN RD.

WEST C H ESTE R. P A . 19 380

lines are out. I have , there­
fore, included only enough 10

show you how to get your
unit going. If you are inter­
ested in the rest, drop me a
line.

The wiring provides +24 V
dc from the main control
unit, to drive your alarm
device if you need it, a
common ground, and a
switched line that closes to
ground on a fa ult alarm. Also,
the cycle and manual lines
come up, for a total of 5
li nes, but I suggest you run
8-con d ucto r ro tor cable with
t he +24 V d c and groun d on
t he heavy pair and allow for
future additons. Afte r I ke pt
mo nkey ing around for more
than 5 years, I d id th is, and I
also ran a 24-pair bus system
to and from every room in
the house using old pulled­
from-service telepho ne cable.
It has saved me many trips
back under the house (only a
half basement).

I have come up with
several po ssible uses since the
initial needs arose. One is to

Now that there is no threat of C. B. on 220
M aggiore Electronic Laboralory

'NTR OOUCES THE Hi Pro Mk I
fOl'" 220 alonll with the NEW 144 repeater
• A state-of-the-art, lull-feature repeater that boasts broad

ra.. temperature and electrical stability fOf use In an
uncontrolled environment

• Low cu rrent drain - A plus for emergency 12 volt standby
batte ry operation

• The receiver develops maximum usable sensitivity and
sideband rejection

• The transmitter develops 12.5 Watts (220) 16 Watts (144)
of clean r f and a fa ithful reproduction of the input sillnal
insurin9 an extremely good sounding repeater

• Includes a high quality dynamic microphone and a detailed
instruction manual

II '"'' and 220 II
ilEPEIITEilf

LlO

resistors at least te n ti mes t he
1k base resistor, so the Q2
remains the ma in control
element in the discharge path,
since you don't need nearly
the delay for a detected
failure as you want for a
detected "load running"
condition.

My two units work fine,
and I have simulated every
usual failure I have had to
contend with over t he years. I
might add a few notes he re
about my re mote alarm unit.
I h ave b urglar, f ire, smoke,
and anot he r type of "fire
situation" d etecto rs all ru n
into o ne u n it , as well a s one
of the Po ly Paks ch assis-only
AM·FM radios and my tntcr­
communication station. Th is
makes quite a versati le and
attractive package which ties
up all these u nits and a power
line monitor in the same box.
While I was at it, I included
an ac carrier current system
that allows me to turn on the
2m FM downstairs and then
operate it from up there as a
"help" device if the phone

L-TRONICS5546 C.lhed••1o.....s Rd .•
A....leu. Dep,-
S¥ll. s.m.•.CA 93111
805-9674859

We have a portable direction finder that REALLY works-on
AM, FM. pulsed signals and random noise! Unique left-right
OF allows you to take accurate bearings even on short bursts,
with no 180° ambiguity. Its 3 dB antenna gain and .06 uV
typical OF sensitivitv allow this crvstat-controtted u nit to hear
and positively track a weak signal at very long ranges-while
built·in AF gain control with 120 dB range permits OF to
within a few feet of t he transm itter.

T he OF is batterv-pcwered. can be used wi t h accessory
antennas. and is 12124V fo r use in vehicles or aircraft. Th is is a
facto ry- b uilt, guarant ee d unit-not a kit. It has been successfu l
in locati ng m alicious int e rference , as well as hi dden trans­
mitters in " r-hunts." ELTs, and noi se so urces in AFI
situat io ns.

Pr ices st art at under $175. Write or ca ll for in fo rmat io n o n our
com plete line of portable , airborne , veh ic le. and fixed OF
systems.

required to cause that current
is going to be roughly the
collector current (ic) divided
by the beta of the device you
use (use a 50 V or higher,
NPN silicon, and about 2 ·5
times the current required by
Kl). The voltage at point A
must be high enough to cause
thts base current through the
1k base resistor. (When the
transistor is on, the voltage at
the base is very close to .6 V;
therefore, if t he voltage
at point A was 1.6 V, then
there would be 1 V across the
1k resistor for 1 m A of base
l. Fu rt her, if the Q 2 beta was
100, you could pull approxi­
mately 10 0 mA down
through the collector circuit

including K1. If 100 mA was
the pull-ln current of Kl,
then 1.6 V at point A would
cause a relay putt-In to occur.
The variable part of RC sets
how long it takes to get up to
this point A level .] An easy
out is to make ROl + R02 =
RC2, so you know it takes
twice as much voltage at B as
you need at A. Make these
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DSI
------DSIINSTRUMENTS INC.------'"

Be the one who's on FREQUENCY!!
With your OS! Coun ter. . .save th e shop cost of tweaki ng xtals...
know your frequency. . .from 160 met ers through 450 MHz. Now OSf
offers the most counter for your dol lar. Latest state-of-the-art
technol ogy.. .DSI advanced LSI design far exceeds outdated TIL.
Go wi th the leader _ ..buy a OS, FREQUENCY counter and SAVE
TIME & MONEY! '

NOT A KIT

MODEL 3500 $139.95

500 MHZ Frequency Counter
• Includes 500 -.r.Hl Prescaler - Not an addon
. 7 "'rge bright - ~ Inch LEO Readouts
• Temperatur. compensated crystallimebase
• Accuracy 1 PPM Typ
• Sensltlwlty 50 MvRma 150 " 250 MHz 150 Mw Rms 450 MHz
• Gate time light
• No direct RF connecllon Requ ired
• AC or DC operalion
• 50 Hz to 500 MHz typ
• Comprehensive owners manual with complete accura te schematics
• Factory assembled" tlSted

MODEL 3600A $189.95
Includes oven tlmebase

600 MHz Frequency Counter
• Includ es oven compen sated crystal timebase
• Includ es buill·in 600MHz Prescaler·Not end addon
• 8 Large bright _ \It inch LED Readouts
• Two IImebases 0.1 sec " 1. sec
• Resolution 1 Hz Direct 10 Hz Prescaled
• Sens iUwlty 20 MwRms @ 150 " 220 MHz 100 MwRms 450 MH z
• Accuracy .5 PPM over temperature
• Oven light" Gete lime li gh t
• Automatic Dec imal po int placemen t
• NO DIRECT RF CONNECTION Required.
• Comprehens ive ow ners manuel with complete accurate schemallcs
• AC or DC operallon
• 50 Hz to 600 MH z Typ.
• Factory ISsembled " tested

Use It In t he car or on the bench...take it to the re peater site. ..high-impact case. _.light
wei ght - but ru gged...Oes igned wi th the latest readily avai lable LSI , CMOS. Sc hottky, Meet ­
in teg ra ted c irc ui ts .

NEW PRODUCTS

· 250 MHz 7 Dig it Battery operated hand he ld counter $109.95 available mki-Jenuary.
• 3107 Dig it Bench Degital Multi-meter AC or Battery operated 599.% available mid-February.

Visit us at ORLANDO, FLA. ARC ARRL Convention Feb. 17, 18, 19
Booths 37, 39, 40 (Shera ton Towers)

Strongest Warranty in the Counter Field . O NE Year Parts and Laber we pay the return shipping
plu,;>, _.I t not sat isf ied, return in ten days for fu ll re fund . . . Denni s Romack . ..W A60Y l.

VP·Markeling . OSI

---._------- _--------------- _-------------- --------------------------------------.._------------------
025

TO ORDER CALL COLLECT (714) 565-8402

,_.~---------------~, ---- ---_.------------- -~~~~-~~~-----
~, S'_'., _'Z,p _

......============a-
D o-k -..;loMcI 0 "'-_ _ ,nlonnaloon on )'QU' l ull ~"" ollnSlrumen' • • "" ...<:US"""'"
D _ .......ialll W.....a-~ VIS'" 0 R.E

DSI INSTRUM ENTS INC.
0 1'1. Divers i f ied security Ind, Inc .

We pay shipping charges anywhere In

the U.S.A . UPS Brown or P.P_ - CA
Residents p lease add 6% state sales tax.

• Amer ican Express • Bank of Amer ica
• MasterCharge • VISA

'-------7914 Ronson Road No. G, San Diego, CA 92111------~
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Jim Labo K tQ5T
6359 Soulh Fenlon Court
LiUleton CO 80J23

Try 220, You'll Like It!

- use it or lose it!

H OW do we solve the
problem of ever-in­

creasing numbers of VHF
FMers? The high end of two
meters is extremely crowded.
All 30 kHz split repeater
channels are in use in many
metropolitan areas. Where do
we expand next? The first
option is 15 kHz tertiary
channel repeaters. This solu­
t ion has large technical prob­
lems. There is a second, and
m u ch easier, sol ution
expansion into the 220-225
MHI ba nd.

The greatest dete rre n t to
th e growth of 220 MHz was
the lack of commercial ly
available equi pment. There
were a few notable ex­
ceptions by Conser, Tecraft ,
and innumerable converter
manufacturers. A determined
amateur had to build his own
220 MHz equipment. Their
numbers were small becau ...c,
unfortunately, it takes
commercially made equip­
ment to attract large numbers
to a new band or mode. With
all its adva ntages, two meter
FM had on ly slow growth
duri ng the era of converted
surplu ... high ba nd (150- 172
MHz) eq ui pment . Today 's
fa ntast ic growth occurred
o nly a fter t he int ro duct ion of
eq uipment spec ifically made
for the ham ma rket. Ham
SSTV had the same growth
problem, before the manu­
facturcrs took an intcrc ... t .
Thi.. i... no longer a problem

'54

for 225 MHz FM , as the
manufacturers are now ready.
Take your choice and enjoy
the boom.

If you arc interested in
joining the 225 MHI gang.
here is t he basic information
to get you properly oriented
for your new ven ture. There
a re three primary questions
to be answered:
1. What kind of resul ts can
be ex pected on 220 MHz?
2. Where on the ba nd do I
operate?
3. What kind o f eq ui pme nt is
now available?

Coverage

The 220 MHz ba nd is very
similar to t wo mete rs. With
comparable 220 MHz equip­
ment, you have similar cover­
age. This was the second
major reason for the lack of
220 MHz growth. A VHF
experimenter would move up
to 432/450 MHz after two
meters, as he wanted some­
thing different. This simi­
larity shoul d now be an
advantage.

T w o -t went y has fewer
dead spo ts t hen two m ete rs
because o f t he shorter wave­
len gth . Two reflec t ions of the
same signal arri vi ng at the
an te nna ou t o f phase cause
dead spots. Wi th th e shorter
wavelengt h, t he mobile an­
tenna moves less to get back
10 in-phase re fl ections, thu..
has smaller and fewer dead
spots.

Band Plans

FCC regulations allow all
amateu r modes, except wide­
band TV and pulse, on the
enti re band. With no official
guidelines, some sort of
gentleman's agreement is
needed for the orderly
occupation of the band. In
the early seventies, a band
plan was adopted with
c ha nnels every 40 kHz fro m
220.020 to 2 24.980 MHz.
R ep e a t ers were allocated
inputs, Hg. I , from 22 1.58 to
22 1.98 MHz, wi th outputs 3
MHz high er.

Howeve r, th e infamous
repeater docket (18803)
ups et this plan by restrict ing
repeat ers to only 222 to 225
MH, . It is in te rest ing to note
that RACES repeaters can use
the full 220-225 MHI band.
The 220 to 222 MHI segment
apparently wa.. being reserved
for a Ctass "E" Citizens Band.
The current 220 MHz band
plan eventually adopted is:

220.00 to 220.30 MHz.
Narrowban d (SSB/CW/AM)
modes in the eas tern an d
central portions of t he coun­
try. T h e "common fre­
q uency " is 220.050 MHI , or
an 8.1 50 MHz crys tal. Ho w­
ever, du e to the usual mi....
mat ch bet wee n crys tal and
oscilla tor ci rcuit, those users
arc anyw here from 222.020
to 220.070 MHz. The better
equipped stations tend to hug
t he low end , just above

220.00 MHz.
220.30 to 222.00 MHz.

Co n trol frequencies and
auxiliary links. Two-t we nty is
the lowest band where the
radio control link of a re­
motely controlled transmitter
is per mitted .

222.00 to 222.30 MHz.
Narrowban d modes on t he
west coast a nd moonbouncers
working t he west coast. The
220 MHz band is the lowest,
fu lly shared band with t he
go vernm ent radiolocatlon
service, which has pr iority.
T V local osc ill ators a nd radar
garbage render th e low end
useless. T hese problems a re
pr esent in the res t of t he
country in varyi ng degrees.
But only on the west coa ..t
h a ve t he n ar rowbanders
moved away fro m t he low
end garbage.

222.34 to 223.38 "1Hz.
Repeater input s. The repeater
standard... are 40 kHz chan­
nels, with repeater outputs
1.60 MHz above inputs. Fig.
2 shows the repeater pairs.
The original band plan design
called for creation of 20 kHz
spli t repeater chan nels, when
a ll the 27 repeater p..rlrs were
in usc. Ho we ver , in ma nv
areas, the 222.00 to 222.30
a nd 223 .60 to 223.90 MH z
segments arc bei ng allocated
fo r ad ditio nal repeaters
before adopt ing split repeater
channels. T hese area.. need
good cooperation /coordi­
nation bet ween expansion
repeater owner.. and area 222
MHz narrowbandcrs. A high
powered 222 MHz moon­
bouncer would wreak havoc
if he used the repeater input
frequency. Since the 220
M Hz band plan was adopted
before the phenomenal FM
growth, maybe discu..slon
should begi n on moving the
narrowba nders to [uvt below
222.00 MH / , say 22 1.70 to
222 .00 MH/ . This would
p re ve nt fric tion be twe en
F Mcrs and narrowbandc rs
and yet leave th e narrow­
banders h igh enough to avoid
t he low end garbage.

223.42 to 223.90 MHz.
FM simplex channels. The
national simplex channel is



222 .020 I
22~ .oM 22 1+ .'}80 ~
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:> ~ :>.460 2210 . 980 t

Fig. I. The original 220 MHz band plan, drawn up in the early
seventies. Southern California 's in fluence is shown from there
being more remote base than repeater pairs.

Equipment
To get o n 22 5 MHz FM,

MH z. The recom­
expansio n order is
and then 223.54

si mplex act ivity

124 .020 I224 . 060
aac. rcc •

"121o . 140 ••
22" . 180 "•2210 . 220 0

2?4 .260 "•22".we •
224 . YO O •
224 . }80 ""224 . " 20 0•22.....60 "' RB I NTERC OM•2210 . '500 IV 4 • .,1+0

( ATTY)

NATIOlf ,U. S I MPLU

U,.9O

U, .86

2 2 J.82

22 ~ . , 8

22' . 14

U " .10

22 , . 6 6

22 3 . 62

22 , . ';8

22 3 . 54

22 ' . '}O

22., . 46

22 , . 42

S I MPLEX CHA NN ELS

scanning, or power ampli fier
modules ca n be added , as
interest and finances perm it.

The Genave is a good,
basic, no fr i ll ~ unit. The ten
channels can be ganged or the
transmit and recei ve fre­
quencies separately selected.

The Clegg FM-76 , Cobra,
and Midland arc iden tical.
Features include an Seelative
power meter and prewired
accessory soc ket. The four­
pin soc ket has connections to
the mike input, +12 V dc un
transmit, and discriminat or.
Group purchase discounts arc
available. Specrronlcs handles
the Cobra and Midland , whi le
Clegg deals direct . On group
purchases, Clegg includes
crystals for your repeater as
part of the package.

The Tempo unit IS In the
deluxe class. Features include
a buil t-in d iscriminator meter,
a sim plex spot swi tch, and
provisions for an ex ter nal vfo
or crvsal oscillator.

The TPL is designed for
both 2 20 MHl FM and AM.
It is th e only unit completely
usable on bot h modes. The
receiver rs tunable from

~EPE'TE~ CI!A NNELS

I NPUT OUTPUT

22 3 . 3<'1 22 4 . 98

12 ,.~ 224 . 94

u , .~ 2211 . 90

lH.26 221o . fl 6

2'?, .Z2 ~24 .82

22 3. 18 2211.18

2'n . l lo 2210 . 74

22 ' . 10 22 10 . '70 ( R1'!l')

22 ~ . 06 ;:>;> 10 . 6 6

223. 0 2 U 4 . 62

22:> . 98 2 ?1o . '58

222 .910 22 10 . 54

222. 90 22 4 . ';0

222 . 86 2210 .46

22 2 . 82 ;>211 . 42

22 2 . 18 224 . 38

222.14 22 4 . 34 REP EATER

222 . 10 2210 .30 tlPAtiS ION CI!ANNELS

222 . 66 224 .26 IN PUT OUTPU'1'

222 . 62 224 .22 222 . 30 223 .90

222.58 224.18 222 . 2 6 22 ~ . e6

222 . 54 224.110 2 22.22 22 3 . 82

222 . 50 2210 . 10 222 . 18 :>2 ~ . 18

222 . 11 6 22 4 .06 222 . 110 22".74

222 . " 2 221o .0? 222 . 10 22 '.10

2n . ~ 22 ., . 98 222 . 06 22,.66

222 . ~ 22 ' . 94 2 22 . (2 22'.62

Fig. 2. The repeater and simplex channels under the present
220 MHz band plan.

223.50 MHz, and will need
crystals for your 225 MHl
repeater. Fig. 3 sho ws there is
qui te a range in price and
feat ures.

A major conslder atlon in
choosi ng a 225 MHl FM
transceiver Is rece iver image
re ject ion. The problem arises
if the receiver uses injection
below the desired receive
freq uency . For 220-225 MH z,
using the common 10.7 MHz
i-f, the image falls between
198.6 and 203.6 MHz, or TV
channel 11. If this channel is
in usc in your area, your
rece iver wi ll need excellent
input sel ect ivi ty. Receivers
using h igh side injection have
images in the 225-400 MHz
m ilit ar y com munications
band, el iminat ing the prob­
lem.

The VHF Engineering uni t
is a kit. It is def initel y not
what you may have become
used to with Hcathkit s, as
there lire no step-by-step
directions. If you have had
some bu ilding experience, it
is a ver y good buy. The
TX-220 and RX-220 can be
bu ilt now a nd mult ichannel,

AM CALLING

AM RTTY

F H RTTY

fI". CALLl t1 ii

2~2 . '5CO I~:>2 •.,4 0
eee .see
u 2 .620 "'0
U2 . 66c •

"222 . 100 ~
222 . 110 0 0

222 .780 "222 . 820 ~
2U . 860 •"'2U .'lCO •
2~2 .q4(' I2.?2 . 980

2,0 .0'>0

1aa '.C'6C
22 '. 100
22 ' . 1100

~U , . I!lO "'2,n. 220 ••22 5.2(.0 -•
22 3 . ~O

~22".~c
22 " . 380 I22 ,. 420
2.? 3. 460

22 3. sec

1
22 ' . <; 100
n 3. '}80
2.? ,, 620
22 3. 660 x

"2.? 3 .100 "'•22 ' . 140 •-U 3. 18e •
2 :> ' .820 •
223.860 "
12 , •sec IU ' . .,40
22 3. 980

there are three basic meth­
ods: bu y, bu ild, or butcher. If
you are interested in the last
two, a chec k of the annua l
indexes o f popular ham maga­
zines for the last ten years
should help you. If you are
interested in buyi ng a 225
MH l rig, the man ufacturers
arc ready with a wide cho ice.
All the new 225 MHl FM
tran sc eivers are multic hannel,
solid sta te, wit h features co m­
parable to the ir two meter
cousins. They come with only
the na tional simplex channel ,

eec.ceo
"'"'0 .060
eac. rcc
U O.140
U O.1 80
~:> 0 . :>20

;>20 .:>60
no.~

2~0 . wo
"'220 . ~O 0•2.'0 . 4;:00 ";>2c . Io60 •0

eeo.eco 0

~~O.C;40 "220 .'j80 ~
2>0 . 6 20 "220 . 660 •
22 1: .100
22 0 . 1100
2~0. 7 80
2~0. 820

no . 860
220 . 900
220 .940
220 . '180

22 1. 020 I~~ 1.060

221. 100 •
U l. 140 ~
~2 1 .1 80 ••2:>l .UO M

22 1. 26C' "•
2~ 1. sec •
221 . ~O •

"2~ 1. , 80
~22 1 . 10 ' 0

221 . 460 "•
~~1. sec I2~ 1. 'j100

22 1. sao 122 1.620 • ~", RTTY
221.660 " AI'! VOI CE•2.?1.700 • F:-! RTTY•
~2 1. 140 -
221 . 180 •
221 . 82 0 ""22 1. ~ 60 •

"2:>1. 900
c,

"22 1.940 •
:>~ 1."80 I

223.50
mended
223.46,
MHz as
builds.

223.94 to 224.98 MHz.
Repeater ou tput s. The two
most popular pairs are 34/94

222 . 34 /223 .9 4 a nd
223.34/224.94 MH l. The
f req uencies 223.10/224.70
and 223.70 MH l are reserved
for RTTY.
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°GL220 • Great Lakes 220 MHz
News K00ST ; Decoder = Crest·
line Amateur Repeater Organiza·
non WR6ACJ; CBfTS = Cheese
Bits/Mt. Airy VHF Radio Club
WR3ACD.
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a lmost every pocketbook.
With the introduct ion of this
ready-made 225 MHl equip.
me n t , ac t ivity has been
s teadily rising. Some ar ea.. ­
New York City , Chicago, and
Los Angeles ~ alr eady have
reached the band plan limits
for repeaters. With some reo
adjustments to the band plan,
thirty-five primary repeater
channels sho uld help take the
1000d off two meter FM. Come
joi n th e fun o n two­
twenty. •

,
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Fig. 3. Commercially available 220 MHz transceivers. ( This originally appeared in Texas VHF·FM Society News, Spring-Summer,
1976, p . 15.)

220-225 MHz o r can be
crystal controlled.

The Comcr aft is a top-of­
the-line tra nsce iver. It is fu lly
synthesized in 5 kHz steps,
covering both 144-148 and
22Q.225 MHl. It is equ ipped
with several repeater offsets,
or it can be used split mode.
The receiver has detectors for
both FM and AM; the trans­
mitter is FM onl y.

Included for co mpleteness
are two un its that are no
lo nger on the market: the
Clegg FM·21 and the Johnson
Messenger 380. The units a re
st ill avail able o n a second­
hand bas is. The Clegg FM·21
uses a single crys tal for both
transmit and receiving on the
transmit frequency, and re­
ceiving 1 .6 MHz higher for
repeaters. The Johnson unit
never reached the market.
Seventy of these un its were
built circa 1973. Apparentl y
they were a production test
run for a Class " E" Citizens
Band transceiver . When Class
" E" did not material ize , they
were sold to the local Waseca
amateurs.

As you can sec , there is a
225 MHz FM tr ansc eiver for
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The LE DEft
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

Come to ABC Communications today fo r the best so lut ion to yo ur pa rt ic ular com m un icatio n
req uirements, whether the y be Am ateur, Two-way Business Band , VHF Marine o r Police Scanner .

OENTRON M LA-2500
$799.50. ,

DENTRON MT-JOOOA
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K ENWOOD T ranSOIIiver
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K ENWOOD 2M FM

TR·7400A $399.

ATLAS Tra nsceive r 2 10X
80 t hru 10 M $679 .

Atlas T ransceiver 21 SX Inor sho wn)
160 t hru 15M $679.

ATLAS 350-X l Tran$Ceiver
'60 thru 10 M $895.

lCO M T ransceiwr 2M F M
sse rc 211 $74 9.

ICOM Transceiver 2M FM
rc 225 $299.

ICOM Tnmsceiver 2M f M
rc 245 $499.

{f i lICOMI

• •YA ESU HF SSB YAESU FT·221R
FT ·l01E, 16 0 th ru 10M $729. 2 meter FM·SSB $595 .

ABC
COMMUNICATIONS A46

17550 15TH AVE . N .E. - S EATT LE , WASH . 981 5 5 - (20 6) 364 -8300

We also handle W ilson, Cushcraft. H V­
Gain. Antenna Sp ecial ists, K LM. e tc.
Anemion Washington residents : Come
on in fo r e xcellent service in o ur com­
plet e Co mmu nica tions Repair Shop.

Write or call for SPEC IA L tower. ro tor.
antenns packagel Tri·E Il, R o hn , Wilson
T owers. Sh ipping In fo : F .O.B . Seattle vis
UPS, truck. o r parcel post.
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CALL TO LL FR EE

IN STATE O F WASH.
1.(800)562.7625

Wash. res. add sales tall

Other locations: (Walk-i n customers only) • Bellevue - 12001 N. E. 12t h . Everett - 6920 Evergreen Way . Open Mon. th ru Sat.
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- fool Mother Nature

Eugene X. Dusinil W4NVK
4724 Ridge Grove Rd .
Knox ville TN 379 IB

the fate ful day when he
catches that big one which
always before got away. Fig.
1 shows the size of some
likely catches.

The fi rst commandment to
consider is that any metallic
protu berance which pokes
above other things in the
vici ni ty is a candidate for a
direct hit by lightning. It also
happe ns that, although the
antenna may only be small
wire normall y capable of
carrying only a few Amps, it
can for a few milliseconds
carry the ent ire 100,000
Amps of a large bolt.

Now co ns i de r t ha t
grounds, eve n very good ones,
have consi de rable impedance
and resistance. You may
study the power handboo ks
to see that ground rods
ty pically have a resistance to
ear th of over 30 Ohms, and
considerable effort must be
expended to make one with
an earth resista nce below 10
Oh ms. So let's take as ty pical
a 20-0hm ground resis tance.
Multiply the bol l current of
100, 000 squared by 20
Ohms, and you can see that
power at a rate of two hun­
dred-th ousand megawat ts wi ll
be dissipated in this resis­
tance. To appreciate th is
number, recall that a ty pical
hydroel ect ric dam generates
power at a rate of on ly one or
two thousand megawatts or
that the ent ire Brown 's Ferry
nuclear plant generates only
3000 megawatts. That dissi­
pation in the ground resis­
tance is not to be passed over
lightly; it is very large, as
th ings go.

lt is true, though, that this
power will last only for about
a millisecond, but, even so,
multiplying the dissipation by
1 milliseco nd still leaves an
impulse of two hundred
megawatt-seconds. For sizi ng
this num ber, recall that a
450-volt 100 uF cap sto res
onl y 10 Watt -seconds, and
that mak es a respecta ble bang
when shorte d. Two tractor
t railers at 55 mph dissipate
only one-third of one mega­
watt-second 10 a head-on
collision, and a dynami te cap

when he caught a manta ray.
It yanked him off the pier
and nearly drowned him
before he got loose from his
improved tackle. Even so, one
arm was so sprung that he
was feeling quite poorly for
abou t a mont h. You see, this
fellow wanted to catch
sharks, but he neglected to
ponder what else in the en­
vironment he might catc h and
how he would fare if he did.

Bu t let's get back to the
innocent rad io buff. He seeks
to catch signals in the wee
microvolt category and fre­
quent ly neglects to acknowl­
edge that the same tackle
may hook onto" large di gital
signal, known as li ghtni ng in
layman's terms, which ranges
in the mill ion-volt range. This
article is to help him ponder

I am reminded of a fellow
down in Florida who fi shed
for small sharks from a pier.
He caught many, but pulled
ou t only a few because they
broke h is tackle. He remedied
this with ty pical Yankee
ingenuity by getting braided
leader in a long length which
he used for string. All went
blissfully well until one day

Ay(/IA<o{
l<l.oooA".'

Fig. 1. Typtcat ttqntinq bolls.

How

To Dissipate

200,000 Megawatts

M any who putter with
r adi o even tually

evolve to the point where
they are sticking poles and
wires up into the air which
protrude above the trees .
Because God loves his chil­
dren , even those who putter
wi th radio, o nly a few of
these fellows ca tch all they
are fishing for.
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Fig. 2. How to protect the house.

pro tect only from induced
surges of t rivial energy which
resuh when the guy next
door gets hit. /\ perimeter
must be set u p as descr ibed
and everything tied to it, in­
eluding the arres ter ground,
for th is to protect you for the
ou tside antenna si tuation I
described earl ier.

Wh e n ru nn ing ground
leads, remember that the
ind uctance of wire causes its
reactance to far exceed its
resistance to pulse currents
like lightning. Therefore, very
large voltage drops exist along
the wire. If you careless ly
inc rease this inductance by
maki ng sharp bends, the air
may break down, formi ng a
fat arc past the bend. This
will blast a big hole in any­
thing that was in the bend ,
suc h as the roof. So, make all
bends gradual curve-; - no
sharp co rne rs!

Summing up all the above,
yo u can survive a direc t
lightn ing hit by leading the
bo lt around your house and
let ting it d ig up the yard to
dissipate its en ergy . You can
do this by buil ding a per im­
ete r of grounded lines aroun d
your house an d then tyi ng all
things entering the house to
this common ground. Having
done this, your ears will still
smart from the noise after a
direct hit, but no essential
parts will be malfunctioni ng.
What more can one ask who
persists in po king poles up
where gods are th ought to lie
about doing their th ing? -

Fig. 3. How voltage drop on a good ground leaves millions of
volts to flit around.

grou nd ou tside the house.
What you must do to pre­

vent a passel of side bo lts is
to tie eve ryone of th ose
down leads fro m th e tower to
a wi re perimeter in the dirt
around the outside o f the
house , and then tie every
o ther grounded thing that
enters this circle to it. Run
wires up from your perimeter
wire to the meter ground, the
phone ground. a ll pipes, e tc.,
which enter the house. Any
cables you have running away
fro m the house shoul d have
their ground conducto r t ied
to this perime te r. In th is way,
all th ese thin gs will rise by
the same potent ial d uring the
bolt 's passage through the
ground, and there wi ll be
little chance o f an y side bolts
inside this shielded cage you
have constructed . Needless to
say. hell will be raised out at
the perimeter of this ring of
protection, but yo u will
successfully have kept it from
happen ing inside the house.
While th is is not perfect, most
radi o men have lea rned to live
with less th an perfectio n, so
they'll be hap py.

Remember that a house
with a properly grou nded
antenna above it is safer than
a house with no antenna, but
o n e with an improperl y
grounded antenna is a death
t rap and can suffer severe
damage from a direct hit.

Another bit of advice is
that lightning arres ters wi ll
not pro tect against a direct
hit. They arc intended to

that sneaks on up the line to
the house. This is only so if a
very good ground is hooked
to the arrester.

If, on the other hand, the
pole is o n the roof or next to
the house, that is another
matter entirely. In this case,
you could do as many do,
and just stretc h a bit as the
big one goes thro ugh. I can
tell this upsets yo u, so cease
the clacking and lis ten close ,
for perhaps something can be
done within reason .

What you must do is run
severa l ground leads down
from the tower, around the
eaves of the roof, and to
ground , as in Fig. 2. This
way , the bolt will divide to go
down al l these leads and not
go through the ho use. You
will ha ve led th e bol t around
the house, wh ich, belie ve me,
is 90% of the task of letting
go of the big o ne.

Looking at the numbers
showing voltage drop in the
ground system in Fig. 3, you
can see you are st ill far from
safe . Normal ground resis­
tance will cause a voltage
drop up to about a mill io n
volts. Th at is a lo t of juice ,
and it can easily jump several
feet to any objec t which is
not at a simila r poten tia l. The
power li ne ground, the phone
groun d, the water pipes, the
sewer pipes, the gas pipes,
yo ur o wn tail, c tc. , will all be
fair game fo r a thin g called a
side bolt. This is a lesser bolt
of several thousand Amps
wh ich will flit about the
house from one object to
another until lo ts of things
share in that rath er large
potent ial di fference between
stuff inside the house an d the

ex plodes with an energy of
GOO Watt-seconds. Obviously,
a bunch of energy is going to
be let loose when that bolt
reaches earth. Fortunately,
most of it will be dissi pated
underground where most of
that 20 Ohms is, but even
very small resistances in the
line will share large energy.
The tru ly spec tacular display
wi ll come wherever the bolt
must jump an inch or foot or
y ar d to go from one
grounded thing to an other.
Obviousl y, an astute radio­
man should expect some
bird 's nests and fried PC
boards if a bolt ever enters his
sanctuary.

The second commandment
says no reasonable insula t ion
wi ll insula te against li ghtn ing.
Recall that it has just bus ted
through about a m ile of air to
get to you, an d that air is a
pretty good insu lato r. You
mi ght app ly many yards
thickness of space-age insula­
tion and discourage it, but
that 's impract ical, so let the
commandment rest at that .

The third commandment
says lightning cannot be
stopped , but it can be led by
a sufficiently attractive en­
ticement. Since lightning is
only wanting to get to
Mother Earth, you may pro­
vide it a be tter path and hope
it takes it. If the antenna is
outside, you can do th is by
letting your lead-in pass with­
in a half inch o r so o f any
well-grounded object, and ,
almost always, the bolt will
jump off there and ignore the
rest of the house. A simple
lightning arrester over at the
h o use will th en protect
(usually) against the little
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- reI ief for the cliff dweller

J. M. Mendewn W6AQM
5502 Corteen Place
N(){th Hollywood CA 9 J607

Can A

Miniature Antenna

Very interesting frequency
characteristics were observed
with this antenna. I found,
for instance, that the device's
lowest resonance was slightly
below 14 MH/, when a
similar resonance existed
Mound 21 MHl. Both indica­
tions exhibited a compara­
tively high Q character. This
bot hered me, <IS I had never
expe rienced th is nan­
harmonic relat io nship before
in a s vmmctricallv con­
structed antenna. Of course,
the coupling coil was the
shady character here. It was
apparently acting as a tuned
trap with the large interturn
capacity of the ribbon cable
tuning it.

By carefully adjusting the
inductance of th c coil , I was
able to load the antenna on
14 MHl as well as 21 MHz,
with acceptably low swr
values. Th is was too good to
be true - a z-band antenna
that a llowed me to make
many cross-country contacts
with a radiating device that
cost me less than five dollars.
The power output used for
these operations and sub­
sequent antenna design
adventures was 125 Watts
conti nuous from a Coll ins
KWM 2A. All test contacts
were made in the SSB mode.

As I no ted earlier, t he
reflection problem presented
by the surrounding buildings
made for many frustrations
when critical measurements
were attempted. I concluded
that ham radio sometimes
requires that supreme effort
of kidnapping one's spouse,
tools, test equipment, and
antenna, and escaping to the
great American desert - a
wide-ope n, u nobstruc ted
antenna playground!

We le ft the San Fernando
Valley and many hours lat er
arrived at Ranchito Peso, the
desert home of Doc Kernan
W6VST, on the California
side of the Colorado River.
This location is not only ideal
country for checking an­
tennas "in the clear," but also
t he re are no telephones,
which suggests the neigh­
boring ranchitos use CB for

variably to a turn on the coil
for impedance matching con­
venience. Although the coil
was used as a cou pling device
and not as a load ing com­
po nent , a slight adjust ment of
t he an ten n a 's freq uency
characterist ic was possible by
closing or ex pand ing the coil
turn spitting.

The spider for the cross­
arms was a 4-way }S.inch slip­
type (not threaded) PVC
plumbing fixture. The cross­
arms consisted of 4 pieces of
Yz-inch medium-wall-thickness
(schedule 40) PVC pipe
whose lengths, when inserted
into the 4-way spider, pte­
scnted it cross wit h each com­
plet e arm (ho rizontal and
vertical) measu ring 5 fec t
from t ip to tip, includi ng
attached end caps. Notches
the width of the ribbon cable
were filed into the caps on
the arm tips to act as saddles
to accommodate the ribbon.
Note the piece of drilled
plastic which acts as a cable
t igh tener or a slack adjuster.
The four ad jacent holes are
sized to adm it the ribbon
wit h a t ight fi t .

lments toward developing
adequate small an tennas.
What a joy it was to discover
that my garage-roo m landlord
became qui te fascinated with
those experime nts.

The first antenna design I
tested was a simulated mult i­
turn loop in t he shape of a
submi niature quad a
diamond , approx imately 42Y2
inches on each side. The
muhiturn character was con­
trived from a 5-wire flat rib­
bon rotor control cable. The
end connec tions are
shown in Fig. 1. The series
coil was co nstructed fro m 7
t urns of #12 bare copper wire
(house wire stripped of its
insulat ion). The co il was
wo und over a hoe handle
whose diameter was '·3/8
inches. The turn spacing was
approximately 3/16 inch. The
coil's dimensions were not
critical, as it was used merely
as a convenient coax trans­
mission line coupling device.
The coax ground, or braid,
was connected to one end of
the coil. The center lead of
t he coax was su pplied wit h an
all igator clip, t o be con nected

Workl

I have had some lntceesting
resul ts from experimental

di m i nu tive high-frequency
antenna systems. In th e un­
end ing searc h for adequate
a n te nna syste ms for t he
a pa rt ment dweller with the
us ua l s pace or landlord
dilemma, some o ld and new
ideas have been put to work.

A few months ago, I fou nd
myself asking our new land­
lord if we might discuss the
possibility of installing a new
antenna on our apartment­
house roof. His answer was
authoritative: "There shall be
no amateur rad io station in
th is buildin g, and it will not
be discussed furt her!"

Since my spouse had
shown no desire to move to a
locatio n which might be mo re
obliging to my ho bby, I
moved t he hobby to a rented
garage room approximately
two blocks from our apart­
ment house. Although the
surrounding multitude of.
apart ment buildings
presented reflect ion prob­
lems, I at least had consider­
able freedom to carryon
some rather int eresting exper-

,
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lem .
A driven quad element is a

very intelligent device . That
is, it says, " Wherever you
connect that low-impedan ce
tra ns mission line into me,
we'll call that point a low­
impedance antenna poi nt."
Autom atical ly , th e similar
point on the opposite side
bec ome s a n o t h e r lo w­
impedance point (Yz wave­
length removed ). If the
d iamond-shaped square is
used, a nd the antenna is fed
at the bottom point, high
impeda nce po int s arc estab­
li shed at the two horizontal
arm extremes (y,. wave re­
moved }, These cha racterist ic
impedance po ints on a driven
quad element may be noted
as similar to a st retched-out
fo lded dipole.

If you desire to capaci ty
tunc the miniat ur e loop to
some lower freq uency, t he
capacitor should be co n­
nected to the horizontal
ext rem es of the antenna (high
impedance points ). If you
treat the anten na as you
m ight a tu ned coil , t he t uning
c apac i to r would co nven­
tionally be connected to the
coil e nds, which are also this
d e vi ce' s high impedance
po ints.

I appli ed the above
principle by constructing a
capacitor and its vernier as
shown in Fig. 2. The me th od
a nd a r ra nge ment in t he
cap ac itor ' s construction

Fig. 1. Conaec t the ends of
the 5-wire rotor flat cable to
simulate (J i-tum loop. This
also shows the coax connec­
tions to the coupling coil.

I I I I L-very small change in C
(physical size ) would shi ft the
frequency substan t ia lly. The
reason an addi tio n of just a
small amou nt of capaci ty
ma kes a large cha nge in the L
x C produc t is because the
characteri stic inheren t
capacity o f the antenna might
be so smal l in picofarad value.

Let 's, for clarification, see
how a di po le may be tuned .
What docs the capaci ty value
a ppear as, from o ne cnd of
the dipole to t he o ther?

The capac ity, in the main,
is e ffect ively produced by the
e nd [highest impedance ) of
the d ipole appearing as one
plate of a capacitor. The
other plate may be simulated
by eart h or ground. Of
course, ground or earth are
a lso under, o r ad jacent to, the
o pposite end of the dipole
and are, therefore, simi lar to
a common plate. The ca paci ­
ta nce (in th e main ) is, there­
fo re , a construction of a
3·plate capaci tor, with com­
mon eart h being one of t he
three .

If the antenna is seve ral
feet removed from ea rt h, you
will sec that the end-to-end
capac ity of the dipole is ex­
tremely dim inutive (on the
order of a fraction of a pico­
farad). For th ose who like it
with n um be rs :

LC = 25330/f2
; with

L in uH,
CinpF,

f in MHz.

Le t f = 66 MHz.
LetC =l p F.

L =25330/4356 =5.81.

Change f to 21 MHz.
L = 25330/441 = 57.43 uH.

Note change of L fro m
5.8 1 uH to 57.43 uH,
(wh ich is 5.81 x 9.88 ).
Change C (from 1 pF),

but let L re main at
origina l 5 .8 1 u H.

C = 9.88 pF
(LC for 21 MH, = 57.43).

Note t hat a change from 1
to 10 pF may be easi ly
acco mplis hed with en d pl ates,
etc. But to increase L 10
times might present a prob-

its ex tremely small capture
area a nd the internal flow
(pa tte rn) o f its magnet ic
field , is an absurd rad iato r.
On the o t her ext rem e is t he
e minent ly efficien t radiator ­
th e full -size dipole.

As far a s ab sorbing
wattage fed through a tra ns­
mission line, it is quite easy
to match to a requi red cor­
rect impeda nce sectio n of
ei ther radiator by several
methods. I remembered t hat,
j us t because an anten na
absorbs all the energy you
feed th rough the trans mission
line [swr = 1 :1), it do esn 't
necessa rily de note a good ra­
dia tor. (My dumm y load pre­
sents an swr of 1:1 and
doesn't radiate a da rn th ing!)

T he important lesson i
learned from t he above was
that the 5-wire ca ble (m ulti­
t urn) coil-ty pe ant enna had a
radiator efficie ncy a t some
infe rior locat ion on th e afo re­
mentioned c ur ve be tween t he
tuned receiver-type coil (very
poor rad iator) and the fu ll­
size d ipole (exce llen t rad ia­
to r ).

My wife , the equipment,
and I left an d return ed to the
San Fern ando Valle y - bac k
home and bac k to the draw­
ing board.

Next idea would
c on st ru ct a sing le -loop
a ntenna o f the same ph ysical
size as the previous miniat ure
r ad iat or. This single-loo p
a n t e n na , a ppearing as a
single-element quad, showed
resonance at approxim atel y
66 MHz.

The only way to lo wer t he
resonant fre quency to, per­
haps, 21 MHz is to inc rease
t he L x C (ind uc tance, ca paci ­
tan ce product}. To increase
the L x C witho ut adding a
fi xed capacitor, a com para­
tively la rge inductance (co il)
wou ld be ne ed ed.
Remember, the singl e loop
has (as does a sim ple d ipole)
a n ext re mely large L to C
ratio . To cha nge the L x C
prod uc t apprec iably, with C
practica l ly co nsta n t , the
an t enna ' s ind u ct an ce
(physical size) wo uld have to
be changed radical! y. If L
would remain constant, a

communicat ion s.
Doc Kernan too k his co m­

munication recei ver to the
next ranchi to (a bo ut 1000
yards re moved), and , with a
couple of C B handic-tatki cs,
we were ready to see what
our little an tenna would do .

We raised the min iature to
a 5t}.foo t height on o ne of
Doc 's 3 masts and proceeded
to check it against a 50-foo t­
high dipol e o n 15 me ters. The
results wer e disa ppoint ing.
T here was a loss o f appro xi­
mately 2 dB, co mpared to the
dipole .

We dec ided to sum up the
littl e anten na 's potent ial by
proclaiming it a part ial
success. It was an antenna
that could be cheaply con­
st ruct ed, could be insta lled
easi ly in an a tt ic (hidde n),
and was efficient enough to
allow o pera tion fo r many
p lea sa nt cro ss -c ount r y
contacts where it m ight be
impract ical for a full-size
a ntenna installation .

Ho wever, the question
haunted me a bo ut the tech­
nical failu re of the antenna to
ful fi l] my ho pes. After much
thought an d a few he lpful
conversat ions with some of
my oid e ngineering articles, I
conc luded the following : The
litt le antenna had less capture
a rea t han a full-size antenna .
It evidentl y was a poor rad ia­
tor.

Let's take tha t las t sta te­
ment into closer considera­
tion . If you can visua lize a
cur ve , wher e you plot
changes in efficiency on the
x-axls aga ins t changes In

ant en na construct ion on the
v-axis, you can bette r analy ze
the ribbon cable m iniature
antenna. Let 's use, for o ne
extreme antenna cons truc­
tion , a rece iving coil with a
ca pacitor tuning it to the
desired frequency. Perha ps
t he coil has many t urns and
is, perhaps, y,. inch in
d iame ter. The o ther ex treme
construc tion m ight be a full­
size d ipo le, cut fo r the
desired frequenc v v Ihe latter
a ppears at the o pposite end
of the cu rve fro m t he fo rme r.
As you may realize, the re­
cei ving coi l a ntenna, d ue to
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flector o r d irecto r had very
little effect on forward gain ,
front to back ratio, c tc. , on
the miniaturized loops. How­
ever, a very interesting effect
Wd S accom plished by using a
so-called " extr a element, "
not as a reflector or director
in it s convent ional usage, but
in t he following manner: I
fi rst resonated the extra
element to the operat ing fr e­
que ncy by placi ng it in close
proximi ty to the driven
element wh ile said driven
eleme nt was bei ng driven
with a few rf Watts. A field
strengt h met er placed next to
the driven clement would
approach zero-rea di ng when
the extra eleme nt approached
resona nce. It might be per t i­
nent to mention that the
ext ra element was con­
structed as an exact duplica te
o f the driven element, exce pt
for t he coax input circu it.

I not iced a dist inct in­
crease in forward gain of
appro xi ma te ly 4 d B when
this extra eleme nt was placed
in fro nt of t he driven ele ment
at a distance of 18 inches.
This distance was critical , but
the tolerance existed for good
results from 16 inches to 20
inches . The operating fre­
quency was 21.3 MHl.

The reason fo r this effect
was not rela ted to any con­
ventional phasing enforce ­
ment, as with a director.
Evidently , placing t he extra
element in a position near t he
d r i ve n loop's maximum
magnetic flux fall-off in its
flux pattern caused a distor­
tio n or distention in the
pattern toward th e front side .
There 's one ce rta int y - the
field strengt h meter (placed
a t a respectable ya rdage
away) surely kicked up!

Measuring the gain o f the
above an tenna looked rather
pro mising. It was sligh tly
be tter than the reference
dipo le at t he same ce nter
height above gro und. It was
s li ght ly qu ieter than the
dipole, which was probably
due to t he slight ly narro wer
ban dw idth .

I had not reached any
great feeli ng of accomplish­
men t or satisfaction at t his

Where P = E2 /1 or E2 =
PI, it may be seen that, if P is
125 Watts and I is 75 Oh ms,
E is 96.82 volts. However,
that is the rf vol tage de­
veloped at the 75-0 hm fee d­
poin t. If we change the point
of investigation to the end of
t he ant enna (10,000 Ohms),
E becomes a dazzl lng 1118
volts.

The vernier pl ate was ad­
justed for reso nance to t he
desired freque ncy wi th t he
coax line d isconnected . My
grid-di p oscillator was used in
con juncti on with the station
re c eiver t o s u bs tantiate
accuracy. The t ransmissio n
line was th en connected to
the antenna , and a search for
the correc t coil turn tap was
made, until a minimum swr
value for t he matching system
was found. The coil tu rn
spaci ng was adj usted very
slightly , by com pressing or
expanding, for rechec kin g to
a lowest s wr reading. I had no
di fficult y in effect ing a 1 :1
value around the desired
o perat ing frequency. The swr
held to very acceptable val ues
over several hundred kH z.

I fou nd that, unlike t he
full-size quad, addin g a re-
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thousands o f arc-ove r volts.
Again, for those who like
numbers : Le t's pick a random
high impeda nce to sim ulate
the end impeda nce of a
di pole. Let th e end imped­
ance approxi mate 10,000
Ohms in free space.

-----

Photo A. Note the 17.:" PVC boom {schedule 40), the 90° elbows, and the 1*" to M" adapters
to admit the W' risers for the two elements. The coils are shown including the two alligator
clips for finding the proper match for the small home-built balun on the driven dipole.

'.2

obviate any high-voltage rf
arc-over that is probable fro m
a lesse r design. Remember
t hat when approxi mately 125
Watts is interpreted in terms
of extremely high impedance ,
as at t he ends of a dipole, the
rf voltage may appear as

-

Fig. 2. The tuned loop with the adjustable high-voltage
capacitor arrangement. Capacitor plate sizes: 20 m eters (T 4.3
MHz) - 15-5/8" = 6U55 sq. in., vernier 2-3/8 " x] " = 7.125
sq. tn., spacing 3/8" to 1/2': coax lap for 75 Ohms = 4th (Urn;
15 meters (21.3 MHz) - 5-1 /16" x 3-7/8" = 19.6 sq. in.,
vernier spacing = 3/4", coil lap as above; 10 meters (28.6
Mllz) 1-3/4" x 3 " = 5.25 sq. in., vernier spacing 5/8' : coil lap
as above.



Photo B. Close-up of the coils in Pho to A.
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len gths of wire , each 26 feet
long. Insert one of t he JIl-inch
pipes into a horizontal purt
of the T as far as it will go . At
a poi nt Y.i inch down the pipe
from the end of the T port
entrance, drill 2 holes side by
side (separated by approx­
imately !4 inc h). These ho les

Fig. 3. Folded dipole. Arrows
denote flow of rf current
during ' /2 cycle. Note that
current flow in the quad loop
differs from that in the
folded dipole at the same
tnst ant. Shortened loops,
caoacttivety or inductively
loaded, take the character of
the antenna type they most
nearly approximate, which
poses the question: "How
Itlrge is the loop?"

" "
propagation ability.

The Five- By-Five Yagi

Th is presentl y-used an­
tenna has th e same basic PVC
material and cl ement length
as do t he previo us antennas
descri bed, exce pt for th e wire
t ype and its windi ng shape.

The driven clement has an
overall d imension of five feet,
includi ng pipe end ca ps.
With in the five-foo t le ngth
the re is a plumbin g "l-flxturc .
It is also of PVC mater ial a nd
is ca lled by th e plumber a
"slip , slip , slip" type (as op­
posed to the threaded type).
It allows the Y~i n ch schedule
40 PVC pipe to be press­
fi tted into any of th e th ree
T vln p u t s , I f yo u fe e l
you may want to tak e ad­
vantage of it s por tability, you
may do as I have done. I
sanded the near e nds of the
Y1-inch pipes so t hat, while
t hey fi t snugly into the
horizontal adm ission ports of
the T , t hey can be readi ly
re moved , dr opped int o a large
plastic bag, a nd buried in t he
car trunk.

Purchase or dig up a 2&
foot length of zip cord (light
weight wit h t wo .::18 wires).
Zip the lamp cord to make 2

conductors to pipe or conduit
size . Or, one could just go
back to t he dra wing board.

Next idea - Ho w abo ut
cons tructing a spira l-wound
drive n clement ? T his sort of
win di ng has also been given
t wo o ther names - hel ical or
linear element. I be lieve the
terms " spiral" and "helical"
arc self-descriptive. The name
"linear element" makes for
int erest ing con ject ure, if o ne
c o n te m plates th e various
magnetic wave patterns set up
by the many ty pes of rad i­
ators. But the term linear for
t h is type of winding refers
only to the magnetic in­
tensity pattern or magnetic
wave distrib ut ion over the
length of the e lement. A
straigh t-wire rad iator migh t
be cal led a linear elemen t , for
t he obvious reason that the
current and voltage loops and
nodes arc in their correctly­
spaced positions. Adversely,
t he bottom coil load ing and
coupling arra ngements, as
used on th e mul titude o f
ve rtical ante nna sys te ms,
place the above loops and
nodes in questionable posi­
tions on the radiator, making
for distortions and in­
efficiencies in th e syste ms'

point. Myoid, tired feeling
that the advantage of normal
capture area of standard-size
antennas coul d not be reason­
ably rep laced with the re­
duced-size concoct ions re­
turned , and I found m yself
slightly discouraged bu t Hill
l o o king for improvement.
Back to the drawing board.

Next idea - I wo uld con­
struc t a sim ple center-loaded
2-elemen t yagi. Th is is not
notewor thy for bein g in­

novati ve, but I mu st wri te
down a few notes to let you
folks know I hadn't given up !

Instead of merely in­
stalling a high inductance at
t he center of a five-foot
lengt h of #12 insu lated house
wire, I inserte d a six-tur n
1·3/8" coi l, tuned by a fixed
4000-volt ceramic 50-p F
capacitor. I drove over to see
Mrs. Am idon, who sold me
one of her T130-2 toro id
cores, on which I wound a
cute little 1 : 1 balun. They
sell a kw kit, bu t t his litt le
inex pensive core ta kes good
care of m y KWM 2A output.

With one-tenth wave spac­
ing between a director clc­
ment and the driver, I worked
eight Sou t h Americans, two
New Zea landers, one Hawaii­
an , and t he usual cross­
count ry gang on 15 mete rs.
The y were worked starting a t
approximately 1900Z and, by
2400Z, I had disassembled
the antenna and again was
ready to conquer new worlds.
I didn't care for the antenna's
f requency discr imi na tio n.
The swr was ad ius ted for the
usual 1: 1, by t he us ua l pro­
cedure, with the exception of
the balun's balanced output
presenting 2 alligator clips for
adjustable tapping to the
dr iver center coil. It had to be
operated at a selected fre­
q uenc y or the swr value could
be very insult ing. The
selectivity of the system
would put Mr. Collins ' and
Mr . YilCSU'S receivers' front
ends to shame. Of course,
there a re a couple of ways to
lesse n t his difficu lty, like
reducing the L x C of the
tuned ce nte r ci rcu its or , pe r­
haps, enlarging the anten na
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Photo C One half of the driven element, showing half the zip cord helical winding. Note the straight piece of :;12 copper wire
on one end (explained in text).

should be sized to just admit
the si ngle lipped wire. Feed
the wire in and o ut of these
holes so that they anchor the
wire to the pipe with 6 inches
overhang, and the long wi re is
ready to start you r spi ral
wi nding on the pipe 's outer
surface .

Install the pipe cap at the
other end of the Pipe.
Measuring down the pipe
away fro m the cap bottom,
dri ll 2 holes and position
them as at the other end of
pipe. Remove the pipe cap.
Spiral wind t he Wire,
attempting to put approx­
ima tely 3/8 inch spacing
betwe en turns.

Th e wi nding of both
sections of the driven clement
should take about 1VI hours
- one hour, if you 're lucky.
The trick is to have approx­
imately 1~ inches of wire left
afte r yo u've ancho red the end
dow n. You probably will fi nd
yourself rewi ndi ng seve ral
times, each time varying the
turn spacing until you st rike
it correctly .

A spira l, or helical,
winding of this shape wi ll use
rou ghly twice the amount of
w ire as the st raight-wire
dipole. Apparently. when a
straigh t wire is laid out
hor izontally (or vertically).
there is capacitance to groun d
(or eart h) from every point of
the wire. When a spiral
windi ng is laid out, part of
each turn 's mater ial is self­
shielded by the adjacent
turns. The end result is less
capacitance to earth . So, in
order to o btain an L x C

164

product comparable to the
22-foot wire, we must in­
crease the wi re length (L) and
exposed surface to earth (C)­
As stated in a previous para­
graph, the self- tuning ca­
pacitance of the dipole (end­
to-end capacitance) is ex­
tre mely small.

When both sections are
completed, insert the pipes
into the two ho rizontal T·
ports. Acquire an 8-inch
section of Y2-inch PVC to be
used as a riser , and insert it
into the bottom port of the
T. Drill a hole into the 8-i nch
ri ser to accept a 6/32
machine screw at a location ~

inch below the bottom of the
T-port. Mount a large solder
lug under the screw head and
make sure the scre w is long
enough to penetrate the rear
of the riser, so you can secu re
the screw wit h the proper
washers and nut. Repeat th is
about 3Yz inches down the
pipe riser. These will be the
coupling coi l mounti ngs.

T he 6-inch wire ends
should be connected to their
respective coil ends. Either
ant enna lead may go to either
end o f the coil (one coil end
receives o ne antenna lead ). If
you don' t intend to use a
balun, ultimately, the coax
braid, or ground, should be
connected to o ne side of the
coil. The center or coax
"hot" lead should hav e an
all igator dip attached and
should be arranged in length
to have tapping availability to
any turn of the coil. I
mounted a chassis coax UHF
connector on the 8-inch riser

for di sconnect convenience.
I found that this system

beca me more precise as a
beam antenna with a 1 :1
balun mounted on the 8-i nch
riser. The beam itself has a
tendency to be so mewhat off
direction (about 15 degrees).
This effect was undou btedl y
caused by the radiating coax
section, which tended to
distort {mlsphase) part of the
beam's pattern .

I found that t he director
appeared to present a noti ce­
ab le increase in fo rward ga in
over the reflec tor tuning
(probably because of the de­
sire to keep the antenna size
small, i.e., one-te nt h wave­
length spacing).

For the director, I used an
element identical to that of
one of my fo rmer designs - a
center-tuned loaded 5-foot
#12 insu lated house wire.
The cente r coil for the direc­
tor was 6 turns, with an o.d.
of 1·3/8 inches. The fi xed
capaci tor across the coil was a
50 pF 4ooo-volt ceramic
type.

The # 12 ho use wire was
hung on the insi de o f the
respective pipe sections, and
the doubl e mounting holes
were used simil arly to the
lamp-cord situation on the
driven element. The length
was arranged so that enough
starting hang-over existed for
the connect ions to the coil.

Purchase one 5-foot piece
of 1~-i nch sched ule 40 PVC
pipe. Have the plumbing
house put on your bill a pair
of 90° 1~- i nch elbows that
will fit those 1~-inch 5-foot

pipe ends. Also necessary will
be a pair o f 1~- i nc h to Y2-inch
ada pters.

Mount an elbow on each
end of the 1~-i nch pipe ends.
Align the elbows together in
one direction, accurately.
Insert the adapters in the
elbows' open ends.

That nearly completes the
boom. Drill the 2 holes at the
boom's middle for an
appropriate mou nting to your
mast. I used Radio Shack
hardware as used fo r TV
antenna mounting. (My an­
tenna is approximately the
same weight as the average
color T V an tenna.) I
mo unted my antenna on an
Sfoot alu minum TV mast
and dro pped it in the lawn
one foo t, leavi ng the system 7
feet above grou nd for tuning
convenie nc e . Tuning to
resonance to the desired fre­
qu ency (21.3 MHt) was
acco mplished with t he coax
disconnec ted.

If difficulty is enco untered
in resonati ng the driven ele­
ment, apply the following
met hods: If the resonant
freq uency is too low to
compensat e for by com ­
pressing the cou pling coi l,
d ip small pieces of the 1Yl""
inch end leads at both ex­
tremes of the element. Oi p
no more than y.. inch at a
t ime, unt il the frequency
increases suffi cient ly.

If the resonant frequency
is too high, add about 4
inches of # 12 copper wire to
both ends of the element
windi ng. Anchor these ex­
t en si ons t o a pp ropriate



Photo O. Note the cramped quarters. I worked most OX stations at the height pictured - 11
feet.

affair.
The t rouble, I believe,

with reducing the quad -loo p
size is t hat curre nts in the
quad 's opposite sides are out
of phase and tend to cause
some excessive wave can­
cel ing, whereas, if these sides
are of some optimu m sepa­
rat ion, it will serve to hel p
shape the tota l magnetic
pattern to the typical quad
ad vant age. As the sides
approach closer and closer
pro ximity, t he opposite sides
start to take o n the folded­
dipole character, where both
sides are in phase.

All t e chn ica l articles
shou ld wind u p by glvmg a
report on t he result s of the
project. Here is mine
Great ! -

•
--..:

- ---"'--.--- -

ground in this location is very
close to a quarter wave at 21
MHz. (This doesn't hold tr ue
for local contacts.} Th ere is
another pair of measurements
which are not bad for this
tiny an tenna. The front-to­
back ratio had to be checked
very early in the morning,
when the QRN from various
applia nces in the neighbo r­
hood is at a minimum. Th e
fron t -to-back was approx­
im a t el y 3 Svu n ft s one
morn ing. Th is is no t con­
sidered unu sual fo r a full-size
2-elemen t vagt, when the
parasitic element is a director.
The forward gain over an
l L-foot-high reference dipo le
was a big, fat 5 dB . I
emphas ize "fat" because, lest
we forget, it is a redu ced-s ize

the ham shack 2 blocks away.
I brought the KWM 2A

into the yard where the bea m
experime n ts were being
per formed . With the bea m
t ransm ission line co nnected,
the dipper signal was S5 when
pointed directly for
maximum signal. I then
added approximately 9 feet
of slip-in TV mast, maki ng
t he height above ground 16
feet. The n things started to
happen. Altho ugh some of
the reflec tions remained, they
were reduced co nsiderably.

I've found that OX sta­
tions seem to have improved
signal input from my station
with the antenna ap prox­
imately 11 feet above the
groun d surface. The actual
height above true electri cal

screws and washers mounted
on the pipe end caps. Then
apply the fi rst step, using the
clipping procedure.

Next, insert th e coax and
tap the coax al ligator clip
(clips if you balunize it) on
the coil for lowest swr.
Repeat the above two steps
for the same purpose.

I fou nd the qu ickest
method for tun ing the direc­
tor was to resonate the dir ec­
tor to the radi at ing driven
element. Th is can be done by
placing a field strength meter
on the opposite side of the
driven element for a medium
scale reading with just a few
Wat ts being radiated . Place
your free director o n a
wooden ladder in pro ximi ty
to the driven element (abo ut
3 feet away). Compress or
expand the directo r coi l un til
the field strength meter
declines to a min imum. This
is a touchy and critical adjust­
ment , so, to get close, start
the procedu re by makin g use
of yo ur grid-dip osci llator
firs t. I found that, after using
this method, a very slight
increase in forward gain was
obtained by keeping the
directo r on a slight ly higher
frequency than the dri ven
element.

As I ment ion ed before, my
new garage-room location was
fraught with ghosts, images,
reflections, and reflections of
the reflections. I finally
found a method which
lessened the dilemma's im­
pact. I put the field strength
meter in storage and warm ed
up my Mill en grid-di p oscil­
lator (this one really is a grid
dipper; it's the old one with
the tubel}. I walked it back
to the apartment house. After
wrapping one loop of hookup
wire around the base of the
coil form, I grou nded one end
of this link wire to the Mill en
dipper frame. The other end
of the link wire was clipped
to my disconnected T V lead­
in. I turned the dipper on and
tuned it to t he middle of the
21 MH z SSB section. Then I
called up a fri end of mine
appro x ima t e ly on e mile
away. No, he couldn 't hear
the dipper. Great! I went to

165



Joseph J. Carr K4tPV
5440 South 8t h Road
Arlington VA 22204

The Op Amp Encyclopedia

Adjustment is made of R4
wi t h the two inputs (points
"AU an d "B") tied together.
This junction is then con­
nected to a signal source of
several volts pop amplitud e.
R4 is ad justed until th e ac
output voltage is zero .

Besides the problem s oc­
curring when com mon-mo de
rejection requirements are
high , we also find this si ngle
IC differential amplifier suf­
fering fr om a relatively low
input impedance . In the prac­
tical world, we also find that
it might tend to be a little
d ifficult to tame if high gain
is demanded of a single IC o p
amp. It can be do ne, bu t
problems in layout are mag­
nified that way.

In recen t years, the instru­
men tation amplifier (I.A.) of
Fig. 2 has caught on in popu­
larity because it goes a long
way toward allevia ting, if not
eliminating, the problems as­
sociated with the design of
Fig. 1. The input stages are
nontnvertfng followers, so
they will offer the charac­
tertsttcallv high impedance in­
put of such stages. Typical
input impedance values run
to as much as 1000 megohms.

The ins trumentation am­
plifier is relatively tolerant of
different resistor ratios used
to create voltage gain. In t he
sim ples t case , the differen tial
vol tage gain is given by:

A, = 1 + (2 R3/R1). (3)

pr ovided that: R2 = R3, and
R4 = R5 = R6 = R7. It is
interesting to note that
co mmon-mode re jection is
not seriou sly det eriorated by
mismatch of resistors R2 and
R3. The only problem cre ­
ated by such a mismatch is an
e rror in d ifferential voltage
gain.

The sit uat ion c reated by
equation 3 will result in hav­
ing a gain o f unity (1) in
amplifi er A3, and that is a bit
o f a was te . If you want gain
from amplifier A3, th en equa­
t ion 3 must be rewritten to
include the gain facto r o f that
stage, or :

Av = (1 + (2 R3/ R1)J
. (R7/ R6) , (4)

makes it a natural for applica­
tion as a di fferential amplt­
fi e r. These circu its produce
an output voltage that is pro­
portional to the difference
(he nce " di ffe ren tial") be­
tween two input voltages. Re­
call that the two inputs of an
Ie op a mp have eq ual but
opposite effects on the out­
pu t. If the same (o r two
equal) vol tage is applied to
t he two inputs [i.e. , a
common-mode voltage - E3
in Fig. 1), then the out put
voltage will be zero . The
transfer equation for a differ­
ential am plifier (sec Fig. 1) is:

EO Ul = A,(E1 . E21 (1)

So, if El = E2, then Eout = O.
The circuit in Fig. 1 shows

a sim ple differential amplifier
using a single Ie operational
amnlifier devi ce . The voltage
gain (Avl in this circuit is
given by :

A, = R3/ R1, (2)

provided that Rl = R2 , and
R3 = R4. The main appeal of
th is ci rcuit is that it is eco­
nomical, requiring just one
Ie. It will re ject common­
mode voltages reasonably
well if the equ al reststors are
well matched . It is in thi s area
that one of the glaring weak­
nesses o f the circuit shows
up . Eve n when R4 is made
variab le, and the two input
resistors are a well -matched
pair, there will be at least
some common-mode gain.

r

Pro ... ided that :

A2 .. R3 and
R4 ~ R5 = R6 .. R7
R2 " R3 . R6 = R7.
and R4 ~ R5
R 7/R6 ;:; R5fR4

De Diffe rential Amplifie rs

The fact that an IC opera­
tional am plifi e r has two com­
plementary inputs, inverting
(.) and non inverting (+),

..

-part /I

the de rivation of the com­
m on ly-seen transfer equa­
tions. In this part, I will
ex am ine the d ifferenti al con­
figu ration using operati onal
am plifie rs and give a practical
example .

..
.,

"'

• .. .,

V..
... .,

., • ,

r.
•• .,

I"' ~ AO'l..
•

Fig. 2. Differential instrumentation ampli f ier .

R 7{Rl ... R 2 ... R311R1R6

11 + 2R3/Rll1 A7 /R61

" .

Voltage pi" IA...<liftere"tiall
(1 ... 2R 3/RlI

H,,,put

Fig. 1. Simple differential amplifier using just one op amp.

T he o perational amplifier
has proven to be some­

thing of a blessi ng to th e
amateur designer because it
o beys sim ple rules and, fo r
th e most pa rt, is reasonably
well behaved. Th is combina­
tion allows sophis ticated ctr­
cuitrv to be designed by less
sophist icated users. In th e
first part of this two part
seri es, I covered the basics of
t he o pe ratio nal a mp li fier and
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Fig. 3. (a) A gain-o f-IO (20 dB) instrumentation amplifier
featuring high-frequency compensation. AI, A 2, A 3 - RCA
CA3140AH (DIL-pack). (b) Power supply required for (a).

,
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ground . The waveform sho wn
in Fig. 5 is the same signa l
when R9 is at maximum resis­
tance. This crea tes a small
a mount of regenerative
Feeback tha t is not sufficient
to start an oscillation but will
enhance the high frequencies.

The problem o f oscillation
can be quite serious, though,
jf certain precautions are not
taken . Originally, the top of
the 10k potent io meter (R9)
was tied di rectly to the out­
pu t of A3. But, whe n R9 was

- - - - - - _vcc IT O . ,~ 1
ON ~1,~2,A31
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cha racteris tics of this pream­
plifier are shown by Figs. 4 to
8. The input in each case was
a 1000 Hz square wave from
a funct ion generator (see
Ham Radio Horizons, March,
1977). The waveform in Fig.
4 shows the output signal
when resistor R9 is se t with
its wiper closest to ground.
Not ice that it is essent ially
square, showing o nly a small
ro ll -off of high freq uencies
due to the effects of C1
shun t ing th e {+} input to

A ,.wit h added touches. When
the frequency response can
be less than about 10 kHz,
you may use any of the
74 1-famity devices, including
the 741 , 74 7, 1458, and 14 56
ICs. But premium perfor­
mance requires a better op­
erational am plifie r. In this
case , the most economical
and eas iest to ob tain was the
new RCA CA3 140A H. Th is is
a high-freque ncy device using
the same basing as the indus-­
t ry standard 741 series. The
techno logy used in manufac­
ture of the 3140 is the RCA
"Blmos" process that com­
bines some of the best aspects
of CMOS and bipolar design.
The in puts a re d iode­
p ro tec ted MOSFET transis­
tors, so t he input im pedance
is astronomically high . The
on ly cr iticism I have of RCA
is tha t they seem to have an
aversion for the popular
mini - DIP (8-pin) pac kage
use d by almost everybody
else. The -AH suffix on the
type number, though , will
bring yo u their " O IL-pac k,"
which is a metal can wi th 8
pins preformed to fit the
mini- DIP soc ket. Com mon­
mode adjustment is provided
by po tentiometer R1 0, which
should be a ten-turn pot if
you want to opt imize CMRR.
I used 5o/.,.tolerance resistors
with little noticeabl e CMR R
problems that cou ld not be
"tweaked out" by R10.

The frequency response

Practi cal Circuit

J recently had a need for a
dc differentia l preampl ifier. I
wanted it to o perate out to
almost 100 kHz. Because the
two inputs were to be fed
with low-level signals, they
were wired with shielded
cable. This woul d deteriorate
the signal waveform because
of the cable capaci tance. In
order to compensate for this
high-frequency loss, a
,,. . "cap acrtance-com pcnsauon
or "h igh-frequency-boost"
control had to be designed
into the amplifier. Voltage
gain was to be approxi mately
ten.

The circui t to the pream­
plifier is shown in Fig. 3. It is ,
of cou rse, the inst rumenta­
t ion preampl if ier of Fig. 2,

One further equation that
is of inte rest in this ty pe of
different ia l amplifier is the
genera l e xpression fro m
which the others may be de­
rived:

provided that R2 = R3, R4 =
R6, and R5 = R7.

A, =[ R7( Rl + R2+ R3)1 1
(Rl R6), (5)

which is valid provided that
the ratio R7/R6 = R5/R4 .
Equation 5 is especially nice
since you need not concern
yourself with matched pairs
of precision resistors, bu t
only with their rati os being
equal .

Fig. 4. 1000 Hertz square walle output when R9 / Fig. 3(0)1 is
set to minimum.

Fig. 5. Enhanced high-frequency response when R9 is set to its
maximum resistance position.
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ro nmen t. Let's say that you
have a temperature sensor
that can be treated as a differ­
ential signal. The lines bring­
ing the dc signal from this
sensor to the electronic ther­
mometer may well be long
enough to pick up 60 Hz
interference. If you doubt
this, thcn try grabbing ahold
of the input to an audio
ampl ifier or oscilloscope ver­
tical amplifier. It is quite pos­
sib le to pick up substan t ial 60
Hz voltages. Various author­
ities quote fi gures from 10
mV to 100 mV pe r foot of
unshielde d cable. There are
eve n m e chan isms where
shielde d cable is ineffective.
The differential a mpli fie r,
however, sees t he 60 Hz sig­
nals on the two input lines as
a single common-mode signal.
It will t here fo re reject the 60
Hz in te rfe rence and accept
the transduce r input signal.
Th is signal is th en amp lified
and can be applied to the
ins trument or an AI D con­
ver ter in a microprocessor
system.

Ano t he r a p p lic at ion,
wh ich is perhaps related to
that just discussed , is am plifi­
cat ion of the ou t put of a
Wheatstone bridge, and this is
sh own in Fig. 9. If one side of
the br idge 's ex citation poten­
tial is grounded , the output
voltage is a differential vo lt ­
age . This can be applied to
the inputs of a d iffe ren tia l or
instrumentation amplifier.

unity. One easy way is to
place a small-va lue capaci­
tance across the feed back re­
sista nce, or an RC network.
You may a1 500 use either the
lead or lag terminals, if there
are such features on t he par­
t icular amplifier. The 74 1,
being a "compensate d" type,
docs not require it. You may
also elect to place an RC­
series network across the in­
put terminals. You will want
to avoi d using capacitors
from output to gro und (in­
stabil ity of anot he r sort) or
fro m eit her input directly to
ground (noisy sit uat ion).

Applications of the Differen­
tial Amplifier

The differential ampl ifiers
will find appli cations in man y
different si tuati ons. Of
course, it should be recog­
nized im media tely th at they
are required wherever a dif­
ferential signal vol tage is
found. Less o bvious, perh aps,
is that they are used to ac­
quire signals or to o perate in
cont rol sys tems in the pres­
ence of large noise signals.
Many medical applicat ions
use th e d ifferent ial amplifier
because tiny signal voltages
fro m the body must be ac­
quired in the presence of
large 60 Hz fields from th e
power lines. This is also true
of micro processor or ot hc r
systems whi ch require a n a na­
log input to perform some
jo b in the same type o f c nvi-

"
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most) uncondi tionally stable.
Th is is an othe r way of saying
that it has a limi ted fre­
qu ency res ponse - on the
order of 10 kHz. The prob­
lem is du e to phase shifts
caused by the res istances and
capaci ta nces associated with
t he o p amp - t he input ca­
pacttanccs, fo r exa mple, as
well as the substrate-to-case
ca pacitances. In t he in­
ve rt i n g-follower configura­
tion, there is a 180

0
phase

shift between input an d ou t­
put. If the phase shi fts o f the
feed back ne twork and input
ci rcuit conspire to add an­
o the r 180

0
of phase shift at

some freq uenc y where t hc
gain o f the operati onal ampli­
fier is great er th an unity , then
oscilla tion on that frequency
will result. The cu re is to
reduce the vo ltage gain at
that frequency to less than

•

,

adjusted to about half scale,
th e circuit would ring an d
produce the wavefor m of Fig.
7. Th is was cu red by placing
the 2200-0hm resistor in sc­
nos with th e pot en tiometer.
Another sou rce o f oscillator
act ion is the value of capaci­
tor C1. Whe n a 0 .001 uF or
less ca pacitor was used, it was
fo und t hat an 80 kHz con­
stant oscillation was created
(Fig. 8). The frequency re­
sponse is shown in Fig. 6. To
obtain a ny particular re­
sponse, you will have to play
with t he values of C1 an d R9,
an inducement to use an os­
cilloscope . Oth er t ypes of os­
cillat ion may sho w up when
usin g high-frequen cy o pe ra­
tional amplifie rs. The 74 1
fami ly is considered well be­
ha ved because it lacks these
problems unde r most circum­
stances. It is said to be [al-

Ag. 6. Voltage gain (dB)-vs-frequency for Fig. 3(0) as actually
measured.

Fig. 7. Ringing will occur if R8 is too small.
Fig. 8. An 80 kHz oscillation resulting from use of too small a
value for Cl .
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Fig. 10. Universal rear end for operational amplifier projects.

arc subst itu ted for t he 741s
speci fied , and t he c irc uit is
connec ted to a c ircuit such as
Fig. 3 (a), the n yo u will have a
nice d ifferent ial preamplifie r
good up to 100 kHz fo r a
low-cost oscluoscopc. Suc h
instruments rarely have more
tha n a single 100 kH z {or
sligh tly better} single-ended
vert ical ampli fier. This pro j­
ect will make it a di fferen t ial
input such as might be fo und
on m uch m ore expensive in­
st ruments. -
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de-co upled oscilloscope or
zero-center VTV M is best fo r
this purp ose . Avoid digit al
voltmeters. If you want to
give the ou tput some fixed­
zero re ference o t her t han 0 V
de . or wan t a " posi tio n con­
trol" when using th is ci rc uit
on an osc illosco pe or chart
recorder, then pu t a second
network, such as R6/R8, at
poin t A.

If RCA CA3140AH opera­
t ional ampli fiers, o r some
o t her high-frequ en cy t ype,

Fig. 9. Wheatstone bridges are
made more sensitive i f the
output is passed through a 20
or 40 dB de differential
amplifier. The output indi­
cator could then be almost
any rero-ceruer voltmeter, or
a current meter with a series
multiplier resistor.

In orde r to keep the baseline
(ze ro po in t ) from shi ft ing as
the gain con trol is varied,
include a de bala nce cont rol.
This is used to cancel any
collect ive offse t voltages from
preceding stages. Se t t he in­
pu t voltage eq ual to ze ro {not
at A ' , but at the earliest stage
in the c hain - remembe r this
is a n o utput ci rc uit }, an d then
twea k R8 so that there is no
shi ft in out put vo ltage as the
gain contro l (R4) is vari ed
t hrough its e n ti re ran ge. A

One use fo r th ts Is to ma ke
bridges sensitive to null con­
diuons wit hout having to ob­
ta in an expensive 50 or 10 uA
meter movem ent. In add ition,
th e o ve r a ll sens i t ivi ty
can be contro lled at a la te r
stage (see Fig. 10) by a sim ple
gain control.

A " rea r end" useful for
almost all operational amp li­
fi er instrum en ts an d projects
is shown in Fig. 10. Th is
c ircuit consists of three type
741 operationa l a mplifie r Ie
devices. Since they will fol­
low most o f t he c ircui t gain,
th ese low-cost devices will
suffi ce even in critical de­
stgns. The pi nouts shown are
for the min i- DIP and meta l
can cases. Input a mplifier Al
can be made to have any gain
desi red by varyin g R2. If you
want the ent ire stage to have
unity gain, th en make R2 =
, Ok Ohms. The gain of our
re a r e n d is gi ve n by
R2/ 10,ooO. Th e second stage
is t he gain o r sensit ivit y con­
trol. It has a unity gain when
R4 is at maxi mum resistance.
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f'fQuf'flC Y. Io<mul• • nd load ' '''l e~"ance,
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A n y two meter crys tal not line d a bove can be specially o rdered for $5 .00.
S H IPPING
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FREQUENCI ES
IN STOC K
146 .01T

6.61 R
6.04T 6 .52A
6.64A 6.6ST
6.07T 6 .SSA
6 .67 A 6 .S8T
6.10T 6.S8R
6 .70A 6.94T
6.11ST 7 .60T
6.715A 7.00A
6 .13T 7.63T
6 .73R 7 .03A
6.14ST 7.66T
6 .74SA ?06A
6 .16T 7 .69T
6 .76A 7 .09R
6.175T 7.72T
6 .77SA 7 .12R
6.19T 7 .7ST
6.79A 7 .1SA
6.22T 7.78T
6 .82A 7 .18A
6.2ST 7.81T
6.85A 7 .21 R
• •28T 7 .84 T
6.88 A 7 .24 A
6.31T 7 .87T
6.91A 7.27R
6.34T 7.90T
6.94A 7 .30A
6.37T 7 .93T
6.97A 7.33R
6.40T 7 .96T
6.46T 7.36R
6 .46R 7 .99T
6.S2T 7 .39 A
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Social Events
WHEATON II

fEB 5
The Wheaton Community Radio

Amaleors ....ill hold their 16th Annual
Midwinter Swap & Shop on S<.nday.
febtuary 5, 1978. from 8 am to 5 pm ,
at the DuPage County Fairgrounds on
Manchester Road (near COunty Farm
Road) on the west side o f Wheaton,
Illinois. Some tables ....ill be providl!'d,
but bring your own il possible. The
WCRA invites anyone w.th an interest
in buying or selling new or used
elect ronic equipment to attend this
hamfest , which w;ll be inside lour
largE' healed bu;ldi~ et the fair­
ground!.. Advance lickeu (availmle
until Janu...-y 23) ...e $1.50. and
tickets at the door are 52.00. Ched:.s
should be made payable to the club.
Wri te Don Snyder WB9V FC, 623
Meadows Boulevard, Apartment 3C.
Addi'iOfl IL 60101 .

MANSFIELD OH
FEB 5

The Mansfield, Ohio, Mid Winter
Harnfest and Aucloon will be held on
February S. 1978. at the Richland
County Fairgrounds, Maosl ield , Ohio.
Prius, flea market, auction, Large
heated bulldings_ Doors open a t 8 am.
Talk-in on 146.34/146,94. Tickets
S1.50 in I'dvaoce, S2.00 lit the door_
ContaCt Harry fr;eUhen K8HF

IK8JPFI. 120 Homewood, Manslield
OH 44906, or phone (419)-5292801
or 14191 -524-1441.

TRAVERSE CITY MI
FEB 11

The Oleo-ryland Amateur Radio
Club's 5th AnnUilI Swap n' Shop will
be held on Saturday, February ",
1978, from 9 am to 4 pm, at North­
western Michigan College in TrilVel"$E!
City, MIChigan. Donations are S1.00
in advaoce or Sl .25 at the door . Free
display tables tor ele<:tronic equip­
ment and parts. Ewryo ne is welcome.
For more inlormation, write to Gr~

North WBBTPR, 60. 115, Lake
Leelal'"l;ju M I 49653.

WOODBRI OGE NJ
F EB 11

The New Jerwy FM Repeater As­
sociation of Woodbridge, New Jersey,
WIll hold its annual Valentine Dinner
Dance on Saturd.ay, February 1"
1978, at 8 pm at the Masonic Temple
on Green St ree t, Woodbridge, New
Jersey. There will be talk -in on
146_22f82 . This is New Jersey's
largest all-ham dinner dance. This
year's gala event will feature a sit­
down roast beef dinner, an open bar,
and music by the nationally-known
band 01 Frank MaltalOfe K2KVT.
Advance regIstration 01 $15.00 per

couple is required by January 20,
1978. For reservation inlormation,
con tac t: Sid Lieberman WA2FXB,
146 Grove Avenue, Woodbridge NJ
07095, (201)-634-8955; Bob 60ehmer
WA2JDU, 536 8arron Avenue, Wood
bridge NJ 07095, (20H-636-3947; or
Bob Best WB2JOU, 712 New Dover
Road, Edison NJ 088 17,
12011-362-9625. Please make all
checks PaYable to NJFMR A.

LANCASTE R PA
FEB 26

The annual Lancaster Hamfest will
be held Sunday, Feb. 26, 1978, fro m
9 am to 5 pm at the Farm & Home
Center. 1383 Arcadia Rd., Lancaster
PA. Donation $2.00; no addit iona l fee
for indoor tables or tailgati ng; XY Ls
and kids f ree . Food will be 3IIailable;
door prizes will be given away. Ta lk-in
146.01 /.6 1, 146.52, 222.70/.30.
Dealers invited. For fu rther details,
write Seroom, P.O. 80x 6082, Rohres­
town PA 1760 3.

LIVONIA MI
FEB 26

The Livon ia Amateur RadIO Club
would like to annouoce that the 8th
Annual LARC Swap 'n Shop will be
held on Sunday, f e bruar y 26, 1978,
from 8:00 am to 4 00 pm at the
Stevenson Hi~ School in Livonia,
Michigan. There will be plen ty of
tab les, door pflzes, ref reshments, and
free parking, Talk-in on 146.52 sim.
plex. For further information. write
Neil Coffin WA8GWL, do Livonia

Amateur Radio Club, PO Box 2 11 1,
Livon ia MI48150.

BYRAM CT
FEB 26

Dimar Ele'Ct ronics of Greenw;,;:h
will hold its first annual "Midwinter
Hamlest" at the Byram Veterans Hall
on Delavan Avenu e in Byram, just off
the Connecticut Thruway a t Exi t 2.
Doors open at Q9(X) local. Telk-In on
52-52. Admission is S2.OO at the door,
Table space is S1.50 per halt table.
Sellers will be asked for small eq u ip­
ment donation for door prizes/raffles.
Advance reserva tions fo r space should
be sent to Dimar Electronics, 234 Mill
Street, Byram C T 06830,
(203)-531-8257.

CUYAHOGA FAllS OH
FEB as

The Cuyahoga Faits Amateur Radio
Club's 24th Annual Elect ron ic Equip­
ment Auc tion and Flea Market will be
held on Sunday, February 26. at
North High School, Akron OH, Irorn
9 am to 4 pm. Tickets OiIfe Sl.50 in
advance, 52.00 at the door_ Bring
your own tables; some wilt be ""ail­
able at Sl.00 each. Refreshments will
be ltva;lable. 5 main prizes, including
the grand p rize, a 'rnron IV. Plenty of
room for buyers and wilen - over
32,000 sq. It. EiI$V It::VeSS - located
on Tallmadge Ave. a t off remp o f
North Expressway (Rt . 81. Check in
on 146.5 2, 146.04_64, 147.84.24 ,
223_5. CFARC, PO Box 6, Cuyahoga
Falls OH 44222.

(A) Complete Service Facilities
IB) Good Deals on most Brands
lei Shipping within 24 Hours
(D) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CA LL TO LL FREE

1-800-238-6168

NO MONKEY BUSINESSI
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Write: 3202 Summer Ave.• Memphis, Tennessee 38112
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$189
less ba tter ies
a nd crysta ls

ECM-5B MK-II tm modulation meter
• Now used by the U.S. Government In

over 50 locations
• All ne w unbreakable A.B.S. cabinet
• 0·6 kHz peak reading linear scale
• Operates 25 MHz to 500 MHz
• Crystal controlled for easy opera tion
• Audio/Scope output with earphone
• Options: NIC'A Il PU\\"CT I' AI' $34 .95

Charger 539.95
Wrife Dr call for comp le te information. Send
check Or money order for $ 189. Sh ipping
prepaid in U.S. Indiana residents IIdd 4 % sales
tax. Crystal s $7.95 each.

ECM Co rporat io n
4 12 N. Weinbach Ave .
EVilnsvi lle IN 4 7711
8 12·4 76·2 1 21 El

NEW
' he F.. Dow,""" Mew' A",..""
C"" At'o'"

I h, ,,,.,,",,,,," " " "",. ",., .",,," "O"'~' , .. 'he ,,"""'" ,,' " ..,,">
• ''''''0''''''"'''' ...".", ,om","""""'"' ,•• I,b..". The '"",,0" '''''
""""''' ,,, ,,,,,.., ., ~'.ble ,,-,,,,, "'''' '''''. ",,,', .", 1e,, 1"",m",,"".
« I"",. 'c 0"""'" ,om","",,, ""'"

rhe ,.."",,,1C"mmun,c"'"", f".",d";"" ~. "oo·pooo" ,,,,"""p'
eM'".,• .00<0'""''''' ,,"1»''''''0 '" ~"..."'''''', '97~. It ' Po,,« 0'
T,,"m, Olt,,,,, . " 0 M">on ''''''''' oll ,~.." , ,udo:<> "'" I.w "'""'"
",0'"'''''' w, th "'""'",,., "",'~'" " 'he "'","'""""" 0' "" " "ho
0.... '",,",'''''~ ,,,mmu."" ''''' ' "Im d " >1'1 O!,,",m,

THE
PERSONAL
COMMUNICATIONS
FOUNDATION
Le<;r::tl resecrcn brtheamatew:
rceno and cttuens band services

T_. f""""."",, '" ...."', "'''',,''" ..""",,,,, 01 ."""," '"""""
,.,.",,1 " "",,, On< "0"' "" ,he '''"' " "do..,P",.m p",,"~" .....
;...o''",..~~ '"'" • ,,~, bt,,,, 'ne {:.I",~". C""" ", Ar...I,
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I
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1
$4.00 Postpaid (U.S.)

Ca nada $5.0 0, Fore ign (Ai r) $7.00 _

i KENGORE CORP _ Dept. C K11!
9 James Ave. Kendall Park, NJ 08824

11 9

'00"·'1 ,

Master Charge

YT'OH

Island Antennas
Block Island, RI 02807

Cu",om . "'. nn.. 0 0' ,p,",.lt " ;;;;;;;;;;
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•

D£NT''''N
loU." . 000

• ~ , 1lllI ~••
--~ " G~ ..~ . .r , . . . '
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" " wdo d tOo, • d' on .. ..,t...... io "mo",
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orun;"_ bum , , . " , ,, 'wl p '", 10" SWR
"""'.. 'h.... ...,1. b d .
In odd,,"on t o perlo.mon« . th. MiC7G ;• • 0".
••";.",. In'' pu, it ",•• tho> , no ''''''0& 0' m ."'h·
;no.. • ·01'" ~V. ond , ....." ....lY .. ",..... . on ' h<
."" ""'. p."I>.. I.nd'oro•• n"lhhm. woth , to "no
conn y ....mh'..... t o . TV on" "" ' ,
U.., . 1o"" 12' hol ;,.Olp "'.m",," on • •OW I>o<>m.
Wind .... und .. , , ,1, 8db I lh. VSWR I. ~ mox.
.4- ,",,4 Mil', T ... o woe ' moo.y bo ck . "" .... , "",
'\ 49.~U SA SE 1M ,nlq ,

ANTENNA PROBLEM
ON 20?

Feat uring Yaesu, lcom, Atlas, Dentron,
Te n-Tee, Sw an , Regency, St andard,
Tempo, KLM, Hv-Gatn. Mosley, Larsen,
Midland, Wilson. Southwest Tec hnical
Products. We service everything we sell!
Write or call for quote. YO U WON 'T BE
DISAPPO INTED.

We are just a fe w minutes off the
NYS Thruway {I·90) Ex it 32 R19

• •

J!'~--• ...l.-~--

-"' ::-

252 Patton Ave., co_l"c.

Ashev ill e. N.C, 28801 F3
PHONE : (704) 254-9551

CENTRAL NEW YO RK'S FASTEST
GROWING HAM DEALER

RAC D
ONEIDA COUNTY AIRPORT

War....n TERMINAL BUILDING Bob
K2 lXN ORISKANY, NY 13-424 WA2MSH

315-337-2622

FRECK

$KENWOOO 'S TS-520S

WANT

'S
FT301D

T O TR ADE UP·
GRAD E? Call us for best
quote. Large asso rt ment of
clean used equipment on hand.

50t h Year Servi ng A mateurs

W4WL W4VOV K4RJY

Pl S

539

s""dr~ ,,'~," H,pe
.. IIJ,9j ",01

, .. " .. , 1!.lOpp"
.. , •• iQ.95 p ed

11.95 p""

Ch<, ' "' "0 ,,,
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W,J, " ..911"

CALL OR WRITE

FOR BEST DEAL

"m,,.,, '
Compl.t< mo,,' on~ ,·.bI. 'u ,ui' HT '" mob il,
B ~~·0,SO!39.1"., " .. , .. ,
A~.p!" pi", '0 m."h <II'" '0 'ib
R"bb,,,·f),,, ', '0 , ul,
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,uppG", W" 3 ,• • , M O LOE D RESO NA NT TRAPS , Y. "
iu" . .."cO '0 d.....O ••" d !•• EX CELLE NT "POft.,

Seee- ')217Je & SpeHCe~

ctectl:l7HicJ

1465 WELLS STATION ROAD

MEMPHIS, TENN 38108

PH (901 ) 683-9125-685-846 1

I'm .. ..fE R " OBIlE OPS
Co"m' '0 ,~. ko",·p,ord. f I YI"' rll UO' Y' .. . . '"". m...n' d._«l
'0 "'" • ,"bh".d ... k~ ,,~ort q",".~"'". vert"'oJ) " ,. "",,ooJ
mooU< "' " ..... S"P" m,"O" hold. "'." on h.,-d · lO p. D",,,.,«l 'OlO
..- ,, ~ , n, · 1fT bo' "','h .d.p", ph., ...~.b'. , m."~" .",. mo~oI.,'I­
Pm' ''' ' ' >Olid mo bd, w.etIll' <Ven ~·i, h 'h. "' ..-·pow" 1fT, B.. ,,,,
' b. n '14 W' o< 0' JI8 ,. ••• ""O' _mQu,,,d ~ lup. to =,,"~ ,",,,1I.0Id

W E: S TtRN tlE:CTRONICS 0 .." .0.7 . ;1

"' • • •n• • • N , 6 11 11 4 7

Authorized Dealer

' -(fj ii'Y--/ . ! .-Lc;

e "., ''' '.,,,~, . " ' Mm,' "'
O NLY O N E N E ...T SM:l~ I~~~NSMITTERS GU AR U I .
"'N T E N NA . fOR C O N G o TEE D F OR 2.000 WATT S
EST ED H O USI NG A N D P EP . P OW ER . NO V IC E ..
...PAR TMENT o W ELLERS' AL L CL AS S AMATE U RS I

" uLn H NO ANfE1'NA TR APS
FG-l XVI' ro'«! trot'. lor !IO-IO m.", "'".... S11.91 p'" ppd,
fG-' XW " ,ool ,,,"' f", 411-10 m<t" ",,,.m, I I 7.91 0'" ppd
('ompl." 'wo b. nd 'top dipol ••,·".m"."- ""d. I", 'm, ,"". d '0 ' " ,'
'0", 0"" "'''0 n.bi" ,Old ,,,oy '0 i""oIl' I", 'uo<, "I: ""ooe.l
,00p,,· wdd, "u' '''· m", la' m .•nd-;" , ul" "" , 70 I.. , 01 Ru l 9 00..
wi'" P..!9· l"h b,ud n n be '"n«l '0 you, ,po<inc,ho " " ,,<if,
,"mb.."",n d<>i<od phou.·." oo•. p~o........ .0"--'''' '" ' "'
,"mb,n>1"" d<~"d '

PHll-40 ' "' 0 bon" 'Y"<m . pp," ,,,,,, ..I, 101' '01"&, ., 144 .9 5 ppd.
PT4ll- )0 two b..d ".>I<m ,,,oo ,,m. , . I, lY konl, , \4 c.50 ppd.
PTcO-) l 'wo b ' l,Um . P" oo.""".I, l 8' konl ' , 111.l0 ppol
nil- I0 ' '''Qb ,,·>lm ,pp oo, .... ,.l, Ig' '001 ' . . , Sl' .91 ppd.
, I.e.., ' h '.",nd, 0" r"q u.nc~ ,ombi".tion c ~o"o,

PS-l w..' h"_p, ,,,,! ".'''''0" 1,',,, .. . . . . . . SI .9\ .. ppd.
S". , 'od (op""·,,,.ld ""' to I'''ll' h
lbo rnl .. "., ..... , S•. lO.l l.lJf S
• band 13.10. 11. ues

v..~ps . 1i\> ,234
:p~Ce - Middlebury c-t 06762

DRAKE-ICDM-KENWDDD
REGENCY-TEMPD-DENTRDN

NO EX TRA T U NE:RS O R B"'LU NS NE:E DE: DI CA N BE
USED ' N ...T T ' C S , T O P S O F B UIl D, NG S O R AS INV E:R­
TE:D V' . IN M IN!M UM S P ACEI EASY INST...LLAT'O Of'
CO M P LE: T E:LY ASSE MIlLE D . JUS T H ...N G IT . AND
USE IT . FULL DETAIL S FUR NISHED ,

SE ND O N LY 5 5 .0 0 « ..h. <k.•mo~ ..d GO' p. " m •• b.,o ' c o
C O D p'u, pG......n '''''0' O' u no 'un p,ic. '0' pD. • c"
'" USA . (C u c dc " 5~.OD ....c) ,Il • • • Am~,!c o.d _ V IS A .
MA S TE:R C H AR G E: _ OR AM . EXP . _ b. m.' 0 ' P H 1_30B
. 2 3 6 _!S3 3 3. W • • h i<>;" 2 .3 d• ••. F ' H 'n'o . h o m.

110_ 40.20·15·\0 mote , •••d•. C.mp'.. . . 995BU _ 539.95
40 _20_' ~ _' 0 . "'0 ' bond., 5 4_" , . n ' , - 10 01 1lU - - 536.95
20·15·10 m o' o. b..d•. 2 6 _ft, . " , . - -1001 BU " · 5 3 1 .9 ~
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CATALOGS~~~: FREE

DISCOUNTS

ADVANCE II (5161667-0973
1\41 SOUND 1 ' 1 DIU ' .... K ID

COM'AN't, tNC. DI X IolILLSN't 11146

MIDLAND. CUSHCRAFT
NYE • STANDARD· TEMPO

•HUSTLER. TRI- EX TOWER
(DE Roton • Shur e e Asta t ic
Ant en!"a Inc . • 8W • Hy- Ga in

Monthly Specials!
MIDLAND

P26
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REGUIAfED PDWER SUPPLY
• Fully regulated. dual prctecteo. 13.8 YOlls

• lIIuminale<! on/off sw. tch
• Hammertone metal case

37 Amp (30 Am p continUOUS
3 min. on! 1 min. off ) _ $99.95
20 Amp (16 amp conti .._. $64 .95

6 Amp ' 4 amp. cont) .._... $39,95

TIMES CABLE
RG.8IJ . 100' mu!l,ples 1Mlft

RG-213U - (Non-conlaminalmg jackel)
. 100' multIples _ eee .«.

•~.. Aluminum Jacketed ha rd lin., • 75 ohm.
1000' rolls only __.._ 29C/ll
PL 259 connectors 25/5O¢ ea.

0' l00/ 4 5¢ ea. POSTPAID

J8
JRS ELECTRONICS

P.O. Box 1893-Cincinnati, Ohio 45201

UNIVERSAL TDWERS
SUPER DISCOUNTS ­

S.A.S,E. lor brccnure Bnd prlcesl

Send S.A.S .E. for additionml lnformal lon. InC!ude 11\11"
p ing charges With check Or money orda<. (Oh~

''''de nts add 4',,"" 1.&1.. l&ll l.

EXCLUSIVE 66 FOOT, 75 THRU 10 METER DIPOLES

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS .OE=..,~ ,.,..,.,......... ..v.- ml.W

1'~}6~ 1 -

":: 16 40% Cop{2r Weld wire imnulecf so it handles l ike sott Cop:Jer
wire - Ratecf for ~tllH than full k!gal poW!l'r AM/CW or
SSB-Coaxialor BallNlCtK/50 to 75 ohm feed I;~ - VSWR undei' 1.5
to 1 a t most heighU - Stamless Steel hardwllfe - Drop Proof
InSUlators - Terrific Psdormanct1 - No coils or traps fa break. down
or change under wMIt"", conditions - Completely Assembled refld y
to put up - Gwranrettd , ~.( - ONE D ESIGN ODES I T ALL.:
75-70HD - ONL Y S72.00A BAND!

MO R ·GAI N HO OIPO LES , . , _ 0". h.lf the length of convention.l
h.lf _ ve dipoles_ • Mult;~nd. Mult; ·tr~ ....ncV_ • Maximum .ft;
ciencv - no traps, loading coil. , or , I ub. _ • F ullV n.-mbl.d .nd
pr.tu...-d - flO m_suring, no CUlling. • All _ther r.ttld - 1 KW AM.
2 ,5 I<W CW o r PEP sse . • Proven p ....ormon::. - mOre than 15.000
h... been deli_tid. • P.,-mit u" of the full cepabilities of lodlIV'.
5-bend xcvrl. • On. f.edli .... for o pera tio n on .n band.. . Lowest
cOitlb.""';I .nt.nna on the m.k.t todav. • F.st Q$V - flO f.tldll ....
$witch ino. • Highesl performllnCII for the Novice as _Ii as the
Extr.-Cl_ Op.

3l>1 \09
MI 21 0
66 /:10 I
66.20.
66120. ,

"'''' ,66/20 1
66/20.1
69/21 0

LE Na,. ..

'f, OIl",
WHG" "
10 " "",."
~1I1.15

~Oll 12
~otl 12
H/l 23
H/1.23
.11113.
~8!l 3~

50!1 ~O

$019.50
,,~

5500
,,~

~~

~~

H'Xl
J~ ,5O

J6.5O

""'"8(I/~0· IS
751"1)
76/~

751"0120
15140/20
75/~0/20115110

15/~I:1OIH;ll0

8(114012011£>/ 10

2200T South 41t1 S treet
L_ enworlh, I(.....s 66048

(9 131 682 3 142

NOTES
• All mOdels above are furnished with c r imp/solder lug&.

~20HD
• Ali model. e.... be fu rni,htld with. 50 -239 f el'nll le coaxial conn-=tor 80-~ HO
al .ddit;onal cOlt , T h e SO 239 metes with the sta n dard PL-2 5 9 mal. 15-40 HO
coaxial cable connector. To o rder th i. factory insta lled oplion, add the 7 "'-~ HD (Sl'1
te tt er 'A' after the model numb.r. EXllmpl.: 4 0-20 H D /A. 7"'-20 HO
• 75 m.ter mod els a re fac to r y tuned t o re lOnate at 3950 k Hz, (SP) 75-20 HO{SPI
mod.l. a re fac to ry t uned to re sonau. a t 3800 k Hz. 80 met.r m odel. lOr . 1"'-10 HD
factory tuned to re sonate a t 3650 k Hz , See VSW A cur V8I far o ther 1"'-10 HD (SPI
r-.onanc. deta. \lO-IO HD

Mrmuf-=1ured & Gu,rentelld bV

CIH
~o ' R @)SpeCll iCa llYDesigned t°ls,t~=e or Technlclan
.' l[C 80·10 HD (Nfl) .!<>"WI4011OfI!i11O ""'..H.......,., 584.50

6S._",,~_LIo_'_CMo.. 8().40 HD (Nfl) . , , for 80UO mrttMco...,_ge . , 563.75

V I

High Accuracy
Synthesized

VHF Signal Generator

I/anguard Labs
196·23 Jamaica Ave.

Hollis. NY 11423

.Covers 100 MHz to 17..... MHz In I KHz steps with
thumb_heel d ial (Use an IC divider for lower frequen ­
cln)

• .GOO!5'" accuracy on all Irequeneles
_Clean spurious free output-VCO operates at funda·

mental frequency _Ith no mlxlnc
• Noise-free CW and adlustable 1000 Hz FM modulation

from 0 to 100 KHz
• Adlustable rf output from .1 to over 1.0 volts (use a n e x ­

ternal attenuator for precise sensitivity measurements)
_ Ellcellent as a marker cenerll-tor. frequency compartor.

local oscillator for superhet receivers. transmitter
oscillator drivel', etc•

• Operates on 1% Volts DC 01' 110 Volts AC
• One year 'Warranty_low cost service after warranty

period and fast repair turn around at all times
• Measures I 11:1" hlCh, !5" wide, and 8" long

• ~odel SG·IOO prlce-524995
SEE OUA OTHER PAODUCTS IN THE FULL PAGE AD OF THE
DECEMBER 1977 ISSUE.



FREQUENCY COUNTERS
FREE----

By popular deffl<lld 'oW au continuing to offer a
Fai"hild Oock, Module FC5-81008 (sugqes"d
relail 120) with any purchtJ5e of $99 or more
from 73 adw rlilemenlJ..

500 Ledyard sr.. Hartford CT 061 14
203·527·1881

--..... -. -'"..._.
HAl·T"-X

14 5 9 Y 5•- ' ''' -..,.... ,... :;of"

PRE·BUILT COUNTERS AVAILABLE
( HAL·600A - $229.00) ( HAL·3OOA - $1 99 .00) HAL·
SOA - $199.00) . ALLOW 4 · TO 6WEEK DElIVERY
ON PRE·B UILT UN ITS.

HAL·TRONIX BASIC COUNTER KITS
STIlL AVAILABLE
THE FOLLOWING MATERIA L OOES NOT COME WITH
THE BAS IC KIT: THE CABI NET, TRAN SFORM ER,
SWITCHES. COAX FITTINGS. FILTER LENS. FUSE
HOLDER, T·03 SOCKET, POWER CORD AND MOUNT·
ING HARDWARE.

PRE·SCALER KITS
HAL-O·300PRE (Pre-d ri lled Gl O board and eu corn­
pc nen t s) $19,95
HAl.o-300P/A (Sam e as above but With preamp)

$29.95

HAL-o·6OQPR[ ( Pre·dnlled GI O board and all co m ­
ponents) $39 .95
HAL·IGHZ (New Item . Avail able in Dece mber)

$124.95

COMPLETE KITS: CONSIS TING Of [ VERY ESSENT IAL
PART NH DED TO MAKE YOUR COU NTER COMf>lETL
HAl .toOOA 1-DIGIT COU NTER WITt-! FREQUE NCY
RANGE OF ZERO TO 600 M Hz. FEATURES TWO IN
PUTS: ONE fOR LOW FREQUENCY AND ONE r OR
HIGH f REQUENCY; AUTOMA TIC ZERO SUPPRESSION
TIME BASE IS 1.0 SEC OR ,I SEC GAl[ WITH OP
l lQN Al 10 SEC GAT[ AVAILABLE. ACCURACY .,
.00 1%. UTI LIlES IO,MHZ CRYSTAL S PPM.
COMPLETE KIT $1.9.00

HA L·300A 7 0 lGIT COUN TE R WITH fREQuENCY
RANGE Of lERO TO 300 MHz. f£ATURE5 TWO IN­
PUTS: O NE FOR lOW fREQUE NcY AN D ONE f OR
HIGH FREQUENCY: AUTOMATIC lERO SUPPRESSION.
TI ME BASE IS 1.0 SEC OR . 1 SEC (OAl[ WITH OP·
TlONII l 10 SEC GAf[ AVAi lABLE. ACCU RACY :t

.001 %. UTI LIZES 10-MHz CRYSTAL 5 PPM.
COMPlETE KIT $124.00

HAl-500A a·DIGIT COUN TE R WITH f REQUENCY RANGE
OF ZERO TO 50 101Hz OR BETTER. AUTOMATIC DECI·
MAL POINT. ZERO SUPf'RESSION UPON DEMAND.
H .A TURES TWO INPUTS, ONE FOR lOW FREQUENCY
INPUT . AND ONE ON PAN EL FOR USE WITH ANY
INTERNAl l Y MOUNTED HA l ·TRON IX PRE-SCALER
rOR WH ICH PROVISIONS HAVE ALREADY BEEN
MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY
:t ,00 1%. UTILIZES lO·MHz CRYSTAL 5 PPM.
COMPLETE KIT $1 24.00

See Ward W1W RQ - John W1JJR
or

Dave WA 1H F E

ANTENNA STUFF

Open wire feedline - =18, :::14, =12 gao bare
copperweld wire - .;:14, .;:12 enamel copper ­
insulators - W2AU baluns 1·' or 4-1 - lo wtoss
coax cable - Rohn 25G towers & accessories ­
Blitzbug lightning arrestors - glassline guy - B&W
antenna sw itches - Belden 72 & 300 ohm KW
twinlead - Amphenol UHF & BNC connectors.

HEAOQUARTERS for 2M FM

Tempo VHF/ONE, SSB/ONE adaptor, Tempo

VHF amplifiers, FMH-2, FMH -5; Drake TR 33C.
AA 10, AC 10; Regency HR 2B, HR 312, AR 2,

P 110 & crystal s for all lines Iisted above.

AMATEUR GEAR

Drake, Swan, Tempo, Ten-Tee, Dentron, Regency,
Mosley, Hv-Iiain, CushCraft.

FM GAIN ANTENNAS

For mobile, fi xed or portable operation by Cush­
Craft. Hv-Ilain, Antenna Specialists & New­
Tronies.

(1 block east of Wethersfield A Io1? off A irport Rd.

Rte. 6)

$ 124.00
$99.00
$99.00

HAL.6OQX (S.. m e Spec",<; .. t ,o n", .... HAL·6OQAJ
HA L.3OQX (S..me Sp e<;I,.c; .. l oon ", ;,.. HAl ·300AJ
HAL.$OX (Sa m e Spec",c.. t ,o n" a ... HAL-SOA I

H 24

S H i PPIN G

INFORMATION :

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE, MICH. 4819S
PHONE (313) 285·1782

ORDERS OVER S1500 Wi l l BE SHIPPED POSTPAID
EXCEPT O ~ ITEMS WHERE ACDITIO~Al CHAliCES
ARE RE QUESTED, ON ORDERS LESS THAN S15 00
PLEASE I "lClUDE ADDITIONAL Sl OG FOR HANDLING
ANO MAILING CHARGES.

S END SASE FO R FREE FLY ER

(Canadian Amateurs Send U.S. Funds On ly)

F.G.B. Hart ford

Please include postage

CONNECTICUT'S OLDEST HAM STORE

H' 5
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J A N CRYSTALS
KEEP YOU

ON THE AIR

,

.-..........---.-•
Send 100 lOf our teresr cala/og
WOle Of phone tor more dela",s

2400 C rys t a l nove
Ft Myers. rtonoa 33901
all phones (813) 936-2397

J2

." .
1"

HIGH PERFORMANCE
SMOKE DETECTOR

FRAZER a. ASSOCIATES

~~
,- I

HIGH P£Rf~MANaSMOKE DETECTOR
NOW - Cli Cln btrClordinClry $23.00
So",in9i . li i t pric. $49.95 our 'PeciCl I ",Ie
price only $26.95 POilpaid 10 your doo•.
The Co~ for home o nd office 5mok.
Oeleclol"l ii olle1'whe lming : Il } f i.e
Sp'MKh 1100% in the Ii"t 4 minute. . (2 )
14% of dwelling victimi die upilClil"l from
downitoin firei . (3 ) MOit home firei ilort
between midnight ond 6 A.M. while th e
fami ly ileepi. (41 Someone 's hom. burni
eve,., 55 .-co nch. Tl\eie Clnd other fach
CI.e compelling millio n i o f wi .. AmeriC<lni
to protect their fami li" Clnd homei
o9Oinil the horribl e coniequ.nc" of fi,e .
Smoa.e Deteclon ore now requited for 011
new . n identiol occupClnciei. With Ul
liited High Perfo,monce Oetedon, you
cCln comply . f.ee CCltCllog . HURRY _
Supply limited. F.azer & Asscctetes
Consulting Engineers. 18BB Century Park
East , Cent ury City. CA 90067. F7

• CB • General
• CB standard Communication
• 2 meter • Industry
• Scanners • Marine UHF
• Amateur Bands. Micro processor

crystals

easy
to BAnlll lRIURO

charge

023

MPC·l00OC
Multipath·Diversity
Amateur Net: $495.00

•••-:r •

627 Fremont Ave.
(P. O. Box 267)
South P...dena, CII. 91030

MPC·l000cR
Signa l Regeneration &
llpDown Speed Conversion

'-_.>..~"- .....::1Amateur Net: $595.00

DOVETRON

Q

• • •

o

-- .::..- ­•

OOVETRON

The Mpc·lOOOCR co mbines all the features of the Mpc·lOOOC with the TSR·200
SPEED CONVERTER·REGENERATOR. A front panel SIGNAL SPEED switch provides
electron ic "gear-shifti ng" between 50, 66, 75 and 100 WPM speeds. All incoming
and outgoing signals are regenerated by a CMOS UART and a crystet-ccntrcnec
DUALoCLOCK to less than 0.5 % bias distortion, providing an extremejy low error­
rate on weak and badly d istorted signa ls.

The Mpc-l 000R co mbines t he features of t he Mpc·l000cR with the TSR·5OQ SPEED
CONVERTER·REGENERATOR and oHers 200 characters of FIFO MEMORY. a DUAL·
UART REGENERATOR t hat also provides local co py during a ll PRELOAD·RECIR·
CULATE functions. a WORD CORRECTION ci rcuit that perm its an inco rrect word
to be erased from memory by depressing the local keyboard 's BLANK key. VAR·
IABLE CHARACTER RATE and automatic BLANK./LTRS 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 ccmbr­
nations a re selectable from the front panel.

The Mpc-l lXX>R (SO characters of memory). Mpc·l000cA (Tri·tone AFSK ). Mpc·
l 000cRA (Tri·tone Regenerat or) and Mpc-l000cS (Crypto· Scram bler) are also
available.

Your QSL will bring complete specifications, or call: 213 -682-3705.

The Mpc·l 000c fea tures MULTIPATH CORRECTION. IN ·BAND DIVERSITY (single
channel copy duri ng deep selective fades) Operation and a PHASE·CONTINUOUS
AFSK TONE KEVER. The Ma rk and Space channels are CONTIN UOUSLY tuneable
from 1200 to 3 100 Hz. The intern al RY GENERATOR and DUAl·MODE AUTOSTART
(FSK or MARK) are standard, as are rear panel provisions for SIGNAL REGENERA·
TION and SPEED CONVERSION peripherals.
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One-Stop
Armchair Sh opping
For All SWL Needs

"NORTH
AMERICA'S
SHORTWAVE
MAIL ORDER
PLACE"

- F1ecl11V!f$ - Or.ke, 'I'llesu _ speclll
moltS tor better perToorrallQ! _ f fequency

Readouts _ F1 ecl11Y11ll1 AnteMIS _ Antenna
TllfleB _flequency CalIbrators .. Log Books

- f". 00 TV GuIdes _OSl A11>t1~ _.. ". Panem
Maps _111J Pul*U:llons _OSl Address Books

-Contille-nblll fleque-ocy ust ..ClOdlS • All SWl Boc*s

GILFER
'til•

The New 1978
32nd Edition
WORLD RADIO TV
HANDBOOK
Is Ready!
Listeo tc the wOf ld w ith th is
comp, ehenslve dI rectory 01

stations at YOU I side. Best
there i s ! Dolly $11.95 ceo.

FREE SWL MINI-CATALOG

GILFER SHORTWAVE
Dept 73-2, BOll 239, Pa rk Ridge, NJ 07656

Q3

EL ECTRONICS

2 .5 MHz Frequency Counter
Kil Coml)lell kd Ifts ease UUG
30 MHz Frequency Counter
Kit Complele utiess case U 7.75
Ptesc.~ K~ to 350 MHl SII.95

Stopwatch Kit $26 .95
Fu llS" digit battery operlted 2-5 volls
3.27&1l MHz crystal accuracy . Ti mes to
59 m,n . 59 soc" 991/toosec. Times std "
solit .nd Taylor. 721)5 cII'p. all compo·
nents ""nus case. futt InS!luc. WMe or
llItck 1l'iI!" 01ass QS8 55.00

Parauenlcs 100A Log ic
Analyzer KII $199.00
tonvets an OSCIlloscope into a dlg,laI
leste, ' nd , nalytef T..ce computlll' pro­
g,am fto'" . mon,to, liD seccences. etc
Trouble shOOl.n d,g'tll . CMOS .nd MOS
bmfles 128bdlrUlh titlie (li lly 16bftsl
Complete Mlh cue. II"rts ''llI InSlfuClS
MOdel 10 Tngget E.<Ol"ldl!r K' f!ll\oInds
lIodei l ClOA to 2. bots 5229.111 . MOclII
l SO Bus Grabber Kc 5369." . a 0lIl
boIrcllD\Joc.~ tor So lDO bus lj)llII­CJ_ 1"1lIOII KCeSS 10 S6 So lDO bus
S>GIIai5 ComlPll!le KC _lh II parIS and
..~"'ets

Auto Cloct Kit $15.95
DC cll)ck . llIl • . SO- dlsp~ Uses
HItJOftI/ lAA·l01 2 moclu~ ...m .I¥m
0C/Il0II lndulles fiQM dun",,,,, crystal
bmebasI PC IHlarclS fully rt'QIIIIIld .
eolIlCI lll$ll'UCt$ AcId S3.95 lot buu!ltuI
llafIo gray eat. 8esI ...... 1lIy ....., .

P.O. BOI «3OM Santi Cllra, CA 95054
(408) 988·1640

60 Hz cnstat Time aase
Kit $4.7 5 Co n"~rts dig ita l clocks
from AC hoe fr!Quency 10 Crystill lIme
eee. Outsland,ng ilCCUracy M ioclildes
PC boa rd . "1"15369, crystal. res"to,s.
cao_ (JrSand lnmmllf

RCA Cosma cVIP Kil 275 .00
Vodtlo computerWflh games and graphics.

Original Cosmac " ELF" til
,"Ith PC ~rd . monne< . po w", su~
~s all parts.M instructs 511 .511
llotrd only 1• .95

4ft Digit OMM t il $85.00
VOltS--4lIl_~am"", IClCUfKl::; I
QUlI. ftwlges: Volts-2. 20. 200. Ohms
- 211. 2""'l1 . 20 IflIg ....-200. 2000
. - dI$pIIy. Vlt1IbIIIllO<IIIlI m.. Como
• pam, PC boanls. inslnm.• _ case.

S.me d.y . h lpment. Fir st line pails only. Factory
tester Guaranteed money back . Ouailly IC's and
0I het' components atlaCIOty cec es.
INTEGRATED CIRCUITS - ,. - ...

~ '" -,., .".-.. .. _.... ."
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;::: 11 ::= :: .""" ... ,.,,~,. 0-':":: :", _ • .... :0..- :::
''- .'- _ .• ,. : ~:-: •• t:f,", ',•• "". .. ..ll".-_ l: ---·_ :::;:,.....*T:. •...- .. ,_. ,.. ""'"'... "" .." ---_., _..- ..' " , """ . .. _ "." , ., ........ _ .. . K • __ ""__ •
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Digilal Temperature Meter Kit
IMOO' . "ll outdOOf . .... tom 11lel1ly
s-.ntelleS I)ad< ."ll tortll. 8eaoJ1r1UL W
uo rNclouts ~IIQ t ... . w.oIIlllt
Netcls roo IdCh_ 1pam tor eGm P"le.
'''11 0llIn\I00. WiI IIII!iSUfe - lOll" to
+ 200'F , • lit ~quld VIlf"/ lCCur.te
Com P"" Instructions. 13195

Cloct Calendar Kil $19.95
CT7015 dll&ct dnve ctlip dIsplays date
a"d tome 0" .6' LEOS with AM ·PMindi o
rater. Alarm/dOle fealUre includes buz·
lei. Coml'lele willi III parts. power suPlllY
and instrUC1ioM, less case

Not I Cheap Cloct Kil $14 .95
IfICIul)es rveoytIlIog U CI!lIt QS8 . 2·Pe
lloafdS. &-.Wuo~. S31 ' doct
dip . b '''sIoI.- . II COlI'IPOlllOltIltId
YIflSlndIonI .S- dIll* til ..... .....".ays. S2U 5

TEAMS; S5,DQ mi'. onI.rU.S. h ..... c.li1 resid,nts.d' &"Jlo tal . FAEE: SelMll lor rollr con of Ollr NEW 197.
IankMIencanl alld "". I,r Curge Icc.pled. QUEST CATALOG. IlKllld, 24~ damp.
S/lipping chargex will be add.d on marge canis .

1977 ICUpdate Master
Manllal
fiall 1177 cloHOtlI S15.0I .~I le Ill..,
11$1. 1978 MisI" MIIIabII! IN JiIrl 1911
S31.•. Complete Iedta s.dKIoo. 1231
PO mast. fll . OUlCle. 17l1l1l1 COOu fit·
__ F.... updaletor 19n. DomesllC
DClSlIQe 52 DO foreoon Sli OO

"An idea w hose time has come." It's
new. Personalized and one of a kind.
Group III Sales has designed this
beautiful 10 karat gold ring for you,
the Amateur Rad io Operator. Each
ring is personalized with your c all
letters. Both sides a re exquisitely
handcrafted aOO dspIay the symtx:lls
that are most meaningful to all
a mateurs. We invite you to QSL fOt'
full color brochure and complimen­
tary mg sizer.

No Obligation
~... Group III Soles C o
~ DEPT: 41 Po. Box 259
..~ , , I little Neck, NY 11362
Eii1.

ofi CopyrQf1l l9n G13 Pot9flf Peodw'v,;I

RIng s-own opproxmote ccno SIt e

••
For The Purist
• RUGGED
• Seven Elements
• Three Bands (10-15'20)
• Single Feed line
• Flexible Tun ing
• Close To Mono-Bander Specs

With Opt imum Spacing For.
High Forward Gain
High F:B & F:S Ratios

For Speed/cations w rue To '

BROOKFIELD MANUFACTURING CO.
50 W h ippoorw ill Road
Bet he l. CT 06801
(203) 792-8944 813

I

NOT FOR EVERYONE.
ONLY

Model 703A

$269.95
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NEW!
THE FUTURE NOW!

FM2015R
Does Your Unit Cover The New
Sub-band 144.6 - 146.6 MHz?
Tha FM2016R Does, PLUS MARS-CAP'"

All Solid State-CMOS PL digital synthesized - No Crystals to Buy! 5KHz steps - 144-149
MHz-LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET. "
.5 MHz Band Coverage - 1000 Channels (instead ofthe usual2MHzto4MHz-400
to 800 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

Regul.ted AC /PS
Model FMPS·4R • .• • 49 .00

b"-..· :...
• FREQUENCY RANGE : Receive and Transmit : 144,ooto 148.995

MHz, 5Khz steps jl 0J0 channels ) INCLUDING NEW BAND 144.5­
145.5MH~. MARS-CAP and MULTIPLE OFFSET "

• LED DI GITAL READOUT,
• 4 C HA N N EL RAM SCA N N ER WITH ICMEMORY :Program any 4

frequencies and reprogram at any time using the front panel
controls-search for occupied (closed) Channel or vacant lopenf
channels. Internal Ni·Cad included to teeern memory lno diode
matnx to wire or change).

• MULTIPLE FREQUENCY OFFSETS : Three positions A ,B.G,
plovided for installation 01 optional crystals: EXAMPLE - 1 MHz
ollset. Duplex Frequency Ottset Built in • 600 Khz PLUS or M INUS 5
KHz steps, plus simplex, any frequency.

• INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN '
1750Hz tone burst for "whistle on operation" and sub,audible tone
operat ion poSSible by Simply adding a capacitor across the terminals
prOVided. Internai 2 position switch lor automatic and man ual
operat ion, tone burst or sub audible tone PL - adjustable GO-203Hz
(100 Hz prOVided),

• AIR CRAFT TYPE FREQUENCY SELECTOR . Large and small
coaXially mounted knobs select 100KHz and 10KHz steps
respectively, SWitches click -stopped w ith a home position facilitate
frequency changing without need to view LED's w h ile drivinliland
provides the sightless amateur w ith full Brailla dia l as standard
equipment,

• FULL AUTOMATIC TUNING OF RECEIVER FRONT END ANO
TRAN SMITTER C IRCUITS: DC outputol PLL l ed to varactor diodes
in all I ront end RF tuned ci rcuits provides full sensitivity and
optimum Iruermodulancn rejection over theentire band. APCjAUTO
POWER CONTROL) - Keeps RF output constant from band edge to
band edge. NO OTHER AMATEUR UNIT AT ANY PRICE has these

••••••eaa ,
DOG I

• •

FM MC -l " "" oem ­
plio ..... w .l h Bu"!-,n
Toud, 10 "'" Pod
WH Y 8UY l ES S l

THE FMMC- l
HAS IT ALL!

• 'low' AUIC ke. -up
• lEO '00 ,.",10<
• Adj . ,• • • 1 and 1o""

balance
• U... w"n ony

If.n5<Oelver
• Only 3-3/4" . 2"

$49-­
features which ,lrB found In only the most sophisticated and
B>q)ensive aircraft and commercial transceivers,

• TRUE FM : NOI phllS8 rnodutanon . fo r superb emphasilttd hi -Ii audiO
Quality second to none

• RIT CONTROL Used to improve cla rity when contacting stations
with ctt trecceocv cemer.

• MONITOR LAMPS: 2 LED's on front panel indicate \1) incoming
signal-channel busy, and (2) Transm it .

• FULLY REGULATED INTEGRAL POWER SUPPLY: Operat ing
voltage lor all 9v circuits independently regulatltd. Massive
Commercial Hash Filter.

• MODULAR COM M ERCIA L G RA D E CONSTRUCTION: 6
Unl ti ~ed modu les eliminate stray coupling and lacilitate ease 01
maintenance.

• A C CESSORY SOCKET: Fully w i red for touch tone, phone patCh,
and other accessor ies . Internal switch connects rece-ver output to
internal speakltr w hltn connector is not ,n use.

• MULTI -PURPOSE METER : Triple function Meter Provides
Discriminator Meter. "5" Reading on rece ive and Power Out on
Transmit.

• RECEIVE : Better than .25uv sensitivity, 15 POLE FILTER as well as
monoli thic crystallilter and AUTOM ATIC TUNED LC cirCUits prov,de
superior skirt sel ectivity - COMPAREI

• HIGH /LOW POWER OUTPUT: 15 w etts and 1 w att , switch
selected, Low power may be adjusted anywhere between 1 and 15
w att s . Fullv protected-short or open SWR

• OTHER FEATURES. Dynamic Microphone built in speaker, mobile
mount external 5 pin accessory jack, speaker jack, and much, much
more. Si ze 2 \1; x 7 x 7V" All cords, pjugs, fuses, microphone hanger,
etc . included, Weight 5 tbs

DEALER INQUIRIES INVITED.

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace. Miami. Florida 33176
Telephone (30 5 ) 233-3631. Telex: 61-6628
U.S . DISTRIBUTOR

M anufactured by one of th e world's most dist inguished Avion ics manufacturers, K yokuto Denshi Kaisha, Ltd. Reg,o.-.. I S~ itI~ Ilo Serv,oe Cenl~"
First in th e world wi th an all so lid state 2 meter FM transceiver. \'11..1 T'" R.o«> ShOo

R"..,on. u,.h
1601125' 0991
..on " . 8u, B., l le<l'on« '
e" "" 8• •. M .
16111759·33 16
£On S. n'o<. Co<ntnun", .,,,,,,~ . Ino
Co",n.., NJ
12011 514·lOO3

PLEASE ORDER FROM YOUR LOCAL ""...._. Un"....' So",,,,.
e,,'umbu •. 0 "00DEALER OR DIRECT IF UNAVAILABLE, '61 41221· 2335

--, HE"
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N~W t;DEHAM III ADTATOAS_

Relj. $159 .95 _$125

NEWI6 METER
FM50-, OSXRII

REG 5389 _ SPECIAL SALE '289

Atlas 210X-215X and 350·XL
P ,..... ...",. 10' opec,.'
OOO U' .nd Pac".. on."

51.00-53.99S ~H •. 600 chenn,ll

2 Oey Air Sh'llmenl
Anywhoe.e ,n U.S
Ai.1'O"t 10 Alfl'O"t '3S
Al,""e end H,W." Shghtly H,ghe.

0.,
Pllce $289

COMPA REI

<; QOf 5UKT

~

The New Sigma XR3000D
Linear Amplifier
Compare!

• Full band coverage 160-1 0 meters including ma rs
• 2000 watts P E, P. SSB input 1000 watts input continuous

duty, CWoRTTYs SSTV .
• Twoamac 3-500Z conservatively ra ted finals.
• All major HV and other circuit com ponents mounted on

single G·10 glass plug in board. Have a se rvice problem?
(Very unlikely) Just unplug board and send to us .

• Heavy duty commercial grade Quality and ccnstrucuon sec­
ond to no other unit at any pnce'

• Weight: 90 Ibs . Size: 91J;>" (h) x16" (w) x15:;--4" (d).

•

GO PRIVATE! on 2 m eters w ith
the FMTD -1 -

SPECIAL INTRODUCTORY PRICE $75""

Standard-New 2 Meier
FM Transceivers
Model SRC 146A Speci al Sa le

SAC 146A S31~

~ Xt.IS 34 94 . nO 94. 94 NC
USA2 Dolu," Baso Chargo' Sol ?
PT3&44le.t heo Cas e S12
AT 19 Rubbo' Ant "n~ WhIP STO
N 1 ·C"~ S 530

Reg S~13

NEW! !! Touch tone pad
comp letel y wi red and
ready to plug in-$69 00

$169

Price $29

INTRODUCTORY SA LE

C81 ~ SCII I.. 20CH1·
20Ci0W FIIQ Re "lle 3. 6 ·
'60 ~H., Pi.... do not

~ conh ••e the RF2000 wit"• .,m,le, ep_"ng _ .
pfOc '" u n' ta. Rf2000 ,.en
'nd'~oduelly Clhbrete<l
p. o l e SS lo ne l Qu el il y
,n"'umenl . UnIQuele<l et
menyllm.. 'he pfO,:e. S,..
1" Iwl _ 2 ' / 3- ldl

h , w ," ADD
s C",," NS ITOU,L 101
TO S RC· 146A

' S'ma" 10 m,n .n".". ""n
, S. ..... <"'''' ..... Q~'''''' ••SRC ·1 46A
' Como""" WIRED & TESTEO
' ''l SO ~..... ..." h "'001 01,,"' h.M

h. l""

SIGMA RF-2000 SWR & POWER METER

Features:
Custom computer grade commercial components . capacitors . and tube sockets
manufactured especially for high power use-heavy duty IOKw silver orarec ceramic
band switches ' Silver plated coppe r tubing tank coil - Huge 4" eas y to read
meters-measu re plate current. high voltage, grid current, and relative RF out­
put - Continuous duty power supply buil l in · State of the art zener diode standby and
operating bias provides reduced idling current and greater output efficiency ' Built in
hum free DC heavy duty antenna change-over relays ' AC input 11 OV or 220V AC,
50-60Hz · Tuned input circuits ' ALe-rear panel connections fo r ALe output to ex­
citer and for relay control ' Double internal shielding at all RF enclosures - Heavy
duty chaSSIS and cabinet construction and much . much more .

Extremely .teble 100::.1 oscill,'Ot lor ..sy menu.emen. 0 1 HF. VHF , e nd UHF tt.nd5
, mJ>loy ,ng nooget,,,, leedtt.ck to Insu.e ext.,mely hIgh steb, hty • Eny to . e&<l . ecc u."e
lin... seel, . Direct off thoe eN- 1Ii"...1............,...,1 eap!bility,

HOLlOAY INTRODUCTORY SPECIAL!
New! Sigma Model AF250L
Deviation/Modulation Meter
fully Certifi,ble for Commercial Use

Features:

$29 ".rnuocuctorv Pr ice

F~SS

Specifications: \,.- 1111'
Frequency ' 1,8MHZ-520MHZI3 range select (A. B. C. EXT) . A range 26,5 MHZ-40MHZ, Brange: 48MHZ·60MHZ. C range 140MHZ-156MHZ.
EXT. range : 1.8MHZ-520MHZ (Need Sig nal eeneraton -Generous overranues-rnput level:(l) Th rough type Input level IW-200W (RF Input Ter-
minal) (2) Direct input level' More than 80dbl500hm impedance - Amp litude modu lation degree : 0·100% · Frequency deviation.
O·20KHZ · Accuracy : + 1-3% of full scale - Inte rmediate frequency 10, 7MHZ · Local input fr eq uency (E XT Range) • Measuring frequency
+f-10.7MHZ - RF Atlenuator: 0-60db vanaote- Audio signal oscillator: (1) Audio Frequency-1 ,OOOHZ (1 KHZ). (2) Dutpuf level- More than lV
RMS · Power Source, ACll7V · urrnensrons: H·5 'h'" (140mm). W·10h " (zsumrm. D-7 1/~" (184mm) · Weight 7 lbs .

'MATEUR-WHOLESALE ELECTRONICS

fM 201 15 R Ac:eeuofOe. . Kt:I(l ~EC IA L S_ALE fM l44 Acc..IO'~'

SUPER S CAN NER 1000 Totel f ~Of· ' 0110.,1 ~"on K<t · 2 Ex".
ScannIng C"""IHliry, .... • 99 PoS'hon., CryStllS Req uited 110

f "'PS·4R ROlIuleted AC/PS ' .... , ... S49 f "'OF·2 , M IJ< Off"", Oploon K" (NO
f ......C·l· ... ,« opI>ontl ... ,'h BUI I' ·1n C.I'I"" '0 8uy) . . . . . . . . . . . 110

Too.<ch Tonti Pad $4 9 9 5 ~ARS · CA P Op",,,,, K it . Anv F' OQ ulncV
f~TO·' · p".... C'OI IDecode'lo'u$e An,Spht .. . , ... 512

....,h and P'OIl ,amme<l toy en,
Touch Tor>e Pad. . .. 515

~ARS · CAP .nd ~ul"pil 011..., Kit- • Anv
f , eq ue nCy. Anv Sol'"
No Cry.,e ls 55

f ~AT·l '.-\ W."" Ponal>le An'Bnn. 101
HOI.,I , ~o"l 0' Ape'tmen1 51.95

Ex". DC Cord &. !'jug " $4.00
S."' ,ce ~anu. I . . " $4.00
Mount,"lI 8,acoe, IE-" e) , .1600

117 S.W. 129111 Terrace. Miami, Florida 33176 ~.

lURTEOU SPER SONAL SERVICE-SAMEDAY SHIPMENT· Prices suorect to change without notice . _....'.I.,e..1

uepbene: (305) 233-3631· TeleI 51 -5628 · Store Hou rs: 10-5 Mon .-Fri. A 2l I.!!'!!!!!'!!!!!!L~"""'"
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GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS

Respected worldw ide as
the only complete authority
for radio amateur

QSL and QTH information.

Salle S1.50 .order both ,send $30.40

• In ternallona l Rad IO Am, leu' Ptet..""

• RadIO Am.t"". P,e"~..s by Count""'
• A R R l PIIone1lC Alpha bet'

• G..., Coreie' Be. rong s and C".m'
• 'nt..n."~1 -0" and -r $,gne+,'
• Wor\<l Standa.d T,me Chlon"
• l"I..""t'ONII Postal I".or....' ,"",
• World Pre'" Ma p '
• FCC bam,""I"", PIlo"ts'

• _e '0Buy'
• Teleg.apner,: ..._ ..I"",S'

• 0)( ~at,,>g Code'
• A R R L Cou<>".... L,sl'
• Al YOU' Sentoce - A.... I"". RedoO o.a"'s'
• aSL Ma ""ge<'S ""OUnd 1!'Ie WOfId '
• Workl W_ OSL B u.....us'

• ce"sus 01 Rad'o Amat""'" 01 1M World'
• Teleg'.p" Codes'
• AMSAT - Oscar Use", O"ectory'
• Slav. sea" Tel....."'o" O"ectory'
• Rec,p.ocal L,ce"M$'
• Ha",a ,; I"cluded'
• Ma"y Othe. Featu.~t

~-----------_ -.._-------------------------- ORDER fORM

- i
~~'"-\ '"

i
I

I

," ,~ ­<. • "--

..

--."~ -,.._'--....._-. ~........... -'­.... " --,--. ' .

'."-",

.,
, --'-.- "'-" "-........ ....-

., -----

------------------.-

$13.95

Specialize in DX? Then you're
looking for the Foreign Callbaok
with over 250,000 calls. names and
addresses of radio amateurs out­
side the USA plus many valuable,
additional features 01 interest 10
the DX'r.

The U.S. Callbaok has over

300.000 W & K listings. It lists
calls. license 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 direct fo r tree
catalog to the pub lisher.

o u· S . CALLBQOK

o FOREIGN CALLBOOK

$14_95

$13.95

$1 .50

$1.50

$16.45

$15.45

lIIi"o is residents o"ly add 5% sales la .. _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ T OIOI _
Nom .

"' dd .... . _

RAD IOAMATE UR lib kca 00 INC

~' aePt. B 925 Sherwood Dl'i"
~ lIb Blufl. Ill. 60044

Ci l ~ _

T oUI_ _ _ _ _ _ _ _ ,'. {n<lo".d' _" .1' -_
o Mu tn Chars,.

Slanatu-u _

Rl
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FIoUI.I COIP.
::5:

7" W CU ..... RO
loI.."n IltU

III lIUJI.1101
_IUA,l,QUUlC
c ~,,~o~ >UR 1tt6 •

. ' ''' ' '' ' _ • •co... ,......... "> _ , ..,__ ,.. _....-_,-_.._.. ,..,..'.
. ""'" _ 1........ _1'1)1 ..H1J .. 'S . H.......

• LEO '....,,, ,~ ..hen '. ~ ....""'K•

IC22S OWNERS
,SCANNER KIT

• ,~."h ","",_ on ..,•• •'10•• >«' '0 "-'" .." '" "". on '0.n,
""'"0 '''0'''"''

• .....""", ' '',,'' .. I "~. " . " " to ' old ~" " ....ft< , I."" . d ;' fO'''
~,,' 1""",, •., ,, '~" " '''0'. ""

• u", on• •,,,,, , " ,,"" "m", ,.. 0 '''' 11 ,""... '.. ,"",,",I",,,,,.,,,",,,,,,
• e-...... " " ,," do' '' '' '''' "''"'..."" ' • • flo 00"",'..

• • "",,1 , d..' .... '" roo" ,""""" .... . '".,""'"",-" ""
COMPLETE KIT $29.9S

PREASSEMBLED AND TESTED BOARD $39.95

• •

$34.95 Wired$23.95 Kit

smaller ••••• FS-1

P.o. lOll 976
Topeka , Kon,o, 66601

F 5 un) 234-0 191

Audio f reQuenq Shift Oscillator with uneersat
mounting allows adaptat ion to all units b~ wiring
direct or by use of plui·in edge connector
170HZ or 850 HZ Shift

1'1Ol LCl R""' .D
SUIT l110

Ttl . I '.·717·n"
_TUA.L. OUUEC

' .......0 .. "J" 11<6 •

• S hOW$ . 11. p'ogram"'*<! ' rklUa nc y . , •.., k$ ,t>e
>om"le• ..,..,!>I U I w'",,,o n
_ Wo rko ...,th ANY u re." . , I"'og<amm'ng
•yltam. at """II ... the in ,e,nal c hannel ' ''eelo,
• Full .ix d ,gil di.p lav. nol 3 1> Ilk. the othe rs
_ No·ho le mOun! _ Small l ila (!j.5wxI.2 Hx2 DI
bO x mounu ",co n,p lcuou, ly in ,ha mob ile, or
unda, , t>a rad'o .... ' land
. Plugt 'nfO th e 9 pin lICe.nary ,,,,, ka•. ca n be
, .....~ a t any l ime
• e..y one "'gM constrUC"O" and ,nuall.hon,
lOC k." p, o vid«! to< all IC. , w <v com·
p,.".n,,~ ;nll' " e l ,o n m....u..
• A ~dec: ' maoc" fo r ou ' IC....... ' 'f'

Why squIn t a t your channel wlector or c heck
c har l1 10 k now where tOY ara o n the band?

c UTE ." , _ .
c "..nu' .

, ... _ -..0 ....0 T1STU> ......' 1CA n ".a.UD£O' _ _

• •ICllS FREQUEtiCY
DISPLAY KIT

*

*. .. atlast .. .
your shack organized!

A beautilul piece 01 furniture - your XYL will love it!

$13995 S-F RADIO DESK
Deluxe · Ready to Assemble
Des igned wilh 8ngled rear shell lor your
viewing comfort and ease 01 operation.

FINISHES: Walnut o r Teak Stain,
Atso avai lable in Un finished Birch. $124,95.

Add ,jjo Ml ln!o rma tro n on ReQues t

Ch"'kS. Mor>ey Qrde'1. BankArne, ica rd S33
a nd Mas te r Charge Acceot"d

FOB Culver C'ly , (In Calir. Add 60;. Salatl T.. ,

S-F AMATEUR RADIO SERVICES
OM KEYSTONE AVENu e . CULVER CITY. CALIF 90230 - PHONE 12 131 83 74 70

Legal ms c d . b: thewnal&W
1OdJoc;md atil:ens band 5&1 ' PIS

f ...n'.....'K.., . ".. "'- Il;oo;~, CO" "u" K~ llONl f ()l....O~1 10'<
' 0'100 __..d, ~,.. 1'>(to<

lm C..,...... """10
...... (1')1' - '·"'"

THE
PERSONAL
COMMUNICATIONS

FOUNDATION: :::..

n.,_e-_.-...__._<...~_
~ , __ K' "'a_'. ",. ... _ 0(
1....... 0" ,_ '-..... ,-._'-_
...- , -. ...-.._4-.. ....----,._ _--
1.. ' '_ , _ .....•,__" ,__."om " T , _ ,,,,

, '.•""" ..al_''' '_ "".k .......,..........I. ,,,., _ .. ",," _n~ ".....
I .. f". nO".,,,, h ,...,dt. ,," ,,' J,,I1 .., '" ",nO".
....,,,' ."d..".On< ""d, on ,.. " .... u t f ,,1 mo' ... , ...... '

," " . "'. . ..d ,,"' •• ' ~ ' ...f••, "" C' ''f," " " loo " o r " _ , "

ATTENTION GARY ANO SABTRO NIX
OWNERS!

G,O

F,oq--=V R_

LOW VH F . ... • • • • •••••... . 30-60 M H.I
H IGH VH F •• ••. • • • •••••. ' .....17.. MH.
UHF ••••••••.•....••••• . 440-612 M H .

3 93 WEST ST R EET 603-352.a676

KEENE. NEW HA MPSHIR E 03431 825CorporafionBrynn
Cheek wjt h o r der M A srER CH A R G E tn
VIS A - ..n y. no CO D

"ThE TOUCI1"bY"
>- A UTOMAT IC CONT INUOUS

SEA RCHl
>- FI ND "S ECRET" FREOUENCIES
>- SEV ERE WEATHER A LERTI
>- NEVER BUY CRYSTA LS!
> PRIORITY CHAN NEll
>- LO. HI, & UHF BANDS!
>- SIXTEEN CHA NN ELS'
> 2 METER S & 450 MHz

custom cal sErvin:
Gary McClella ... aOld Co.
PO Box 2085
1001 W. l mperial Hw y .
La Habra CA 90631

Also ~ $3.9S pn" unit for
spKW delicate equipment ~cking,

insu~r1£e. ;lnd posUte.

Send 'Ilia A i, Mail 01" Parcel Post to :

.. • .Come let us tweak your
pots! If yo u just bu ilt the Gary
Model 101 or the Sabtronlx model
2000 we can calibrate it for you to
factory specs.

We use custom built lab calibra­
tion equipment designed expressly
for these meters. You get a profes­
sional job!

Sabtronix 2000 $24.95
Gary model 101 $10.95
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Come on and live.

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
gett ing to know interesting people. It could be

tbe most meaningful expe rience of your life
. . .and it's easily the best vacation you've had.

A cruise is forming
now. Your share from
$290. Write Cap'n Mike
for your free
adventure booklet
in fuJI color.

know tbe names of many
more , You'JI know intimite ly •

the enchant ing different
mood of each... and its
own beauty and cbarm.

A sleek graceful sailing vessel glides acros-s 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 shirts. Or your bikini

if you want. And bare feet.

Mission: A leisurely cruise to
remote islands with names
like Mart inique, Grenada,

Antigua-tbose a re the
ones you've heard of. Before

the cruise ends, you'll

---------- - ----8 Windjammer Cruises.
WI .
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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
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Rc4'951 K 0 T, 'm -1w. '00m" ITO-MI $2 .0/5
8038 "'_'O'",ea--OlOO ,- n ~ W_W"h Cn"";" ~ 0... sa,15

.., *SUPER SPECIALS: ,

O'OOES TR~"S'S10RI '."SISTU.' ' . """ Sl o RS lIR'A.,C',
ZE OER'. .... • , ,,., ,..... ,m ,"_••"..En"".1 ,.", " , •.11 I..... '-'" ••..., .• ,,.
,.... " .......". .. ,..", "'" 'N<.> lM>llT4 '20,.... ...." 'IS' ,..", lIS' ,..... .. ,." '"
,...". ..... ,."" """ ,."" ..... , ..., ..to L t·" ' ",.... ,.n" IS ,"".. OIl' . ' .. ' ''' L " . ' ",. ,.." ..... ,.,.. ... N<.>" OII' m t >m L • ..
'"'.. ,.,., .. ,"".. 'Jll " " lIII L"'''' "..,.",. ' 011' ,.",. .. ''''''' "", "" '/II LM_ ',IS,_.. """ ",,''''lI.l ..... _,....' "" ,. 1111,.." 'J" ,."". "",,..,., IS _ , .. •....,._ 'J" ''''JIll .,., ,..,.. .. ,m ,,", '0_. IS,._ ,," ,._,. ,.._ "" " lIS' lO_. ...
,..... '"'' "'OIl .. ,..,,, .' "'..' IiI' '0"" 'IS':=: ::~: :':::, .. :: :::.~: '::..::: :::: ::::::- ..lIS~
,_ ,,/II "".,. " .. '''''IIA "" ,.,"'. ""
,_ ,,/II ,on" "." ,....... " ,.. ,/II LM""" IiI',,_ '"'' ,...., .,., ,_, , ,M",,''',.
,_, ,,/II , ..'" . ,., ,_,. ....' .._ .... ,M'"'' ~.,..". ,..... ,....". ..... , ' "" "~'''to ,m ....,,,. _IS
,." ..- nil" ,..... , " ..... "'" ...",.~ ,to

:~~ .. "" :::::, :::::::: .A: DIG,TAL ,t·, ~,'~" ,:
,..... "'" ,.,.., .........., ./11 - " ........ LM' ''''' ,m
,',' ,,',',. " ' ,',''',' "", ,.- .m:::::: :: UO"" . ll..- OIl' , ..'".. • .
" " " .. . ~, ,..... 'Jll , ..", ....... "'... " " , "II

~ . ..,- "...", ' ''- ' m ,."'. . /11 .. ,." . ",...... , ...,.,..... ,.".. .11' ,,_ ..,._ ,m ,.".. 'IS' ,.,.,,. .. ,...".. '-'I
~."CTORS , . .... ~ ,."" ,."". AI " ..... ..
,.".. .. .. ,._ 'm ,.".. , ",.. .IS , ..,.... ...

"".. , " "" 'II' ..'_. .. "..... ,..Oi '_ , " " '"' "" ,".EA.'t', '''''00''' ,..." U , ",."" • "'.., " .. <0,., Ol .. . "',..... '.ISM•.,." ,.,... " ,..." U' ''''''lA' ""'"..,,. U,
... ." .. " . , ,,' liS' ' "" """''' " ....,..,. , .
...",. ,. ,._ $LI' l M_ .II ."'••.,. ..

..." .. ""'".... lIOl l...... .. . . .... II"" tII " ,.,." •• ,..... ' IS' UIS". ·. 1...... ..
,.,,,,, I> , . ,... , . ..., . ... ".,>0... \." ....,••" ' .n"',,".. ,.,... , ,..... ,.. L"'''.,'' U' 11>1 "... , ...
." Ift ",.,,,. , . , .... , ,U' L.'''','' ,.,. ..,..., ..

FREE
ASSEMBLED $17.95
ADD $1.25 FOR

POSTAGE/HANDLING

KIT $11 95

ELECTRONICS
BOX 4181 EP . WOODSIDE, CA 94062
Tel. (415) 85 1-0455

RC".""N · 15V . 50"'" VO~TAGE RE<;lI~ATOR 'C, v.", _ , '"
"II . M.I<o, ..... H;",,'V R....' ''... '15V"""",V loo OP AMP',. ",0
R........, on" "'"...",... Dc I'B_JOVI ..... 2 ""..... ""_"00'
w,,~ Om Shoo' and SctIa""" ,,:• . B_.," ",O,P S1.25

RC0136 000<1 14' l o w ","II Op A"'p ",DIP 110.95
~ M ' J04 FM M""....' S'''OK> OoMoofulo' .. D'P 0.99
lM''' ' FM " S.b,,,tom IIF "mo, Do,.• L'm....1 DIP 0.\19
'N6263 Ho' ","".., D..- 0 .4V • 'mA 0.'"' [lO-35 '.00
ZENERS_S_". Vo,_ 3.3, 3.' , 4.3, 5 .' , • .B, B.2 _'" 4111.00

._1,10, ' 2. ' 5. 'B, '.,10, 22, 14. 21... 33V (" 0l1.1 '''',,' 31$'-00

• MONEY·BACK GUARANTEE
• ALL TESTED AND GUARANTEED

'A DVA

ADVA

OTHER ADVA KITS:

' ..... L....., " " "',. ,",,1$ _ .. ~," '"'"' _ ._ " " ON'"'ul'''_''' '" '"", ~", .......... " __'..0...0 '" _ ,." .''''
"h~"" ..~, ....... ,'... ~"', __ " ..w,,,,.,, "00 ;,.. _ _..... ,"",. _An _ ,....,... _ _....,... ......... w,.__.....'..., --- ....,-' _,-w.'" c.,,'-oo . " "'" _ ......"'. ....,.. ~ ""'".."" ,,, ......
" _ .. ...-._ 'u.• --.,,, ." _ "' ''''_, _u.s,
eo '"" "" ~ "..... "0 c. '. _ ;...." _,,. ' _ , _.coo _ " 00 ",._ _ ..

' 0000"00< KIT _... ~," """'. ''L, 0Te. .TL_ "'C_H,"" ...,. "',
'"" ~ "-'-- - ,,.. -..'--.....__ _-_ • •_ 0 "0__, .. ~.. _ ONlY ' ''''..., ""' - _" ~,," , ~' eo-- ""_ _ .__ _ , _ ... __
........ ...._ """"_",, _,"" _", 'tv. """"•. " ..--._;.,. -....... . ..
"' ,,,, _ .. _ ._ •..,•.., ""'.""..... - "',oR
- >< - - , .", .. _ - _ ...."', -"""" ''''''_....-

SPECIALS- THIS MONTH ONLY

$7.85

$0,84
.84

3.50
.94
.94

3/51
2/51

$1.75
1.95

.99
1.45

1.45
3/51
2/$1
3/$1

53.75
2.89

low Bias Current Op Amp·Super 109
5 Volt Regulator TO·3
Adjust~ble Voltage Regulator 2-31V
2 Watt Audio Power Amplifier DIP
Phase Locked Loop DIP

Precision Voltage Regulator DIP
Dual 741 Compensated Op Amp DIP
1024-Bit Static RAM (1024 x 1) DIP
FET·lnput Op Amp· like NE 536/IJA740
a-Transistor Arrav/Darlington
RF/IF Amplifier DC to 120MHz

FM IF Amp/Limiter/Detector DIP
Dual High Gain Dp Amp mDIP
Precision Fast Op Amp mDIP
Dual Hi Gain Op Amp· Compo mOIP
Function Generator/VCO with circuits
256·Bit PROM (32 x 8) 50ns

LOGIC PROBE kit-TTL, CMOS, etc.
Machined case included - %' hr. assembly

lM308H
lM309K
lM311K
lM380N
NE565A

lM723CN
lM747
2102
27400E
CAJ018A
CA3028A

CAJQ75E
RC4558
N5556V
N5558V
0038
8223

LP·l0

S2 .00
50/$1

4/$1
4/S1

$1.00
2.95
8/S1

3/S1
2/S1
2/$1
3/$1
3/$1

10/$1

10/$1
4/$1

25/51
$1.00

Germanium Diode 60V lOrnA
Germanium Diode 80V 200m A
Silicon Oiode 100V lOrnA
Hot Carrier Diode (HP2800, ete.!
Power Varactor 1-2W Dut @432MHz
(Specs & Circuits included with F7)

GRAB BAG-Mixed zeners, rectifiers, etc.

NPN High-Speed Switch 15ns
UHF Transistor-OsclAmp up to 1 GHz
P·Channel FET Amplifier 2500"mhos
NPN Dual Transistor 3mV Match il225
NPN Amp/Switch ill 00 40V 200mA

PNP RF Amplifier & Switch
N-Channel Audio FET Super Low-Noise
150 Volt PNP Transistor for Kever
N-Channel FET VHF RF Amp
N·Channel FET High-Speed Switch 40H

Mounting Kit-Mica insulator & bushing

OIODE

2N706
2N918
2N2609
2N2920
2N3904

2N4122
2N4869E
2N4888
E112
TIS74

TO -220

1N34A
1N210
1N914
1N6263
F7

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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Please send me
your free 'round

the world
expedition

booklet.
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• •
x e lion

'round the world

YANKEE TRADER
(Famous oceanographic vessel)
Length 180. Beam 31.5, 1106 Ions

9 MONTHS - SHARE EXPENSES

Meet adventure head on. Shipmates wanted
who yearn to achieve lor themselves rather than
be pampered aboard plush, pretentious cruise
ships. Share this adventure with a small conge­
nial group in a highly inlormal atmosphere with­
out regimentation or timetable. In this age 01
luxury and sell-indulgence our expedition oilers
a unique, exciting opportunity.

Ports of call
Cape Haitien.
San Salvador.
Panama.
Pitcairn Island.
Easter Island.
Rapa. Tahiti.
Ahe. Moorea.
Galapagos.
Samoa.Tutuila.
Danger Island.
Guactacanal.
Tulagi. Bali.
New Guinea. Java.
Madagascar.
Zanzibar. Beira.
Capetown.
St. Helena.
Ascension Island.
Rio. Devil's Island.
Paramariba.
Martinique.
Antigua. Exuma.
Nassau.

'85



kit UTILIZES NEW MaS-LSI CIRCUITRY

Frequency
Counter

$79 9 5
-

-
-

. • . . . $ 79.9 5

. ... . 15 9 .9 5

. .. . . . 29 .95

You' ,,,. re q ues ted it , and nOw it', h ere l The CT-SO f req uency
cou nt er ki t h es mor e featu ..... then cou n Ters Mll i ng t o r t w ic e t he
price. M8IIsur inll frKluency is n o w as " IV as pushing. b u n o n, t he
C T · 50 w ill auto m et iceUy piece the dec imal point i n all mod.., g illing
y ou q uick , r eliable , ..d ings. Want t o ...Ie t he CT ·50 mO b ile? No
problem . i1 run. equally as well o n 1 2 V d e as it d o es o n 11 0 Vee.
We nt s u per accu '8Cy7 T h e CT ·50 UM, t he papule. TV color bu r5t
freq. of 3.579545 MHl for t im . b u e . Tep o f t e c o lor T V with Ou r
e depter e nd g.t ul t.e accuracy - .001 p p m I Th. CT·50 o ffer,
prof_,ionel q u ellty et th. u nheard o f pr ic. of $79 .95 . O rde r vours
todevl
CT· 50, 60 MHl co u n t er k it ...... .. . . . . .. . •...
CT·50 WT , 60 MHl cou n t er. wired end tuted
CT·600, 6 00 M Hl pr.se eler opt ion for CT ·50, add .

SPEC IFICATIONS
Sen siti", itv : less than 25 mil.
F req ue nc v , e"ge: 5 H z t o 60 MHz , typ iclIlly 65 MHz
Gatet im.: 1 second , 1 / 10 seco nd, wit h lI.., t om_ t ic decimal
poin t PO~tioning o n b o t h d"IIe! and presc a la
Oiw1ev : 8 d igit red LEo.4" he ight
A ceur llCY: 10ppm •.OOl ppm with TV ti m ebe",1
Inpu t : BN e, 1 m e gohm dirKl, 50 O hm w ith p rftCele option
Power : 110 V ac SWett' or 12 V de. 1 Amp
S ize : ApprQ'" 6" " 4" " 2", h igh qual ity al u m in u m case

Color burst adapter for .001 ppm accu racy

CB·1 . kit , ... •. • .. .• • . . . • . . . . . • .. .. . • . . •. . • • $1 4 .95

DECADE COU NTE R PA R TS
InclUdes : 7490A . 7475. 7447 . LEO readout .
currem limil resistors, and ins" ...etions on an
MIV to build low eeee f'lqu,ncy co unter.
Kit of part.. OCU· 1 $3 .50

LE D B UNKY KIT
A greet et lent ion ge'ltlf wh ich el...-nate'lv
flahel 2 Jumbo LEOs. Uw lor n.....~,
buttons , or _rning tyPI panel lighU. Runs on
3 to 9 volts .
CampletlKit •• .• . . .. .•• . , ,., • •• , . $2 .96

COLO R ORGAN/MUSIC LIGHTS
See mulic: com. alive! 3 d ilt__ lights fl ic:"­
with music ~ voice. One light f~ IOWI. one for
lhe mid-"'ngI and one for the highs. EKh
c:hefloAlll indivio..el"" lIdj...tebll . end dr;¥l'I up
to 300 _ Its. G,.t for oanil5. t.nd ....... ic:.
nile d u tllend more..
Complete Kit. ML·1 _..•..... _ $7.95

S IR EN KI T
Produces upward and downward wail char·
Kter ist ic 0 1 pol ice SlrM. 5 _ttl e ud io output ,
runs on 3-9 volts. lI$eI 8--45 ohm speeke-,
Campl"e Kit, SM-3 ... _... ..••.. _•. $2.95

POWER SUPPLV KIT

SUPER·SNOOP AMPLIF IER
A w per-sensit iw amplifier which ",d' pick up a
pin c*'op at 15 feet! GrNt for monitoring
baby 's room or ll$ a ge......e' purpose t est
amplifier. F ull 2 watts of o Ulput. run s on 6 to
12 "'ol tl, uses a ny type of mike. Require l 8--45
ohm speIIker.
Complet. Kit. BN-9 • .............. . $4.95

FM WIRELESS MIKE KIT
Transmit up to 300' to a ny FM broadc 8$t rad io,
U$eS any ly pe of mike. Runs o n 3 to 9 V . Ty pe
F M- 2 has added su pe r sens itive mikl preamp.
F M·1 $2.95 FM ·2 $4.95

""",,",0 " ....._,00 __• "'..
...... _ _ '" "'''''' 2<Xl on"..-.:I _ho'"
_, • " me "0 mIl "'"., ,.".. ,...... -~.. ~. '- ......."'_._.•
6-1 " Of • "'"" " KI J(J VCT
~. x :lt.T ..

TONE DECODER KI T
.. _'" to... _, . 0 • _ PC lOll '.
'''''''Of _woo HI ..,........ ,.",-.
,_ . ",,_ ._.,....,~ 'c Uw'" ' ''',_.__'..,_ ....... _00,_ ."51<
_ . _ '....... "'_ Of ,,"' . _ Uoo 7
'''' 11 ..... "'" "'t. R.- .. ,
'0 12_.
~.~ • . TO,I •. .. .• _... so.

S306.95

......
~"••

$ 1I,9!>
10/$100
1 0/ 5 1 ,0 0

3/$1,00
3 / $1 .00
3/$2,0 0
3/$2.00

.ae

. . 501$2 ,00

FERRITE BEAOSI- ~
..,.h ,nlc _ ~I

15/11 ,00
6_8. . .. _.
5/$1-00

... ,.m.",..,. ..._.._.........__.... '.__._ ...
• .. OC"c..""" ,

5 1$100
5/$100
21$1 00
3/$2 ,00

SOCKETS

CAL ENDAR ALARM CLOCK

COI<IflI'" x ... .......oc, ..

_ -v ._, _ 'OF.
~" _...- -.,~ - .-.
_ '. ;"... _ _ OF _ . ...
FE TURE S,
. . 0 S- ..... "C . ':>'-1_-. ' ''_. e--- . _ ..__
• ,' ... ...._ m . _, ,~.. _ .. "...-.0- _........,_ .....

11'\18 14"- . , "'" .

TRANSISTOR S
M R F 2 38 3 0N VH F
I'\I PN 2 N3904 'Y P .
P N P 2N39 06 ' YP.
NPN Power Tab 40N
PNP Po w.r T . b 4 0 W
F ET M PF 102 ' YP.
UJ T 2N264 6 'V P.
2N305!> N PN Po w ..

VIDEO TERMINAL
KIT $149.95

CAR
CLOCK
KIT 127.95

,m' ~ , "'." "C.. oc
. ~ ' ~ "' ." m"u,"_M.'· . ,_ ,.. "c,_ ........... ..,.. ,..- ....0_...' _._
· Co... _ , , .. ,........0.- _,_
e-... .. ' •. oc " "'."

.-' ..,.- '" "'. - , ._... -'.'" -"..._._ ••v ... .. _._... _ ..,_ _

,.. --'- --_...---_... - - '.- '",'- _....,_.." __ ..-'...'''' "--'. >._.. ., _....•'-'-"-"-_.._,._._._"... _--- -'. _ '.. _..-_... _-
~....__. ' -....,,, ._.. _.---- ... o_._ _.__ ._
'-..- -_._ - _._--.. _ ..._ ........_' _ ~_ .. "'_T t ....... '_00'_"_' __ ....__ ~--"-. ....." __.-
v O ' . v _ .. . • __ • •

. . 10111 00

2 m. ter
Power- Amp

.50

PC 8oa,d
52.9!>
T..n.I",,,,",
$1.49

REGULATOR
78MG $ 1.49
3 00 k ,89
3091-1 " ,9 9
3 4 0 K 1 2 , "I:' 99
780 5 ~ ,8 9
7812 .s, .89
7815 """ ,89
1818 .89

741 0 P·AMP SPE CIAL

100 ....1"- .

Fee'..... p" _ ....... 4 ' 1> _ .h_h
X..o . _ 7. 1 -' n .._

10 f OI $2.00

30 wan
T ... I_yo RE cl_ C PO_

...... no......1001>.......1 ",d_' Four
W.... ;n 10' 30 W.'" CU '. 2 ;n I", 15
oyo. 1 ;n t", 8 o u'. ;nc,eehbl. -'y• •
c...,.,p., ',., .11 P.'~ u c IlO....
• nd _ ;t. on T·R y. eo.. nc.
;""'.-,
Coonol••• K,I. 1 $22.$5

CLOCK KIT
6digit 12/24 hour

.~

,~

,~

' ". •.25 · '1( l.12!i "

LINEAR
555 $ .50
&!'>6 . 7 ~

566 1.49
567 1.4 9
14 6 8 .50
LEO D R IV ER
7 54 91 ,50
7 5492 . 50

$8.95
D~. no'
'n<ol,,,,,,, _.d
0' ' . . ...10""...

52,95
as
.".rs
.ae
eo
ee

3&0

fNO 3M
FNO 510
OL 70 7
HP 7130

R.o ,"-cod F ~•••

DIOOES, IX V,2.5"- !'>ISUII)

5 31 4 Clock
74500
74 511 2
74 4 7
74 73
7 4 7 5
7490A
741 43

600 MHl
PRESCA LEA

E .t....... the ._ 01 v o ....
c_ n . ... to 600 MH• . Work. wi1O'l
.11 ._~ L_ .h.. 1 5 0 mv
.......v;ty , s<-:.Iy --;"0 0> --;"00
W S 18 . S59.95
.(;•. 1'5-18 ~.95

CHEAP C LOCK K IT
DC'" F•.,y...
' 6 d,g,t .4" LED
• , 2 or 2-4 I", ....,

W ent e cloc k thet
loo kl good e nough for you r

living room7 Forget t h e COM­
pet; tor'l k ludges end try on. at

oursl Fu tures : ju m bo .4" digiti,
Po l.ro id I.... t ilter . ex truded el umi num

cese eVllilllbi. in 5 colors. que lity PC boud l
e nd super instruc tion s. A ll partl er . included. n o
. xn es to buv . Fullv g.... r.nt~ . On. 10 twO hour.
numbly t ime. Colors: s llver . lIo ld. b leck. beone• •
blu. (specif y ).
Clock ki t . DC·5 $22.9 5
A lerm clock, D C·S , 1 2 h r o nly 2 4 .95
Mobile clock , OC-7 25.95
Clock k it with 10 m in 10 ti mer, DC -1 0 25.95
Assemb led e nd tfllted cloc ks aveil llble , add
$ 10 .0 0

LED DISPLAYS

~

RS
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RANGE

26 -88 MHz
88- 1n MHz
In -230 MHz
Give specific band

20-83 MHz
83- 190 MHz
220-230 MHz
Give exa cl band

MO DfL

P9- LO
P9- HI
P9-220
Pl 4 Wired

e 20dll g:> in e Cove rs O"y 4 MHz band in range
w.0 0E L RANGE

PS-LO
PS-H I
PS-220
Pl6 Wi red

Grea t for OSC A.R, sse, FM, ATV.
u>e throughout the w....ld .

PS KIT $10.95
Pl6 Wi~d $21,9 5
Miniature mode l for
ti ght 'flOce. - onl y
1/.2 >< 2-3/8 i"che•

These low noise PREAMPS

let you hear the weak ones!

P9 K IT $12. 95
P H Wi...d $24. 95

Deluxe model fa. a pp­
lication. whe ... .pace
perm i".

e 1- 1/.2 x 3 inch... e Covers any 4 MHz
band i" range e Idea l fOO" O SCAR e Diode
praleclion e Connecton e 20 dB ""i"

• A"",iloble fOf" 2M, 6M . 10M,
220 MHz, 0< "",,'r ba nd,

• Sensit ivity O. 4uV fo r 20 dB
Optiono l Cry.' ar f ilte r Kit SIO
Chonnel Cry.to ls ~. 95 e<1

• V Hf M Q DE l R70 S69.95

UH F MODEL 11;90 S89 .95 ..

• For ony 2 MHz .egnenl of the
380-,520 MHz ... nge

• s.e",; livily O.8uV
Optional crystal filler ki t S10
Cha>mel crystal . 55 .95 eo

More Sensitive, More Selective, Easier to Build. Smaller Thon Ever Before l
CHECK THESE FEATURES-
• Lowe, .y,t""" cod than evet betc re
• Btotler ,electivi ty, 70-80 dB adja cent channe l , Over 100 dB w,th c rydo l filt", option
• S i ~ cha nnel, a t no e xIra cos!
• 60 dB ima ge 'eieclion
• Lo te.t design - new ea'Y'"IO""wirwl high Q coi l" comportmetllized shie lding
• Easy /0 build, te ,t c ircuits on boord o llow lune up wit... only . ;g lI'!'" & vI .....

ANNOUNCING--A New Generatian of VHF/UHF

FM RECEIVER KITS

These new CONVERTER KITS
let you receive OSCAR signals and other exciting
VHF & UHF activity on your present HF receiver.

Pl 5KIT $IS. 95
P 35 Wired $34 ,95

e Cov..... any 6 MHz band in
ba nd in range of J80-~O

M H,
e 20 dB gai n

It's Easy To Order!
- c c u, OR WRITE INlOW' f OR flEE

CA TALOG OR TO P LAC E O RD ER I

e p HO N E 716 -66 3-9254 , (AnI_ ring
..rvi", for ..venings a nd weekends for you'
conv"nience , Pe.-.al ..rvice 9-5 eastern . )

e U n cr e dit c ard , COD, c" e c ~ . m .o .

e A d d $2 . 0 0 sh i p pI ng & h a " d l l " II '

FM/CW TRANSMITTER KITS

200 MW EXCITER MODULE KITS

H O Ele ven Cho n".1 Excite. Kit for 2M o. 6M
band " . . . • " •.• " $39.95

T20 Tripier /Driver Module Kit, 150 mW
2M input. 200 mW 450 MHz output $19.95

RF POWER AMPLIFIER MOOULES

e N O TU NI N G . V SW R PROTECTE D
e C O M PL ETE LY ST ABLE e 15 0 MW DRIV E

T80- 1SO. 1-40-175 MHz, 20-2SW output. wi<ed
a nd 'el led . l imp ly connect your oabl $79.95

T80-4~, 430-470 MHz , 13-1SW $79.95

RF RANGE (MHZt IF RA NGE

432-434 2S-30
435-437 2S- 3O
439. 25 (ATV) 61.25
O l....r rf & j-f rangel a re
oyoilobie on ~ciol requeot

An extruded o l.... in.... cose il oyoilabie
for vhf a"d uhf converte ... at $12 . 95.
includi"g conne cla ... a nd hard-J... .

MODE L

C432-2
C432-5
C432-9
Special

------- .

*FREE 1978 CATALOG
It you... for the a.king, NEW 40 page ca ta log give.
de/ai II on th" ", and olhe r kih , i"c luding sconne.
acbpte'l . re ceive r mul ti couple.... N PC power ....pp­

Ii es , M-tec:h PA'l , CES lone pods & miCl, Hy-Go in
HT'I & hf"as & ante"""O•. G ET YOURS TO DAY!

FR EE SHIPPING ON LARG E STOCK O f
AN TENNASIII Wenowoffer frHdelive'Y
of Cu,hcraft, Lorsen, & Hy-Goin anten"'l in Ihe
4S 1101... . Popula r modell !Wch al Ringo Rangers,
VHf & t ,.;band be<>ms, magnet mou" t whips . hf
verti ca II, rubber duckie. , ughtning a rrestors ,
R"yca t raps, W2AU & Hy-Goi n ba lun. , Co li or
wril.. NOWI We'll b.. glad to send free catalogo,

iN CANADA:
SfInd order to COMTEC; 5605 Wel!lu~e Ave . ;
Mont'eol , Oue H4W 2N3 or coil 514·4.82 -2640.
Add 28% to price. wa- above to cover cultams
duty, ,,><change rote , ond f t'de IQ I Io>< ,

" ilhe' on"

incl uding crysla l

ONLY S34.95

RF RA NGE (MHZ) IF RANGE

~-~ 2S-~

144-1 46 2S-3O
145-1 47 2S-3O
146-1 48 2S-~

pia 220-2~ 2S-~

Other rl & i -f rangel are
a yoi labie on ~cial reque.t

TEST PROBE KITS

MO DEL

'50
C1 "
Cl 45
C1..
020
Special

TE- 7
fE - S

__==,..1._ _.onlyS9.95 e o

eon""in ..::~ type probe, graund dip, cable, &
all eamponenh e Keept plug for te l! equi"",ent.

TE -J RF Deleclo. Probe for "'.....; lIOOC' from
100 kHz to over.soo MHz
Di~ct Probe 10' oc/ohm., etc .
DC Probe W/~I fOO" 11 meg input "'.....
Bloc king Copaci lor Probe fa< cO',"le.,
,i gnat generato•• etc.
Wideband Deteclor Probe for .cope.
High Z/Low Copa ci ta nce scope probe

TE-4
TE-5
TE-6

112·1 B.lmont Rd; Rochflter. NT 14612
Dealer Inquirie , Invited H1 6
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...UII ILiCle•••CI
P. o. BOX 19442E DAL LAS, TEXAS 15219

88
. _coo...__ ..-
· "eo _• T. __

.._-_....,-_.

.~---­._--_._-

OVE RVO LT AG E PROTECTION KIT ; 56.95
p'Oy c""ap .n....'.,.,., 1.,.- you' u ...n.,_ .............. ,. T"" ",,11_ 's edl""_
It 3 'a 30 ""''' 0-,...,"_ 'n<'an"v h," a 25A SCR _ ......... the ou",''''
10 ."",,,,,t eu.,,_", Should be use<J on un," tl\a, ",e'''W<l O.."""lv~"b"
....,th 'M oS-12 and rs '" All ••...,"....ra.-.... O"lIed Ilo plated PC _ d.
'0.,100, avo \1.

THAT'S RI GH T ! THE LAS T CHANCE TO BUY OUR
SUPER POPULAR MK-OS MINI MOB ILE S IX DIGIT
CLOCK KIT at th is super low price, T he response has been
great bu t supplies are starting to run low. So order NOW I

Features : S mall enough to mount
• 0 " c..... u , ."ub... in the instrument panel.
• T ood Ilo . _, ........ Ilo 0- ~

""',_ 1"'''''"'''''''', $ 'lI <1j) aJ\
• ~Ioed .15" , 6 d,,,, LEO 11 ~0Q}J,._ou,
• c pl.,...,' h p,_11"". 2" h, .

al ",
• 9 - 14 voe "" ''0 , ,,50,,, ,,.
· R.~".... u n be ....,." ......
• EASY,OU ICK ASS EMIILY'

All companc"'s , " ".<1 <tlcimlod
Iy a ., ."" "Iy ,he ,., ka,1.

• TClP quahlY d" II." g, pl.'ed
PC e"",,,.

• Cle>ek b_d , 2.6".2"'
• R• .odau' _ ,d ; 2 318.. . .75..

l ... c..& Me, . ..

$39.95

0 -15VDC. 0 - 25

12.50/set

Adlu...bl . Foldb4<:k
,,~

Ln. ,h." , % CI IS A
a a lla , 'han 200 m,lli ­
volt. from no I~ ' 0
' u ll lood
Adl....abI. l"", "'a' >huT
_n p<o,ecn ......_.

METERS : Qua lity 3y"" mete rs fo r PS 14 .
ACD matc hed set. Indiv idually pac kaged,
NOT SURPLUS '

R ' Plll o :
Regu lation :

JP>So li 4J. li~V~ li~A
JP>@wtell' §\1TI jpljpllly OCiiit

If its POWER you need, than look no further. The PS-14
gives you a h igh ly r~lated power supply with featu res
only the commercial un its offer at a fraction o f the cost.
Compare our specs with a ny other unit on the ma rket and
then compare our price! YOU GET:

SPECS: • _"., " u'y 12 lb . ' •• nolo .....'
11 .5 -14 .5..dfU • • 21.."" .....-I1M...."".
15A Co<l.' n" " 20A - ' ,• " _ la . ... PC boo.d ..,Th ..
,n'. p,oo' ts.

• H ugO 34.000 mid compu'., 9'....
1,1t• • e Of',

• 4 0 .",'" of ..."... p ..... tum­
la'or,

• W"., " .......m mou""ng kIll,
10 ... c ord,

MC1469 R
500ma pcstive requ ­
ra ter . 3 to 30 volts .
with comple te specs
and apphcatioos.
$1.25 • house no.

2N6 111

'N'~ Transistors ROC KER
'§ 40Watt 3A ~ SW ITCHES

TO 220 case §:§ DPDT Rocker
2/S1.00 ~ SW itches

::::s; 5/S1 .00

2N6028
Pfo~r a mmab j e

juction super fo r
oscillators, timers,
time delay etc, SOc

~
MI CRO TRIMMER

CAPS
Tiny 4 ·40 pld

trimmer used or ig
inally in watches!

3/$ 1.00

No . 30 Wi~"P
Wire. Kyna scket.

4 colors. 1 ft.
of each color. $4.00

(400')

_ SPECIA L!
=::- Limited Oty l=LM56 7 Tone=- Decoders= while they last I

99<

MJ900; MJ1000
Complimentary Dar
lington. PNP. NPN
power t ransuroe. 8
amps. pair for $3 .

MC1351P FM IF
AMP. 14 pin IC.
Complete FM sound
sobsvtem, simi lar tc
LM2t 11 . house no.

5/$1 .00

Mult ,colo red
26 Cond uc tor
Ribbon Cable

No. 28 wire With
a woven binder. Su o
per Ftexible!
10 ' ro ll
50 ' ro ll

2N3569 NPN
epoxy TO ·5 case.
VCEO~60; HflP'JOO

800MW power
61$1.00

500mfd
@35V

Axial Cap
51S1.00 Heatshrink

_ Tubing
1100mfd @35 :: A ver y ~ood asst .
Ax,al Capacitor : of 3 132 ' . liS",

3 /16" 1/4" & 7/16"
6" lengths 12 pes .

75<

WESTON MICRO
PC mount trim

pots. Single turn
1K. 3/$1 .00

BULLET LUCKY
NIJIoII BU l FQfl FE B.
IS : 158!I01. lNun> ·
_ ..- $ 100.; _ .
be.....a '" QI"ogo..l

MK-06 Clock/Calendar
Auto Home Clock Kit

FANTASTI C NEW SO UND SYNTHESIZE R IC $3.95 each
Make any sound under the sun with this 28 pin marvel!
Single Ie contains: Noise generator, super low frequency
ose, VCO, one shot, mixer envelope control and amp .
works from a single 5 to 9 VDC source. With 8 page manual.

.... -...... _ .. be. sUP~R CLOCK

..... All ....*_v.. ....,. GooIItv__ PC _

_ . _ lltvOCl .. _ 11l'V'l,Cl

rw,ll fn sund.onl 3 118"
....'"'..-1 ....1

$28.95

• Sepa.ral. 24 h"" , cle>ek and
24 hOIl ' a laPM<! I, ,,,a, f.. nel,an<.

• ' ,_"abl. ala,m. a n bo'" cl<H;k
ond ,im. ,

• Smill., mo,. compac' ki l i•
2%" w ide " 3 5"" lang . 1 W·

• SuP'" , eY........... .,.. mal<.....
....,b1v_y

• Many ....1'.......a,I""'. by odd,ng
_nell•.

• Sold .......&_,_.

IIEAUTtFUL H ARD WOOD CASE
F OR MG·Ol : C a, . i. CUI. 9'OOV....

e" d l in i. h .... !a' c le>e '. l n c l ud~s

, ..b y I' o n , filto<. Q ., ick . easY a....m·
bl~ req.. i.... only 4 ""ews linc.l

S I9 .95

You 've read the re views
on our MK.()3 c10ckfTimer
Kit . Wait t ill you see th e
new MK.()JA 6 Digit Clock!
Timer Kit:

Min i Gr and l.lhe, Cle>ek Ki' - $39.95
J"n in ca.~ you haw _", 'he I.....i. m'>n ' h . in Sibeda . ..e ....ill ,e ll
you one mo'e " me Ihe. Bull... has
, h a O NL Y Completel~ Elaclt i<:
G'anella"'.. Clod< KII ,n . h e mld
that "- all ".. bel""" hOled Ie.
, ,, ''" . T he biwn' 1',-", _ _
'. 1o I'V _ _ t1ba hOo'If Uf1~
WId ".sc inalin ll l1> ;" cloc k reall y it'
The s.....9'" LE D '_ul..m and
Maoctli"t Ta 'l od< IOUAd •• a·
e" 'Ib'- ....Iy on ou' clock. In add,·
I '.... 'he .....,1I....i<: d'" .... n<>1.. each
hou , he , 3 " mes 1o. 3 o ·c lock !.
Haul<ld in ,ha opl,o n" Solid Ha,d -
w ood c..... ,h. uni, "'ak.. a be ·
I, !ul addition la any ,oam ell
a.' gr•• ' gilt .
• \li" " d igi t L ED tudOUI
• Ad jutta ble Ian. Ilo d.. 'ati"" ....

elli ....
• S<m ..la.ed _ ingon ll -.clulu "' .....

LEOS
• "" CMOS c_I'ucl._• ".. _,_._,t<:__

..........-incl.-
• Qualny pl_ PC boar'" 121

6.6~ ,,4.5~21.50

._._.-.p--- --­._-- --­._----..-_..-
........-....­._-._'-­- ..-.__..-.­._e-_--
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2/'38.

.2595 I U VAC f2 50
P_.. P..,_ fill

ea. ....C. I

KiU5314·5

1000 AND OVER

JUMBO DIGIT CLOCK
A complete Kit (less Cabinet) tea tunn q :
six .5" digits, MMS314 IC 12 / 24 Hr.
ti me. PC Board s , Transformer, Line
Cord . Switc hes and all Part s. Ideal Fit
rocecroet u

JUMBO DIGIT .99 5 ea.
CONVE RSTION K IT

Convert small digit LED clock 10 large
.5·' displays. Kit includes 6 • LEO's,
Multiplex PC Board & Hook up info.
Kit llJ[).. l C C For Common cathode
Kit IlJ D·1CA For Com mon Anode

SPECIAL PRICING!
PRIME · HIGH SPEED RAM

21 L02-3~
lOW POWER · FACTORY FRESH

1·24 51.75 ea. 100-199 51.45 ea.
25-99 1.60 ea. 200-999 1.39 ea.

·1.29 ...

60 HZ.
llTAL TIME eAS F.
W ,II.,n.D I.,
o... ' UIl C lOCk .... IS
Of CIOC k·GaI.nd a.
"' ,'S 10 Ope.. ,.
"om I2V OC
1-.2··PC BOll'd
PO*." R.,~ 5· 15V
(2 51ol... tyP )

Ea sy 3 *". " OOl< UO
",CCUf;>Cy .!. 2 P P lol

1t18.1 (AClIUS' lIbl fl

"'p le l., "' " -4"
I 9 .95

...SS f Mlll ED UNITS WIAED " TfSTfD
OR Df R 12001 WT Il ES S IV . e",nEAY I
Wi..... lOt 12·H , ~ ;1 n ot 01""""';" •

• 6JUMeO .4" RED UO·$ BEHI ND RED Fll n A lE NS WITHC HAOMf RI'"
• SfT TlMf FADM FRONT VI'" HIDDf N SWITCHfS • 12124·H.. TIME FORMAT
• S TY LIS H C H"' MCO "' l GR...Y C"'S E OF MOl DED HIGH TE MP. Pl"'STIC
• 8AIOGf POWfR INP UT C IAC UITRY _ TWO WIRf NO POLARITY HOOII ·UP
• OP TIO NlIllCO NNfC TION TO Il ...NII DISPlIllY IU.. WlMn 1(.,. 011 in C.,. fIC,)
• TOP OUIIl LITY PC 1 0lllAOS " COMPONfNTS • INS TRUCTIONS
• MOUN TING IAACllfT INCLUDED

lilT ":lUG' .2"'795 30A
CO MPlfTf lilT I (A MOAf

,,~ 1.1 "ll/I.-'1:'- I'2124 • ; ,..3 ~.

MODEL 12 VOLT AC or
'2001 DC POWERED

INe. OAOERS TO U~~ ':~:N"'-DA 11I00 $~ FOR S HIPPING .
HIIl NDl ING " INSURANCE , Al l OTHf RS "'OD 10"," .
"'ODITIO NlIl l 51. 00 CHARGE FOR ORDERS UNGER
u S.OO · C OO FEE 51,00 . FlA. RES , ADO 4 % STATE

03 TAli .

B,Co,X -Sl.f6

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• ~"'A'''' lll f FAO"". '0 uv
• S"OAl C'RCUIT P"ooF
• '1) IC " f GUl ...TO"
• 2"~ P...SS TA .....S'S TOA
• CU" " f ..T l''''''''Ci U , ...",p
~ IT 'S CO"Plffe ,..Q.uDo "G
DAllletl " SOI.Df" nD
..e e"Cil. ...ss PC eo... AD D
"'l l P"'''TS ll .... TAA" $ .
Fc"..e A, K'ToPS..o, p"
' AA>< Slo"..eA 24~ t;T .. .u
PO"'"""" )(l(I.. ... ., ".~_
, ...... P .. ~~. $I"

NEW lSI TECHNOLOGY

FREOUENCY COUNTER

BOX 219 HOLLYWOOD. FLA . 33022
PHONE [305] 921·2056 I 921·4425

KITllAlR·1
59.95

If Al R·1WT
WIRED&
TESTED

1 .9

OPTOELECTRONICS.

CABINETS
G'UI 10 ' Cloc ks Ora ny LE D
D,..,l lIl lI'OIKI Clear·R....,
Cl>au,s ....~es .15 O"'flII O
,nCf . a se conl,asI 01 el',"" ;>1

d'SOI. ~s

Blick. Whit, or
CIe,r COlllr

'6.50 fl'

ABINET I
]"H.6%"W,S%"O

CABINET II
2%"H,S"W.4"O

RED O R GRE Y PlElUGLAS FOR

AUTO BURGLAR
ALARM KIT

, B9



2/$1.00

$5.95 ea.

~"

$1.00 ea.

Number 40254
PNP Germanium

75 Watt 60V 5 Amp.
So:Ime as HEP6013.

TI DRIVER
TRANSISTOR

RCA POWER
TRANSISTOR

8 AMP 200 PIV TRIAC

TO-220 CASE 3 FOR $1

8 AMP 200 PIV SCR

TO,220 CASE 4 FOR $1

P.C. BOARD FOR
LED READOUTS

With
Mtg.

Bracket

79¢ ea.

Two pole, three po­
sition . One position
is spring return.

TO-92. HIGH CURRENT NPN .
Ie - 400MA VCEO - 40

HFE 100 TO 300

ROTARY
SWITCH #2

Holds up to 9 FND·70 or FND 359.
Small Size; On ly 23Jo" by 3Jo "

Corporation

3/$1.00
FULL WAVE

BRIDGE
25amp
50PIV
$1.25 #TIS-9210/$1.00

Black . Has aluminu m in­
sert. Has hex set screw.

Fits standard shaft.

SALE!

Turns the board under test around so
that the foil side is facin g you. Makes
trouble shooting and debugging a SNAP!
P.C. layout designed to minimize noise
and st ray capacitance.

$3.95 ea.

34.000 MFD. 30 WVOC.
Brand New!

By SPRAGUE

The perfect project enclosure . High
impact plastic with aluminum front
plate. Front plate can be removed
for drilling. 8x2Y.llt4 '.4 inches. These
were origi na lly used for bank secu r­
ity equipment. They are Beautifu l!
Optional mounting bracket swivels
from top to bottom for easy mount·
ing. Knurled thumb screws lock
the bracke t in any position .

S-100 REVERSING EXTENDER BOARD

INSTRUMENT
KNOB #2

PRIME NEW TTL IC'S

7401 • 12¢ 7475 · 49¢
7447 · 59¢ 7490 · 49¢
7448 ·59¢ 7491 · 49¢
7473 . 25¢ 7492· 42¢
7474 ·254 7493 · 42¢

COMPUTER GRADEl
CAPACITORS

3/$1.00

WITH CONNECTO R

Black with set screw.
Fiu standard shaft.

ea.

----,

Digital Research

4/$1.00

GenerlllSlll SYNC pulses for t41merl or video terminlls.
Perfecl for u. with MOTa ROl A MCM651 1A chlrKte' generltor.

WITH SPECS•
PERFECT FOR MAKING YOUR OWN VIDEO TERMINAl!

We include FREE I reprint from ' 7 3" Ml!I&lilll showing how to
build I high quality video display. By NATIONAL SEMI .

16 Pin DIP.

lOOK OHM. 1% Linearity .
from eqmt.. Like New!

A 520.00 Value!

15 For $1

$2.50 ea.

MM5320 TV SYNC GENERATOR

By Hamlin .
250 VAC 15W. Perfect

alarm systems.

BYPASS CAPS

MAGNETIC
REED SWITCH

PRECISION POT

$4.95

10 Tum.
Removed

$8,95 each

Rated

.1 MFD 10 WVDC . BY CENTRA LAB.
LONG LEADS.

.25 INCH SPACING.
NEW UN ITS

INSTRUMENT
KNOB

.\~::t:::::::::::::::::tt::::::::::tt::::::::::::::::::t::::::t:::::tttttr:::::tttttt::1:f t

• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •..\ ....... •.•.. ....• •...•........ •.•••••••••••........... .•.••. •.••................... .. •. .: '• • • •••••• • ••• • •••• ••• •• • ••• •• ••• ••••• • • • • • ••• • •• •• ••••• • • • • •••••• ••• •••••• •• •••• • •• ••••• • •• •. ..'.... . . . . . . .. . . . . . .. . . . . . . . . . . . . .. .. . .. ... .. .. . . . . . . . . . . . . ... ... . . . . . . . . . . . . . . . . . . . . . . . ....' .

:.:f[( * ALL AMERICAN IC COUNTER KIT"":
"'0•••••• All THIS FOR TTl DECADE COUNTER KIT WITH LED READOUT! INCLUDES: Of.....

:
• • • •• p ""foS•••.. $1 99 1 - 7447 LEO DRIVER 1 -1490 DECADE COUNTER 'I. '1

•••••• • 1 - OPCOA SlA-1LED READOUT 1 _ 7475 BCD LATCH E'4S~"
:

• • • •. c
••••• WITH DATA' DIGITAL COUNTER FOR LESS THAN S2 PER DECA,.D:E

C'
_••.... -

••••••••••••••••••::eo "
••••••••••••••••

Z••···••••••••••

I
:::::
••••••••••••••••••••:••...•••••

I:::::.....
•••••:.....
•••••:•....•••••••••••:••........

••••••:.....
•••••••••••••••••............••••••••••••I:::::......

:.....••• ••••••••:••...
•••••••••••••••••••••••••••••......

••••••

I
·:::::

•••••••••••••••.....••••••••••••
I:::::•••••.....
••••••••••••
ij~; ~~::....
••••••••••••......••••••......••••••••••••••••••••••••••••••••••••••••••:••...

•••••••••••:•....•••••......••••••••••••••••••••••••......
••••••••••••••••••••••••••••••••••••......
:.....•••••:.....

•••••••••••0 "••...~;...;: . . . . .. . . ... .. . . . . .. . . . . . . ... ... . . .. .. . .. . . . ........ ... . . . . . . . ... .. . .. . ..'..... '.........................................................................•.::::.: .. .: •.••••.•.•.•.•.•••....•.•...•..•..••....•.•...••••.•.•.........•.•....•.....•. :.::::::::.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••......................................................................................



USES
21L02· 1
RAM' S.

450 NS!

8 FOR S85

$69.95 (K IT)

AT ALL TIME!

NOT ASSOCIATEO WITH DIGITAL
RESEARCH OF CALIFORNIA, THE
SUPPLIERS OF CP M SOFTWARE .

WE PAY POSTAGE

wider mask and silk screen an d

CMOS QUAD BILATERAL SWITCH

S O LIT RO N C M 4 1 16 . AN
IMPROV ED CD 401 6. PIN
FOR PIN. NEW UNITS! 3/$1.00

Perfe ct for Mu sic Synthesizers!

450 N.S.!

CALL FO R O UR C AT A LO G!

8K LOW POW ER RAM KIT!

2708 EPROMS

n 20

TRIMMER CAP
2 ·;mPf . CE:R 4/ $1

MIl Qualitv

KIT

450 NS!

lMAGlNE HAVING 16K

OF SOPI'WARE ON LINE

KIT FEATURES:
I . Double side d PC Board wit h

Gold plat cd co ntact fingers .
2. Se lectable wail stat es .
3. AU addre ss lines and data lines buffered!
4 . All sockets included .
S. On card regulators .

KIT INCLUDES ALL PA RTS AND SOCKt.."'TS! (E XCEPT 2708's)
ADD $25 FOR

ASSEMBLED AND TESTED

Fully Assembled and Burned In - $179.00
Blank PC Board Witb Documentation 29.95

Low Profile Socket Set - 13.50
Support Ie's (TTL and Regulators) - 9.75
Bypass CAP's IDisc and Tantalumsl - 4.50

2 FOR $24

J UMBO RED LED'S POWER RECTIFIER
Stud Mount. INI204A. Has
an NCR House number. 12
AMP 400 PIV.

75c ea. 4/52.50

s-t 00 (IM SAJ/ ALTAI R )

BUSS C OMPATIBLE

New by a .E. Like MV5024
#SSL·22

6 FOR $1 25 FOR 53.75

$15.75 ea.

Now Full Speed! Prime new units fro m a major U.S . Mfg . 450 N.S. Access
li me . 1K x 8 . Equiv. to 4 1702 A's in one package !

Special Offer: 511.95 ea. when purchased with our
16K EPROM Kit .

~f.~l. 4K STATIC RAM'S .N!,,,,!
2 11 4. The ind ustry st andard . 18 PIN DIP. Arranged as lK X 4. Equivalent 10
FO UR 21l02 ' s in ONE package! TWO ch ips give I K X 8. with data .

$149.00

REC TIf iER SPECIAL
1 5 AM P 100 PlY

EPOXY CASE AX IAL l EADS
15 fOR $1

NEW!

Z • 80 PROGRAMMING MANUAL

PRICE WAR!
For a limited t ime only :

Buy two 8K Kits for $129 ea.

lOW PROFILE rc SOC KETS
14 PIN · $ 18 12 PIN · $ j]

te PIN · $ ;m 28 PIN · $ 48
18PIN -$ 25

TERMS: ORD ERS UNDER $15 ADD $ .75. NO C.O.D. W E ACCEPT VISA, MASTER CHARGE AND AMERICAN

EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD 5 '% SALES TAX.

WOW! DEAL ER INQUIRES INVITED

SPECIAL OFFER: Our 2708's (450 NS) are $12.95 when purchased with above kit .

16K E-PROM CARD
5·100 II MSA II ALTAI R) BUSS C O MPAT I BLE

Digital Research Corporation
P. O. BO X 401247. GARLAND, TEXAS 75040 . 12141 271 ·2461

MOTOROLA 7805 R
VOLTAGE RE GULATOR

Sa me as st andard 7805 e xcept 750 MA
OUTPUT. TO-220 . 5VDC OUTPUT.
$ .44 each 10 FOR 53.95

, 3W AUDIO AMP

~-: ~.:~~l MODULE

~Y
Fully assembled and tested .
With schematic. 4, 8 or 16
OHMS.

$3.95

FULLY STATIC!
KIT t '£ATURES:
J. Double sided PC Board with solder mask and silk screen layout.

Gold p lated co ntact fingers .
2. All socket s included !
3. Fully buffered on all address and data lines .
4. Phanlom is jumper selectab le to pin 67.
S. FOUR 7805 reg ulators are provided on ca rd .

Bv MO STEK. the major Z • 80 second source . The most detailed explanation
ever on the working s of the Z • 80 C PU CH IPS . At lea st one full page on each
of the 158 Z - 80 instructions . A MUST reference manual for any user of the
Z · BO. 300 pages . Just off the press ! A D.R.C. exclusive! $12.95
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MEMORIES

Here is th.. fint 8K dyn_ic RAM t ha t p~rfo ...,.
well enough t o .erit the ECllJ';O!lAM tra de mar k. Thanh
t o ttr.e "SynchroFr~5tr.'" t i . ing process. r efre s h fiU
naturally Into the ti.in& of the S·IO{I b"SS ... IlOW you
call have half t he pow.. r o{ Hatics, but " i t ho"t t he
t r a d it i on a l t imin& has,.I .. ,. you've COllOe to as~ociate

"Ith dynaalc ."lIories.
In addilion to ;010 polo ..r. ttr.is board ru n. a l :e rc

wait HatC5 wi t h an 8080 CPU. and is confi Rured a,. 2
separate bloc~s for . axl ..... versalility. Not a kit:
. hlpped a ,.,. ....b led. tcsted, and ready t o p lug i n t o any
S-IOO b,,~,. coeput er (Al t ai r, IMSAI. etc .}. 1 yea r
wa r r~nty, parts and performance .. • . ........ . . . $149.00
. S"", n,,,~·,o.t , ... ".do m.,k <>t 1n,",. , Toy.

Thi ,. ;,. the 8l 1 I sUtic _ry that started i t
all . . . plU& i t ;nto your Altair . IICSAI. Or other S-IOO
boa,.,. c.......ter . and you'we .ot a _ry tllat just coe,.
on ....r.in . and .... rkin. and worlinl-. Confilure.:J as 1
independ....t 4t bloch . .. it h separate prvtec t for e ...ch
bloc~ and wector interrupt provision if you t r y to
write i nt o prvtKted _ry _ Handles IlMA device,..
All addr"",s ...nd data lines f " lly buffered. Tri-state
outp..u for u,.e wit h bi_directional bu,.,.~s. Selecta­
ble Wtite s t r obe (wri tes on either PWfl or "" iRITE). and
dip s .. itch selectable address. Ill' I""rantee ~Sl:J ns
,.peed, althoulh _ny us.. r s report running thi ,. board
in con j unction .. ith 4 Ni: 2 -80s .. ithout ",.'nl the on
board wa;t state pr ov h i on . Th.. mKhanical quali ty
_tch"", the desiln, wit h gold-plated edge fi n gers .
legended and solder _.ked board. sockets {or "II ICs .
a nd industrial lrade or bette r co-ponenu. Join t he
thousand s ..no hay e ..de t tr. i ,. our ~st popul r board!

ht fO $IlS .00
Ass",bled. t est ed , ..arr"nted for I ycar ..•.••. $ISS. 00
SfN"'C iall 3 .in (2U of .. y ) 3/$37S .oo

~'c proudly we l c Ollle Our ne"·e .t .emory boa r d fallily
lIellbu . de,.igned f rOll the gro"nd up {or f ull cOllpa ti_
bl lity " i t h t he Ileath C""rany 118 . Or,anited "'" 2 in_
dependen t bloch for fle xibility: one 8X blod (lo­
ca table on any 11 K boundary) and one 4K b loc k locat able
On any 4K bo"ndary. lias t he SalOl' bas ic fea l"r.. s o f
OUr ECClNOIloUI Il t . all static d.. sign, dip s .. i tch ad_
dre ss ,.e l r e l i on , 5"itch ,.et ..etM wri te protec t a nd
phant"", .odets for all IC,. , f,,11 b"fferin&---pl"s
t he r'""l"ired ha rd ..are. and edge connector. to ... te
mechanically "ith the 118. Now you can haye OUf In
board for t he price o{ the Heath COfIpany ',. 8L .. .. ith
the pe r fo .....nce you've COlII' to e xpect f r .. product,.
c a rr y i nl t he EaJoIOR....... trade • •uk. Kit fo... , $235 .00

Al so a vai la b l .. : 1111 n t o H convenion kit ( $ 90) •
If you hue a Heath Cooopa ny 4l _ry. plult In these
ICs and you'll have a {"II 8K. Kit includes e;lht
TUlM4 _ or; ..,. and ... tch;nl sockets.

\'" phone jacks:
.",0 . closed circuit.

74LS
TTL

opular products,
at proper

74LSOO..... 0 30
74LSOI ,. 0 .30
74U02 . . .. 0. 30
74LS04 0. JJ
74!..SOB 0.36
74UIO 0. 30
74!..SU . , 0. 36
7LLS12 ,. 0. 33
74LSIlo , 1.38
74LSI5 , 0 .30
74LS20 0 . 30
74LS21. . ,0.33
74LS22 .. _ 0 . 33
14LS26 0. 4 3
74LS27 0 .36
7loLS30 Q. 30
74LS32 0 . 38
74LS3 7 , 0 .45
74 LS) f., 0. 45
14LS42 0. 9 8
74LS47 1.00
74LSt.8 , .. 0 . 98
74LS74 0 . 50
74LS75 0 .68
7LLS76. .0, 50

CMOSr4:6~~:'-:-7=.~~~6~
I 74LS I09 __ 0.50 7492 0 .63 I

74LS125 . __ .0 . 6 3 74 9 5 0 .90
74 LS126 .0. 6 3 74 9 6 . . . 0.90

4000 $0.25 I 74LS132 1.25 741 C7 __ . 0. 36 I
4001. 0 .29 74 LS133 1.1O 74 109 0 .53
4002 0 .34 I 74LSlJS , .. 1.15 74 121. 0. 45 I
400 7 0.29 74LSl51 .. , . 0.95 74123 0 65
4008 1 .28 I 74LS155 1 .J8 74125/ 8093 0. 50 I
4009 0 .53 14LSl S7 0 .9 5 14126/ 8094 . 0. 53
4010 0 .53 I 74LS160 1.40 74128 . . _. 0 .65 I
loon 0 .29 741£161. .. 1.40 74145 . _.0, 0
40 12 0 .29 I 741.S162 , .1.40 74 148 l.n I
4013 0 .50 74LS163. .1.40 741 50 , 1 . 0 7
4014 1. 23 74I.S166 1.87 74151. ,0. 71
40H , .. 0. 90 I 74!..S169 ,.1.87 7415] .. 0 .71 I
4016 , , .0 ,45 74LSl73 1.65 74154 .. 1 . 2]
4017 1.23 I 74!..S174 1.25 74155 0 71 I
4019 . . . .0. 55 74LS175 1.15 74156. . . . 0. 90
4020 . . . . .. 1 .50 I 74LS24'J . . 188 74 157 .. . .0, 71 I
4021 1.23 74LS257 1 25 74159 .. ..2 20
4022. , .. 1.20 74LS256 1.25 74 160 _0.69
4023 . .. . 0. 29 I 74!..S26 6 0.53 74161. 0 .89 I
4024. . . .. 1. 0 ] 74LS28] . .1.20 74162 0 .69
4025 01.9 I 74LS3651 74163. .. . . . 0 69 I
4027 , 0 ,75 60LS95 ..0.75 741M 1.]4
4028 , 1.00 74LS]66 1 74165 1.]4 I
4029 1.73 I 60LS96.. 0.75 7417]. 1 ]4
40]0 0 .5] 74LS]6 71 74174. .. 1.52 I
40]] , ., 1. 50 I 80LS9 7 . . 0.75 74175 .. .. 1 ] 4
40]7 0 .50 74LS3661 74176.. . .. 0. 6 9
4040 , 1. 50 I 60LS98 0.75 74177 . ..0. 66 I
4041. 0 .65 74LS366_ 0.55 74179. ..0 .75
4042 0 .85 6ILS95 .. _ 1.13 74160_ , . 098 I
404] O,W I 61LS96 1.13 74181. .2 .2]
4044 . . , ., 0 .60 81LS97 1.13 74182 .0 .00 I
4047 1,63 I 81LS90 L13 74190. , . 1 0 0
4 04 9 . . , /},50 74191.., 1.00 I
4050 , 0. 50 I 74192 1.34
4 0 51. , .. 1.0] TTL 74193 1.34
4 0 52 ,,1.0] I 74194 1.34 I
4053 1,03 74195, 0.71
4 06 0, . " ,.1.48 74196 , .. 0.93 I
40 6 6 ,.0,56 I 7400 . ...0 ,16 74197. . .0,98
406 98174C0 4 .. 0.]3 7401.. ..0.20 74198.. .1.96 I
4 0 70 . , 0.60 I 7402. .. 0. 20 74199 1.96
40 71 0 .33 7403. . 0. 20 74273. .. ,1.89 I
40 73 , 0.33 I 7404 0 .2 1 74S287/
40 7 5 0.33 7405 0, 22 6 3011
40768/ 74CI 73 .1 , 6 3 I ~~~~. .. 0 . 3 3 825129 4.38 I
4 081. . , 0.33 0 . 36 74S286/8223 .. 2.50
4116 '050'.) 7408. . .. 0 .2 3 74365 069 I
14 511 2,00 7409 . . .. 0 ,2 3 74366, 0.69
____ 7410.,.,., .0.18 74367 0.69 I

7411.. . .. 0 .22 74368 0.69
7413. .0.45 74390 1 ,5e I
7414. _.1.05 74393 1.50
7416 0.30 745471 7 .50
7417 0.33 75325 0;')"
74 20.. , 0.18 75 492 . . 0 ilO
7422. .. . .. 0.23

"".. .. 0.30 fSPEC--1ALS7426 ._ 0. 25
7427 _ 0.29
7430 . . . 0.26
7432... , . 0. ] 0
7437. . .. . 0 .36 I
7438 . . . .0 .36
7439. . . . 0 . 45 I
74 4 0 . .0 .19 The real thing - - -
7f.42 . . . . . 0. 5 5 I Swi tchcraft - - -
7444 .. . 0. 4 5 for I n s than the

7445 . 0 . 6 3 I iaported kind ' r;-----------
7446 . . . . 0 . 6 5 nmcs : Please allow up to S\ for shippIng:
744 7... . 0 .80 I 10/$].00 S d excess refunded. Californians add tax. coo
744 B.. _ . 0. 8 3 en orden accepted but we ...5t h"ve s treet ad_
7450 . .. 0 . 18 I dres5 {or ups. For VISA' or !oIastercllarge'
7454 . _ .0. 18 I Cabl"" ti"", : o r de n I$IS .ini_l call OUr ~4 hou r order
7460 . . 0. 18 can acc.-adate for de5~ at (. IS) 562-06:16 . Pric""s good through
7472. . 0. 29 I I ., . Th' ,
7 7 bundl n o f .. ire cover _t.. 0 ....gaHne. an~ you.4 3 . .0 . 36
7474. .0. 36 I or c a b l e I
7475 0 65 {...... I II"" t o

IICJt css, 0AALAN;l .ulfIORt CA~ G4

192 4~ - /97;5'
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WIRE WRAP TOOL WSU·30
WW. ST... . ~_-SS.•

• 8atI«Y Opeq1IIlIISo<t Cl
• W"'lIIIs DtlLY 11 Ounces
• Wrops 30 AWG W"e 0010

S_ ODIP $OCltts I O25_J
CDrr9IIt .... Ilol .., _

•

HOBBY·WRAP TOOl-BW-630

w eERS OlODES _ REcnRERS..... . _ ." _ ,~ .. ,- ,-
\' - ."... ,- "" -10 _ ""'J ".,"', '000"" _
• , 1(0)0 'J! OIl ' .... ,. """
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CAPACITOR _...,- CORNER--" .~ -,. " .~ .,.
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TV GAME CHIP SET - $9.95
lt1duoes AY·3·85O(l-1 C/Ull and 2010 mill~

(21110"""" Sll1!> .~T''''-'lC1011 $1115_ 1

seRAND FW BRIDGE REcnflERS
~ '5O.- ~ ".- ~.-

~ ••- ,...- ~ •-_. ,..... ._~ .a_D. .,."- ._~ ••-- .- TRANSISTORS - ••-- .- - .-- • • - .0- . 0 - " '0 - .•-- .- - .0 - .-- ,,- • - . ' 0 - ,,-- .- - ,, 0
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HP 5082-7400 SERIES MULTI-DIGIT
• ".

• ....· Ill . • Comrnool c.IOCII Rod '.. •• •
• 3·5 __ 5_ • '... " •
• 7 __ 0' • ... " "• ..- .... • "

-

WIRE-WRAP KIT _ WK-2-W

• I:'~~Yl" A~~':,f'rt " UNWRAP '*~\\
• RoIot5D fI _a.-e:...Yl AWli W"" ~ l\'
. 5010 _ 1 ' . 2 3 1' ..... -
,......,- C

$11.95
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ELECTRON ICS
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SDlDlIlTNI. 11_0 lGOl.Dl- _ : ::
"" .. ...

WIRE WR~' SOCUTS lGOUlI lEVEL U

• - - 'a.. ..
" '." ...... .
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1021·A HOWARD AVE.. SAN CARLOS. CA 9~10
PHO NE ORDERS WElCOME _ t~15 1592 ·8091

_. " __ ThN~

•
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IC SOUlllllAlL _ lOW l'lIOAU 111"1 sotIlETS
~. ..... ,.,..
• • • - I.II .. ..,., .. .... " ..
• .. SOLOERTAll sr .ulOARO lnNI
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DISPLAY LEOS

•• •--.-­_.---.­..

ASST, &

,",SST.J

ASS T. t

~ -.... , - _....
.... , "'001_·'""'" -_......... _e-........ , --"" 01 _

- " - )
-lit _

.... " --..... >1 _ _ ...

- " -_ ....... .. --­.... ., - "-.. - ,------- - ,j-----_.... __ -....._-_ -....",,-_...... ."' -_...-".__....---_ ____-11 0

ASST. 2

ASS T. 7

ASST. IR

,",SST,4

ASS T. •

50 pes. RESISTOR ASSORTMENTS

RCA LINEAR XR·nlHl.'$ 511.11 Xft ·ZlO6Il.A .10 S14,M_. ." - ,. w... _

EXAR
_.._. ,. - •• _ ...T... ..~ ••- .. - • a ~ •• ..- ..- •• - .. ..- •• .- '.- '. - .. .- •• .... ', - .- ••- .. w. ,. • m_ a ' .- ••- •• w •• ... ._- ..... ,. _.......-... •• w •• •• " ·lJ· lI(7 •• .•.,.. •• .~ ••- • w'. '. " ·" '11 ' •• .. ,- •• ".", ••-, ,. -, • ".,- .. ,.·,Ift •• ....."" ••... .. ......, ,. ..- •• ..""" ·..

••... ,,,
". .'. ..
" .. 10". "" '" ."•• •,.... .
" ..... .... .. ...... .
"" l<

1Ii _

... I... ..". ... ..,

-..n _ _ ............. .. _,-------------_.-","'.....,"'" .._. -... -- "'" -.. .... '"..."'..

__ """_IS.._.­"._--_.. ...-...-...._..­"--_._--.--­---------- _ ...._..- - _.. i;;!!1;.~~~':::'==~='::;;;;"'· 1--ili_IUI_ o ..._ • .!.:'~. _._._-"-"-'''''----_..------~-~-_ .- - '"-_._.. .._- - _.._-~ ..---_._--
111' ' '' - "·. l~~~.~~~.~-~~;:.:.::.:.:.:':~;. I.._-~---_ .... ,, - - - --_.-_.. .._-0,- -----

biOi__ - - ' '''- iiii
=-~-=-._ .._--- -- WIR-E-W-RAP WIRE _ 3D AWG

2511 _. It 25 5011 It es 100 11 &:! 115 1lllJ)1I S15.00
SPEClfYlXll.OR _ _ - V_ ·Red · G,..., -Bl.. ·_

WIRE DISPENSER _ WD-30
• 50 1\ ,.". :Ill AWl; KY~ ..... wtall - $3.45 ea ..CIa_II_ .......
• Slnl>s 1·· .. _ _ _ ·V...·_ "'-l
REIUCl.UIl Dl$l'tllSER sroou fIIfI WI) •

Spec;1\o b1",.".-. _ •• III! 51,. """

DlPrlC INSERTION TOOL lIIIIT1I,.N STlWGHTtIl
1RSef\S both 14 aflCI 16 iIII1 pact.., ".. Strai~
bIJIllIO Ha>IdIe .
...... 111$·141' $3.411...

W7400N TTL ~.'- • .,,"" • _.- ••
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1Z!$1.oo
1(1/$1,00

151$1.00 1001$500
201$1.00...

'00
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'00

.1$1.00
'00
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'.00
1.09..

15151.00
1(1/$1.00

1~! •. 00
1~1800

1~'8,00

DIODES jlN() 8RIDGES

_ _ 'f' 1_ 00_ ......"'-- ,•__UU, ... _

l o Prof ,1an . Solda< loil Dip_...

1(1/$1.!iO
1(1/$1 10
1(1/$1,90

5-100 eus CQNNECTC.S (lMSAI TYPO

2x$Q". .12S ••2S Raw. •

Gold. SolO. toll foo- Mort-- booo-ek SO . !iO. "IS17. 00
I I,,-N ld<. I. (NASGLOl SoI<* to;; S3.7S."ISI••OO
Gold, wi,. _ SO.!iO.'VSl7.OO
I in-Nicko l, (NASGlOI I..__ S3.7S.'VSl4 .OO

rc.SOCKETS

VOltAGE RE GUlATOlIS

_12-15>2410220 Il5o<
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78l0foA-12,15.'I. l00mA 10-9'2 "'OIIlc
18HOSKC 5V foA T0-3
78H12KC IN SAT03
18HI5 KC 15V SATO-3
L.m31nt lfoAA4ju_ T0-3
L.m311T I.!>AA", ' : I TO-220
L.m311MP ,foA A.".-I o-202
Tl430C Adi<>_ Z....' fhinO Abo:>uf II
TL.1l1C 5...t<:hi<l~ Aag. " 1_",
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Spoa····· ····.· 80

AG-11. ~,".."".!iOn ......
WSU-30 w,.. W,apJlmW<1III lool
WSU-3OM Mo<h flOd W' apJ...._1III tool
Bw.a30 8....... 0- W'"P Tool
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............. Sqw,..05!IOOV_,...... Cop
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FoI.dol ld 8ip>l", ._, 00 '0 6001<. ROMS. PROMS
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l"lj do'o . "'lea ;ncl....... ;pplngl •• • •••••••• 53. 75

lo"I_, LI_ Doto 6001<. Co-._y 01 fo-
..1I;", .. _It ... "- foo- ..h'do Ra,tho .... I ....
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1 II .
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IIF·14 h 20 I IF -22 . SO
IlH6 3 49 ZIF·24 465
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Unique Feaw,... 01 fh. W.lcon Zero
InHrtion Force Dupl·ln-Une Soclr.ts • • •

• Capobility 10 _..,.. ......icft ....ith
up 10 .070" load spo-d Y<lIriatiooo. ..~Y"
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• Sturdy ' e,minall,hal I ii .025" ~-,-~j r--=-=""
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A ctual Size - 1 .7 5" x 3.0 5 "

BRIGHT .3 FLUORESCENT DISP LA Y
Same u ni t supplied as origina l equipment on
many new a u tomobiles ' 12 I/olt DC • Xt,,1
time base • 12 hour fo rmat ' completely
assembled uni t • dims t o c o m for tab le I/i ewing
when c a r lights a re o n • low standby po wer

co ns u m p t io n . ONLY! 519.95
P LUS-FRE E 3 Pu sh swn cnes 8. c hoice of
gree n . blu e , or amber f ilter .

NEW e >< H u ded alum inum cabinet for s u rface
mount o f mA 100 3 ..... .•• ..•..••.. $6.95

TRANS FO RMERS
110118 VAC 1 Amp $1.50
11 0112 VAC 300 mA .•••.••... .. 1.25
110/20-40 VAC 2 Am ps ••.••••... 2.50
11015 VAC 6 Amps " ,95
SPECIAL 110112 VAC pl ug in
500 mA . • • . • • . • • . • • . • • . • ... .. l .50
Fo-r e ach 1·5 Xmfrs add $1.00 s hip pin g

CAPACITO R ASSORTMENT
5 pI to .1 Disc s 50 lor $1.49

.0-41 .tOO von Ceramic Rad lal. ... $.10
50 MFD @ 150 VDC .. . •. . .ator $1.00
3 MFD @ 12VDC ••....• . 15for $ 1.oo
.01 30 VOII Dis c ...•.••• . 25 fo r $1 .00

POWER SU PPLY " KITS OF PARTS"
Mode l PS 1 5 Volt 6 Amps .... . $11.95
Mode l PS 2 + 15 VoIt & - 15Vol t$16.95
Inc lude s Schemal ic

PUSH SUTTON SWITCHES
S. P. N/Q 3 fo r $1.00
S.P. NIO & N/C $65
MOLEX PINS 60 lor $1.00

SP EAKERS
2 " 80hmRou nd . •.. •.... $ .65
2 '1. " 80hmRou nd , 15
2 '1, " 8 0 hm Aou nd t.oc
2 ,/> . ' OO O hmRound 1.25
Idd 10 ce nts per Spel klf s hippi ng

Nat Ional M A 1003

...~ --_.-.­,. ~ ,

- I~ '~3
-- - .
::~.

. $6.95

" "

,517.50
... • 95

o
_ 110 von Power Su p·
plylBsntry Charger c p­
tion_perf ect for use in
Ham Shac~

_ Cloc k can be either ..
or 6 digit. 11: or 2" hour

_ ClOCk keep' tIme even
on 0 11 POSItion

_51. bog 0," DIsplay

"".

ONLY $49.95

_M oblie use 12 Volt DC
in p u t ma ke s id e a l
mobile set up

_ .(J(ll)()5 ·10 sccurscy and
rock s table

_ S witc hl b le Iro m
counter to clock WIthOut
Iosino t Ime

0 _

S.me kit nab"". In una.,embled Black

Plnt lc cabinet with Red Fill....

iiiiiiiijJ

MODEL ALD S·W

Model ALO SO P

Only S44.9S

Fea tures:
12 or 2" Hour ~aTion on el loor clOck
Each Cloc k separately c c e tecued

Freeze !ealure !or nme !Sel

Ea sy assembly lor ClOC k and cabinet

DUAL DIGITAL 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

Receive Fast Scan Amlteur TV in t ne 420 10 "50 MH z Band
with a ny TV set. Low noise. high gain r! Amp WIth Varactor
tuned input iil nd Ou tputs. Built in AC supply, Comes In two tone
wa lnut & beige cabinet menuring 1 71S" >< 411..·· >< "l iS".
Flctory wired with 2 yea' gua'antee . .$"9.95
Kit (cri tical Circui ts prewired). . . . . .... $39.99

Model AlO 7·P Oual 0.3 Ni. ... Tube DIsplay W,th Deep Blue
PlastIC cab,nel ...,th Blue FIlter $Jot .95

Model ALD l ·W Oull Nm e in Wood cabtr>el described al><M!
adCI s% Shippu>g on all clock kIts . .. $39.95
ADJUSTAeLE POWER SUPPLY KITS
S 10 t S vene 500 rnA • . • • . • . • .

12 1020 Volts 500 rn A
I dd SI.oo per kit s h,pping

~~~ TURNABLE HAM TV CONVERTER

8 Goukl or GE size AA Nicad & Ileroes .
110 Yolt AC Plug In Power s..pply & Bal1"'1 Cha'ger ..
ColTlIng SOOn 600 MHZ Poeseale<

_ . Portable use whe n 8
All, Balle,ies Ire installed

ALDELCO DOES IT AGAIN-ANOTHER
UNBELIEVABLE VALUE-OUR BATTERY

OPERATED FREQUENCY COUNTER & DIGITAL
CLOCK NOW AVAILABLE-ASSEMBLED AND
TESTED AT THE KIT PRICE ONLY! 599.95

COMPARE OUR FEATURES-COMPARE THEIR FEATURES
THEN-COMPARE OUR PRICE AGAINST THEIRS

• Comes in attractive
Black & White metal
ca binet

_ Leds turn 011 10 con­
serve batlet'y power

• fr8q , Ra nge 100 Hz to
.to MHz TYPoUlI

..
""zs..

, 5 ' 0' 99
10 '0' 99

'"""..
"...,
•

ALDELCO KITS

' '' ''-6'b' ~1\9 .oo~ .. .
' ..U21 •• IUI [,.I ,- " •
'''5Dl'b ' ~ ~lll 5 _ .. '", ..MIO'b l ~lOJ5 10 ... " , ~

' ''H15 TO 1.. )).10 ~ ...,. n,

ZENER S

2N211l 'M 200 1111, T05(l S12J6
lND1~ ,.. tOO 1111, TOlll ,~

2N1!6J 'M 1~ IIH, T03t ,~,,- ,.. tOO 1111, T039 ".".. ,.. 1~ III1, TOlll ,.
211"'21 ,.. 1~ 1I11, T039 '""".. ,.. I~ .H, IITI I U~

2N~S90 ,.. 1/S IIH, IITI2 ,..
2N~YI ' OW I~ IIH, lIT12 ""2N~' 11 U 5W 1~ IIH, T0 3t '",,- ... 1~ IIH , IIn 2 ,~

2N6OI1 ' OW IlH IH, IIITI2 U~

2N6Oa2 ' OW 11~ III H, IIITJ2 ""2N6Oa1 - 11~ III H, IIIT72 ,,~

2N608( - l1UI H, IIIT72 ,,~

2N609( ... 115 Mil, XI06 PNP ••2" 6095 "W115 MH, XI06 PNP .."2.. 6096 - 115 Mil' XI06 PN P 10.15
2"6091 - 115 Mil' XI06 PN P 2OJIO
GEU ,,..

~O MH, X5 1 115
GH6 .'" 2J IIH, l OS ."GEll5 n w !oII IIH, T0 220 ••GEll6 ' OW !oII 1I1l' ro220 ."GEl2li ,.. !IG 11 11 , X. I ,m

RF DEVICES

l~ llM

1,,]g()(0,1"39Q6
l"5.~Go, 1..610.
1., 0' 1119 T. P ,~ 0 "
5 ~~ I, m. ,
1" 911 I N ~ I ~I

I,, ). ''' r.Il '''6.
CA lG1S 0.' Amp
l MJ09K v O," R"j

IN!AG\ 1o.. 1NUII>
lNl.

lNGlOJ
LII Ill! .. , . ' ,,"," DI POP A"",
,. . ' 16P•• Ie So,....

LOGIC PROBE KIT
Aldelco is now ee sole
di s U i bu tor o f lhe
DIGAPEAKE·A lo~

probe kit. Now you tin
buy direct I nd sa lle. Probe
menu rn logic 1. logic: 0,
and pulslfl\l circuits ecn­
d,tions formerly w id for
$14.95.

SPECI AL $11.95
ACCUKEYER KIT Sim­
il ar to the la mous ARRl
Hl ndbook version. Kit
includes PC bOlrd . IC
soc k ets . ICs . \.pq ktf
switch ,nd I U plm I nd
Insl ruC!lons.

ONLY $19.9 ~

ACCU KE YER
MEMORY KIT
Adlplable to m¥Ov kryers.
C, n st o r r 2 tinned
~n of 30 charlclen
each. PC board IC SlKh lS.
ICs inSlluctio ns and I II
parts . $19,95

CLOCK CHIPS
5313 ... .. . •. • . 3.49
5314 3.49
5316 3.95
5315 3.95
cn001 ...•• •• • 6.95

• NEW IMPROVED
ALARM CLOCK KIT

0'9,la l alarm dock _ $Ix bog .5 dlsplav LEOs
_ No,>w Ofl board AC Transfor~r _ 12 Hour
for mat WIth 24 hour AI"rm • 50001&

Featu re . E 1 1~ed hme Indicator.
A natura l for tars . campers and mobile
homes . U'" on 12 volt dc ..... th oollOflal
c rystal ume base lno t Including caDon,,)

$ t9 95

• CRYSTAL TIME BASE KIT $4.95
• Cabinets In simulated wal nut grain or
black leather $4.95
• Plastic Cabinets - blue, black, wh ite
or sm oke $3.95
.RED CLOCK FILTERS $.60
.12 or 24 hour DIGITAL CLOCK KIT uses
.5 d isplay LEO. 531 4 c lock chip tils our
standard cabinet. Freeze feature .$18.95

• Blinky Flasher Kit
PC board , 555 & al l pa rts works on 9 volts

- $2.50. Mouse bulton - $1 .00

100' 59001 Green =30 wire
Wrap WII , ... .... ..•...... $2.15
OK Wile Hand Tool
WS U 30 5.95
WSU30M lmodlhed wrap) . 6.95
Banet'v eperared wire·wrap tool
BW 630 Wra ps =30 wile 34.95
Uses 2 eBatt. not inc.
2 General Elect ric e Batteries
and plug·in charger .... . 11.95

• RECTIFIERS
2 amp 50 volt 20 for $1 .00
2 amp 1000 volt 10 for $1.00
2amp 1500voJt .5for 1.00
10 amp stud 50 volt .. 1.50
10 amp stud 600 volt . 4.50
40 amp stud 50 volt .. 1.20
40 amp stud 750 von . 2.05
100 amp. stud 200 v . 8.50
BR IDGES
2 amp 1 05 50 vol t 35
2 amp 1 05 200 vol t 50
2 amp 1 05 600 volt .. 1.25
3 amp. 50 vol t 50
3 amp. 400 vo lt 1.10
25 amp. 200 vo lt 1.50
25 amp. 600 vo lt 5.50
25 amp. 1000 vo lt 8.50

VOLTAGE REGULATORS
T0220 Package $1.25 each
Positive $1.00 Negatiw $1.25
1805 1905
1806 1906
1808 7912
1812 1915
1815 1918
LMJ09H T05 , $1.1 0
LM309K T03 1.10
LM123 14 pin or TO!! , ., .55

• FETS
40673 1.55
MPF102 55
2N3819 35
2N5457 50
2N5458 50
2N5459 55
2N5485 50

• DARLINGTON
MPSA 13 80
MPSA 14 40
2N5306 50

• SeR
C 106A 55
e 1068 65
CI228 85

A d d 5 % S h ip p in g. A dd $ J. OO (or ord ers u"do>r $10.00.
U.S . f 'u nds

O u t o f U.S. A., Me.~ico o r Canada add / 5 % sh ip p inl/ and c e rti fi ed check o r ",UIl . , )' o rd e r in
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5 D SALESCO51!11!!P . .... r ~

• • • AN EM"M IHO. CO

1'.0. lOll _ 10 DAllAl. TEXAS 71Za

ORDER BY PHONE CALL TOLL FREE 1-800-527-3480 52 - -

EXPANDO RAM KIT
S.D. SALES NEW

8K FOR $151.00 EXPANDABLE EPROM BOARD
I Nl'EA~ "'CE CAPABILITY 16K or 32K EPROM $49.95 w /out EPROM

32K FOR $475.00

~~
ContrOl. aM. _ "'"'_ ,n_ Allows you to use either 2706's for 16K ofpl>1 1 ul....... ,- ~-

MEMORY CAPACITY Scho1 lk~ """_. Eprom or 2716's lor 32K of Eprom.
MEMORY .... DORE$S t"'a .... POWEFI AEOVIAEMENT$

MEMOI'IYwJllTE

d. .. ~
• OVOC.oooMA ex: K IT FEATURES:

PftOTECTI(lJoj • ,evDC 400MA DC
All address lines & date tines buffered .IK. 181(. 2«. :J;l'I<; -1.::: _ .woc JOMA IX: 1.

... MK.l1$ Wll~ 11M. J, \ ..~~ .... -..~"", .. _oG- 2. Quality plated t hrough P.C. Board , in-

. ...... pt<IIKl _ UI......
ea an ~~~_

OIP ..,ICI• . PC _ _ ..~":.' . ..~ ...,nno_"_ eluding solder mask and si lk screen ....... _ .... :J2K _ ..... .... 0< ".,... _"'lI --'

=~;:; =t.:~ - ME~Y ACCESS m".E 3. Selectable wa it states .
• IS 37!InI. On board regu lation provided .Moo.... , 0,.:0. T......11_ 4.

Buy .. SI00com~,Dle IK IWtI _ ___ 1....__" lO ......''''''''' of 5. All sockets provided w I board .
:12K ,n "'_ of IlK _ 1">10" 0Pl 1Oll l)y ........ y~ng !raft , .... ""'~ I...... S.D

WE CA N SUPPLY 450ns 2708's AT $1 1.95_ , ...., . 0"''''_ ptK:e _ look., 1"- _",.... _ buOll lnlO'''-_''
PflICESST....IfT ....TS151 F~8KI\..Il M KIT W HEN PURCH ASED W ITH BOARD.

Add I U:l8 .OO 1<><....", -"" '_ 8K Fwn

Z-80 CPU BOARD KIT - $139. 8K LOW POWER RAM - $159.95 4K LOW POWER RAM KIT
CHEO( THE "'-DV..t.toICli:.O FEA,TURES Of' DUft Z--ao F.,.ly '__ 1_", F.,.1y e..rr.", - on_d~_ -Cf'U IlOARO:~ .. III ,se _".ch,... , lIlJllOA ...... k~ . I.... _ ....._ _

iJJi..rt-. .........fly. __lOll ,...,.,. ...... IVDC_ 1>-100 a... _ ,.,... _
~

,~ _ -..npt_ "''''''''0
...." ____ .... .. W, _ . I' .. 0yI'C __ ..... _ _ ", 2"1~ • ..... _ 2"llO2 - 1 soc.... I\..IlMS_
"" <a"1I .. filii pIuO ......11. <IyoWnie .....__ NMI ""Iy~"'on _ ......- ••• Sox:loMI~ tot .. IC', Qutllty

pItl""IW'OugI'IPC_<l ·_S'O ...._·_._2MHZ••MHZ___.--, _ "'. _.,.., ... Il\rough PC 250M RAM __IOn.
_ ....... 1lItOugll PC -.t, l*U pIuO ___~ _ , inClUOong_..- I .
tot "' 1(; ' • . • _ S10 ..,.. tot Z---«JA, ""0Il ___ ~. dil> _""'- tot __

The Whole Works· $79.95.MT-1Z __00n z_ ...___ ...ft -
MUSICAL HORN Jumbo LED Car Clock Kit DIGITAL LED READOUT

Ono ,,,.... ""I>I>'HI<I Wllh -" ki' Aold ihonat I"... _ SlI. 9!i FE ....TURES , ~. THERMOMETER - $29.95_h, SI>tc,.,,,.......,I_. Sl ........" I"... no" ...."'aDIe, _ • 8Q....... JutnlX> .1 i""" LED ....y I\';< u01. .. _ Ere- of T... _ On W'.......in _ y..k.. Ooocllt • MOSTEK - ~ - SuI>" clocO ""'I>
.~pC*>dy - tool.. o.m. _ JIInk hnl"" -~.. Song - C On _d PtclllOO'l ttySI" lirnOo_ FMI_ . L,n"".. _ 112'" d'""..,.

~
""""-1 A...y _ _ on~ _ y....... '" T__ O. 1201 2'l""'" AoIoI T..... tot..... • .~ $- ..... SilICOti. L0131 ""'01- ""'I> CMOSc-., '" I.... _ III T._ - _ s.,...,., _ Bn. _ e Pwt«I lot ..... _ . .... Me,_ K_ , PC-.t _ .. -,"~_. Inc.

AIO~. Kfl oncl.- _. _
_y l*U .,.,.,.,. _I: ....C _ -.I

CAR680ATK IT H()M£K IT ....."""" .....m OPl_ ,,~ $16.95 __ IUI>CIIY Nel ..... 0-'''' F
~.• _ .M o-,,~ AC XfMR _ sn,o

6 DIGIT ALARM CLOCK KIT
5 Digit Countdown Utility . :.~ 6 Digit General Purpose or

Darkroom Timer Kit ,- Computer Timer Kit - $29.95
Feature.: Lit ronlx dual 112" displays. ~tek F..t",., LMr LED 112"' dlll'\l.yI ...."

_. InIm ., Me, Ie 5ll min, FNI".., 1M,,"LED112"'dill>l' )'I, _II<
50250 8Uptlf clOCk chip. s ingle I.C. segmen t 58.99 Me. IA· ' 1W. Ao!l.~ Incl'- lO (. I) ~1 counter <llll/>layld'I_, _nil " I> 10

~
dri~ef . SeR di g it d rlvel"S. Kit Inc ludes a ll ne- eon,"" 'l>l>lIano11, 0J>e0"". on ,,5Y 1; 58mln"I". 59.99-..nell ..llh "'\'It" con-
~y perte (except ~I Xfmr optional. AC. 0111>1..,. ... t.,,,",",, all lot 101_ Itol*l111oo........, _"'feY, _tl. on
Eliminate the I1asIIlll. _ .....1.. """"ling. All ,.. ~ 1lIVAC,. 12'1 OCouJll>ly , All n -,1*11 __

$44.95 l*U lncIutlIcl. SI>IcI:oI o.gn _ 13.15.
AC XFM R - S1.50 e- $3.50 $poocitl dMigIn _ 13.15.

Bowmar 4 Digit LED Readout Array NEW COM PETITION CHESS TIME KIT Low Cost Cassette ,
Full Y.z " Ll tronix Jumbo Dual WITH TWO INDEPENDENT FIVE DIGIT J1'.'J~

Olg U lED Display. 1/2" lEO OISPLAV$ Interface Kit •...11_ . ,-

4 JUM BO .SO' · DIGITS ON ON E STICK! Thlt,...... .... bI_ .... ~ $14.95 L, 1"'1 ,,,,,,,,,,,,!!...
WITH COLONS & AM /PM INDICATOR ....._ ,lIy ... COUI>'ed . ~- -

SJ.", TIll"....... "'" til ""' to 59 ~I Fill....: K,C , 11..--., 2.:JO/1200 11.1:, XIO Iltud. TTL. I/O
DL 722 - C.C. DL 728 - C.C. mmOJl.39.i_1l0.' $7995 <l(Im1>ll'ble. I>h_ tock kloI'. 22l>in oonnICIClt. F_...... "".
DL 721 8 C.A. DL727· C .A ,

,n'et\o'~ l. Kit lnel"- .11 • "I. tniorop,..-I 110 porIlltI<l I, ,,," _Ie ,_ ,_<let._y pwli tnel .. 1Il- Complete Kitsse $1 .29 ltlCl''''' ~'''n <:Me.
S1'.ft

MICROPROCESSOR
~,-

-"~ CHIPSRAM 'S K_ ~-- ' 001I , -''''-- .,..... l'\.A ' ""0< _ ',, 1YPEC;
,nu. ,''' - - - W2·UOI>Ol'l ,~.wg. iIMIC - ...... .... . 00;....",--

-~ ~-, 111.-P I C " m21\.02 . !lOON$ 1"'-50 ._- pC;. UAOl' _ _ rrr _w,_ -21 \.02 · 2D'lS 1115 'lIS ~. .....".• -~ -~
1116-___ .m-- ",', ...
~ - Cfoct. Go.. .m21'._ .... "m _.... ""'.1101A _N I'~ OO

lI22IS __ _ ,m
1103 _. 1< • • • • • • • PlO .... Z-IO " .9!i
MI<'''' ·II< ". ere .... z--IO " .'lIS
7tS2OJ ·~ , m B;i'28 SrI c..,w.... ••(l2!Il "'00· oomm. ,nl.'''' 'O ,lIIl

" ..CON ~Ptog. pll"p ,",.'_ 13.'"lHOCO.... • ....."M ..... I>UO COl.. ",,'OCOle NEw O...IION ....eT'. 'u 8l:l2O 0uII eH•• Roc< 1.1,
CPU'S ' 011 '''.' ' .-"'TV'-, ... "' TV ........ fAA" ., .~, - , IIlIJO0uII u... Or 1.1501"'0 - "'" ""' ..,.- .......... n ... - ,O',........ P...... .~ ".",r" ,........ ~13 a.. GIn ,~

2--10 '""'_-..... ~.pc_ --- '... v__ -- .(10(1 "''' 8838o....lBIII. "*", ,~U • , Ol. ",", "'"
,,,.. ....'_ ...,Tt2___ _ _ .....- .m II'" 14l.S13flN _ 111_ •..' t '-_ CllU ••rr "m nYI-1<I> T._au- ,.

lIlXlI CllU IBlT . m • • • • • • '.""RS2lI2 , ~

TII 'IIO:IB ...., ,m---- - ~- -~
PROMS -_......

-~- - lIOICC"" ..., P.C;.L£AOOOOOft

~-- .......-.=- ,,_..- 00;_ .... _ ,...,..'....
l1ll1'A · '1< . ' "'" J tI5.. 'OIJei - _.-.- ~.- --- ._- _ >oO'~ OO Z-80 PROGRAMMINGVIllI · 11K ...... __ "m - -- .... _.- ......_- -_ ....... _ .... . 01

• - 101 " ___ ,_.,A
52lII .'''' 'm .... __.

-~--
11"1.11 --_.... _ ' OO"'V MANUAL--- _.-125'211 _ IK ,. ,--- '''''- -,-- ""'.00. ,,'.2108S88K IIIl....OCS_ .m .... ... -1... ' '- "10,(10(1_'• ",n,OO • • • ...". • • IN DEPTH DETAIL OF

COUNTER CHIPS MICRO·DIP $1 .95 JOY STICKS TH E Z-80 CPU
_!o03IIlIOog",,- ,_ . m M1CAn,_... ...... - S... ZlOO FOUR 100 K~'MS ,,- MICRO·COMPUTER
M..- .......... _ •• ~G_ ThlWOIICl'.Smoo_ POTS -~--- ,m ' ~ _ JII P ~

Co<lI<I BCD OUIJ.........
.-...__.,, - S.D . Sal" Special~''''vo< ''''__ '2\11!i _ ' PC _

Ideal for ':' :O: 5i:~_ ....... TV_
~.<I09,I_ • m . ,. ..,
MoUClh • CII '""POOl fGOI ,. ZlOO 02G BCD I·~ electronic~. . $9.95ZlOO,2O BCD 1·~• - games $3.95 •

- cnccee $1. Free Merchand ise From A sterisk Items on each $15 order!
CALL ,. YOUR 8ANKAI.lER. Teuo Retide" tI C.11 CotlKI :

7:erlHs Dall
NO COO'.. TEXAS RESIOENTS ADO

ICARD IVISA, 0 ' MASTER 214/271-0022 - 60 5110 SALES TAX . ADO 5110 OF ORDER

CHARGE OROER IN ON OUR FOR POSTAG E e HANDLI NG . OR,

CONTINE NTAL TOLL F REE 1-600-527-3460 ,MoNell Barl V/laraNteel
OERS UNDER $10 , ADO 75<: HAND-

WATTS LIlli E: LING.FOREI GN OROERS - u s.
OEALER INQUIRIES INVlTEOI FUNOS ON Lyl
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articles just take a look at what's been covered . . .
every possib le interest . This is the most important
library you can have for hamming.
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read . .. and old editoria ls are even more fun for most of
the dire predictions by Green have now come to pass.
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dicted . . and more. You' ll really get a kick out of the
back issues.
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NEW BOOlll

93EHIND THE 'DIAL

Get more fun out of shortwave
listening with this interesting
guide to receivers, antennas,

frequencies, and interference.

$4.95'

GBy Bob Grove

200

Use the order card in the back of th is magazine or itemize your order on a
separate piece o f paper. (Be sure to includ e check or deta iled credit card
infor mation.) -Add $1.00 shipping & handling charge for each order and mail to:

73 Radio Bookshop • Peterborough NH 03458



How would you like to make some extra money in your spare time to help you build your ham sIal ion? Wouldn't you li ke 10 be able 10 get t he
latest in ham gear? The fact is that your hobby can pay for itself,
At the same time that you are making money, you will also be helpIng amateur radio to grow by helping to interest newcomers in the hob­
by , , . and we need all of the new amateurs we can get, as you know.
73 Magazine is looking for Area Representat ives to distribute 73 Magazine and Kilobeud to newsstands, bookstores. discount stores, super­
markets, drugstores, etc . In addit ion to d istribution of the monthly copies of these magazines, Area Representatives wou ld also sell
magazines, books, and subscr ipt ion s at hamfest s , ham auctions, and other local ham events, Radio stores, CB dea lers, etc.. can also be eer­
vlced by Area Representatives.

MakeBUm~Help AmateurBmlio Grow!
Distribute 735 toE

Here's a way to enjoy your hobby , to be a rea l part of it , and to make money whi ie you are having tun. II sure doesn't seem much like work.
Area Represantat ives who are successful wi ll be ottered the opportuni ty to increase their business by taking on addit ional special interest
magazines for newsstand distribution. The business can grow to any size you wish .
73 sells we ll on the newssta nds. Test s in several areas show Ihat even though every magazine rack in an area is st ocked with copies 0173, at
least one or two copies are sold from even the smallest of racks. 73 Interests hams, SWLs, CBers, experimenters, students, computer hob­
by ist s, electton ics professiona ls, tecnmctans, etc .
II you are interested in detai ls on how you can earn from $SO to S500 (or 8VfIn more) a month, wr ite 10 Jack Shimek, Market ing Manager.
Once you sign up you'lI get monthly shipments 0 1 magazines which are to be sold on con signment (the store only has to pay for Ihe copies
sold each month)and keep back issues in stock for sate at hamlests, etc .
Just think , wllh a l ew hours ' work each month you might be able to have a fantast ic ham stallon betore the end 01 1978. Drop Jack a line and
get start ed ... If you are the kind o f person who gets th ings done and can carry things through.

73 Magazine _ Pe'tsrborough. NH 03458

kilobaud PitlCE SALE I•

* 3 years - on ly $36.00 ! fA $72.00 value based on newsstand prices.)

Program your micro with this BASIC program & run - then you'll see why you should subscribe to
Kilobaud.

10 itEM KB AD PROG R AM. 73
2 0 R~: "I KB • K lI.O BA UU
30 P .
40 P. " KII . .. HEST COMPlr n:1t MAGAZINE!"
eo e.
6 0 P. " U ND E RST A ND A BL E 4 II EGINN ER S"
10 P.
80 P. " A N D I NT !;1t es'r ING • F.XPERTS"
eo P.

100 P. "K-a S UIISC It I BE RS It S MA It T E R !"
11 0 P. " T H E Y SA VE LO T S O F MO N EY"

120 P. " OVF.1t S ING L E co s v PI!.IC~: S ! "

130 P.
140 P. " $I:> FOIt 1 Ylt .•. SA Vt;S '9"
1 :;0 P. " O V F. R S IN G L F. CO P Y P R ICES! "
160 P .
17 0 P . " '36 ~'OR 3 YRS ... SA VE S U6"
180 P. " O VE R S IN G LE CO P Y PR ICES! "
I!IO P.
200 P. "SE E CO UPON 1I0TTOM Of' P AGE"
210 P .
220 P. " HAVE U SUBSCR IIi E D 2 KB YE n "

2 3U INPUT " Y ES OR NO ", AS
24U IF A ' . " Y~;S" GO TO 300
2W 1' .
260 P,"U It NOT IIE ING THItIt"TY!"
27 0 P. " S UBSCIt I BE 2 KII NOW A ND SA VE!"
2 110 P. "CA LL WATS # O R SE ND co UPON "
2!10 GOT O 30
300 P,
3 1U P. " CO NG R AT U L AT IO NS . U It A"
3 20 P. " C E RTIFI ED COMPUTER MAN IA C"
!I!I!I f.ND

I

I
I

I
l-

Zip _

o Money Ordtr

o M.uter Ourx~

Expifiltion d.1II~_

-

St;lII~, _

-

-

-

o Renewal
o New sub.

O Ush 0 Che, "-
o 8.JnkAmeriurd

-

-

Send me Kilobaud f o r :

0 1 ye.ar - S15.00·
o 3 vears - $36.00"
Enclosed $ _

o Amniun hprtu

City _

Credir card =COO:::r:rIII:r:OO:::r:r:rIIJ
o Bill me dirKtly _

...~,--------------------
Add,~ _

-

--

--

-

-

-

• U.S . & Canada only . Others write fo r foreign rates.
··U.S. & Canada only.

Kilobaud - Peterborough NH 03458 Offer expires in sixty days.-..:.-

I ~4&..\-
Q.~.

11 ~~ 4\
I ,i{O
I ..~tIf; 0 , ~11 in your subsctiption grder

I ~~V ToO' F_, l~OO~5B5473

L
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SA VI<: [\IE 89.00 IN 1978! Sig;n me up for 73 l\lagazine.

Si~nature (t'Bill mes" & charges) _

(~,rd# L.--'----'---'-----'_L-...L-'---'-----'_L-...L-'---'-----'----'_L--'-----.J
Exp. Date _

I'm enclosing 815.00 for one year." 0 Check 0 Cash 0 I\loney Order

o BiH me $15.00. I've si~ned below.

Bill: 0 ;\lasler Charge 0 BAC/VISA 0 American Express

How? By subscribing
to 73 Magazine. That's right,

by subscribing you save $9.00 over the single

issue price and you won't miss a single issue of the

Biggest and Best Amateur Radio magazine there is! Would

you believe over 425 articles in 1977? Articles on

construction projects, theory, antennas, test gear,

gadgets, microcomputers and more! That's less than
3Y2 cents per article! And in all those articles, there's

probably one that will save you tens or even hundreds of
dollars in costly mistakes - now that's being thrifty!

- Name _

Address _

Cily _

State Zip _

«' US & Canada only. Please send for foreign rates.
Send to 73 Magazine. Peterborough NH 03458 . or have your credit card handy & call our loll free ~

subsc rip t ion number 1-(800)-258-5473 . 73/2178

-- --
202
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The ONL Y Complete License Study Guides
• NOVICE STUOY GU IDE - Here is a completely new study qurde and reference book for t he potential ham. T h is is not a question/answer
memorization course. Electronic and radio fundamentals are presented and explained in an eesv-tc-uncereteno fashio n, preparing the
beginner for the Novice exam. Includes t he latest FCC amateur regulations, as well as application forms. Easily the best path in to the
exciting world l'If ham radio I $4.95 .•
_ GENERAL CLASS STU OY GUIO E ~ A complete theory coune for the pecscecnve General or Technician. This reference explains
transistor, amplifier, and general radio uieorv. while preparing the Novice for the "big" ticket . Aher getting your ticket, you'll use this
guide again and again as an electronic reference source. Not a question/answer guide that becomes dated when lhe FCC updates the amateur
exams. $5.95.-
_ ADVANCED CLASS S T U DY GUIDE - Ready to upgrade your license? To preven t retaking the FCC theory exam, you need the 73
Advanced theory guide. SSB, antenna t heory, transmitters, and electronic measur ing techniques are covered in detail in this eesv-tc-touow
nudy guide. Special modM and techniques, s.uch as RTTY, are also treated. An engineering degree is not necessary to maSter Advanced
theory - try this book before visiting the examiner's officel $3.95.-
• E XTRA C LASS LICENSE ST U DY GUIDE - Before going for your 1 x 2 call , it pays to be a master of the Extra class electronic 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, and specialized communication techniques. This book is not a classroom
lectu re or memorization guide, bu t rathe r a logi cal presentation of t he material that mus t be undenrood befo re attempt ing the Extra exam.
Save yoursel f a ret urn tr ip to the F CC and try t he 73 m ethod f irst ! $ 5.95 .-

you for the rest of your lifel Can you afford to take your Novice exam without first listen,ng to your tapes1 -.-

'.

••
2!r (()Of COURSE.KJ.

•

~ ecce "'"''''
~

•novice
theory

tapes
Startling l earning Breakthrough

You'll be astounded at how really sim ple the theory is whan you hear it explained on t hese tapes . Th ree
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 interested in helping get more amateurs, so we're giving you the complete set of our tapes for the
inc.edibly low price at ONL Y $15.95.·

Scientists have proven that you learn faster by listening than by reading because you can playa cassette
tape over and over in your spare time - even while you're drivingl You get more and more info each time
you hear it.

You ca n't progress without solid fundamentals. These four hour-long tapes give you all the basics you'll
need to pass the Novice exam easily . You'll nave an unde rstanding of the basics which wi ll be invaluable to

NEW CODE SYSTEM - Four Speeds AvailableFOUR TAPES for $15.95
$4.95 EACH

5 WPM Th,s is the begin·
ning lepe lor people who do
nOt know the code et 1111. It
tel<.. them 'h.ough Ihe 26
letlerl. 10 numbers lind ne<: ·
e...v QunC1uation. complete
with preC1ic:e _''1' StllP of Ih.
way USIng th. ne-.t blitz
teeching techniQues. It 's
almost m i'iIIculoul ' In one
hou r meny peopl e - inc lUd ing
kidl o f 'en - ar e eble to
mast. the code. Th. eese of
I_n;ng givel co nf idence to
begInners who m,gh, other
wi.. dir"OP Out .

6+ WPM Thil il the p'lIC,ice
tilpe fo' the Novic. lind T.ch·
nician Iicensel. II i. made up
of On. solid hour of cod• .•em
lit th. officiel FCC standard
Ina Olher ta~ .....' ve hellrd
uses these stllnde.ds. so meny
peopl. flunl< th. code when
,hey e re sudd.nly _ u nd....
p.essur. - 'lilced with che.ec·
ters sem ill' 13 wpm lind
spac.d for 5 wpm). Thil 'lilpe
is no. memor izllble, unlil<. ,he
zany 5 wpm tape, since t he
code groups iIIr. enllr.ly ran·
dom che''1ct... sen, in groups
of five. Prill(:lic:. Ihis on. duro
ing lunch. wh, le ,n the car.

anywh•••,and you'lI be mOre
Ihan prepeted fo' th••esy
FCC .~em.

13+ WPM Code group.
again , .t • b.ill< 13 por I<) you
will be lit ease when you ..'t
down In frOnl of the .....1'1'
eyed gove.nmenl ,nspector
and he stllrts send,ToQ you pIa,"
language et only 13 per . You
need t his e~tra me.gin t o ovor­
come t he panic which il uni ·
".rSilI in the Ie" lituetionl.
Wh en vou'"e spent your
money end t,me to tal<e the
test you ' II thanl< heavens you
had th,. beclc-br_Ic,ng liII~.

20+ WPM COcM is whet
IJ8U you when you ~ tor m.
E~tre Class ucen... It i. so
.mbarraSSlng 10 pan,c Out Just
bote8Use you d,dn', p.epar.
yourself wilh thIS 'iIIp• .
Though .h,. is only one word
le"er . ,h. cod. ~oups lire 10

dltl,cult the' you 'U i11lmost fell
lIs1eep cOPVlng the FCC stull
by comperison. User. repo"
'he' Ihey Cilln', beli.ve how
easy 20 per really is with ,hil
fantastic One hour tape. No
one who Can copy Ihese .epes
can POSSlblV leil the FCC lest.
R ......ov...n f..... of the code
for.ve. w"h Ih""" tllPn.

ONLY 4 for $15.951- 73 is in the publishing busin_, not tapes, so these are p riced much lower than anyone else could sell them. Have
you ever seen one ho ur cassettes fo r under $61 For 1Sf et as s mail add 25d per ta pe ordered.

-- '-

S",1t I( ­-_.---

Only $8.95 for 250
$ 13.95 f or 500-

-_.__._ --W2NSDI1
Style Y 1'1'.110..... cerd ;

ble<::X IVpe'

QSLsl
LIBRARY SHELF

BOOK BO XES
$2.00 each­

2/$3.00- - 8 /$10.00-

aso information is s tandard f orm o n ba ck of a ll Cl rds. IDOMES·
TIC ORDERS ONLYI Allow 6-8 weeks for delivery.

Use the order card in the back of th is mllQazine o r it em ize your order on a separate piece of paper and mail to :
73 Radio Bookshop - Peterborough, NH 03458. Be sure to include check or detailed credit card information.*Add $1 .00 shipping & handling charge for each order. Note : Price subject to change on books not published by 73 Magazine_........ ~ . ,....~

BUMPER STICKERS :
RADIO AMATEURS TALK TO THE WORLD l!
AUTHORIZED VEHICLE
SUPPORT YOUR LOCAL POLICE

SOC eech-; ..V 3 for $ 1.00-

BINDERS - Red Binders with gold lettering keep your 1976 &
1977 731 safe from being loS! or damaged. Each binder holds
12 issues. $6.00 ea..• 2 for $1 1.00, •

.-
- RADiO AiiiriifRS "

TAU( TO THf~~~l~ :.:.-... ......--­-' -

Back Issue Bundle! 73 Magazine ClaSSICS, ISSUes containing
hundreds of articles & projects. Great for nostalgia buffs. 20
copi.. Ian d.fferenll for $12.00.-



_ RTL COOKBOOK by Oonald Lancast er. Exp la ins t he how and why 01
RTL iResistor -Transistor Logicl and gilll!s ~sign informat ion that can be put
to pract ical use. Giws a mu ltitude o f d igital applications ranging from th e
basic switc h to t he soph ist icated cou nter . 240 pages; 5'.4 x 8 '.4; softbound .
$5.50.•
- TT L COOKBOOK by DONild Lancaster. Explains what TTL is, how it
works. and how to use it. Discusses practical appl ications . such as I digitll
co unter a nd d isplay sy5llm. events counter . e lectronic Slopwatch . digital
vortrreter, and a digital tachometer. 336 pages; 5Y.. x 8 Y.. ; sottbound. $8.95.­
_ TVT COOKBOOK bv Donald Lancaster. Describes the use of a standard
television re<:eiver as a mcrcceccessor CRT terminal. Explains an d describes
character generation . cursor control and interface information in typical.
easy-to-und erstand Lancaster style . Th is book is a required text for both the
m icrocomputer enthusiast a nd the amateur RTTY operator who desires a
quiet alterNlt ive to no isy tetetvpe machines. $9.95.-

- 6800 PR OGRA...... ING FO R LOG IC DES IGN Orie nted toward t he industrial
user. oescrtbes the process by which conventional logic can be replaced by a 6800
m icroprocestOr. Hard~re, software, end interfacing techniques a re discuued.
This refer ence provides Pl'ae:t:ical information that allows an e xper imenter to
des ign a complete micro control system fr om the " ground up." An excel lent
reference! Published by OWor ne Associates. S7.50.·

-AN INT RODUCTIO N TO MICROC OMPUT ERS, VOLS. 1 A ND 2 by Adam
Osborne Assoc iates, are references dealing with microcomputer architecture in
general and specifically with details about most of the common chips. These
books ara not software-oriented , but are invaluable for the hobbyist who is into
building h is own interfKes and processors. Volu me 1 is dedicated to general
hardware theory related to micros, and Volume 2 discusses the practical details of
each m icro chip. (Detailed review in KUobaud #2 1 Published by Osborne
Associates. Vol. 1- $7.50- ; Vol. 11 - $1 2.50 .-

- 8080 PROGRA M\o1I NG FOR LOGIC DESIGN Ideal reference for the person
desiring a n in-depth undentlnding o f the 8080 pr"0Ce5sor, The works is
application-oriented, and t he 8 080 is discussed in light of replacing convent ional ,
hard-wired logic system s. Both hardware and software is described. Pract ical
design considerations a re provided for the implementation of a n 8080-besecl
control $VSlem. !Detailed review in Kilobaud #11 Publ ished by O $borne
A$$OCiates, $7.50.-

- FASCINATING WORLD OF RADIO COMMUNICATION Interest ing
stories in the h isto ry of radio pio.-ring and discovl!Pi_ Also includes
the fundamentals of br oadcast bend DXing. A must for fNery radio
a mateur. $3.95.·
- PRACTICAL TEST INSTRUMENTS YOU CAN BUI LD 37 simple
test instTomenu you ClIn make - covers VOMs, VTVMs, $l!rTliconduc1or
testing units, dip meters, _t1meters, and just about jlnything etse you
might need 1Il'"0 und the test lab and ham shack. $4.95,·
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's Mw 1001
circuits i'S 8V8ilable for on ly $9.95 ppd . The next t ime you want.
circuil for just about anything, eat your heart out that you didn't send
for this book the first time you read about it . You'd better order the
book right away, before t hey run o ut. $9.95.·
-HOW TO MAKE BETTER QSh Be proud o f your OSL cards . . •
have a card which gets front space on e~ry hamshack wall " . win
pr izes at hamfesa . The only way to have a t ruly outstanding card is to
make it yoursel f, whidl is easy when you have this new book . $ 2.00 '

• WHAT TO DO AFTE R YOU HIT RETURN PCC's first book of compu ter
games . . . 48 differenl compu ier games you can play in BASIC ... programs,
description s, m uchly illustrated . Lunar Landing , Harrenurabi, King , Civil 2 , Oubic
5. T axman , Star Trek. Crash, Market, etc. $6.95.·
- 101 GAMES IN BASIC 101 games for you, fro m very simple to real buggers.
You gul t he games, a descript ion of t he games, the listing to put in your com pu ter
a nd a sample run to show you how they work. Fun . Anyone game will be worth
more than the price o f t he book for the fun you and your fam ily will have with it.
$7.50.·
• BAS IC by Bob Albrecht. Se lf-te ach ing guide to the computer language you will
need to know for use with your microcomputer, 324 pages. T h is is one of t he
easiest ways to learn computer programming , $4 ,95.-
-TH E UNDERGROUND BUY ING GUIDE Here is a handy guide for the
electronics enthusiast. Ove r 600 sources of equipment and literature are provided;
some a re mail -order-only outfits that do not advertise. Sources are list ed
a lphabetically, by service or product, an d by state. The guide is cross-refere nced
for ease of use, Electronic publ ish ing houses are also lisled . Pubhsned by PMS
Publishing Co .• $5.95.-

Uw the order card in the back of this magazine o r itemize your order on a sepal'"ete p iece o f paper and m ail t o :
73 Rad io Bookshop - Peterborough, NH 03458. Be $Ure to inc lud e check o r detailed cred it ca rd information.*Add $1.00 shipping 8. handling charge for each order . Note : Price wb ject to change on boo lG not published by 73 Magaz ine.
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MIC AOCOMPUT I!R

- BR AN D N EW D ICTIO NA RY This microcomputer dictionary fills t he
urgent need to become Quic kly acquainted wi t h the te rmino logy and
nomenc lat u re of the revol ution in computers. Over 5000 de fini tions
and expla nat io ns o f te rm s a nd conc epts (7 04 pages) re lati ng to
rmcroprocessors, mic rocomputers and rmcroccntrouers. There is also a
comprehensive el ec t ron ics /com p u ter abbreviations and acronyms
section. $15.95.-

- CO MPUT ER PROGRAMMI NG H ANDBOOK by Peter Stark. A
complete guide to computer programming and data processing . Includes
many wOl'ked out e xamples and history of computers. $8.9 5.-

- MY COMPUTE R LI KES M E . " WH E N I S PEA K BAS IC An
introd uc tion to BAS IC ... sim p le enough fo r your k id s. If yo u want t o
teach BAS IC t o anyone quickly , t h is booklet is the way t o go . $2 .00. '"

- INTRO D UC T IO N TO MICROPROCES­
SOR S by Charles Rockwell of M ICR O LO G.
An ideal refe rence for t he individual desirin g
to understand t he hardware aspects o f m icro­
processor systems. Describes the hardware
details of oomputer devices in te rms the
beginner can understand, instead of treating
the micro c hip as "black box: ' Addressing
schemes, registers, control , and m emory are
ali explained. General information about
h ardv..ere systems IS p rovided . Specif ic
sy stems are no t descr ibed a nd p rogramming is
o nly brief ly discussed. $1 7.50- US and
Canada , $20 elsewhere.

- TH E NEW HO BBY CO MPUTE RS ! This
book takes it ITOm where " Hobby Compu~rs

Are Here " leaves off, wi th chapters on Large
Scale Integr-ation, how to choose a micro­
p rccesscr chip, an int rodUCtion to p rogram­
min g, low cost 1/0 for a compute r, compuler
ar ithm e t ic , c hec king memo ry board s, a
Baudo t monito r /edit or sys tem, an aud ible
logic probe fo r f ind ing t ho se t ough prob lems,
a ham's computer, a comp uter eso m achine
. • • and much , mu ch morel $4 .9 5.·

- K ILOBAlIJ The S mall Comput er Magazine
written for the non-PhD computer hobbyist
who wants to know what's new. $2 .00 each at
the newsstand, $15.00 for 1 year sub.

_ T H E STOR Y OF COMPUTERS by Donald
D . Spencer is to computer books what Dick
and Jane is t o no vels . _ . e xt remely elemen­
t ary, g ives t he no n-com puteris t a fa ir idea o f
what t he hob byi st is talki ng abou t when he
spea ks com puter lingo. Attempts to explain
what computers a re and can do. $4.95 . -

- SC ELBr'S FIRST BOOK OF COMPUTER
G AM ES Need a game for your B008 or 8080
m icroprocessor ? DeSCl"ibes three popular
games, "Space Capture," " Hexpawn," and
" Hangman." Complete flowmarts , logic
desc ription , p rog ram listing, and in st ruc tion s
a re pro vided. A m ust for t h e ga me freak l
$ 14.9 5. -

_ MI CROCOM PUTE R PR IMER b y Mitche ll
Wai te and Michael Pardee. Describes basic
computer theo ry, describes the world of
microcomputing in "real world" terminology,
explains numbering systems, and introduces
the reader to the ~rld of progranvning .
T here is p robab ly no better way o f getting
involved wi t h t he exci ting new hobby of
m icrocomput ing. $7 .9 5.·
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- CM OS CO O KBOO K by Don Lancaste r.
Another winner from t he a ut hor o f t he RTL
and TTL Cookbooks. Details t he application
of CMOS, the low po_ r log ic fam ily su itable
for most appHcatiOfls presently dominated by
TTl. E ight chapt ers cover all facets of CMOS
logic, p refaced by 100 pages de tailing th e
characteristiCS of m ost CMOS circuits. Re­
quired read iog for ev ery ser ious d igita l experi­
menter. $9 .95 . -

- 6800 SOFTWARE GOU RM ET GUIDE &
COO KBOO K Th is manual descr ibes sorting,
SNrching. and many othel" routinf!$ for t he
8080 user. $9.95.·

- FUN WIT H CO MP UTERS A ND BASIC by
Donald D. Spencer , c ont a ins a n easv-t o-u nder­
stand expla na t io n of the BASI C Programming
Language a nd is intended fo r perso ns w ho
ha ll'l! had no previous e xposu re to compu t er
program m ing but want to learn BASIC
Quickly , easily, a nd interestingly. Over half
t he book is devoted to p roblems u sing ga mes,
puzzles, a nd ma themat ical rec reations Ivcu
don 't n&eel a math background t o undllutand
most of the p rob lems in t h is book). A
superior book for self-teac hing and learni ng
com pu ter programming . $6 .95. -

. SC ELBI'S G A LAXY GAME FOR THE
"6800" "GalaXy" p iu the operator of a
spaceship aga inst a lien craft, as well as such
I18riabtes 8S speed, t ime, and a m m uni tion. No
t wo gam e$ are t he sam e! $ 14 .95 .-

_ 8080 SOFTWA RE GOURM ET GUIDE
AND COO KBOOK Describes sort ing, search­
ing, and many ot her rout ines for t he 8080
user, $9 .9 5 .-

_ HOBBY COMPUTE RS ARE H ERE If you
lo r a frie nd) wa nt to com e u p to speed o n
how compute rs work •. . hardware and sof t­
W8'l'8 ••• t his is an exc ellent book. It s tarts
with t he funda me nta ls a nd expla ins the
circuits, t na bes~ of program ming, aloog
wi t h a couple TVT construction Pl'"ojects,
ASCII-Baudot, etc. It has t he h ighest recom­
m endations as a teach ing aid fo r newcomers.
$4.95. -

Use t he order card in the back of t his magazi ne or itemi ze yo ur ord er o n a separa te p iece o f p aper and mail t o :
73 Rad io Booksho p _ Peterborough, NH 03458 . Be sure to inc lude check o r de tailed c redi t c ard inf ormation.

* Add $1 .00 shipping & handl ing charge for each o rder . No te : Pr ice sub jec t to change o n boo ks not pu b lished by 73 Magazine.



• FORTRAN WORKBOOK by Donald
Spencer. Provides practical examples and
Pfob lems to solve. Almost all micros suPJX)rt
BASIC - it won't be long before FORTR AN
is commonplace. Don't miss the programming
boat •.. learn FORTR AN; a nd be ready fo r
the next language boom! $3.95,-

.Sctentific R...ch Instrum...ts' BASIC
SOFTWARE LIBRARY is a comple te d o-it­
yoursel f kit. Written in ev.-ybody's BASIC
immediately executable in ANY computer
with at least 4 K. no ot her peripherals needed.
Over 700 pages of source codes, descr ipt ions
and instructions. Vol. I contains b usiness and
recreational programs a nd is 300 pages. Vol .
II is 260 P8Q8S a nd con ta ins math, engineer­
ing, sta t istics a r'ld p10n ing programs. Vol. III
contains money managing. advanced bJsiness
p rograms suc h as billing. AIR, inv.,tory,
payro ll , etc. Vet. IV contains ;&rIeral purpose
p rograms like loans, rates, retire ment, plus
~mes : Poker, Enterprise (take charge while
Capt. Kirk is awayl, Football a nd morel Vol.
V is f illed with experimenter's programs
incl uding games, pictures a nd misc. p roblems
like "logic:' ven, I & II $24.95, - Vol. II I
$39.95, - Vol. IV & V $9.95 eeeh. -

.SOME COMMON BASIC PROGRAMS
published by Ad am Osbor ne & Associates,
Inc. Perfect for no n-te<:hnical comp uterists
requiring r8lldy to U5e programs. BU$iness
programs like depreciation formulas, lcen
payment solutions and loan interest rates;
math routines containing statisticet packages
a nd po lynom ial derivat ions ... plus miscel ­
laneo us programs. Invaluable for the user who
is not an experienced programmer. All 1I'v'i1l
operate in t he stand-alone mode. $7.SO ­
paperbeck•

. THE SECRET GUIDE TO COMPUTERS
Parts 1, 2, and 3 by Russ Waher. Part One
desc ribes computers in general , and after
reading fo r ten minutes you will be writ ing
simple BAS IC procramsl Employs a sta p-bv­
step teaching process, the end result be ing a
working knowledge of BAS IC. Part Two
discusses computer applications. It's one thing
to ma~er the syntax of a language such as
BAS IC and another to solve problems using
the new tool. This also provides useful tech­
n iques in problem solving. Part Three
desc rib es p rogramming languages. Ever heard
of APL and O USP? BAS IC Is no t the only
language used to p rogram compcters, and as
t he hobby industry grows additional reo­
guages will become corrmonplace. 7th
edition, Part 1- $2.75-; Part II - $2.50-;
Part III - S3.S0.-

• FORTRAN PROGRAMMING By Donald
Spencer. If you are familiar with BAS IC you
will appreciate the additional capabilities of
FORTRAN, a computer language with most
of BASIC's features , and much morel FOR·
TRAN was designed for complex numeric
calculations: and posse$$es extended lIO cape­
bility . It IS easily learned, as it is an English.
like computer language. $7.50.-

• SI XTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS Donald Spencer .
Provides the ser ious stude nt o f SAS IC pro­
gramming with interest ing prob lems (lnd solu­
tions. No knowledge of math above algebr"a
required . Includes gafTl8'S, programs for finen_
cia! interest, conversions and numeric manip­
utencns. Price : $6.95 -
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.1976 PER IODICAL GUIDE FOR COM
PUTERISTS is a 20 page book which ind exe lo
ove r 1,lXXl personal computing art ides for the
entire year of 1976 from Byte, Creative
Computing, Digital Design, Dr. Dobbs
Journal, EON, Electronic Design, Elec tron ics,
Interface Age, Microtrek, Peoples Computer
Company, PoPUlar Elec tronics, QST, R ad io
Electronics, SCCS In terface and 73. Articles
are ind exed under more t han 100 subject
categories. Price $3.00. - New January - J une
19 77 Edition - $3.00.-

• A aUICK LOO K AT BASIC by Donald D.
Spencer. A perfect reference for the beginning
programmer. Assumes that the reader ha s no
previous programming exper ience. A self­
teaching gu ide for t he ind ividu al des iring to
learn the fundamentals of SASIC, the molt
common hobbyist progremming la ngu age .
PTice : $4.95-

• HOME COMPUT ERS : 210 Q..-tiol'll &
Aosw lIf$ by Rich Didday. Two books aimed
exclusively at t he novice computer hobby ist l
horne computer user. Written in a rather
unusual style which has a beg inner aski ng
questions which are answered by a pe rson
with 8 substanti.al background in computers
and personal computing. The questions ••
just the kind beginners come up with _.. and
the answers are presented in eesy·to-under­
stand terms lusually with a d iagram to
illustrat e t he ooi ntl. Both t he hardware and
software aspects of home comPUting are
covered fro m A to Z. An index in bot h books
makes them ideal as reference material for
arJyo". Volume I: Hardware - $7.95 -;
Volume 2: Software - $6.95 -.

• TYCHON"S 8090 OCTAL CODE CARD
Slide rule-like aid for programming and
debugging 8080 software •• , contains all the
mnemonics and corresponding octal codes.
Only 6 %x3 inches, provides neat, lo gical
for mat for qu ick reference. Bac k side of card
is printed with an ASC II code chart for 12 S
characters plus tbe 8080 status word and
register pair codes, Also available, Tychon's
8aJD Hex Code ~rd, same as above only hn
hex codes instead of octal. Only S3.00- each .

. CHEMISTRY WITH A COMP UTER by Paul
A. ceccbon. Contains a collection of tutoria l,
simulat io n and problem.generation computer
prograrm. Simulations provide models of
lengthy laboratory experimentation beyond
the limited dassroom timeframe and enhance­
ment of course studies by eocouraging pre­
laboratory research. Useable wit h almost any
chemistry course at t he high school or co llega
level. Written in BAS IC. Price $9.95.-

. COMPUTER DICTIONARY by Donald D .
Spe ncer. Defines words and acronums used by
computerists in a clear, easy to understand
style. Over 2000 definitions are provided.
This ref_ence is a must for the individual
getting started in the world of microcom­
puters, Published by Camelot Press, $5.95.-

Use t he order card in the back o f t his magazine or item ize your order on 8 separate piece of pecer and mail to:
73 Radio Bookshop . Peterborough, NH 03458. Be sure to includ e check or detailed cred it card infonnation.

*Add $1 .00 shipping & handling charge for each order. Note : Price subject to change on books not published by 73 Magazine.
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HOBBY COMPUTERS
ERE

HOBBY COMPUTERS ARE H ER E helps the beginner qet into
the world of microcomputers. Some cha pters: WKat 's a Computer?,
Is Digital New? How Computers Figure, Compu t er Lanquages, How
Gates Work, TIL - Bed. Logic Yet , Ins and Outs of TIL, F lip-flops
Exposed, New Cassette System Standa rd, Build this TVT, Urcing
Surplus Keyboards, Moue to RTTY Converter , ASCII to Baudot via

a PROM, PLUS reprints of some of the 73 editorials on computers.
Don't miss out any longer on the fun of hobby comput ing and the
fantastic applications of these incredible devices ! $4 .95 *

\
\
\

\
T his book takes it from where "Hobby Computers Are Here"

leaves off, with chapters on Large Scale IntelJl'ltion, how to choose
a microprocessor chip, an introduction to programming, low cost
I/O for a computer, computer arithmetic, checking memory b oards,
a Baudot monitor/editor system, an audible logic probe f or finding
those tough problems, a ham's computer, a computer QSO machine
. . . and much, much more! Everything of interest is there in one
volume, ready to be enjoyed by you. Don't miss this t remendous
value! Only $4.95*

'7emagazine Dept . He
• :1 Peterborough NH 03458

For ease in ordering, please use order card in the back of this magazine.
*Be sure to ad d $1.00 shipping & handling charge to each order.
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4007 Fort Blvd. ' EI Pa$O. T exas 79930
Telephone (9 151 56 6 ·5 3 6 5 or (915) 751-4856 06

SPECIALS
...... XfMIII. "600V~. U leAS no V~ liO H 1'1'1. I!IO LI 11«;.00
...... XfMIII.~V~ . 1.0.. ICASl30V~ liO H ' 1'1'1.•1 LB .•..•.. IZ5.oo
...., . Xf MIII. _ V~ . 0 .1" ICAS 1151130 V"C 110 H ""•. 11 L• . . . . . . . . IIS.OO
...... Xf"'lII . «lOO VCr . o .... CC$ 11~V~ I!IO H ~ 1'1'1.• ' LI . __ us.oo
f'LXfMIII1 .'VCr .21 .. CC$I1JV..CIOH ~I'I'1. • L8 2lI~

fllC_ t... _ 30 AMP IIIf f"-.C!M*. _ Il2d _ ' .16
DC f ,I C_. ' ,0 Hv. 1,5"DC .................... ...••.. ........... 150.00
De Swo c_. :JO ..... . O.IS'" '0S.O Hv . ' .ClADe .... .•. •• . . . •• . . .••• 100.00

DC f,~ ea-ton 100 MfO .-ooo VDC .. .... • •. • •••... . m oo

• A ll h.. o U)' d u lY . ..p lo no m ..nl tr(Jn . (ormE'r. are .."'ctricolly .uper·
io r /0 o rillil'll:ll eQuipm..nt (. !- A ll tr(Jn.(orme r. a .... manu(actur"d
to r igid co m m ..rc iol q .... lit y . p ..ci(i cot ion. and each corri... a 24
m o n th tl l.lO r(Jn t ..,,!
Writ.. t oda y (or a (...." quo lotion o n an y tran l(orm..r , Choke , QI'

u d " r(J b le ....octo r .

Peter W. Dahl Co.

Col" :JOS -I T, I ''is.OO
Col" SI6F -Z_T _ 9SlX'
H ZOOOB PI T._ _•. ' _•.•...•••.• .••• .• . .••• l~.oo

no A·110 _. T, I 125-00
-.... 21( l'IMo T lot..... . •••.•.•••••.••••...••••.. . .• ••..••••• ",om
-.... 2K-2_. T I 165.00
-.... 2K-2 T, t _.•......•.....•••••...•••. .• . • ••. .• • _ _. _135.00
-.... 21t ,,,. T.__ _ _••. • •••.•. liil>OCI
_ 31( ·,. T, I ll1dlll_tII __ HK _l0 T ' _ ...••••...•••...•••••..•••••.••• , •• _• • .00
a-GS.·100f.....f ...._ ..•••...•••...•••••••• _•••••. • •• . .•••• . .•. «;.00
__ ftCL ·:I'OOO _ f ' _ 1Z5.00
e;"". ,GSll201_ r.__ __ . _.. __ ._ US .DO

o Address change only
o Extend subscription
o Enter new subscription
o I year $1 5 .00
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A • Next higher frequency may al oo be useful
B .. Difficult circuit th is period
F .. Fair
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Peterborough NH 03458

o Payment enclosed
(l extra BONUS issue)

o Bill me late r
(I've signed below)

Write to :

Let us know 8 weeks in advance so that y ou wo n 't miss
a single issue of 73 Magazine.
Attach old label where in dicated and print new address
in space provided. Aho include your mailing label
whenever you write concerninq your subscription. It
helps us serve you promptly .1S magazine
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YAESU PROUDLY ANNOUNCES THE SENSATIONAL
SMAIlT

NEW;\ FT·qO%DM-YEARS AHEAD WITH YAESU!

Carrier level control Cathode current, relative
Keyer ON-OFF and speed power output, Ale level

IF Rejection Frequency Control
IF Pass Bandwidth Control

(300 Hz to 2.4 KHz)

Transmitter
loading

RF processor

Receiver RF gain
Claf1tler conlrol

RF processor level
Receiver audio gain

Receiver Iront end
Attenuatar switch

VFO luning knob Tune Switch
Returns transmitter 10 receive mode

Transmitter After 10 seconds of tune
Piate Tuning

Frequency Clarifier lor receiver
memory SWitCh

Band SwitCh
16(}.10M Coverage

External Synthesized VFQ Clarifier for transmitter

Calibrator and
noise blanker

Calibrate digital readout

Frequency
Recall TX

AGGSwitch
Slow-fast ami OFF

Mit gain
Squelch for FM

(optional)

Audio peak treq.
stoetone Monitor

Automatic mic
gain control

vox gain control and PIT/Manual
Transmitter activation switch

Mode Switch
lSB/USBfFSK/AM

(FM opbonal)

• Two rugged 6146S 's in the final , with negative feedback . Avariable IF bandwidth that
allows 300 Hz to 2.4 KHz selectivity at the turn of a knob • IF rejection tuning to notch out
interfering signals • Optional synthesized VFO, or enlarged frequency memory bank
• Selectable AGC • Suilt in speech processor • Suilt 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 Specifications Subject To Change Without Notice Or Obligation

\lil V&§@(!1J
'V The smart radio

YAESU El£.CTRONICS CORP.• 15954 Downev Ave.• Paramount. CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP., Eastern ServIce Ctr.• 613 Redna Ter.• CIncinnatI, OH 45215 lA78
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that commands attention
on today's crowded bands.
with Kenwood 's TL-922
linear amplifier. It runs the
full legal limit on all the ham
bands from 160-10 meters
and is compatible with most
amateur exciters . The TL-922
is a must in any Kenwood
station .
And, of course, the TS-820S
series is sti II the most
desirable station around .
Note the SP-820 speaker ...
special features and a
perfect complement
to the TS-820S.
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